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[he S Secretary of State for 
in Council ve in 1918 APPOINT 
—— NATLY 88 of IN DIA, if found Rg m4 
ASSI»' mma in the Indian 
Public Works and State ye, Svan 
Candidates must be eligible under Clause "5 of the Regula- 
vee and, save as provided in Clause 3 of the Renwiations. 
inust be not less than 21 and pot more than 24 years of age on 
ist July, 1918. They must either have obtained one of certain 
recogn! sed University f= ees or other distinctions in Engi- 
neering, or have e i ee «epee gai Examina- 
tion of the Institution of Civil En 
Appuositons must reach the adie ia. Office by 3ist March, 
1918. Printed forms, together with ieformation | regarding the 
eomaitions of appointment, ~~ obtained from the 
Ss ARY, ublic — partmen:, India Office, 
— London, S. ae 
Ind = Londo 
B December, 1917. 903 


W=. ar D partment. —South 
pe he 4 —DISTRICT ELEC- 
TRICAL TINGIN EER WANTED, with practical 

ence of I.C. Engine Maintenance. 
Must be ine ae for active military service.—Full particu- 


lars of tion a 
ot oe COMMA N DING ROYAL ENGINEER, 
South Irish District, 
Military Barracks, 











45 Mallow. 
4 3 
London Association of Foremen 

ENGENEERS. 


FOREMEN, MANAGERS, AND EMPLOYERS 


CONNECTED WITH THE 
ENGINEERING INDUSTRY. 
Monthly Mectings are held at the Cannon-strect Hotel, 
EC. 
fembership is not confined to residents in London. 


* JaMES HARRINGTON, 
85 85, Salisbury-road, Harrow, Middlesex. 





Wa anted, an Engineering Assist, 


ANT for large Waterworks Co. in South of 
Previous experience essential. Must be ineligible for m itary 
service, competent to make Surveys, take Levels, pre 
Plans and § and assist in the rout 
duties of a Waterworks Engineer's Office. =_Applications 
stating age, qualifications and experience, eas © 
po dy of not more than three pa testimonials, to 4 
sent to 64, “*The Engineer ” Office. Oa 


MACHINE TOOLS. 


anted for London, Smart 

MAN (exempt from military service), experienced in 

the Purchase and Sale of Modern Machine Tools. Good 

sppertantey fe oe a real live man.—Address, 100, <P yng 
A 


ngineer ” 
in Iron and Steel 


W atited: 

Works, Touts ENGINEER with Shop Training to 
work alternate day and night shifts, assisting works engineer 
in supervision. State age and full particulars of training and 
wages required. No person already on Government work will 
be engaged.—Apply to your nearest. Employment Exchange, 
quoting ‘* The Ergineer™ "and number 94; Ma 


anted, Works Manager, 


aoeiatonas to Heavy Hydraulic and Special Machine 
boa hes and a Plant.—Apply, HENRY BERRY — 


Works } Mana: ager and Engineer 


with Scientific Attainments; also {STANT 
REQUIRED, experienced in Carbonising Coal, Recovery of 
By-products, especially the semi-direct Method for Ammonium 
aa —Write, with full particulars as blag igh uired, 
J. Walker's Advt. Agency, 24, Coleman- 

street, eet E.C. 2. 101 a 


Works Manager Required for 


large Fuze* Factory in Birmingham district. Pe - 
manency ranteed to fully qualified and capable man.— 
Apply by —_ statine age, wage, and ex! ence, to your 
xeat Bape joyment Exchange, quoting ‘‘ The Engineer ™ and 























[ihe Proprietors: of Letters Patent 


2016/ 

. IMPROVEMENTS IN MACHIN FoR SWINGLING OR 
R BRE NG ape SWINGLING FLAX,” 
ee to Dispose the es or to GRANT 

CES jes reasonable terms 
ui a yd A othe, Ke pons | ee of the Patent in this 
count 


CRU KSHANK « ad TAIRW oad ary waeees, 


Chancery-jane, London, W. 


No one at present on Goernunut work will be 
paren Jl a 


Works Manager.— Wanted, a 


thoroughly competent WORKS ee yy Seek 








sity man or for ngineering 
Works and Foundries: engaged largely in the production of high- 
grade Cylinder and General Engine Castings, as well as Malle- 


able Iron Castings, to Government requirements. Must be ex- 
perienced in control of men, expert in ae machines, the 
fixing of piecework rates, &c., and able tu develop an efficient 
and Bee natenae works woany will be 
fight man. No person already on Govern- 








[ihe Sir John Cass Technical 


JEWRY- sTneer "ALDGATE, E.C., 3. 
DEPARTMENT OF METALLURGY. 





A COURSE of TWELVE LECTURES, aemeanied by 
suitable laboratory work and p 
THE MECHANICAL TESTING OF METALS 
AND ALLOYS, 
will be given by 
E. M. BOOTK, 
(Manager and Chief Metallurgist, Murtino’s 
Treating and Testing Works), 
on THURSDAY EVENINGS, 
from Seven to Ten pm., 
commencing THURSDAY, 17th JANUARY, 1918. 


A Detailed Syllabus of the Course may be had upon : apt 
ation to the PRENCIPAL. 








heshire | County Council.— 
UCATION COMMITTEE. 
TRAINING MOURNS FOR DISABLED SAILORS 


AND SOLDIERS. 
_ WANTED, an INSTRUCTOR as soon as possible. fora Day- 
rse at. Crewe for Disabled Sailors and Soldiers in 
Motor Tractor Attendants’ and Motor Mechanics’ Work. 
pee Course may be followed by another similar one. 
Salary of Instructor £4 per wee’ 
Applications should be sent to H. D. Struthers, Eeq., Educa- 
tion Office, Crewe, from whom further particulars may be 


obtained. 
RD. P. WARD, 
Director of Education. 


County Education Offices, 
Chester. 43 





heshire County Council. _ 
ED ata Corr: 
TRAINING COURS DISABLED SAILORS 
AN DS SOLDIERS 
WANTED, an INSTRUCTOR as soon as possible for a Day- 
time Course at Northwich for Disabled Sailors and Soldiers in 
work in the pees eee and Estimating Department of an 
Mageewting Wor! 
course may be ya by another similar one. Salary 
of Anstructor £4 per week. 

Applications should be sent to A. E. Thomas, Esq., Educa- 
ps See, Northwich, from whom further particulars may be 
obta. 

RD. P. WARD, 
Director of Education. 


County Education Offices, 
Chester. 44 





(Jity of Birmingham. 


The Public Works Committee are prepared to receive 
TENDERS for the SUPPLY of MATERIALS for one year, 
ending March 3st, 1919, viz, GRANITE KERBS,”SETT* 
CROSSING STONES, CH 
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R E, 
RAVEL, SAND, SLAG. err LIME,’ PORTLAND 
CEMENT, and STONEWARE PIPES. 

Forms of Tender, copies of cenditions, and specifications 
may be obtained on and after the Ist inst., at the City Sur- 
veyor’s Office, Council House, Birmingham, on payment of £1 
for each copy, which will be returned on the receipt of a bona 
fide Tender, for the whole or any portion of the materials 
required. Samples of materials tendered for must be sent, 
carriage paid, to the undersigned. Tonders must be made out 
on phen forms wided, and delivered at the undermentioned 

dey, ped sereny 1918, endorsed ‘* Tender for 
Paving Materials ddressed to the Cit: Surveyor, 
Enon i roe Birminghar, “ore 

he accepted uired to crm aps the provisions of: 
the Trade Board's "Act 1909, and to provide ved sureties 
in sums of £300 each for the due pe jormance of the contract. 
The Commttee do not pledge themselves to accept the lowest: 
or var th Tender, and reserve the right to accept portions only of 


Tende: 
"HEN RY_F. STILGOE, City Engineer and Surveyor. 
The Council House, Birmingham, 1st January, 1918. 78 


anted, by Old-established Pro- 


ESSIVE Firm of Eaibeseing Manufacturers in 

Midlands ms present upon important Government 

contracts, u on Modern Lys Treatment, 

Hardening, &c.; good offered for suitable men 

it tions in a growing industry. No 
1 


m whose Tender may 





on Government work will be e: 


man ly empl 
matey stating perticulare of experience, referencias ‘and 


required, to your nearest Employment Exchange, men- 
tioning “The Engineer" and No. ANOS ass 





the 
ment a will 
fidence to ANDREW HAND IDE and CO., 4) ga 
fronworks, Derby. 84a 


Assistant Engineer Required for } Bnei 
Works Power Plant and Engineering Department of a 
large and oe = Factory (controlled establishment) near 





ains Assistant Wanted. 


Commencing £130 and £4 4s. war bonus. State 
age, experience, &.— , 1014, “* The Engineer Ph ag 


Wee Thorough Competent 


and Sepesenent SECRETARY to a pe a Engi- 

firm in Laneashire ; Bite, salary and permanent 
position to suitable man. State age, experience, &.— 
Address, 1017, “The Engineer” 1017 a 


(Jost Clerk Wanted for Urgent 


Government work (Yorkshire district). 
thoroughly experienced in analysis of weights and accounts, 
also on-cost mos in ane with Foundry and Machine 
Shops. Progressive position to me energetic man, capable 
of assisti ine cgunidan and work ~ feb of up-to-date cost 
systems. tate age, experience, an required. No 
person already employ upon Government work will be 
engaged. mp oe must The beet to their nearest rey hee 
Exch and number 








A 


rime Cost Clerk.—Wanted, 


CLERK for Prime Cost work, preferred with experience 
of engineesing costing (small parts), S.W. London.—Address, 
with patteeae and stating salary required, to P493, “ "The 

Office. No one at present on Government work or 


len ears than 10 miles dictant will be engaged. P4983 « 
anted (Male or Female)}* 


EMIST, areters yy, peomsteme’ to metal | analysis 





Several Assistant Draughtsmen 


REQUIRED on Motor Detail Work. Must have had 
revions ex! —— ~ Motor Cars and Combustion 
ngines. te age, ©: ce, salary required. Permanency 

for suitable paid No one already x employed on Government 
work need ing - the Rage .—Apply your aaproyment Exchange, 
mentio: Engineer mand No. No. A 102 a 


racer for Drawing-office. Oil 


engine makers. Good prospects for the right man. Those 
employed on Government eek need not ap; rk. Apply your 
vena —— Exchange, mentioning ? “ The Engure r” 
and No. 


Wanted, vee Foreman 


for Lig ht and eer > eep Drawn Pressings, and to 
take Charge of all sizes of resses. Permanent position 
to right man.—Apply, agp age, experience and salary 
required, to your — i ny poo Pxchange, quoting 
“The Engineer” No one at present on 
Government work wilt be ean 92 a 


foreman Hardener for Machine 
Tool Works WANTED. Applicants must have had 
first-class ex’ lence in Case-hardening, Annealing and Heat 
‘Treatment of various Carbon Steels, also experience with the 
various Alloy Steels and High-speed Tool Steels. Preference 
will be given to man used to working in conjunction with 
Laboratory aud who has some Metallurgical knowledge. The 
position is permanent aud affords excelient opportunity to the 
right man. No-person already on Government work will be 
and salary — Apply, gt siving full particulars of age, experience, 
ey ee 2 to your nearest a —aee 














for Midland E eering Works. A liv y 
student, keen and willing to learn and with suitable previous 
training, will be considered. No person already engaged on 
Government work will be appointed.—Ap) yy giving — 
your of trainingand onperionen, age, and salary required. 
our nearest — Exchange, quoting “ The Engi- 


er "and No. A’ 
Wanted, E xperienced and 
capable JIG Ex iL DRAUGHTSMAN, pre- 


ferably with experience of Motor Vehicle Manufacture. 
London district. No person already on Government work will 
be engaged.—Apply, stating age, salary and full particulars of 
experience, to your nearest Employ welt Exchange, mentioning 
“The Engineer” and No. A3929. 57 a 





" and No. A’ 


oreman. — Head Foreman 
WANTED for large Constructional bs pero Works 
on the North-East Must be capable of — full 
charge, including pam with all piecework contrac 
Applicant should have had experience in similar anil; and 
also held the tion of Foreman or Assistant Foreman. 
Good wages will be paid, and the position will be a permanent 
one to sulttibie appl woes Preference will be given Seat 
cant over military ust bea 6o'clock man. No perso: 
already employe: en ~ nibs work will be eagexed.— 
Applicants ust apply to their nearest Employment Exchange, 
stating age, salary and full details of experience, mentioning 
“The Engineer” and number 49. Wa 








Wanted, Experienced Draughts- 


MAN to draw out Mechanical Details of Dy 1g and 
Motors to ee wow phe particulars, and Be ag of 
parts to suit. No 
po tage will be pone Hebe unless age, experience and 

ry required is stated, or from any one at present on 
Government work. nae to nearest Employment Exchange, 
“The ” and number 59. 59 a 


Wanted Immediately, Draughts- 


MEN oe of designing Jigs and Tools for 
Engineering. .— Apply, stating experience, to your scatest 
Employment Ex: ge, quoting “The Engineer” and No. 
4.” No persons already on Government work need apply. 











foreman Mechanic Wanted for 


Fitting and Machine Shop of a large Factory in the 
London district (South Kssexj. State age, full particulars, 
Seer: and wages required. Address, 96, “ The —. 


Tube Maker (Foreman) Wanted 


(Scotland) with good all-round pas experience in the 
ose of WELDOLESS oTEEuU TU J BES. Must be good 
timekeeper, relixble, and strict rian 

and prospects for the right man. Ro person “already on 
Government work will be engaged.—Apply, stating detailed 
experience, age, and salary expected, to your nearest abs. - 
ment Exchange, mentioning *‘ The Eagineer” and No. A 











London. ust capable of operating and 
steam turbines, reciprocating engines, electrical plant, water- 
tube boilers, underfeed +tokers, turbine feed pumps, and other 
auxiliaries in an efficient manner. Must have good exp: rience 
with building heating installations, fire protection systems, 
electric (lighting and power), hydraulic (com: air and 
water) services incidental to a large works Must also be 
capable of preparing lay-onts and estimates for plant exten- 
sions, in addition to supervising the installation of new 
machinery and general maintenance.—Write, stating age, 
salary, and full details of training oe experience, to Box 328, 
co. Mitchell's Advertising Agency, 1, Snow-hill, E.C,1. 904 


Assistant Manager. — Exper- 


‘(IENCED MARINE ENGINEER WANT 
Assistant Outside Manager in large ag a Works. Know- 
edge of Reciprocating and Turbine Machinery n $ 
a to handling large number of men; age not A 

ceed 40. Good salary and prospects to suitable man.— 
‘Address, 1011, “* The igineer ” Office. 1011 a 


Assistant Ship Manager Re- 
QUIRED by large Repairing Firm, pplicant aoe 
have experience of Admiralty and Mercantile Repairs, and 

accustomed to the control and efficient working of con 
nase ef men; age between 30 and 35 years. Salary and 
prospects progressive with ability. hers fmt 1012, “‘ The Engi- 
neer ” Office. 1012 a 


Assistant to Technical Director 


OF ALUMINIUM FOUNDRY.—A MAN is WANTED, 
f good education, age 26 to 30, with engineering knowledge 
and some foundry experience, to TAKE OP this POST in a 
prominent Foundry in the Midlands. It is a permanent 
appointment, offering good facilities for experience and 
advancement to an intelligent man. Wor — ose military 
service is completed will be preferred. No person already 
vernment wor will be engage. Applicants 











employed upon 

must apply, giving oe details of education, experience, refer- 

ences, - stating sal ay rome tired, Sieser * nade a 
an 


Exchange. 








Civ il oninie or Good F. reman 
BUILDER, not subject to military service, WANTED 
pt lee Lagos, Nigeria, to Sa Sag Development of Shipping 
Depot. First-class” neo pl uarters and salary corres- 
ponding to experience. ply, iy, with full particulars, age, ex- 
rience, references, and ry lary required, to G. C., c.o. Street’s, 
Cornhill, London, E.C. 3. 6l a 


Engineer Required Capable of 
nstalling Automatic Machinery in connection with 
Glassworks development. Knowledge of up-to-date Gas Pro- 
ducer Plant and Furnaces would be a recommendation. Toa 
suitable man the fas ex offers good prospects.—Address, 
giving full particula) Te aaa and salary requires. Peas 
62, “Phe Engineer” 


[stimator Sear I caaiiaeaah 


important firm in South Midlands ; preferably 
Draughteman with not less than four years’ shop training and 
sound knowledge of ae methods.— Apply, giving par. 
ticulars of experience, age, and salary i ad hed our nearest” 
ee Exchange, quoting “T neer” and 
number 87. Nv one at present on Geepondient work will be 
engaged. 87 a 


urnaces. — Engineer Required, 
experienced in the desi iand EB: > of Solid 
Fuel and Producer eo — all heat-treating propositions. 
Excellent position ai for really x man.— 
Write fully, 89, ** The Enghncee” Of ” Office. 89-4 


[2 jectors and Ej jectors, &e.—A 
large firm of Semgene ye pre poepeciation au in ve Rotue 
tion of these goods, and the’ ERVIC of an EX 
REQUIRED. ‘Applications are ere ect men or yw ad 
ability only, who are able to. design, d diagnose faults 














Ws Immediately, Leading 


DRAUGHTSMAN for General Engineering Works in 

of England employed on Government work. Sbop- 

Cannas with up-to-date steam engine experience. Quickness 

and Per y for suitable man. State 

age, experience, reference, and salary requi 
already employed upon Government work will te engaged.— 

Applicants must tay: od to their nearest Employment Exchange, 

and number 890. 890 a 











W anted, Sheerness District, 

Good CIVIL ENGINEERING DRAUGHTSMAN, 
experienced in Surveying and General Building Construction ; 
ineligible for military service —Apply, by letter, stating salary 
, age, ful of experience, and enclosing copy 
of recent testimonials, to Box No. 922, c.o. Street's, 8, Lape e- 
street, London, W.C. 


Ws Two Draughtsmen, 


accustomed —- Machine Tools. me stating 

e, salary required, rience, to your nearest Employ- 
an Exchange, mentioning “ The Engineer” and number 4¢, 
No one at present on Government work will be engaged. 46 a 


Wanted, Jig and Tool Draughts- 


MAN for large Firm of Electrical Engineers in the 
Midlands. Experienced Designer of Press Too!s, Formers and 
General Tools, Jigs, &c., for Electrical Motors and Generators. 
—Address, stating age, experience and salary required, men- 
tioning “ The 4280. Nobody — on 


gineer” and No. 

Government work will be accepted. 

(jhiet Draughtsman and Two 
ASSISTANT DRAUGHTSMEN REQUIRED. _Engpi- 

neering Shop experience necessary for Chief and desirable for 














-Assistants.—Apply x oe letter, with copies of testimon.als, 


stating experience an required, to your nearest bin- 
pr mene Exchange, quecing” - The Engineer ” and number 85, 
No one at present on Government work will be engaged. £6 4 


(Chief Draughtsman Wanted for 


Controlled Establishment in West Riding of Yorkshire 
manufacturing petrol-driven Commercial Motor Vehicles. 
Only those having previous first-class experience need apply, 
and no person already on Goverament work will be engag: + a 
Apply in first instance to your nearest Employment mecbangs, 
quoting “* The Engineer” and No, A4205, and stating particu- 
lars of experience, age, and salary ‘expected. 799 a 


raughtsman Wanted, Capable 

up to date, in General Machine Tool Works, West 

kiding. yh Pattee and accuracy essential ; part shop trained. 

State age, experience, salary required, when at liberty. No 

person siesty employed upon Government work will be 

enga, lica.ts must apply to their nearest Employ- 

ment Bronnee, mentioning “ ‘ithe Engineer” and number 188. 
A 


raughtsman Wanted for De- 
SIGNING and Drawing-offices of a large Shipbuilding 
Works on West Coast. No person already on Government 
work will be engaged.—Applicants should state salary and 
experience to their nearest or gic Exchange, mention- 
ing ‘“‘ The Engineer "and No. A4: 922 a 


[raughtsman Wanted, Must be 


neat, accurate and quick; experienced in Lay-out of 
Plants, and some knowledge of Builaing nd Surveying. No 
person five ne on ee: work It be considered.— 
Wri npn ge: rience, and salary required, to Box 
H778, an Nightingale, Liverpool. 63a 


[Praughtsman with - General 


ce and knowledge of Tool and Jig 


experien 
pie a b letter, § stating age, experience, and a ry 
‘eH. po House, Chiswick, r 




















aes at thorough knowledge feets tie the ade is jal eb 
> a types to ee ~ gee animate Successful a) a 

pa e expected inspect Mt 

pee not necessarily dea! with 4 the: actual catl: foie. os 





ng opers pesatinns. Enquirers have an up-to-date works 
and a world-wide sel 


ra ity ad Phe | Brees 
tunity is afforded f er rst-class ability. mipienaees a 5, e 
Engineer” Uffice. 


| nspector Wanted b Goniraliea 


firm of Midland Machine Tool Makers. Work consists 
< eapeins detail work of machines, and running machines 
re di itch. Only those to tools 


lespatch, 4 
Lee apply. State age, experience and salary required. No 
perso = already e mublored upon Per em work will be en- 
peed Applicants must ADI ply to nearest Employment 
hange, mentioning “‘ The iow ‘3 and number 50. 50 a 














Dr ghtemen. — Several Re. 


QUIRED tor Special Naval Work. Good mechanical 
aoe experience and. technical training essential ; 

co niver t to those some knowledge of inter- 
anguatle “w work. Age and salary gon and when at 


e1Re resentative Required by 


Steel Manufacturers (new process). a kee 
for a man of abilty and g presence, capabie of demonstrat- 
ing their product. —— must proved business 
getters, with knowledge of Engineering and Toolmaking 
preferred, and should be ineligible for milicary service. Salary 
24 per week, ae commission and expenses.—Write, te it 
full particulars, Sa ¢.o. Gordon ‘and Gotch, 


St_Bride-street, E.C. 
Die T\ie Sinker. — HK irst-class ae 


SINKER for mt Fog Drop Stampings, a Motor 
Cranks and Aircraft ae. tea rea situation. ive full 
iculars as to rson already employed upen 
overnment work .—Applicants must apply to 
their 1 nearest eons xchange, mentiouing “The kngi- 
neer” and number 6. 670 a 


x 
rinders (Expert) for Crank 
Shaft and Motor Engine Parts. Also SETTERS UP 
for Landis Grinding Machines. Noone en on Govern- 
ment werk eligible.—Apply to your nearest Employment Ex- 
change, quoting “‘ The Engineer “ and No. A420s. 961 a 


oulder, Smart and Intelligent, 
REQUIRED to fil! sition as UNDER FORE 
MAN or CHARGE HAND in Government Controlled Factory, 
principally occupied on Engine Castings. Position would bea 
ermanent one, and provides good opening for energetic man. 
No person already on Government ll will be engaged.— 
Apply, stating age, experience and wi sy mo to your 
nearest Employment Exchange, quoting oe Th raeeee” — 
No. A4335. 


> 7 ° 
Stoker Wanted for aera eat 

Boilers. Steady aud reliable. Wages 35s, en week, 8s. 
war bonus, and belies cdenming maumey. —Apply, full particulars, 
to CHLEF ENGINEER, Bethnal Green mititary ear # vital, 


Gambridge-road, Fe 
=a 


dvertiser, Age 44, with Good 


Commercial and Enginecring teatnitig and experience, 
SEEKS suitable *PUST. Has succesfully filled posts cs 
eneral commercial and works manager ; used to control male 
and female lapour ; experience with munitions ; suitable an 
as assistant to principal of substantial undertaking. —Aduress, 
P482, “ The Engineer ” Office. P482 » 


As Works Manager or Other 


Responsible Post. Late night oat aii munition works. 
—Address, 1495, “* The Engineer ” Office. 149 


Desi ner (Age 30), Married, 
cKS ey POSITION with utable 
concern engaged in or contemplating ‘AGRICUL ORAL 
TRA sade nk Direct’ traction or cable system. 
Possesses business instincts and some iiterary ability. — 
Address, P4838, ‘‘ The Engineer ” Office. P488 5 


Wanted, Practical Fubiemation 


as to FIRING 2 hdnwemmpieagrng i 4 URNACES 
with ordinary coal under pressure up to 2000 Fah.—Address, 
stating experience and fee required, to P474, “The En; —— 
Office, 
































PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LONDON, E.C. 
Albert-square, Manchester. oe: 
26, Collingwood-street, Newcastle-on- Tyne. Sp 3005 








liberty. All communications treated 1 Write, 
Box No. 919, c.o. Street’s, 8, Serle-street, London, W.C, 96 a 


| cading Firm of Heatin Engi- 
NEERS in based Provinces REQUIRE DRAUGHTSMAN 
for Government work.—Apply, stating age, qualifications, and 
salary Pa isg * to your nearest Employment Exchange, men- 
tioning “ ‘Ihe Engineer” and number 41. No one at present 
on Government work will be engaged. 4la 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs IT., I1I., LXXXVI. 
Numerical Index to Advertisements, 
Pager LXXXY. 


5 a a mc 
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onstructional Steelwork.—Ex- 

PERIENCED Engineer will be GLAD to ey wd 
COMPLETE FACTORIKS of any kind and ERECT ME. 

Address, 1478, “‘ The Engineer” Office. Su B 


W anted, Air Compressor, 

sam inj 1000 to 1500 cub. ft. capavity, 80-100 lb, 
by well-known makers.— Address, particulars and 

oy 5, * The Engineer ” Office. 75 





Electrical Engineer (46) Wishes 


CHARGE of FACTORY, Plant aes &c.—Write, 
Cc. S., at Horncastile’s, 60, Cheapside, E.C. 2. P479 w 


Wanted, Cast Iron Sectional 


TA K, apes gallons capacity.—Addréss, 74, _ 
Engineer ” Office. 





Eiagineer Desires Change as 
CHINE SHOP SUPERINTENDENT, ‘Tool Room 
Foreman, orsimilar position Eight years in similar capacities 
in trade ; good disciplinarian ; highest credentials.—A. 

11, Eldon Park, South Norwood. P4s4 B 


Eagineer Desires Change. Now 
meral Manager. uires similar post. Thorough 
training as commercial manager, also shop training. Accus- 
tomed to all types a tools. Exempt from 9d 
service.—Address, 938, ‘ The Engineer ” Uffice: 


Erg ineer, enna Manager, Re- 

= SIMILAR POST or WORKS MANAGER. 
TT ate E and production, internal combustion 
engines ; munitions, first-class technical training. FREE, 
ay ary lst, ams. Ex-officer. ae, 987, ** The ==" 


Engineer, Over Military Age, 
SIRES POSITION of TRUST at oye or abroad. 
Has had wide experience in the construction, erection, and 
of y ; also in the control of men.— 

Address, P49, “The Engineer ” Office. P4918 
Post 


Ep ineer Requires as 
Ge 


NERAL MANAGER, Works Manager, or Assistant. 
Has held similar post for six years. go 3 t from Army. 




















— sant with all types of munition work. Ex-officer.— 
Address, 939, ‘ “The Engineer” Office. 939 B 
18 Years with a 


Engineer, 
universally known firm of steam and vacua specialists, 
aceustomed to the supervision of large heating, drying, an 
condensing contracts, expert knowledge of injectors. steam 
traps, float pumps, &c., workshop, office, and travelling 
experience, SEEKS COLONIAL or other mises: = - 
Address, P494, ** The Engineer” Office. p494 





ngineer (27), Actin cipiglnad 
Works Manager and Plant Ep neer, specialised on 
Internal Combustion Engines, two years’ D.O. experience, 


rae as ASSISTANT 


“ The — neer ” 
485 B 


ineer (30) Desires Post as 


and fair technical training, DESI 
to meee or Manager.—Address, P' 

















n 
E ssistant Works Plant soos Several years’ ex- 
perience in factory construction, equipment ae maintenance, 
including power plant ; college Som works! — ‘= 
ship, bens ~ oma correspondence. — Address Pao, 
Engineer ” Office. 
Egi ineer (32) Requires Change ; 
ISTANT WORKS MANAGER or SUP. RIN- 
TENDENT. nising and production, costs, &c., * FREE 
engines and cran. first-class technical expert. 
January.—Address. 38, “The Engineer” Offi 
Foundry and Pattern Shop| ws 
SUPERINTENDENT of recognised ability, familiar 
= py J production of light and — work, placing patterns 
Hing labo Leanne cddress: Paes. = The ‘Eneineer™ 
in; uur to advan — The Engineer” 
Office. P483 
\ arine Engineer, 1st Class|™*" 
B.0.T., age 45, REQUIRES RESPONSIBLE POS1- 
TION; 14 years’ service chief engineer; best references.— 
Address, P480, “‘ The Engineer ” Office. P480 B 
Presto Mechanical Engineer 
(43) REQUIRES RESPONSIBLE POSITION. Fully 





ualified, constructional work or power plant maintenance ; 
coperionend: marine reciprocating turbines, oil engines. 
hydraulic, &.; accustomed to control. SENGAGED 
January.—Address, P472, “The Engineer ” Office. P472 B 





Well Boring Engineer, with 
broad experience in water-finding and deep well con- 
struction, will SHORTLY be at LIBERTY. t ee 


completing 2,000,000 gallon supply.—Address, P487, ‘- The 
Engineer ” Office. 487 5 


y orks Manager Open to En- 


GAGEMENT. Expert in production and organisation 
of high-class work. Can undertake new lay-outs, reorganise, 
or improve existing conditions. 





Wide experience, and first- 
class record for successful control and good results.—Address, 
p499, “ The Engineer” Office. P499 Bb 


— = 
W orks. Manager, Shortly Dis- 

ENGAGED, DESIRES SIMILAR En or 
would accept responsible position as Head Machine Shop 
Foreman. Expert man; jigs and tools, turbines, engine 
building, gas, steam, petrol, expert rate fixer, all processes. 
Present position 6 years, previous 64 years.—Address, P469, 
* The Engineer ” Office. P49 & 








Experienced Tracer and Detailed 
UGHTSMAN REQUIRES SPARE-TIME WORK. 
Mechanical, electrical, and heating.—Address, P498, ‘* The 
Engineer” Office. i498 5 


Ep ineer Machine Shop Fore- 


{AN DESIRES POSITION on Government work. 
Can control male and femalelabour. Good organiser ; highest 
refefences.—Address, P501, “‘ The Engineer” Office. P50 


ead Mch. Shop Foreman 


WANTS POSITION as such or as PRODUCTION 
ENGINEER. Good organising ability, discipline and initia- 
tive, control of labour, tool and jig —— 20 years’ exp.— 
Address, P502. “* The Engineer” Office. P502 


Practical Moulder (44) Desires 


SITUATION as FOREMAN. Experienced in modern 
methods green, dry sand and loam; jobbing and — 
| B 


work.—Address, P496, ‘‘ The Engineer” Office. 
A la ge Firm of Engineers in 
the we lands 
HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPIL, 
course to include both Works and Drawing-office. 
Address, 2002. ** The Engineer” Office 2002 = 


ooo 
1 ) ’ ‘ 

nst. C E., Inst. Mech. K., B. Se., 
and all — eRe EXAMINATIONS.—Mr. G. 

KNOWLES, t.C.E., &c., aes oiy PREPARES 

CAN DIDATES ohne cae or by correspondence. Hundreds 

of successes during the t twelve years. Courses can be 

commenced at any time.— Victoria-atrect, a .W. 

E 

















ency Required for an 
norco’ Re NEERING FIRM.—B. S. 
mae bac and 14, New Bond-street, London, 
Z ‘ables : jutearose, Wesdo, London. 


lh 634 Gerrard. _ 1015 p 





A fter-the-War Proposition. — 
Young Commercial Engineer, with offices in Manchester 
and established connection in North of England amongst 
Engineering Trades, is OPEN for ADDITIONAL AGENCY ; 
either Rolling Mill, Forge, or other speciality. Only firms 
resuiring serious representations need reply. amas ” papa 


—The Engineer’ 
Engineering Partnerships, Direc- 
ORSHIPS and BUSINESSES WANTED, London 


one ——— for experienced men with capital available of 

£5000. No result, no commission.—ARNOLD and 
&  tLemmdonh, Ltd., 143, Cannon-street, E.C.4. Estab. 1891. 
City 7222. 


c 


We a Single Engine or a 


PAIR of ENGINES, copetie of developing 140 H.P. at 
—_ of 136 revs. per minute, with 10ft. driving wheel, suit- 

ab for 6.14 diameter ropes for “Sirocco” Fan driving ~ 

Address, §3, “The Engineer” Office, 53 F 








anted, Good egaeene Wear 


TANK, steel or wrought i nem 6ft. dia. x 20ft long, cr 
larger.—Send full particulars to JOHN BAKER and CO., Ltd, 
Kilnhurst Steel Works, near Rotherham. 70 ¥ 


Wanted, Immediately, Several 


MORGAN FUEL TILTING FURNACES, about 
State price ane a also where 
P4s6, he Bagines eer” 


Wanted, One Second-hand. Lan- 


CASHIRE BOILER, 7ft. 6in. or 8ft. diameter, 28ft. or 
, 1001b. working pressure.—Reply particulars, aane- 
g testy Gravesend. 


Wanted Portable Railwa 


Zain. 

, about 200 he ~ — track, comple Bm 
tables, peiain, aes, om ‘agons.— sy. le ee PART. 
MENT, Grahame-White a tibtiee Co., Ltd.. n Aero- 
pag Bbeaon. Also Second Steel ROOF TRCS Sons. or 


Wanted, Second-hand or N ew, 


One 5-ton Steam Loco JIB CRANE, standard 4ft. 

uge, steam to all motions, fitted with single and tot om 

travel gear; to havo a 36ft. to 40ft. steel jib, and to lift and 

travel with py tons, suspended at 25ft. ius on single gear; 

lift and travel with 5 tons ona proportionately smaller radius 

= double r5 boiler to be capable of passing Purchaser's 

Insurance Co.'s test for a certificate to work at ~* less than 

90 lb. per square inch steam pressure. nd what 0 
and price to 923, “The Engineer ” Office. 


Wanted, Three High- -class 
Horizontal COMPOUND ENGINES, 100 to 130 H P. 
Also Economic and Loco. or CORNISH BOILERS, 100 to 
160 1b. pressure, 400 gallons evaporation.—R. H. sii og oS 


Stonehouse, Glos. 


anted, Time Register; Any 


be in good working order. State 
and pede x make; must T.R., Smith’s Agency, Ltd., - —_ 


Wanted to Purchase 1000 


yds. JUBILEE TRACK for Contractors’ 

Fave’, 14-20 Ib. rails ; also 24} cub. yds. IRON SKIPS.’ De. 
vered Southampton.—Reply, Box 457, T. B. ie as 
Queen Victoria street, EC. 





400 1b.-600 Ib. capacity. 
a can be inspected.—Addrem, 





58 pe 

















tising Offices, 1 


-|W anted, 28 Roof Prad “4 

53ft. pha a ~ gent mnitehle to carry timber ,¥y slate 

roof. ee sketch, full culars, a ie and where can be 
ddress, 972, * * The Engineer O 972 ¥ 


Ta 350 Yards Double 


W anted, 
es RAIL, nap ee or we, a o* it 
hroad Wel so c., to WM. ASQ 5 
 Wooke: Halt 179 F 


[athe Wanted, 5in. to 6hin. 


S.S. and S.C.; must be good make ard 
Seaton. —Prive and d particulars ti to A. M., + ee Eee 














ank. — Cast Iron Sectional 

WATER TANK RE gem immediately, either new 

or second-hand, size about mare and 12ft. high. —J W. 
BROOKE and 6o., Ltd., ret orks, Lowestoft. 69 





(jameron Duplex ek Steam 


cylinders 16in., water pluagers 15in. b stroke, po 





suction and delivery ; in stock.—-HARRY GARDAM — 
FOR SALE. 
Oe aes Vertical Pair, each 
H.P., 12in. and 194in. cylinders, 18in. stroke, 200 
One Vertical, 10in. cyl., 14in. stroke. All by Marshall, 
Sons, and Co. 
BOILERS—Galloway, Se x 7ft. aed 15ft. x 6ft. 1 Vertical 
cross-tube, 6ft. 6in. x 100 Ib. ure. 
é sotenhigninnns Dalsaghtes’ and one Worthington 
Vertical 


MOTORS.—One D.C., 240 v., 3 H.P., 3000 revs., one A.C., 
Sphen, 460 v., 25 periods, 25 A. P.; 3 one is H. P., 480 v., Control 

‘ane 

EDGE RUNNER MILL, 5ft. x 18in. stones; 9ft. pan. 
Also 1 six-sieve Shaker. 

AIR COMPRESSORS.—Pair steam-driven 10in. cylinders. 
Can be worked separately if required ; each approx. cb. ft. 
capacity 

GO ELLIOTT. and CO., Ltd, 186 and 188, Long-lane, 
Bermondsey, S. 88 a 


For Dis posal, New Plant for 

Mee - ION of PETROL :— 

Six Horizontal STILLS, complete with tubes. 

24 ee ay BOXES for above. 

One 150 B.H.P. National GAS “ENGINE, latest type 
arranged for direct-coupling to generator, and with com 
pressed air starter. 

Two 90 K.W. D.C. Siemens ELECTRIC GENERATORS. - 

Two motor-driven SCREWING MACIIINES, by Maiden 
and Co., of Hyde, from 6in. to 8in., with motors complete. 

Complete GAS PRODUCER POWER PLANT  (Kerpely 
Patent Revolving Grate System); about 1250 B.H 
anthracite; one Producer stand-by; can be adapted for 
bituminous fuel. 

The above plant is just as delivered from the various makers, 
has never been fully erected, and can be des hed at once. 
Lying at Thames Haven, Essex, where it may inspected by 
special appointment. Full partieulars and prices on applica- 


GEO. COHEN, SONS AND CO., 


600, Commercial-road, 
London, E. 14. 





275 o 





or Hire, Pumps and Well- 
BORING TOOLS for ——_- Deep Wells, &c. 2in. 

to 24in. diam.—R. RICHARDS Upper Ground 

street, London 8.E. Telephone No. 3 a7 Hop. S22 « 


or Immediate Sale, Jib Loco- 


MOTIVE; maker, Hiswthcree edie: dated 1891. This 
isa four-wheeled, comre locomotive, surmounted by a lifting 
and sont wth: of the following capacities :—Two tons at a 
radius of 3tonsa a radius of 16ft. ; 4 tons at a radius 
of 12ft. Working pressure of boiler, 180 Ib. per square inch. 
Loeo. cylinders, llin. dia., 15ip. stroke ; wheel dia., 2ft. 9in. ; 
wheel base, 6ft.—_THOS. FIRTH and SONS, Ltd., Norfolk 
Works, Sheffield. 77 « 








Fo Sale :— 
BEFORE REMOVAL 
One ALTERNATOR, 300 K.W., 3000 volts, 50 


periods, 2-phase. 
aed y = and MOUNTAIN 3-Phase ALTER- 


TOR, 240 K.W., 2200 volts, 40 cycles. 
ALT ERNATOR, ye Ferranti, Ltd., 2000. volts, 
50 periods 


One CON DENSER, by J. and H. McLaren, 
capacity 3000 Ib. per hour, with Circulating Pump. 736 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD. 


For Sale, Compound Condensing 
LAUNCH ENGINE, éylinders 8in. and 17in. dia. x 10in. 

iating” mumps, worked off fom LP. orosanead, cylinders 
ti wi of lever 

- ge turned steel 1 front columns and cast ya back si pandee s. 





Designed for — condenser which is not 


—For further appl ern s BOOTH “Corti, 
fied "hcoountank a; Burteth-« treet, Li 1608 « 


te? Sale, One Double jo Horizontal 
Sompomna Corliss JET CONDENSING ENGIN: 

with rope fly-wheel.—Please apply, H, J, H. KIN 
sade to” Ltd, Najlsworth. 








Fo Sale :— 


PARSONS STEAM TURBINE, 3500 K.W.,, 
1200 r.p.m., 200 1b. to sq. in., with alternator, field rotating 
Fifa ae ‘exciter complete ; 6000 volt, maximum load ; 


WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 Ib. to sq. in., 
11,000 volts, three-phase, complete with exciter, also 
condensing plant, air and circulating water pumps, &c. 


350 K.W. ALTERNATOR, three- ree-phase, 50 cycles, 


§50 volts, by B.'f.H. Co., driven b 
age Engines by Barclay, 26in. H.P. — 40in. L.P. cyl., 
ft. stroke, fly-wheel 20ft. diam., &c. &. Very fi fine set. 


Two Willans RECIPROCATING STEAM EN- 
GINES, eS ee Een 4 to Westinghouse D.C. Gen- 
erator, ‘200 K 220-230 volts, with surface 

condensing ae air Sekt circulating puyops. 


Pair CROs. COMPOUND. ENGINES, 600 
H. 26in. h.p. cyl., 40in. Lp. cyl., 4ft. stroke, Corliss 
nF to h.p. cyl, slide valve to P. cyl., fly-wheel 20ft. 


dia., by Barclay, Sons and Co., Ltd. 


CROSS-COMPOUND HORIZONTAL ENGINE, 
lfin. h.p. cyl., 22gin. Lp. cyl., ae stroke, 12ft. dia. fly- 
wheel, by Davy, Paxman and C 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel.: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ antanen: Wakefield. 


or Sale, Blower, 5in., with 


diate bifeosat. “i Pn KING ana GO. Lea: Enger 


For S Sale, Crossley’s No. 4 Gas] =~ 


CTION PLANT for 34 H.P. Engine. ae ly, 
Ltd., 175, Bermondsey-street, et. 


2017 








CHRISTY and CO., 
6 


or Sale, Four Pee 
ORNAMENTAL IRON COLUMNS, about 20ft. high ; 
perfect condition.—THOMPSON, Cinema Royal, Spm, 
6 


For Sale, in Good Condition, 


wrought iron PIPING, ae: dia., 9 miles long, with 
bends and connections, as used ing brine through an 
ice-forming system.—Apply, SOHN i. ERSON and 
CO., King’s Engineering Works, Aberdeen. 406 


For Sale, Marine Return Tube 


BOILER, Second- band, 6ft. 6in. diameter by 7ft. long, 
complete, with smoke-box, funnel, a!l gun-metal mountin 
recently worked at 951b. pressure.— WAY SLIPW. 
COY., Rochester, Ken P489 ¢ 


Fer Sale, One 500 K.W. Direct- 
COUPLED, STEAM GENERATING SET, for prompt 
Sale, Sees * Peache” Engines, b d 
Co., —— ares 120 to 150lb. per square inch. 
GENERATOR t by Electric Construction Co., multipolar, shunt 
wound, 900 ampéres, 550 volts, 270 r.p.m. Can be seen oy 9 
Photo ‘and further particulars on application —Address, Ry 


“The Engineer” Office. 
for Sale or Hire, Electric 
MOTORS, ame 6 te 30 H.P.; PORTABLE STEAM 
ENGIN from 8to 40 N. 4 P.; STEAM BOILERS, CRANES, 
PUMPs, CHINE TOOLS of e oe ene ; reasonable 
terms, immediate delivery.—J. T. I and SONS, 37, 
Queen Victo:ia-Street, London, E.C. Tel. : City 3958. 20256 
Fer Sale, Powerful Horizonta! 


BORING, DRILLING and TAPPING MACHINE, Sin. 
designed for every class ef boring and 




















spindle, in. Cael 





pe tp bjects ; excellent order. 

RIDDEL and Cu., 40, St. Enoch-square, Glasgow. 97 « 

r Sale, Powerful Ingersoll 
Meteowtal euadeieon Duplex Two-stage AIR 


tag 
; Lp. steam cylinder a diameter, h.p. 


Jan. 4, 1918 


F, Sale, 40, 36, and 25 H.P. 


ENGIN yandin on petrol and 
eee ndition as eae as new. “apply. Box Ne No. Al, c.o. 
Advertisement De Central News, Limited, §, New 
Bridge-street, London, EC. 4 





ier Sale, 45 K. W. Steam-driven 


Es gBLECTRIC LIGHTING SET, 220 volts, 205 ampéres, 


DDR and CO., 40, St. Enoch-square, Glasgow. 4900 6 


Heme Riveter, 100 Tons 
runes, 5. oy Day WTEIe of erder. Also PUMPS 


B, Lid. 
New. Creosoted “Sloop, — 


SLEEPS, in eten x —— me x x “ey 
xa srState tit: 
i704, "The tS . quantity "req — Address, 











ew Creosoted Crossing Tim- 
nes St og 4 NEW . CREOSOTED 
ft. by 12in. by on State 

ce. 


BE. 
cRossiNGs. 1 dy Te 
ddress, int, ‘The Engineer” 


quantity required.—. 
o 


R H. Longbotham and Co., Ld, 
e WAKEFIELD, 
HAVE FOR SALE: 
Pair ENDLESS ROPE HAULING ENGINES, 
15in. dia. cyls. by Sin. stroke, Corliss valves, &c. 
Pair Short Type Hauling ENGINES, cyls. 6in. 


dia. by 10in. stroke, geared © 1, one ‘drum 2ft. en. 
dia. by 2ft. 6in. wide. Done very Mitte work. 





Six Jehneon’s Patent Friction 


CLUTCHES, suitable for Capstans, &c. Take up to 
ljin. shaft. £4 10s, each. 
WHEATLEYS, Engineers, Armley, Leeds. 991 «6 


S.B.&22 IRON 


& STEEKX. Bars. Plates & Sheet. 


STRINGER BROTHERS. 


WEST BROMWICH. 














VAUGHAN CRANE 


Ga, Ltd., 
MANCHESTER. 
Travelling Cranes—Runways— Pulley Blocks. 
CRAVENS LIMITED, 


RAILWAY ‘CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD. 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND TRON CASTINGS, &c. 

Wagons Built for Cash or for Deferred Payments. 











Prices and Specifications on application. 487 





Gitte isis dia Sineoete r; Lp. air cylinder 
air cylinder Sjin. diameter x 18 n. Bg with Intercooler 
and all connections. 

One Horizontal Belt-driven TWIN AIR COMPRESSOR; 
cylinders 16in. diameter x 28in. stroke, single stage, complete 
with Steel Air Receiver. 

One superior Two-stage Belt-driven AIR COMPRESSOR, 
— Intercooler and Steel Air Receiver; capacity 250 cubic 


One Belt-driven AIR COMPRESSOR, with Air Receiver ; 
ity 164 cubic feet. 
 Steam-driven AIR COMPRESSOR, by Larmuth ; 
apacity about 275 cubic feet. 
ne Tilghman Steam-driven AIR COMPRESSOR; Qin 
steam, er air, 10in. stroke 
in first-class order and for instant delivery. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


rer Sale, Powerful Vertical 
ROLLING MILL, spindle 8in. diameter; in splendid 
condition ; specially designed for boring large marine cylinders, 


prot llers, &. 
RIDDEL a and CO., 4, St. Enoch-square, Glasgow. 996 G 


or Sale, Powerful 48in. Noble 


and Lund COLD IRON BAND SAWING MACHINE. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1002 « 


a] a] M4 ™ 
or Sale, Suction Gas Plant.— 
140 it. P. and one 100 H.P. SUCTION.GAS 
ENGINE, pee) with four Producers, two for each engine, 
so as to work day and night. Made by Grice of Scotland. In 


1001 6 











first-class working order.—Full particulars and Ve upon 
application to WATFORD MFG. CO., Delectaland, — 
G 





or Sale, Superior Special 
DUPLEX PLANING ee by Hulse, suitable 


for pening switches, yg ae 
ced “square, Glasgow. V9 a 


RIDDEL and CO., 40, St. 
No. 3a Renner- 


Fer Sale, Two 
FELT ELECTRIC FURNACES : —(a) —— 


pattern; (b) fixed pattern for bottom pouring, sectors 
ecard of Ja rele each, complete with all water-coolin, 
electrode spare holders, spare roof, 
a lete spare esite firebrick hing, ladles, &. 
plete rpar ‘magnesia Arebric (Kartret Enginesring Co.), 
with all instruments for both durgness, including 
Three ampére meters and transformers } 
Three voltmeters 








| To each 


F seaeed bef watt meters 

e reeording watt meter r 
Overload and relay switches furnace 
Auto transformers 

Three choking coils and selector switches | 


ALTERNATOR PANELS, with all instruments for both 
furnaces and three alternators. 
Two voltmeters and transformers 
Two ammeters | "Po each 
One exciter ammeter and voltmeter +; alternator. 
Synchroscope | 
One double-pole oil switc 
All FLEXIBLE LEADS a INSULATORS for connecting 


between alternators, switchboards and furnaces. 
One DING CHART WATTMETER, Phenix, 


2-ph riod. 
Mire 1 128K. V.A. ALTERNATORS, 90 volts, prepared for 


ro 
Bus of t of the above machines has never been run. 
_ Apply, CRITT/ CRITTALL MFG. CO., Ltd., Braintree. 


le, Two 


|e? Tor: Sale, 


we and FACING LATHES, to swing 24in. 
diamete 
RIDDEL and CU., 40, St. Enoch-square, Glasgow. 998 @ 


For Sale, Two Sets Plate Bend- 


ING ROLLS, 10ft. 10fin. and 10ft. 6in. long respectively, 


belt driven. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1003 6 


For Sale, Two 100 K.W. Steam- 


DRIVEN GENERATING SETS, by Laurence o—— 
together with two LANCS. BOILERS, 26ft. by oe. 
a 1601b. pressure, with superheater and connect ty 
ds left. work; ready for prompt delivery:-_SHAW 
GASKELL, Hull. a 


For Sale, 35 H.P. T 


CROSSLEY GAS ENGINE.—Apply, 
METOALFE, Litd., Romiley. 


8le 














Sarin — 





Second - hand 








ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Chief Works and Offices : ROTHERHAM. 


Manufacturers of 


WHEELS & AXLES 
With Cast or Hydraulic Forged Naves. 


Wagon Ironwork, Castings, RAILWAY WAGONS 
(in Iron, Steel or Timber) 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY, ‘"°. 


GOYAN, GLASGOW. 
London Office:—12, VICTORIA STREET. S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES. 492 








THE GLASGOW ROLLING STOCK & PLANT WORK. 


HURST, NELSON & C0., LTD., 


Builders ? RAILWAY CARRIAGES, WAGC 
ELECTRIC. CARS and every othe: F description of RalLW AY 
nd TRAMWAY ROLLING STOCK. 
Makers of beg Axies, Ratwway Prant, Foroie, Suite 
x, and [rox and Brass Castres. 
Registered Office and whief Works: MOTHERWELL. 
Cardiff Office : Go Chambers, 31, a a 

London Offices: 14, Leadenhall ' —Po 

See illustrated Avtvt. las! week, page 43. 20507 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 
oper ys of RAILWAY w 20ers and CARRIAGES, 
IRON and STEEL SLEEPERS, FISH-BOLTS, SPIKES, and 
nee PERMANENT WAY MATERIAL BRIDGES, and 
CONTRACTORS for RAILWAY PLANT and STORES of 
every coomteion, 
Chief Offices—158, Trongate, Glasgow. 


Registered Offices—108,, Cannon Street, London, E.C. 


R. Y. PICKERING & CO., LTD. 


{Established 1864.) 
Builders of Railway Conmayes and Wagons. 
Makers of ee and Axles of all kinds. 
Chief Works and Offices 
WISHAW, NEAR GLASGOW. 
, London Office : 
3, Vicrorta STREET, WESTMINSTER, 








nc50 
S.W. 





RAILWAY 
RATLYWAY 
TRAM oe: 








ae 
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DECEMBER. 


New Dock Schemes. 


In December two somewhat important 
dock schemes were brought forward. At Plymouth 
Sir Joseph Bellamy revived a plan for the development 
of the eastern arm of the harbour, known as the 
Cattewater, which is in many respects similar to that 
proposed by Mr. Marshall Stevens in 1913. The 
project is now before a Committee, which is taking 
steps to press the question on the attention of the 
Government. It includes the construction of a wet 
dock of a considerable acreage, and with a depth of 
water to give accommodation to vessels of the largest 
size. The docks would be tidal, and although it is 
realised that with an open dock it would be necessary 
to dredge to a greater depth than with enclosed docks, 
it is not anticipated that there would be any difficulty 
in securing and maintaining the necessary depth of 
water, either in the approach channels or the docks 
themselves. One or more large graving docks are 
included in the scheme. There is a feeling in 
Plymouth that the situation created by the war has 
established a strong case for a national harbour at 
either Plymouth or Falmouth, and there is a disposi- 
tion to favour Plymouth, on account of its better 
railway connections. The second scheme is for an 
enlargement of the accommodation at the Royal 
Edward Dock at Avonmouth, at a cost of £1,325,000. 
The main feature of the new works would be the 
construction of an eastern arm which would provide 
4870ft. of new quayage, and would be in addition to 
the new western arm, for which sanction has already 
been obtained. The proposed extension is designed 
to provide facilities, not only for the general increase 
of trade at Avonmouth, but for a new spelter- 
producing industry, the principal works of which are 
to be erected in close proximity to the docks. The 
Bristol City Council, as the dock-owning authority, 
has given its assent to the proposal. 


Future of the Chemical Trades. 


THE preliminary report which has been 
issued by the Committee appointed by the Ministry 
of Reconstruction to consider the best method of 
assisting the after-the-war development of the great 
chemical trades, is of more importance than may 
appear at first sight. The significance of the steps 
which it is proposed to take arises from the desire in 
this industry, more than in many others, to rid Great 
Britain of the old dependence on German sources of 
supply for many essential products. It is admitted 
that the problems which will have to be solved are 
numerous as well as.difficult, and that the situation 
can only be saved by the close co-operation of the 
industry and the Government department by which 
industrial questions will be handled during the period 
of transition from war to peace conditions. 
Unfortunately, the desire of the Reconstruction 
Committee to act in conjunction w'th an association 
representing the chemica! trades, has been to some 
extent thwarted by the fact that none of the existing 
organ’sations can claim to be fully representative of 
this important industry. The Association of British 
Chemical Manufacturers, whose membership includes 
representatives of more branches of the chemical 
industry than any other body is, however, to act in 
collabora’ ion with the Ministry, and it is recommended 
that a standing committee drawn from as many 
sections of the trade as possible should be established. 
It is proposed that this committee should work with 
a special section of the Ministry, in the hope that a 
scheme of reconstruction and development, which will 
obtain the support of all parties, may be evolved. 
While there is a keen desire on the part of industrial 





undertakings to get rid of the shackles of Government 
control at the earliest possible date, it is realised that 
there are some directions in which a Government 
Department might render great assistance to manu- 
facturers who are grappling with the task of making 
an important branch of industry self-contained. 
There is, perhaps, greater’ need for intelligently 
directed Government assistance on behalf of the 
chemical trades than of any other of the staple in- 
dustries,. 


Mid-Scotland Ship Canals. 


ATTENTION was directed during the month 
to the proposed construction of a ship canal uniting 
the Forth and Clyde. The renewed interest in the 
subject arises out of the preparation of reports on 
both the Loch Lomond and Direct Routes for this 
waterway, by Sir W. G. Armstrong, Whitworth 
and Co., Limited. These reports, which are now 
receiving the consideration of a Government Com- 
mittee, representing all departments interested, were 
also submitted to a meeting of municipal bodies and 
commercial organisations held in Glasgow, on Decem- 
ber 19th when a resolution was passed, which, 
while expressing no opinion on the merits of either 
route, urged upon the Government the importance of 
giving full consideration to the subject. One result 
of the surveys made and plans prepared by Sir W. G. 
Armstrong, Whitworth and Co., is that for the first 
time the necessary detailed information concerning 
both routes is available, no exact data having been 
previously prepared in connection with the Direct 
Route. The two schemes which are now put forward 
are based on the assumption that the primary purpose 
of the canal is strategic, and the dimensions adopted 
for the waterway, a width of 150ft. and a depth of 
water of 45ft.,are those which are considered necessary 
to permit the use of the canal by the largest ships of 
war. For this reason it has been necessary to design 
the entrance locks with dimensions greater than 
those of any canal yet built, even of the Panama 
Canal. Intermediate locks are dispensed with in 
each case. The Loch Lomond route outlined in the 
reports runs from Grangemouth by way of the valley 
of the river Forth and Loch Lomond into the sea at 
Arrochar, Loch Long, a total length of 71} miles, of 
which 40} miles would be artificial waterway. The 
Direct Route would start from about the same point 
in the Firth of Forth and pass through the valley 
of the rivers Bonny and Kelvin into the river Clyde 
below Glasgow, a total distance of 50 miles, of which, 
however, 48 miles would consist of artificial works. 
These are the only two possible routes for the canal, 
and the reports indicate that the Loch Lomond 
scheme possesses great advantages, particularly from 
the important point of view of cost. The estimated 
cost of the canal by the Loch Lomond route, 
including the construction of a short commer- 
cial canal, is £38,060,000, and in the case of the 
Direct Route the cost is put at £52,000,000. The 
whole subject is receiving detailed attention in a 
series of articles now appearing in THE ENGINEER. 


Coal and Electricity. 


- THE thorny question of national electric 
supply is raised in the report of the Coal Conservation 
Sub-Committee of the Reconstruction Committee, 
which was issued during the month. The main 
feature of the report is a review of the power situation, 
and of the need of taking steps to increase the amount 
of power used in industry. Comment is made on the 
fact that in the United States the amount of power 
used per worker is 56 per cent. more than in the 
United Kingdom. It is believed that the} more 
extensive use of motive power would go far towards 
solving some of the problems which are receiving the 








close attention of the Reconstruction Committee. 
It is assumed that the most economical method of 
applying power in industry is by electrical means, 
and this Committee is in agreement with the Electric 
Power Supply Committee appointed by the Board of 
Trade, that a remedy for the existing unsatisfactory 
condition of affairs is to be found in the framing of a 
comprehensive system for the generation of electricity. 
At present the supply of electricity in Great Britain 
is divided between 312 company and 325 municipal 
undertakings, the average generating plant capacity 
of existing stations being 5000 horse-power, or but 
one-thirtieth of what, in the light of modern 
experience, is regarded as an economical minimum. 
In the belief that the time is opportune for a 
reorganisation of the existing indiscriminate power 
supply systems, it is proposed that Great Britain 
should be divided into sixteen districts, in each of 
which there would be one autherity dealing with the 
generation of electricity and controlling the main 
distribution system. On the plan outlined, the sites 
for generating stations would be on important 
waterways, and in conjunction with the generation of 
electrical energy, it is proposed that a by-product 
industry should be established, and plans laid for the 
development of electro-chemical processes which 
could be conveniently carried on in close proximity 
to the power plant. It is estimated that if a com- 
prehensive system of electricity supply were 
established, there would be a saving even on the 
present power consumption of 55 million tons of coal 
a year,as well as other economies which would be 
associated with the setting up of a scientific system 
for the generation and distribution of power. The 
financial saving is estimated at £100,000,000 a year. 
The carrying out of the suggested scheme would, if 
the recommendations made in the report were 
adopted, be entrusted to a Board of Electricity 
Commissioners. 


Patents. 


A Burt to amend the Patents and Designs 
Act of 1907 was presented to the House of Commons 
in November, and ordered by the House to be printed. 
It became accessible to the general public during the 
past month. To give even a brief summary of its 
contents in this place is impossible, but we may refer 
to one or two of the principal clauses. The most 
important is that which is designed to replace the 
famous compulsory working clause of Mr. Lloyd 
George's Bill. It provides that “Any person 
interested may at any time present a petition to the 
Comptroller alleging in the case of any patent that 
there has been an abuse of the monopoly rights 
thereunder, and asking for relief.” Amongst the 
forms of abuse of monopoly rights is the failure after 
four years to work the patent on a commercial scale 
in the United Kingdom without adequate reason. 
If the Comptroller is satisfied that there has indeed 
been such abuse, then he may endorse the patent 
‘licences of right,” and either give a sole licence to 
an applicant or throw the patent open to all, or, 
alternatively, revoke it entirely. The Comptroller 
would have the power to settle the royalties in the 
case of exclusive licences, and it would be his duty to 
see that they were as high as possible and that. the 
patentee was guaranteed a minimum yearly sum. 
Other clauses propose to increase the term of British 
patents from fourteen years to fifteen, and to remove 
the present disability that a single faulty claim may 
invalidate the whole patent in an action for infringe- 
ment. Finally, we may allude to an attempt to 
prevent the exploiting of unwary inventors by 
unscrupulous persons who present themselves as 
patent agents. To effect this object, which is 
undoubtedly desirable, it is proposed that no person 
shall be permitted to describe himself as a patent 
agent unless he is registered as such, Some opposition 
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is being shown to this clause, and safeguards in its 
operation may be necessary, but since registration is 
an easy matter to reputable people, the grounds of 
objection are not very strong. 


Shop Stewards. 


LATE in October last an award was made 
by an arbitrator of the Ministry of Labour on certain 
matters in Coventry. A question of interpretation 
arose, and the men demanded that the employers 
should treat with the shop stewards. The employers 
replied that as the stewards were not “‘ recognised,” 
they could not do so. On November 26th a serious 
strike began, in consequence of their refusal, and 
before the end of the week some 50,000 workers were 
involved. A settlement was effected on the assurance 
of Mr. Barnes and General Smuts that the whole 
question of the recognition of shop stewards should 
be immediately investigated. Accordingly, a con- 
ference was arranged between the Engineering 
Employers’ Federation and the trades unions. After 
five days’ debate agreement was reached, and the 
men won, rather egainst their unions than against 
their employers, the demand for recognition of the 
shop stewards. The official representatives of twelve 
unions signed the agreement, but the Amalgamated 
Society of Engineers refused to allow its hard won 
rights to settle disputes and labour problems to pass 
into the hands of stewards, and withheld its signature. 
The whole question is discussed in a thoughtful 
article, by a contributor, which we publish to-day. 
In one sense the achievement may be regarded as 
beneficial, since it signifies a return to the old direct 
contact between the employer and his people, but in 
another respect it must be looked on with some 
misgiving, since power is placed in the hands of men 
with less sense of responsibility, because less high 
obligations, than the trades union officials. If shop 
stewards should seize the right to call strikes on their 
own account, and at the same time be able to demand 
strike pay, confusion of the worse kind would result. 
We are not satisfied that the precautions against 
that deplorable eventuality are sufficient. 


The Air Council. 


Just before Christmas, it was announced 
that the King had made an Order in Council setting 
forth the Constitution of an Air Council, and the 
manner in which the various’ members should be 
appointed, as well as their duties. The Council 
consists of one of the Principal Secretaries of State, 
who acts as president ; the Chief of the Air Staff; 
the Deputy-Chief of the Air Staff ; the Master-General 
of Personnel ; the Controller-General of Equipment ; 
the Director-General of Aircraft Production in the 
Ministry of Munitions ; the Administrator of Works 
and Buildings ; the Parliamentary Under-Secretary 
of State, and two additional members. It will 
be noted that the Inspector-General of the Air 
Foree is not included in the list of members of the 
_ Council. It was subsequently announced that, 

following the appointment of Sir William Weir as a 
member of the Council, and as the Director-General 
of Aircraft Production in the Ministry of Munitions, 
Mr. Henry Fowler had been appointed Assistant 
Director-General, Lieut.-Col. W. Alexander, Controller 
General of Supply Department, and Lieut.-Col. J. G. 
Weir, Controller of the Technical Department. With 
the names of all these officers our readers are well 
acquainted. The two brothers Weir are, of course, 
members of the celebrated Glasgow firm of engineers. 
Mr Henry Fowler is chief mechanical engineer to the 
Midland Railway, and ever since the beginning of the 
war has rendered valuable services at the Ministry of 
Munitions and at the Royal Aircraft Factory, while 
Col. Alexander, of the Black Watch, is managing 
director of Charles Tennant and Co., Limited, chemical 
manufacturers, of Glasgow. 


Naval Events. 


On the 12th a British destroyer was sunk 
after being in collision. All her company was saved 
with the exception of two men. On the same day, 
one British and five neutral merchant vessels, totalling 
about £000 tons, under the convoy, from Scotland to 
Norway, of the destroyers Partridge and Pellew, 
together with four armed trawlers, were attacked by 
enemy surface vessels, with the result that all the 
vessels were sunk except the Pellew, which, although 
badly holed, was successfully brought to a home port. 
The casualties incurred have not been announced, 
but it would appear that 97 survivors were rescued 
by British destroyers, while others reached Norway 
in open boats. The enemy claims to have taken 

‘£0 prisoners. The event occurred shortly betore 





noon. Earlier on the same day at about 4.30 a.m., 
two British steam trawlers were attacked by gun-fire 
from enemy destroyers off the Tyne. One was sunk 
and the other damaged. At about the same time 
two neutral merchant ships were sunk, presumably 
by the same enemy forces. On the 23rd, it was 
announced by the Admiralty that the armed boarding 
steamer Stephen Furness had been torpedoed and 
sunk in the Irish Channel by a German submarine, 
with the loss of 101 lives. During the night of the 
22nd-23rd, three British destroyers were mined or 
torpedoed in foggy weather off the Dutch coast, 
with the loss of 193 lives. Further particulars of 
this mishap have not been announced. 


Aeronautical Activity. 


On the afternoon of the 5th, British aviators 
carried out two raids into Germany. One was directed 
against the railway junction and siding at Zweibrucken 
and the other against works at Saarbrucken. Many 
direct hits were observed, and two large fires were 
started. The enemy’s anti-aircraft gun-fire was 
heavy and accurate, but all our machines reiurned 
safely. During the early hours of the 6th a series of 
raids against Kent, Essex,and London was attempted 
by the enemy. About 25 enemy aeroplanes took 
part in the attempt. They came over in seven groups, 
reaching the coast at various times between 1.30 a.m. 
and 4.30 a.m. The first two groups delivered 
preliminary attacks and did not penetrate far inland. 
The others, crossing the Kent and Essex coasts, 
proceeded towards London on converging courses, 
with the object apparently of making five simultaneous 
attacks on the capital from the north-east, east and 
south-west. The whole of one group was turned 
back, and of the rest not more than five or six 
machines penetrated our defences. A few explosive 
and a large number of incendiary bombs were dropped. 
The total casualties, in and out of London, amounted 
to 7 killed and 22 injured. Two of the raiding 
machines were brought down by our gun-fire, and 
their crews—three in each—captured. Another air 
raid against Germany was carried out by British 
aviators on the 6th. All our machines returned 
safely. During the morning of the llth, under 
difficult weather conditions, the railway junction 
near Pirmasels was bombed by the Royal Flying 
Corps. Onthe 16ththe British Admiralty announced 
the loss of two non-rigid airships, each carrying a 
crew of five. One is believed to have been destroyed 
by a hostile seaplane in the southern part of the 
North Sea. The other, through engine trouble, was 
forced to descend in Holland. 


Further Aeronautical Activity. 


Earty in the evening of the 18th, from 
16 to 20 enemy aeroplanes in six groups attempted to 
raid the London area. Only about five machines 
reached the capital. About an hour later a single 
machine succeeded in penetrating our defences and 
dropped further bombs. Several engagements 
between British aviators and the enemy developed 
over London at a height of from 11,000 to 13,000ft., 
and as a result of damage caused by machine-gun fire 
one of the raiders was subsequently forced, on its way 
home, to descend in the Channel, where two of its 
crew of three men were rescued by a British trawler. 
The casualties caused during this raid emounted to 
10 killed and 75 injwed. A futile raid during the 
evening of the 23rd against the Kentish coast resulted 
in no damage, except to the enemy, one of whose 
machines was forced to descend close to the shore. 
During daylight on the 24th our pilots, flying further 
afield, carried out a successful attack on Mannheim, 
on the Rhine. About a ton of bombs was dropped 
on the railway station, factories, and the town. The 
anti-aircraft gun-fire was very heavy, but all our 
machines except one returned safely. The work of 
the Royal Naval Air Service has been interfered with 
somewhat by the adverse weather conditions. 
Nevertheless; the list of attacks against the enemy’s 
aerodromes and other important points in Belgium 
during the month is quite creditable. Thirteen 
bombing’ raids have been carried out against 
aerodromes, while docks and works et Bruges have 
been visited on five occasions. Incidentally, nine 
enemy aeroplanes were destroyed and twelve driven 
down out of control. Two naval machines were 
reported missing during the month. Up to and 
including the 29th, Sir Douglas Haig reported the 
destruction in air fighting of 53 enemy machines and 
the driving down of 29 out of control. In addition, 
one hostile balloon was destroyed, and 2 aeroplanes 
were shot down by infantry fire, and 9 by anti-aircraft 
gun-fire. The British machines reported missing 


during the same period numbered 31. 





THE IRON, STEEL, AND ENGINEERING 
INDUSTRIES IN 1917. : 
No. I. 


To a very large extent the leading characteristics 
of one centre of the iron, steel and engineering indus- 
tries have been found in the others, so that in the main 
it would seem better to divide a review of the remark- 
able year that has just closed into definite aspects 
of the industries—in which, of course, coal mining 
must be included—rather than into districts, and thus 
avoid as much as possible the danger of repetition. 
The fact that the industrial nerves of the nation have 
been strained to such a point without breaking demon- 
sirates extraordinary vitality and determination to 
“stick it out,’ whatever the demands may be. In 
every production required, directly and indirectly, for 
war purposes outputs have steadily, though not 
slowly, risen. Munition factories have taken roo 
where no engineering works of any kind were formerly 
known. In the great steel-making centres furnace 
capacity has been and is still being increased. New 
shipyards have sprung up almost in a night. The 
operations of the U boats have been responsible for 
an urgent call for a stupendous advance in the rate 
of building mercantile tonnage. The call is not in 
vain. It is being responded to in a manner eminently 
satisfactory. The Prime Minister himself has declared 
that for 1917 the estimated output was four times as 
great as for 1916, and in 1916 the merchant ton- 
nage put into the water amounted to 580,000 tons. 
Thus the Prime Minister’s estimate for the past 
year was over two and a quarter million tons, 
and the actual building programme for 1918 is twice 
2s great 
The growth in shell making is prodigious. Men 
and women who had never before contemplated any 
but clerical or professional work are enthusiastic 
munition makers. In conjunction with the education 
authorities, the Ministry of Munitions has in operation 
a great scheme of intensive training, thus maintaining 
a fairly wide stream of semi-skilled labour constantly 
flowing into the works. Sixty training schools are 
now open in London aid the Provinces, where over 
50,000 students have already qualified for such 
employment. These patriots are being taught not only 
machining in the interests of shell making, but the 
manufacture and the fitting together of aeroplanes, 
and the turning out of a hundred different war 
requirements. 

This course has meant a serious reduction in the 
nation’s general industries, but that cannot be helped. 
The. war comes first. If we cannot ‘‘ make good,” 
even our valuable export trade will be of little use to 
us. And so there has been one long succession of 
Government orders, and regulations, controlling this, 
prohibiting that, regulating prices of metals and other 
materials, and leaving far behind the day when one 
could write of market fluctuations. Markets, in 
their old sense, do not exist. For almost everything 
maximum prices are fixed, and if business is done 
beyond those limits, through the anxiety of con- 
sumers to get material, it is a breach of regulations. 
In few cases can negotiations for material take place 
without a certificate of one class or another. 

Speaking generally the workers have been splendid, 
but———One wishes the word had not to be obtruded. 
In face of the nation’s perils, in spite of the privations 
cheerfully endured by our men in the trenches, on 
pay which in peace times would scarcely keep many 
of them in cigarettes, there have been labour disputes 
and strikes of a deplorable and inexcusable kind. 
When will Labour understand ? One of the Parlia- 
mentary Secretaries declared in July that the engi- 
neers’ strike had resulted in ‘‘ several hundreds of 
guns being lost to the enemy.’’ What sane-minded 
man can deny the truth of the declaration of Mr. 
Hodge, the Labour Ministér, in London, that “‘ there 
must be co-operation between Capital and Labour, 
and that if the spirit of mutual trusi were firmly 
established between the two interests Britain could 
build more ships than German super-submarines 
could possibly sink.”” Some day we may be wise. 
Let us hope it will not be too late. 


Price Changes. 


There are perhaps a few points to remark about 
prices. In the Midland districts the average net 
selling rates for all descriptions of steel] material ran, 
during the year, somewhat as follows :—January and 
February, £15 0s. 8d.; March and April, £15 4s. 11d.; 
May and June, £15 6s.; July and August, £15 5s. 9d.; 
September and October, £15 7s. 2d.; the average for 
the whole period ‘being £15 4s. 1ld., compared with 
£13 9s. 16d. for the same period of the preceding year. 
On the North-East Coast No. 3 g.m.b. was raised 
from 87s. 6d. to 95s.; No. 1 from 91s. 6d. to 99s., and 
No. 4 foundry and No. 4 forge to 92s. 6d. for the home 
markets, with export rates higher proportionately. 
The fixed maximum for steel plates is £11 10s., and 
that for angles £11 2s. 6d. On the West Coast a 
slight advance in hematite prices was permitted for 
certain specified makes ; otherwise there were no 
market changes. In South Wales the price of 
Siemens bars practically remained at £10 7s. éd., 
and Welsh bars at £13 15s.; with the usual limits. 
The regulation of prices in the district was a 
very useful move and had a good influence. 
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The maximum prices of Derbyshire iron have not 
changed. 


The Midlands. 


Let us now glance very briefly at some of the 
principal provincial centres. Birmingham tool 
makers were inundated in January with orders for 
cultivating tools of all kinds, whilst the pressure by 
South African mining interests for tools to meet this 
requirements was very heavy. In February it was 
announced that a large firm of manufacturers in 
Birmingham had acquired an engineering and foundry 
works, and had applied to the Government for the 
compulsory purchase of whole blocks of house pro- 
perty on one side of the works, and another lot at the 
rear, to obtain frontages to two streets. This place 
was for munition purposes. Before the first quarter 
had expired huge orders for steel wire for the Colonial 
markets were being refused in Birmingham. In 
April the Birmingham, Walsall and Wolverhampton 
Corporations applied for permission to spend very 
large sums of money on electrical extensions, to meet 
the needs of the new works springing up everywhere, 
and this state of things was the cause of a heavy call for 
constructional steel. At their meeting in July Kynochs 
intimated that big developments were in contempla- 
tion for after-war trade, and in August it became 
known that one firm alone was planning to spend a 
quarter of a million in extensions of works and plant. 
In that month a Northampton pig iron firm turned 
two of its furnaces on to basic, and that course became 
very general. An interesting feature was the addition 
of shipbuilding to Birmingham's many industries. 
That was in September. Existing plants were 
adapted to the production of standardised parts, and 
in that way a complete craft could be turned out, the 
parts being assembled on the coast, and vessels of 
over 500 tons erected. The brass industry suffered 
a good deal from labour shortage. A few weeks ago 
it was mentioned that a Bilston and a Darlaston firm 
had arranged to work a new ironstone field in the 
Edge Hill district, the scheme including a series of 
light railways to cost £145,970, and Guest, Keen and 
Nettlefold were at the same time preparing to quarry 
ironstone on land at Mollington and Farnborough. 
A new aircraft manufacturing company began 
operations in a Midland district, and for the benefit 
of a large new works in the Derby district the Corpora- 
tion there, some months ago, decided to spend 
about £100,000 in electricity extensions. 


North of England. 


On the North-East Coast constant great activity 
characterised the year. In February a prominent 
firm acquired a large area of reclaimed land on the 
banks of the Tees for the erection of what was to be 
one of the largest steel works in the kingdom, and at 
that time the new works of Dorman, Long and Co., 
at Redcar, had reached such an advanced stage 
that one mill was got into operation. _Dorman’s were 
then constructing a ferro-concrete wharf in the river 
for their new works. Besides that a shipbuilding 
firm had plans completed for a dry dock, and at various 
places electric furnaces were being installed. For 
the employees at their Redcar works, Dorman’s 
purchased several hundreds of acres of healthy 
ground for the erection of a garden city. Important 
developments have been undertaken by the Cargo 
Fleet Iron and Steel Company at Middlesbrough. 
Referring, at the annual meeting of shareholders in 
August, to the Redcar Steel Works, the chairman of 
Dorman, Long’s, said the scheme consisted of a 
400-ton mixer, ten large steel’ furnaces, a cogging 
mill, and two large plate mills, and that the cost would 
be somewhere in the neighbourhood of two millions 
sterling. The production of steel would be, he said, 
about 400,000 tons per annum, bringing the total 
capacity of the combined firms up to one million 
tons per annum. In September it was stated that 
Lord Furness had completed the purchase of 85 
acres of reclaimed land on the north of the Tees as 
a site for the erection of a shipyard, dry docks, and 
engineering works, with a river front of 2590ft., and 
in that month plans were being pushed on with for 
constructing an arterial road to link up Middlesbrough 
and Stockton with West Hartlepool. A Stockton 
firm was negotiating in October for the purchase of 
3298 square yards of land for an extension of its 
shipyards. In November came a report that Dorman’s 
were acquiring the Middlesbrough properties of Sir 
B. Samuelson and Co., comprising eight blast-furnaces, 
a large coke oven plant, collieries, ironstone mines, 
and the Newport ironworks, the purchase money, 
it was said, running into seven figures. On the Tyne 
the same spirit of enterprise has been at work, 
revealing itself chiefly in the shipyards, a subject 
which is dealt with under another head. 


Scotland. 


Very great interest was excited on the Clyde in 
July when it was understood that the Admiralty 
had in contemplation the construction of a ship 
canal to unite the Forth and the Clyde. The King 


visited the Clyde in September, and passed through 
some of the great factories there associated with mer- 
cantile marine construction work, including the ship- 
building yards, engineering shops, and the iron and 
steel works. From the yard of the Greenock and Grange- 
mouth Dockyard Company his Majesty launched a 





ship, which took the water beautifully. In November 
M. Rousseau, the naval expert of the J'emps, was 
writing in that Paris paper of his experiences on the 
Tyne. At the Fairfield yard he saw with wonder and 
amazement the extraordinary dimensions of certain 
new British warships, beside which vessels of the 
“Barham ”’ and “ Tiger”? classes would seem very 
modest. While he observed discretion in what he 
wrote, M. Rousseau ventured to say that ‘as to 
actual size one needs only to remark that the slips 
on which those two earlier boats were laid down had 
to be enlarged to realise that the new types are bigger 
than the old. One sees,’’ he added, “‘ constructed 
side by side, cruisers, destroyers, submarines, mine- 
sweepers, passenger steamers, cargo boats, and 
even a ferry-boat.” 


Lancashire. 


With the beginning of the year considerable 
extensions were being pushed on with at the works 
of the Barrow Hematite Iron and Steel Company 
on the North-West Coast, and about that time 
arrangements were being made to amalgamate the 
interests of J. Summers and Sons’ large ironworks 
on the Dee estuary with those of the Ellesmere Port 
Ironworks of Jones and Co. The combine, it wes 
stated, would employ*7000 men, and would probably 
be the largest producer of galvanised corrugated 
sheets in the world. After standing idle for a dozer 
years the Askam Ironworks were restarted in May. 
Manchester’s capacity for turning out work has 
undergone drastic development. Prominent amongst 
the new works which by June had come into existence 
was that of Crossley Brothers, erected on a site between 
Manchester and Stockport. Several machine tool 
makers have found it necessary to extend their premises 
and the new twist drill works at Timperley—Smith 
and Coventry’s—seem the last word in that manu- 
facture, and a Yorkshire firm was, in June, mentioned 
as having secured land at Broadheath for a tool 
factory after the war. Developments on the Trafford 
Park Estate have been under corstant pressure. 
In June, too, a project for erecting in Manchester 
a works for the manufacture of nitrogenous products 
from the nitrogen in the air, was being discussed, 
the works construction having indeed been begun. 
In September the National Committee, in its secord 
annual report, referred to the fact that at Manchester 
Mr. Dempster Smith had standardised the best 
treatment of high-speed steel in a way that made his 
discovery of special value in the manufacture of 
engineers’ machine tools. For many months durirg 
the year the two plate mills at the Barrow Steel 
Works stood idle. Improvements were carried out, 
however, and in November these mills went into 
operation, a notice posted on the spot including 
work in the slabbing, merchant and No. 2 mills 
and the steel foundry. Vickers’ operations at Berrow 
have been enormous, all in the interests of war 
material production. 


Sheffield. 


In the Sheffield district very important industrial 
expansion has been, and still is being, carried out. 
Streets of houses have been pulled down simply 
because every inch of available building space has 
been otherwise absorbed. The erection since the war 
began has involved the expenditure of some millions, 
much of which belongs to the year just closed. 
The output of shells alone has bounded up by fifty 
times, and all the while guns of various calibres, 
aeroplane parts, armoured motors, steel helmets, 
rifle barrel steel, bayonets, and a host of other 
material, have been poured out. Some works have 
been exceedingly busy on marine castings and 
forgings, and the output of certain guns has 
been extraordimarily facilitated by the installa- 
tion of plant for heavy drop forgings. The pro- 
duction of small tools, twist drills and high-speed 
steel has been greatly increased, and everything 
not connected with the war has been discouraged. 
For instance, the making of “ stainless”? steel has 
been stopped for cutlery manufacture, because this 
chrome steel is required for aeroplanes. Neither may 
cutlers use open-hearth or Bessemer steel, nor shell 
discards. There only remains to them crucible steel, 
the available supplies of which are limited and costly, 
so that where cutlers are not engaged on work for 
the Government it seems as if they will have to close 
down before very long. One of the interesting events 
of the year was the introduction of a machine for 
grinding round files with amazing rapidity and 
efficiency, and a strong feature has been the number 
of electric furnaces put down. Including with them 
Siemens and crucible furnaces there must have been 
almost sixty new ones installed. Two firms—Steel, 
Peech and Tozer and Samuel Fox and Co.—which 
amalgamated a year or so ago, acquired the Froding- 
ham Iron and Steel Company, North Lincolnshire, 
in November, and in the following month the three 
firms agreed with the Workington Iron and Steel 
Company upon the formation of a company to absorb 
the four concerns. This combine will include in its 
properties hematite orefields in Cumberland, basic 
ores reserves in Lincolnshire, coal mines, coke oven 
batteries and by-product plant, manganese mines in 
India, a railway, and blast and steel furnaces capable 
of a combined output of about 2,500,000 tons of iron 
and steel a year. It will be part owner of a huge 





new rolling mill now under erection in Sheffield, where, 
by the way, about five other rolling mills have been, 
or are being, erected. There are very large gas and 
electric light extensions projected. Firms in Lincoln, 
Grantham, and Gainsborough, with which Sheffield 
is more or less in touch, have important develop- 
ments in hand, including the construction of steel- 
making departments. At present Sheffield is their 
chief steel market. Large numbers of steam tractors 
have been turned out there, as well as aeroplane 
parts and “ tanks.” 


South Wales. 


South Wales and the Bristol districts have well 
borne their share of the burden of the year. From 
the beginning of it the South Wales tin-plate trade has 
suffered severely from labour shortage, and activities 
were confined to the execution of Government orders. 
Experiments in the use of shell discards for tin-plate 
making proved successful, though the narrow widths 
were rather an obstacle in rolled plates. In the early 
part of the year buying of tin-plates was held within 
narrow limits, for certificates had to be obtained 
before a transaction could be put through, but a 
little later details of a scheme were drafted ensuring 
to makers about 50 per cent. of their previous supply. 
An increasing labour difficulty resulted in a conference 
with the authorities regarding dilution, and at about 
that time manufacturers were complaining of the few 
export licences that could be obtained. In February 
alone tin-plate shipments fell by over 16,000 tons, 
making the drop up to that period, compared with the 
corresponding period of the previous year, about 
22,000 tons. The steel trade, however, was well 
maintaining its maximum output, though the pro- 
duction was not all that was required, and new 
furnaces were put down. At the end of the first 
quarter there were signs of a revival, though things 
remained much the same for most of the year. The 
steel makers meantime were refusing orders, their 
hands being so full. At the end of the second quarter 
tin-plate stocks stood at the lowest point touched 
during the six months, but as record prices were 
being obtained the position was not wholly unsatis- 
factory for makers. In November a profit-pooling 
scheme amongst Swansea coa! exporters was agreed 
upon, applying to the trade with France, which 
consists of some millions of tons a year, but Cardiff, a 
month later, rejected such a proposal. The pool—a 
similar one obtains for the Italian business—is 
arranged according to the pre-war percentages of 
exports. In November, too, it was announced in 
Cardiff, where efforts had been made to attract new 
works to the district, that an entirely new industry is 
shorily to be commenced there. All the spelter 
works have gone in for more or less important exten- 
sions, the Swansea Vale’s operations being on a large 
scale. Bristol was disappointed about the explosive 
factory erection being stopped when America entered 
the war, but details came shortly afterwards of 
spelter works to be erected at Avonmouth for smelting 
zinc, lead and silver ore, to be imported chiefly from 
Australia and Burmah. The plans included works 
giving employment to about 3000 persons, for whose 
accommodation several hundred houses were to be 
erected on ‘“‘ garden city ’’ lines, and accompanying 
the scheme was one for the enlargement of the Royal 
Albert Dock at Bristol. At the close of the year it 
was announced that the wages of South Wales 
steelworkers had been raised to 91 per cent. above 
the standard. 


Aircraft Const-uction. 


In no department of the engineering industry, 
probably, have greater strides been made than in the 
construction of aircraft. Bristol was one of the first 
places in the country to commence operations in that 
direction. The Bristol machine has given a good 
account of itself, and constructional developments in 
its birthplace have been very important, as they have 
been at a score or more other places, including spets 
on the exact opposite side of the island. By June 
mechanics in the R.F.C., te the number of about 500 
a week, were attending special classes arranged by 
the Ministry of Munitions, in 19 centres, for in- 
struction in skilled processes of aircraft production. 
The Air Board, for which the work was chiefly under- 
taken, stated that “if it had not been for this effort 
the supply of aeroplanes and aero engines would have 
been very seriously retarded, if not altogether held 
up.” In the very next month Lord Derby assured 
the House of Lords that the increase in the output of 
aeroplanes was stupendous. It was going on week by 
week and month by month to such an extent as to tax 
to the uttermost our training of pilots. Everything 
in the way of aeroplanes that money could buy was 
being bought. ; 

This sfatement by the War Minister was endorsed 
the following day by Dr. Addison, who declared that 
no fewer than a thousand factories were engaged on 
some process or other connected with the construction 
and equipment of the flying machine. Output was 
increasing by leaps and bounds—by more than 200 
per cent. it had risen in one year. ‘ Even this rate,” 
he added, ‘“‘is being accelerated. The output in 
December will be twice that of April, and the Decem- 
ber total will be far surpassed in succeeding months.”’ 
The Minister further explained that the number of 
aero engines turned out monthly had more than 
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doubled for the half year, and that that total would be 
doubled again before the end of the year, in spite of 
the fact that a single cylinder of the rotary engine 
involves 48 different operations in its manufacture. 
“Speed, climbing power and armament have con- 
tinually increased and improved since the outbreak 
of war, and an engine that can develop up to 350 
horse-power, for example, and a single-seater scout 
able to travel at 150 miles per hour, are built on very 
different lines from their prototypes of August, 1914.” 
The whole of the alloyed steel that England can 
produce could easily be absorbed in the making of 
aeroplane parts—a fact which Sheftield steel makers 
need to bearin mind. Replying to certain uninformed 
criticism, Mr. F. W. Lanchester declared that the 
superiority of the British machines was due to no 
small extent to the works of the National Physical 
Laboratory and the Royal Aircraft Factory. 

Referring, in October, to the work which his 
successor, Col. Bagnall-Wild, had accomplished, as 
head of the Aeroplane Inspection Department, Mr. L. 
A. LeGros, the retiring President of the Institution of 
Automobile Engineers, said that in four years his 
gallant friend had organised a body of 5000 inspectors, 
recruited from every class and rank of trade. He had 
come across men in that department whose ordinary 
business was putting dots on dominoes, and others 
who were engaged in putting nicks in penknives. It 
was strange to find that the organ builder was the 
best man for the erection of aeroplanes. He was head 
and shoulders above all others, and next to him 
ranked the patternmaker, whilst the chairmaker 
easily surpassed all others in the making of propellers. 

One interesting event should be recorded. To 
enable the erection of the huge Feltham Aerodrome 
of the Whitehead Aircraft Company, at Hanworth 
Park, the course of a river had to be diverted to 
underground passages for about a quarter of a mile, 
so that its banks might be levelled and its bed filled up 
to give an enormous flat surface for flying men. The 
resident engineer constructed a conduit to receive 
27,000,000 gallons daily, and by means of a reinforced 
concrete inverted syphon, pumped the water back to 
its original level. 

When Lord Cowdray wrote to the Prime Minister 
on November 16th, resigning his chairmanship of the 
Air Board, his lordship concluded his letter in these 
terms : “As for the material results of the year, the 
devoted work of my colleagues and staff of the Air 
Board, together with the loyal co-operation of the 
departments concerned, have enabled the effective 
air forces of the Army to be increased three-fold.” 


The Shipyards. 


Undoubtedly, the place of first importance in 
the shipyards has been given to mercantile tonnage, 
and in the first days of the new year strenuous and 
most successful efforts were mede to speed up output 
by the laying down of all the machinery possible, 
the pooling of labour, and the standardising of hulls 
and machinery. Everywhere orders were placed. 
New slips sprang up in all directiors in shipbuilding 
districts, as well as n many new centres, and scarcely 
had the year begun when it was estimated that within 
six months an additional 500,000 tons of “ standard ”’ 
ships, speedy and capacious. would be put into the 
water. Particular attention has allalong been paid to 
trawler renewals and to the construction of lighter 
warships. Very early in the year a new programme 
for the construction of shipbuilding material was 
in hand, with the view of expediting the delivery of 
plates and sections to the yards. 

It was mentioned in the Commons at the end of 
- March that over fifty standard vessels were then 
under construction, end double that number had been 
arranged for, whilst the Shippimg Controller 
announced that the estimated output for that month 
had been exceeded, being at the rate of over a million 
tons per annum. The three types of ships contracted 
for, he added, were of approximately 5000, 3000, and 
2000 tons gross. But the million tons, it was apparent, 
could, with a full labour supply, easily be exceeded, 
for the capacity of the yards, even at that time, was 
fully 2,000,000 tons of merchant shipping a year, 
in addition to naval work. By May the Standardised 
Shipbuilding Company's yards at Chepstow, on the 
Severn, were making splendid progress, the promoters 
including some of the largest shipowners in the 
country. 

One of the developments of shipbuilding directly 
due to the war is the ferro-concrete vessel, and in 
spite of critics, the construction of this type of ship 
has been taken very seriously. In August a London 
firm completed plans for building a vessel 92ft. 4in. 
long by 19ft. beam and 10ft. deep, with a raised 
quarter deck and forecestle, a lerge hold and hatchway, 
and a motor engine aft fitted with an invisible exhaust. 
A yard in Norway completes 1000-ton concréte ships 
in six weeks. By September three or four important 
English firms turned their attention to ferro-concrete 
boat construction, and asite offered by the Dundee 
Harbour Board was accepted for the undertaking— 
the Ferro-Concrete Ship Construction Company— 
and another plan was at that time under consideration 
for Leith. In October a new shipyard was projected 
at Cardiff, and at Newport an influential syndicate of 
London and Monmouthshire shipping men was making 
overtures for a wharf on the Usk and for a “ standard ”’ 
shipyerd. In that month the new shipyard at 





Sunderland was reported to be making satisfactory | 


progress, berths being provided for four or five 
vessels of 300ft. long and one of 600ft. 

In August it was announced in Parliament that the 
first standard vessel, of about 8000 tons, would be 
put into service that month. There wes a great desl 
of interest taken in September in a report that the 
Admirelty had decided upon the construction of 
a large naval dry dock near Chepstow, on a site 
of 250 acres, with very extensive engineering 
works. The Government expects to get very 
good results from unskilled and women’s labour 
in the new national shipyards for mercantile 
tonnage, which are being constructed in the 
Bristol Channel. It is intended that plates and 
perts shall be punched inland, riveted where 
possible in the largest sections that the railways 
can convey, and then assembled on the stocks by 
slightly trained hands using automatic tools. The 
difficulty of mixing the old style and the new style 
labour rather impedes such a change of system in the 
private yerds of the country. Belfast put the firs: 
‘‘standardised’’ boat into the water, and has since 
built several of that type. Great developments are 
proceeding in the yards there, and the Harbour Board 
has a gigantic scheme in hand, running into some- 
thing like five millions sterling, 


Coal Mining. 


The coal mining interests are insepereble from those 
of the iron, steel, and engireerirg industries. On 
February 14th, the Board of Trade issued a notice 
to the effect that it would teke possession of all the 
coal mines in the United Kingdom for the period 
of the war, setting up a new department of coatrol, 
Mr. Guy Calthrop, generel menager of the North 
Western Railwey, accepting the position of Coal Con- 
troller, with Sir Richerd Redmeyne, H.M. Chicf 
Inspector of Mines, ard an Advisory Committee, 
representative of owners and miners, to assist him. 
All matters arising out of coal mining—productior, 
distribution, wages, end the price of co2al—have since 
beer. concentrated in the new Mines Central Depzart- 
ment, the Government Committee set up for the 
State Control of the Welsh field being dissolved. 
Expleining the position in March, Mr. G. H. Roberts, 
Parliamentary Secretary to the Board of Trade, seid 
it was not proposed generally to interfere in the actual 
menegement of the urdertakings by their owners, 
who would be responsible to the Government for the 
safe and efficient working of the properties. It 
wes also not proposed to interfere with the machinery 
already set up in the various districts for dealing with 
disputes. One of the first steps the Controller took 
wes to endeavour to relieve the pressure on the rail- 
ways of the country by arranging for the transport 
of more of the coel traftic by canal, in which matter 
Mr. Calthrop worked in conjunction with the Canal 
Commission. 

In July came the first announcement of a scheme 
whereby the Controller expected to seve no less than 
700 million ton-miles arnually in the transport of 
coal by public railway. Great Britain was divided 
into twenty erees, and the scheme, which came into 
operation in September, related solely to that portion 
of the coal which was being transported from area 
to area for inland consumption. It was based upon 
four main issues—(1) That consumption of coal should 
take place as near the producing point as possible ; 
(2) that in view of the superior facilities afforded by the 
main trunk lines, the movement of traffic should follow 
those routes wherever possible ; (3) that the move- 
ment of coal should be, as far as possible, in well- 
defined directions, viz., north to south, north to 
south-east, north to south-west, east to west; (4) 
that an area producing less coal than sufficed for its 
own. needs should not send any portion of its output 
to other areas. On the other hand, it was laid down 
that an area producing more than it consumed should 
receive no supplies from any other area, except in 
cases where a need was shown for the provision of 
fuel of a special type for certain purposes, such as 
furnaces, gas producers, &c. In those eases certifi- 
cates were to be issued. 

This plan caused a dislocation of contracts for a 
time, especially in the matter of house coals, for which 
substitute supplies hed to be arranged so as to 
fit in with the area scheme, but matters soon settled 
down, though there were those who doubted whether 
the great saving anticipated by the Controller would 
be realised. At the end of October particulars 
of the proposed mining labour mobility bureau were 
issued to districts by the Miners’ Federation Execu- 
tive. This was another of the Controller’s plans, 
the main object being to find employment for miners 
who had been experiencing short time in certain 
districts, and to improve the output in other districts. 
The miners’ demand for an increase of wages by 
25 per cent. (referred to under “‘ Labour end Wages °’) 
led to 2s. 6d. per ton being officially added to the price 
of coal, and to meet the administrative costs of the 
Coal Controller’s department colliery owners agreed 
in the main, though to the end there were very strong 
opponents, to the placing of a further 15 per cent. 
tax gupon profits made in excess of the pre-war 
standard, making their special war taxation 95 per 
cent., against ordinary traders’ 80 -per cent. Very 
considerable discussion took place in . Parliament 
during the passage of the Coal Mines Control Agree- 





ment (Confirmative) Bill, and although opponents 
succeeded in securing certain amendments, the 
measure ultimately passed into lew. 

A valuable discovery of coal was made at the end 
of September at the new colliery at Keresley, North- 
East Warwickshire, where sinking had been going on 
for some time. Four seams of the aggregate thickness 
of just over 23ft. were laid bare at a depth of 711 yards. 
The colliery will be the largest in the county, giving 
employment ultimately to 4000 men. The effect 
of the demand made upon colliery districts by the 
military was noticeable in a statement made in the 
Commons late in October. It was to the effect that 
during the first nine months of the past year the coal 
output, 187,750,000 tons, was 5,000,000 tons less 
than in the corresponding period of the preceding 
year. 








SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. IV.* 
IVEL AGRICULTURAL MOTORS. 


THE Ivel-Hart agricultural tractor, which is made 
by Ivel Agricultural Motors, Limited, of Biggles- 
wade, is propelled by an engine which is designed to 
work with cheap paraffin, petroleum, lamp oil, or 
other low grade fuels, after starting on petrol. Two 
views of it are given in Figs. 22 and 23 on page 10. 
The totel weight is 59 cwt., and it is claimed for it 
(a) thet it does more work than six horses ; (6) that it 
weighs much less and packs the ground less than its 
equivalent in horses ; (c) that it can do all the work on 
e ferm that horses can do, es well as work they cannot 
do ; and (d) that in working it shows a big seving over 
what it now costs to feed the horses alone. Moreover, 
the machine, when hauling a self-lifting plough, only 
requires one man to work both motor and plough. 

The Ivel-Hart tractor possesses e good many 
features which differentiate it from other trectors, 
one of the chief of which is the fect that it only hes 
one driving wheel, and hence differential geering ‘s 
not required. The engine is of the two-cylinder, iwo- 
cycle, horizontal type, the two cylinders being cast 
in one piece. There are no moving valves, cams, 
cam gears, push rods, or springs on the engine, the 
admission and exhaus: being arranged for by means 
of ports in the cylinder walls, which are uncovered 
and covered by the motions of the pistons. The 
motor is attached by a three point suspension. The 
cylinders are 5}in. in bore and have a 7in. stroke, and 
the normal speed is 600 revolutions per minute, with 
a working variation from 500 to 750 revolutions per 
minute. At the normal speed the brake horse-power 
is 22, and the draw-bar horse-power 15. Two types 
of ignition are provided—magneto and auxiliary 
battery. Governing is by means of throttle control, 
effected by a governor of the centrifugal type housed 
in the fly-wheel. There is no carburetter in the 
ordinary sense of the term, the fuel being positively 
injected into the cylinder. Cooling is effected on the 
thermo-syphon system. 

The tractor is arranged for two forward and two 
reverse speeds, which are brought about by a total of 
seven gear wheels and pinions, al] of which are of the 
spur type, and five of which run in an oil bath. The 
arrangement of part of the gearing may be seen in 
Fig. 19, in which the gear case cover is shown removed. 
With the exception of the engine and rear axle bear- 
ings all the bearings throughout the tractor are of the 
heavy duty ball type, and lubrication is brought 
about by a force feed lubricator. The clutch is of the 
floating plate type. The range of speed in travelling 
is, with the low gear from 1} to 2} miles per hour, and 
with the high gear from 2} to 3} miles per hour. 

Quite a feature of the machine is its single driving 
wheel, which, though actually a single wheel, is, in 
fact, made up of two wheels spaced some distance 
apart, and having their peripheries rigidly connected 
together by means of a series o fwhat the makers term 
their “ hold fast lugs with a bull dog grip,’ which are 
formed of specially shaped angle irons bent in V 
fashion. The whole wheel is hence askeleton, which 
measures 5ft. 4in. in diameter and 26in. across the face. 
The front wheels are 33in. in diameter and 6in. across 
the face. On the road, or on the level generally, the 
steering is performed in exactly the same manner as 
with a motor car by means of a hand wheel, but, when 
ploughing, one of the front wheels follows the pre- 
ceding furrow, so that the machine is self-steering. 
The driver’s seat is arranged low down on the right- 
hand side, and immediately in the rear of one of the 
front wheels, so that the driver in actual working may 
be right over a furrow or beside a corn row. The 
various manipulating handles, as well as the steering 
wheels, are all readily reached from the seat. The 
overall length of the tractor is 12ft. 8in. The weight 
of the tractor, as stated above, is 59 cwt. 

The draw-bar is rectangular in form, and the pull is 
from the axle. It slides up and down so as to allow 
for hitches, high or low, at top, bottom or sides, to suit 
the machine being used, and it can be taken up out of 
the way when ploughing corn stubble, the machine then 
having a 30in clearance. The same machines as are 
used for horse haulege—cultivators, ploughs, listers, 
discs, drags, harrows, harvesters, and corn: binders— 
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may be hauled by this tractor, no further equipment, | 2} hours, the time depending, of course, on the nature pulping, and other barn machinery, as well as saw 
so we understand, being required. Under average | of the soil and on the length of the field. As regards | benches, stone breakers, &c.; (6) hauling ploughs, 
conditions the machine is said to be capable of pulling | fuel eonsumption, the-makers inform us that to cultivators, self-binders and reapers, farm wagons in 
a three-furrow plough with a depth of from 6in. to 8in. | plough an acre takes from 4 to 5 gallons of paraftin, | harvest time, manure wagons, &c.; (c) road work, 
such as delivering corn or produce to market or 
station. It is a steam tractor constructed very inuch 
on the lines of an ordinary road locomotive but to a, 
'smaller scale, though it has features not shared by 
| its prototypes, one of these being the position of thu 
| water tank, and another the position of the fire-door. 
| It is provided with gearing to give three rates of 
| speed, varying from two to six m‘les per hour. ‘I'he 
| lowest speed is for ploughing in strong land ; the 
intermediate speed for light or medium land, 2s well 
as for pulling self-binders and other agricultural 
implements, and the quick speed for travelling on the 
road. As will be seen from the engraving, Fig. 20, 
there being no overhang except the belt pulley, and 
two intermediate shafts are provided between the 
| crank shaft and the main axle. The spur whee! on 
| the second shaft is always in gear with the pinion on 
| the crank shaft, the reduction being ebout 2} to 1. 
| The feed pump is driven from this second shaft, and 
consequently is slow running, and it can be worked 
| when the engine is stationary, since the change speed 
gear is all between the second and third shafts. All! 
the speeds are worked from one clutch lever, and it is 
impossible for more than one set of wheels to be in 
gear at the same time. It may be mentioned that 
| the change speed gear wheels all slide upon a square, 
no feathers or keys being employed. Thé trans- 
| mission from the third shaft to the main axle is by 
| spur gearing, and a lever is provided so that the 
| differential compensating gear can be locked from 
| the footplate when the engine is travelling, a useful 
feature for engines working over soft ground as when 

| ploughing in ordinary land. 
The boiler is of the locomotive type, and is designed 
: oh : for a working pressure of 200 Ib. on the square inch. 
while under heavy conditions, and in very tough ground | the exact quantity depending, naturally, upon the In the standard pettern the fire-box is constructed 




















Fig. 19-TRANSMISSION GEAR OF IVEL TRACTOR 


it will haul a two-furrow plough with a cut from 6in. | conditions prevailing. for burning coz or coke, but 2 larger fire-box, suitable 
to 10in. deep. For use in driving threshing and la 2a for burning wood, may be fitted if desired. The fire- 
other machinery, a pulley 16in. diameter with 2. Tin. MANN'S PATENT STEAM CART AND WAGON CO. door is at the side end the bunker, the capacity 
face is provided. ‘This pulley runs at the same speed A tractor which has been specially designed for of which is 6} cubic feet, is in front of the driver. The 
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Fig. 20—MANN’S STEAM TRACTOR 


as the engine, namely, from 500 to 750 revolutions | farm and estate work is that which is made by Mann’s | engine is of the horizontal type, with cylinders 4in. 
per minute. i Patent Steam Cart and Wagon Company, Limited, of | and 63in. in diameter by 7in. stroke. The governor 

With: this machine,-we understand, the average | Leeds. It is illustrated in Fig. 21, page 10, and in | is set to run the engine at 300 revolutions per minute, 
time taken to plough an acre with a three-furrow | the drawing Fig. 20, and is intended for all-round work, | this speed with the 2ft. 3in. diameter fly-wheel pulley 
plough to a depth of from 6in. to 7in, is from 1} to ' such as :—(a) Driving, threshing, grinding, chopping, | being correct for driving ordinary threshing machines. 
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The makers claim that the power developed is sufti- | 


cient to drive easily a full sized 4ft. 6in. threshing 
machine with straw elevator attached. 
is effected by the makers’ patented single excentric | 
reversing gear. A hand wheel operated band brake | 
and a winding drum are provided. When the latter | 
is in use the driving pins which connect the right-hand | 


Reversing | 


ITALIAN NAVAL AIRCRAFT. 





OwinG to the peculiar conditions which prevail in 


the Adriatic, aerial operations constitute a most | 
The | 


important branch of Italian naval activity. 


| Adriatic ports were frequently subjected to bom- 
| bardment by the enemy’s light warships and aero- 
| planes, but the defence has since become so effective 
that this form of aggression has now practically 
ceased. Besides patrol] work the Italien eirships 
ere regularly employed in an offensive capacity, and 


absence of suitable harbours on the west coast renders | both the naval and military communiqués from Rome 











main road wheel to the brake bars are, of course, 
removed. Adjustable laminated main axle springs are | 
also provided for bringing the engine under the | 
Motor Cars Act, and to reduce shocks when travelling 
on the road. In addition: to the feed pump an | 
injector is provided. There is also a water lifter. 

The hind or driving wheels are 4ft. 3in. in diameter 
and lft. 8in. wide. They are of the plate type with 
cast steel boxes. The left-hand wheel is driven by a 
square on the main axle. The front wheels are 
2ft. llin. in diameter, and they do not track with the 
rear wi:cels, so that the weight is distributed over as 
much ground as possible. The front end is mounted 
on two volute springs which are adjustable. The 
steerage chains are attached to the ends of the axle 
so as to give a good leverage, and to enable the engine 
to be turned in a short radius with a minimum of 
exertion on the steerage hand wheel. The water tank, 
which has a capacity of 200 gallons, is arranged at the 
rear and over the top of the road wheels. The top 
is strengthened and detachable sideboards are pro- 
vided, so that when the engine is used for road work 
a platform is formed on which a weight of from a ton 
to a ton and a half may be carried. This gives en 
additional adhesive weight which, on oceesion, may 
prove of great service on slippery rocds. The weight 
of the tractor by itself is about 4} tons, everything 
possible having been done to keep it low, so as to | 
prevent packing of agricultural land, so that the 
extra ton or so may come in very handily. The 
total overall lengih of the tractor is 13ft. 5in,, and 
the wheel base is 8ft. Ijin. The extreme width is 
5ft. 10in., which is extremely narrow when the width 
of the driving wheels is considered, and will un- 
doubtedly reduce the width of the strips of land which 
have to be ploughed out by horses. 

As regards the capabilities of this tractor we under- 
stand that, with the slow gear, it will easily pull a 
four-furrow plough in strong clay land. A fair 
average day’s ploughing is said to be 5 acres. For | 
this work we understand that some 7} ewt. of coal 
will be required, which is at the rate of 14 ewt. per 
The cost of oil and sundries is put at Is. 6d. 





ITALIAN NAVAL AIRSHIPS 


it impossible to maintain an effective petrol by means 
of surface craft alone. Between Verice end Brindisi 
there is no safe refuge even for light cruisers or 
destroyers, yet the long stretch of coastline, with 
its many unfortified centres of population, cennot be 





have repeatedly referred to their bombing  reids. 

Italy is, we believe, the only belligerent which hes 
ventured to use airships for attacking objectives 
adjacent to the battle front on lend. Not once 
but many times have they cruised over the Austrian 

















A TYPICAL HANGAR 


left undefended, especially as the Austrians—following 
the German example—show a strong predilection for 
making “tip and run” raids against open towns. 


|The Italians have therefore evolved a system of 


defence which, if novel in many respects, has certainly 
proved very efficacious. Armoured trains, carryirg 

















CAPRONI AEROPLANE 


acre. 
per day. On ordinary roads it can deal with loads 
of 6 tons. As usually supplied the machine is fur- | 


nished with a winding drum and wire rope which may | 
be employed in hauling timber out of woods, stubbing 
fences, &e. 


heavy naval ordnance and anti-aircraft guns, are 


| held in readiness to proceed at high speed to any 


threatened point, while the aerial patrol gives prompt 
warning of a hostile approach, whether by sea or air. 


| For several months after Italy entered the war her 


positions immediately behind the Isonzo front, 
bombing points of strategic importence, such as 
railway junctions, ammunition depéts, end billets, 
and during the recent retreat they greatly hampered 
the hostile advance by similar operations. They 
have also been used freely against Trieste, Pola, 
Fiume, and other naval bases of the enemy. The 
first of these attacks was made in May, 1915, against 
Sebenico, where the Italian navel airship M 2 dropped 
bombs on a destroyer flotilla at anchor. In the same 
month Pola wes raided by another airship, which 
succeeded in hitting the railway station, the oil-fuel 
tenks in the ddckyard, and the battleship Erzherzog 
Franz Ferdinend, which was lying in the basin. In 
the following month the naval airship Citte di Ferrara 
successfully bombed the torpedo factories et Fiume, 
but was destroyed on the return trip by an Austrian 
aeroplene. On July 4th, 1915, the greet shipbuilding 
yards of the Stabilimento Tecnico at Trieste were 
bombarded by a squadron of airships, and suffered 
serious damege. Three days later the same objective 
was revisited, on which occasion incendiary bombs 
started a conflagration that wes visible twenty-five 
miles out at sea. In August, 1915, the naval airship 
Citta di Jesi was brought down by shrapnel fire 
after making a successful raid on Pola. On the whole, 
however, the Italian dirigibles heve enjoyed an 
amazing degcee of immunity, considering how often 
they have ventured over heavily fortified zones in 
hostile territory. , 

Our illustrations depict typical units of the Italian 
airship service, together with the accommodation 
provided for them. As will be noted, they closely 
resemble the smaller class of airships used by the 
British Navy. They can be built quickly and cheaply 
and need only a small crew, while their radius of 
action is very wide and a heavy cargo of bombs 
can becarried. The Austrians have acquired a whole- 
some respect for these aerial auxiliaries, which 
perhaps are formidable more by reason of the skill 
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and intrepidity with which they are handled than from 
their intrinsic qualities of offence. Special interest 
attaches to the view of a Caproni bombing plane, 
which represents the latest Italian development 
of the heavier-than-air machine. So far as weight- 
carrying capacity goes, these machines are probably 
superior to the much-advertised German ‘‘ Gothas.”’ 
A few months ago squadrons of Capronis carried out 
a series of attacks on the Austrian battle-fleet at 
Pola, both by day and night. It is believed in Italy 
that 2 systematic offensive against this base will 
ultimately heve the effect of compelling the hostile 
fleet to leave its refuge end seek @ decision in open 
sea. The eccommodation at Pola is somewhat 
limited, and when the whole fleet is in port the ships 
have to lie close together, thus offering an inviting 
mark for eir bombs. If the Italians are able to main- 
tain the aerial offensive which was inaugurated in 
the past year, it is by no means improbable 
that they will force the Austrian fleet to try its luck 
in the open,’ which is precisely what the Italian 
naval command desires. 








SHOP STEWARDS. 
(By @ Correspondent.) 

THERE is more in the shop stewards’ movement 
than appears on the surface, and it is to be hoped that 
the workmen and employers concerned will give some 
thought to the deeper issues involved. If the recom- 
mendations made on this matter by the recent con- 
ference of the Engineering Employers’ Federation 
and certain trade unions are to be properly appre- 
ciated and successfully carried out there must be 
adequate recognition on both sides of the real, vital 
points in the general problem of industrial negotia- 
tion and collective bargaining. The future will 
depend largely upon the methods now adopted. It 
is clear that if employers and workmen do not com- 
pose their differences, through voluntary channels, 
they will find themselves subjected to more and more 
distasteful Government control and compulsion. 
It is equally clear that without harmonious co-opera- 
tion between labour and capital we cannot secure 
ample trade or good industrial conditions. It should 
not be impossible, or even very difficult, to 
work the recognition of shop stewards on the main 
lines of what is known as the Whitley scheme of 
works committees and councils, and by these means 
vastly improved industrial conditions may be secured 
if we have tolerance on both sides. That is the great 
need—tolerance ; and tolerance can only come through 
mutual understanding. For this reason the lessons 
of the recent Coventry strike should be pondered. 

The Coventry strike, which brought this shop 
steward question to a head, was in its essence a move- 
ment against political labour leadership, against the 
dallying ineptitude of State officialdom, against the 
so-called national treatment of local questions— 
it was an outward and visible sign of an inward and 
spiritual revolt against Socialism. This movement 
is much more of an effort to get back to first prin- 
ciples, to local autonomy, to direct negotiations 
between employers and workmen, to the settlement 
on the spot and by practical men of purely local ques- 
tions, than an attempt, as is so often alleged, to 
establish the principles of Syndicalism. The whole 
subject merits careful consideration. The recogni- 
tion of shop stewards may mark the beginning of a 
new era in Trade Unionism. Here we have had 
a most deplorable strike over what seems, on the face 
of it, a small matter, but one which, if analysed, will 
be seen to go right down to the roots of labour organi- 
sation and collective agreements. A certain award 
was given by an arbitrator appointed by the Ministry 
of Labour on a certain wage question at a certain 
works. A dispute arose over interpretation. The 
employers offered to discuss the matter with a depu- 
tation of the men. The men stipulated that there 
should be not merely discussion, but settlement, 
and that the shop stewards should be their nego- 
tiators. In other words, the executive leaders of 
the unions were to be ignored. The employers 
pointed out that the question of the recognition and 
status of shop stewards had not been settled, but 
was under consideration in the regular way between 
the unions and the Engineering Employers’ Federa- 
tion. Pending a settlement, and in view of exist- 
ing agreements, the stewards were not empowered 
to negotiate, nor were the employers justified in deal- 
ing with an irregular bedy behind the backs of the 
trade union executives. The men insisted. The 
employers resisted. A strike followed. The men 
would not wait even until the question could be dealt 
with by a conference which had been already arranged 
for December 14th. 

It is worth special remark here that in the past, 
when employers were invariably in favour of settling 
loce.l disputes locally, and with their own workmen, 
the trade unionists demanded nothing less than 
national settlements. There was much agitation 
and there were many strikes on this very question. 
The unions eventually won their point, not so much 
by ergument as by force. Now that the em- 
ployers, reluctantly forced into the policy of 


national treatment of local questions, desire to settle 
down and make the best of the new, conditions, and 





observe the rules of this trade union-created proce- 
dure, the men have switched back to the principle of 
local autonomy. Nationa] officials are ignored. 
Agreements are broken. For what reason ? 

We shall not thoroughly understand this trouble 
unless we take a glance backward. During the last 
twenty or thirty years of the last century there was 
a steady movement towards reconciliation between 
labour and capital. Voluntary conciliation boards 
were set up in several of the big industries. Labour 
won the right of collective bargaining. Employers 
became more tolerant and eventually friendly. Labour 
leaders were practical men. They were trusted by 
the rank and file. Agreements were nearly always 
faithfully observed. Strikes very largely decreased, 
in spite of the development of industry on the com- 
pany, the combine, or what may be termed impersonal 
lines. Labour conditions were generally improved, 
and wages moved up substantially in advance of living 
costs. Such was the progress, be it observed, before 
the Labour Party was organised. When labour 
leaders were workmen's delegates, and nothing more, 
we had trade union discipline, and a marked growth 
of industrial peace. But since the politicalisation 
of the trade unions the movement has been very 
much in the opposite direction. The old type of 
labour leader was in the closest possible touch with 
the branches, the members, and the workshop con- 
ditions. He had the confidence of the men, and he 
could meet the employers on every technical point 
and detail. But since labour leaders have gon» 
in for politics, spent much time in publie work, they 
have naturally drifted further away from the rank 
and file, they have become virtually strangers to the 
men, they can seldom visit the branches, and they 
are imperfectly acquainted with the ever-changing 
processes and conditions in the workshops. Just 
when the conditions of industry have become more 
complicated, the labour leader has become less fitted 
to meet the managers and experts of our works in 
the conference room. On technical points bargains 
are frequently made which work out badly in actual 
practice; the men chafe under the agreements ; 
they lose confidence in the leaders ; and the results 
are obvious in the indiscipline and the growing num- 
ber of unauthorised strikes. In the absence of the 
responsible leaders the management of the branches 
is largely usurped by hair-brained young men scarcely 
out of their apprenticeships. 

The “ politicalisation’’ of trade unions has had several 
bad effects. -When the trade unions were induced to 
ally themselves with the Labour Party they were pro- 
mised very great benefits which have failed to mate- 
rialise, and there is a natural disappointment, not 
to say disillusionment. Large numbers of trade 
unionists were never in favour of the alliance, and 
now that the results are seen to be derisory the poli- 
tical leaders are held at a discount. Besides, among 
trade unionists, as among other classes, there are 
men of various political faiths as of religious creeds, 
and no matter how the leader declares himself poli- 
tically he is bound to offend some of the members. 
Moreover, in the political labour leader of to-day the 
employers see, not merely an honest agent of their 
workmen, as they did in the old style of leader, but 
a political enemy who, whilst seeking better indus- 
trial conditions for the workpeople, is all the time 
advancing measures and movements designed to 
tax capitel, to hit enterprise, and harass industry, 
so making it more difficult to concede generous terms. 
As a direct result of the politicalisation of trade 
unionism we have got trade union indiscipline and 
industrial strife which,in turn, has led to State 
interference in labour disputes. And the State 
interference provokes still more distrust and discon- 
tent. The way to industrial peace is through direct 
dealing and good will between labour and capital. 
State intervention, or arbitration, destroys directness 
and harmony. This demand for the recognition of 
shop stewards is not very well expressed or judi- 
ciously advanced, but it is an honest attempt to get 
back to direct, plain, and understandable dealing 
with labour questions as and where they arise, by the 
men immediately affected. Ags such it holds poten- 
tialities for good. 

Briefly, the recommendations of the joint con- 
ference of the Engineering Employers’ Federation 
and twelve of the trade unions are that, with a view 
to amplifying the provisions for avoiding disputes, 
shop stewards should be recognised as representa- 
tives of the men ; the stewards should be subject to 
the control of the unions ; facilities should be afforded 
the stewards to deal with questions raised in the 
shops ; that agreements made should not be incon- 
sistent with those made between the local associa- 
tions and trade unions; that questions should be 
taken up in the first instance with the foreman ; 
secondly, failing agreement, with the management ; 
thirdly, by a meeting arranged between the manage- 
ment and the stewards, with the assistance of the 
district representatives of the respective unions and 
associations ; and, finally, if there is still failure to 
settle locally, the question shall be dealt with under 
the existing provisions for avoiding disputes. It 
is regrettable to observe that such an important union 
as the Amalgamated Society of Engineers was not 
represented at the final meeting at which it was 
agreed to recommend these proposals. It is to be 
hoped that all the unions involved will come into the 
scheme and so make it comprehensive. 





OBITUARY. 





SIR WILLIAM H. LINDLEY. 


Tae death is announced of Sir William Heerlein 
Lindley as having occurred suddenly on Sunday last. 
at his home in Putney. 

Sir William was the son of the late Mr. Walter 
Lindley, himself a civil engineer of high standing and 
great repute on the Continent—especially in Germany, 
in which country he was responsible for the carrying 
out of many important gas, water, port and sewerage 
works. William Lindley wes born on January 30th, 
1853. He received his early education at two private 
schools in Blackheath, and subsequently from private 
tutors. When only sixteen he matriculated at 
London University. _He—es wes the custom in those 
days—started his life’s career at a very early age, 
and when he was but seventeen he wes representing 
his father as resident engineer at Budapest during 
the construction of the waterworks at that city. 
This position he held for three years, and, as showing 
the proficiency to which he must even by then have 
atteined, he was appointed, in 1873, engineer-in-chief 
to the city of Frankfurt-on-Main. There he remained 
for twenty-two years, during which time he designed 
and carried out works in connection with water supply, 
sewerage, the harbour, the regulation of the river 
Main, electricity supply, street and road construction, 
town planning, &e. 

Both during his period of office in Frankfurt, and, 
subsequently, Sir William practised with great success 
as a consulting engineer, being principally concerned 
with municipal undertakings. In conjunction with 
his father, he was responsible for the design and 
carrying out of waterworks for Wersaw. He himself 
constructed the waterworks for Baku—in which case 
the water wes brought in from the Caucasus 
Mountains, a distance of some 112 miles, and for 
which achievement he, as recently as six months ago, 
wes given the freedom of the city—-Bucharest, 
Crajova and Pleesti Pitesti. He was also consulted 
with regerd to the water supply of Amsterdam. 
About five years ago he was requested to prepare 
schemes for the water supply of St. Petersburg from 
Lake Ladoga, and for the drainage of that city, and 
he did so, but the work was not proceeded with. 
Among other big water supply or sewerage works 
with which he was identified were those at 
Elberfeld, Hanau, Homburg, Mannheim, Prague, 
Samara and Wurzburg. He also designed electricity 
works for Elberfeld. 

Sir William was a member of the Commission which 
was appointed for the regulation of the Danube at 
Vienna, and was for some time president of the 
Engineering Standards Commission of the German 
Gas and Waterworks Engineers. He wes also the 
president of the Commission which inquired into the 
question of stray currents from electric tramways 
and framed rules to minimise their effects. He was, 
furthermore, a member of the International Committce, 
on pipe screw threads. The honour of knighthood 
was conferred on him in 1911 for his work in connec- 
tion with the Royal Commission on Canals and Water- 
ways, of which he wes an assistant member, and 
before which he placed very valuable reports regarding 
the waterways of Belgium, France, Germany, and 
Holland. He was made member of the Institution 
of Civil Engineers in 1878. 


GEORGE SMITH. 


THE death of Mr. George Smith, managing director 
of Smith and Grace Screw Boss Pulley Company, 
Limited, tcok place on December 17th, at Thrapston, 
Northamptonshire. Mr. Smith, who was born at Stam- 
fordin 1841, wasthe second sor of the late Mr. Nathaniel 
Smith, one of the earliest agricultural implement 
mekers, who carried on business at Thrapston with 
his partner, Mr. Grace, under the style of Smith and 
Grece, agricultural engineers. In 1869, Mr. George 
and his brother, Mr. Edwin Smith, acquired Mr. 
Grece’s interest in the business, the nature of which 
ultimately changed from the manufacture of agri- 
cultural implements to thet of power transmission 
accessories, and about twenty years ego the present 
private limited liability company was formed. 
Mr. George Smith took an active part in publie life. 
He was a Justice of the Peace, Vice-Chairman of 
the Guardians for nearly forty years, Alderman of 
the Northamptonshire County Council, and Chairman 
of the District Council, the Local War Tribunal, the 
Market Company, the Gas Company, &c. 








Tue Washington correspondent of the Iron Age states 
that arrangements have been completed with the assistance 
of the War Industries Board for the placing of contracts 
by the Ordnance Bureau of the War Department for 
approximately 6,500,000 6in. shells. The placing of 
these contracts was a very difficult task, inasmuch as it 
threatens to test the extreme capacity of American manu- 
facturers. As a matter of fact, it is said, the contracts 
could not have been placed so quickly and so efficiently 
had it not been for the services of the War Industries 
Board and the ¢o-operation of the American Iron and 
Steel Institute, The orders were distributed according to 
the advice of the Sub-Committee on Production of the 
Institute. 
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RAILWAY MATTERS. 





On the 31st ult. Mr. Oliver S. Holt, the secretary of 
the Groat Central Railway—to whom, for some years, 
we have been indebted for copies of that company’s 
annual reports—retired after forty years’ service. He 
is suceceded by Mr. James Asslin Campbell. 


Tue Board of Railway Commissioners of Canada has 
sanctioned increases of 15 per cent. in freight rates 
in Eastern Canada, and of 10 per cent. in those in Western 
Canada. There is also to be an increase of 15 per cent. 
in passenger fares except in British Columbia, where 
the rate is already 3 cents per mile. The Board found 
that owing to the increascd cost of labour, coal and 
materials, the railways require greater revenues to meet 
the requirements of transportation efficiently. 


A NEw form of owner’s risk rate form came into use 
on the Ist inst., which relieves the company of liability 
for such a risk of ‘‘ mis-conveyance,”’ also for loss, damage, 
mis-delivery, delay or detention in respect of a privately 
owned wagon or tarpaulin. The company may, further, 
be entitled to charge for the detention of its trucks, 
vehicles, or tarpaulins, where the delay is due to the 
consignees not being ready to accept delivery. Another 
change made is that any general agreement as to owners’ 
risk rates may, in future, be terminated by cither the 
railway company or the trader, instead of, as hitherto, 
by the trader alone. 


On the 17th ult. Mr. Wardle told General Croft that cer 
tain proposals on behalf of the New Transport Company— 
the advocates of the London Goods Clearing House scheme 
—were put before the President of the Board of Trade by 
a deputation which he received on November 23rd, but 
Sir Albert Stanley then pointed out that any inquiry with 
reference to the company’s main scheme was, in his opinion, 
impracticable during the war. He offered, however, to 
consider a proposal which the company had in mind to 
enable shipping at ports to be turned round more rapidly. 
Answering a supplementary question, Mr. Wardle said 
that he believed that the question of a small committee 
was under consideration. 


Durinc the eleven months ended November 30th, the 
value of the railway material exported was as follows, 
the figures for the corresponding period of 1916 being 
given in brackets :—Locomotives, £1,540,025 (£1,215,121); 
steel rails £678,501 (£547,365): carriages £165,017 
(£364,130); wagons and trucks, £407,360 (£665,772) ; 
wheels and axles, £139,180 (£378,068) ; tires and axles, 
£512,288 (£541,991); chairs-and metal sleepers, £69,290 
(£91,278); miscellaneous permanent way material, 
£462,522 (£473,202); total permanent way material, 
£1,217,307 (£1,174,625). The weight of rails exported 
was 38,390 tons (47,958 tons); and of chairs and metal 
sleepers, 5396 tons (9941 tons). 


In the Bloomsbury County-court, on the 2lst ult., 
a& passenger sued the Great Northern Railway Company 
for the difference between the first-class and third-class 
fare from Cambridge to Hatfield. The plaintiff was 
travelling first-class, and his compartment was so filled 
with third-class passengers that he was squeezed and 
eould not read his newspaper. According to Press 
reports, the Judge, in giving judgment for the company, 


said that in pre-war times there was an obligation on | 


the part of railway companies to provide accommoda- 
tion and comfort if they said they would. Different 
conditions prevailed now, and thousands of travellers 
must be inconvenienced. There was not, at the present 
time, any contractual obligation on the part of the com- 
pany to give pre-war accommodation. 


An Order, issued on the 25th ult., under the Defence 
of the Realm Act, says that the Board of Trade, for 
the purpose of making the most efficient use of the 
materials or plant belonging to a tramway or light 
railway undertaking, with a view to the successful pro- 
secution of the war, may, by order, require the whole 
or any part of the rolling-stock, materials and plant, 
including permanent way, of any such undertaking to 


be placed at its disposal, or at the disposal of any | 


person or body of persons named by it. Where 
any such order has been made, the Board or any such 
body or body of persons may take possession of such 
portions of the rolling-stock, materials or plant of such 
undertaking as it may require, and may remove tham 
and make use of them for purposes of any other tramway 
or light railway. 

THE Trans-continental Railway of Australia—des- 
eribed in our issue of October 26th—which was officially 
opened in November last, and which enables through 
railway communication to be made from Perth, in Wes- 
tern Australia, to Brisbane, in Queensland—a distance 
of 3477} miles—is noteworthy in that in its total length 
there are no less than six changes of gauge. First of all 
there are 375 miles of 3ft. 6in. gauge from Perth to Kal- 
goorlie. Thon come the 1056 miles of new lina from Kal- 
goolie to Port Augusta, the gauge of which is 4ft. 8}in. 
The 1194 miles between Port Augusta and Terowie is 
again of 3ft. 6in. gauge, while the 814 miles from Terowie 
to Albury, on the New South Wales border, is of 5ft. 3in. 
gaugs. From Albury to Wallangarra, on the Queens- 
land border—a distance of 890 miles—the gauge is 
4ft. 8}in., and the remaining 223 miles of the line from 
Wallangarra to Brisbane have a gauge of 3ft. 6in. 

From the bulletin prepared by the Bureau of Railway 
Economics, it appears that during the month of August 
last the railways of the. United States had an increase, 
compared with August, 1916, of 8.4 per cent., in revenue 
ton-miles transported, with an increase of only 1.7 per 
cent. in the number of freight locomotives, and of 2.5 per 
cent. in the number of freight cars in service. The five 
months, April-August, 1917, had an increase of 16.2 per 
cent. in revenue ton-miles, while the average number of 
freight locomotives in service increased only 1.4 per cent., 
and of freight cars 2.2 per cent. The average number 
of tons per train increased 8 per cent.; the tons per loaded 
car, 8.9 por cent.; the average mileage per locomotive per 
day, 5.2 per cent., and the average mileage per car per 
day, 2.9 per cent. The percentage of freight locomo- 


tives in the shop or awaiting repairs was reduced from 
15.6 por cent. to 14.1 per cent., and of cars from 6.4 to 
5.8 per cent. 


NOTES AND MEMORANDA. 





ORDINARY commercial solders will soften at about 
170 to 180 deg. Cent., while pure tin solders will soften at 
about 220 to 230 deg. Cent. 


VEREENIGING power station, on the Rand, South Africa, 
is claimed to be the fourth largest power station in the 
world, and supplies about 25,000,000 units per month. 
The coal consumption varies between 1100 and 1300 tons 
per day. 

As the result of experimental work recently carried 
out by Mr. B. Welbourn, M. Inst. C.E., on the modulus 
of elasticity of electrolytic copper, the author is able to 
confirm Mr. Woodhouse’s result of 20,000,000 for working 
conditions, and recommends this value in designing trans- 
mission lines. 


THERE is now in course of erection at St. Louis, Mo., 
U.S.A., a reinforced concrete building, which, it is claimed, 
will be the largest ever built. It will be seven storeys 
high, and will provide a floor space of 24.75 acres. The 
cubie contents of the building will be 21,335,000 cubic 
feet. The building is to be used for bottling purposes. 


Up to the time of her latest visit to New York the Diesel- 
driven motorship, Emanuel Nobel,. had made no fewer 
than 22 Transatlantic round voyages, each averaging 
about 8000 nautical miles. She also made a voyage to 
the Black Sea prior to the outbreak of war. Hence this 
ship has a record of approximately 180,000 nautical miles 
to her credit since December, 1912, when she was com- 
pleted. 


THREE fragments of a meteorite, which fell in Perthshire, 
on December 3rd, have been found, one weighing 22} Ib., 
which penetrated the ground to a depth of 20in:; one of 
24lb., which entered the roof at Keithick Lodge, Coupar 
Angus, and one of 2} Ib. found ina field at Carse Farm, 
near Blairgowrie, 6in. below the surface. These pieces 
were distributed over a distance of six miles in a S.E. 
to N.W. direction. 


THERE are several reasons why the overhead valve 
is quieter than the side pocket valve, says the Autocar, 
and the main ones are :—1l. That the valve itself is lighter, 
and, therefore, requires a weaker spring, hence it is quieter 
in action than a longer and heavier valve. 2. For the same 
valvular efficiency a somewhat smaller valve port and 
lift of valve will give the same capacity of admission and 
exit as compared with the valve pocketed at the side of 
the cylinder. 

Ir is really remarkable how copper will absorb sulphur 
when melted in a coke fire if no protection is afforded the 
heated metal. Copper carelessly treated in this way 
will smell strongly of sulphur dioxide when solidi- 
fying, in which event it is useless for casting purposes 
until the sulphur has been removed. The most careful 
attention is necessary in melting copper in order to ensure 
good results in castings, and one means to this end is the 
use of salt in conjunction with the charcoal that is now 
universally used, says the Brass World. It is not neces- 
sary to go to extremes in the use of salt ; just a table- 
spoonful to 100 lb. of metal will be a great help in all 
ordinary cases, but when the metal has been burnt more 
will be required. 

In mechanics perpetual motion has been for ages the 
* will-o’-the-wisp,” and incalculable human effort and 
millions of pounds have been wasted upont hese schemes. 
From all indications money will continue to be wasted, says 
Power. In spite of the fact that the law of conservetion 
of energy proves that perpetual motion is an abso- 
| lute impossibility, hundreds of individuals are willing to 
| disregard this established truth and continue to waste their 
| time, energy and money upon this age-long fallacy. In 
| electricity, although it cannot boast of the ancient ancestry 

of perpetual motion, there is a “‘ will-o’-the-wisp ” in the 
form of high-voltage direct-current generators without 
| commutators or a multiplicity of collector rings, which 
| has as many devotees as perpetual motion ever had. 


THE increase in temperature of the earth’s strata shows 
| @ mean average for the entire earth surface of 1 deg. Fah. 














| for every 56ft. of depth. There are many regions, how- 
ever, where this increase is far exceeded. Hundreds of 
areas, says the Scientific American, are to be found in the 
United States where the temperature rises 1 deg. for 
every 20ft. or 25ft. depth. There is a locality near Baise, 
Idaho, where three wells, driven to only 400ft. yield 
800,000 gallons of water daily, at a temperature of 170 deg. 
Mr. Nathaniel B. Wales, an American engineer, proposes 
to generate steam from such sources by sinking a well 
casing wherever the geothermic conditions are favourable, 
until a stratum of high temperature, say, 400 deg. Fah., 
is met with, by injecting water into the heated stratum. 


In the pneumatic trench mortar, used by the French 
Army, the propelling charge is supplied either from a tank 
of compressed air or gas, such as carbon dioxide, or from 
a tank which is charged by means of a hand-pump. In 
either case the tank can be used for a number of rounds 
before it is recharged, since only a puff is necessary to 
eject the projectile. In the case of the hand-pump type, 
200 or 250 strokes of the pump handle are sufficient to 
produce a pressure of eight to ten atmospheres in the 
reservoir, which, in turn, is sufficient for a number of 
rounds. The apparatus which releases the puff of air 
is operated by means of a trigger or lanyard, and imme- 
diately following the release of the propelling charge an 
automatic valve closes the air passage and prevents 
further escape. 

A PAPER by Mr. J. E. Mellett, in the General Electr’c 
Review, points out that, during the last twenty 
years, whilst the electric power used in textile mills 
70,000 horse- 





in the U.S.A. has increased from below 
power to 850,000 horse-power, the average horse- 
power per motor has decreased from 200 to 8. By 


using separate motors for each machine and for groups 
of two to four machines, much greater uniformity 
of speed is obtained—speed-variation reduced from 
7 per cent. to $ per cent., consequently, the rate of 
production is increased 2 to 20 per eent.—and the quality 
of the goods improved. It is recommended that the heat 
required for slashing, sizing, and heating be supplied by 
means of steam from a boiler whilst the power be supplied 
from a central station. 




















MISCELLANEA. 





Ir is officially announced that the wholesale price of 
calcium carbide is reduced to £35 per ton, as from. Ist 
January. This price, however, is subject to alteration 
at any time, as may be directed by the Minister of 
Munitions. 


Tue Chancellor of the Exchequer, replying to a question 
in the House of Commoms recently, stated that 42 tons 
of farthings, or 15,000,000 pieces, had already been issued 
in the eleven months of the year, an amount about three 
times the issue for the whole of 1914. 


Ir is curious that, while in this country the scarcity 
of p2trol has brought about the use of coal gas for motor 
vehicle propulsion, in Australia the scarcity of coal is 
causing many users of gas engines to consider the question 
of adapting them to run on petrol by the fitting of car- 
buretters. 


On the subject of the building of workmen’s cottages, 
the Building News says that, on the whole, it would seem 
the Government is not going to err on the side of liber- 
ality to architects. It is said to be going to build 300,000 
workmen’s cottages, and £100 is offered for the best 
design. That sum works out at about 2}d. per house, 
or half-a-crown a dozen. 


In a recent issue of Power, illustrations are given 
showing the result of an explosion of a locomotive boiler. 
The latter was blown about 100 yards, straight ahead , 
struck the ground head on a few feet from the track and 
turned over endwise. The underframe and running gear 
remained on the rails. The driver and fireman were 
injured, but were expected to recover. 

SPEAKING at the meeting of the National Steam Car 
Company recently, Mr. T. Clarkson said than 
a coke-fuel omnibus had been running for several weeks to 
the Chelmsford service. The traffic manager at Chelms- 
ford, in a table showing the actual cost of running the 
company’s omnibus to-day on coke as compared with oil 
fuel, pointed ont that there was a saving of no less than 
3d. per mile in favour of coke fuel on present prices. 


TuE position of many of the South African gold mines 
to-day is most precarious. Several, although showing 
a small working profit, are actually running at a loss ; 
others are just balancing expenditure and revenue. 
According to Mr. A. French, vice-president of the 
Chamber of Mines, it only needs a slight addition to 
working costs in the shape of increased prices of stores 
and materials, or a little more stringency in the native 
labour supply, to represent the last straw. 


THE masonry dam which is being thrown across the 
St. Maurice River in Quebec to create the largest reser- 
voir in North America is 80 per cent. completed. The 
work has been pushed on with dispatch in spite of diffi- 
culties in securing deliveries of material and in the 
employment of labour, and in spite of the isolation of 
the dam site—170 miles north of Montreal in unsettled 
bush which heretofore has been traversed only by the 
wandering Indian, the lumber cruiser and the fur trader. 


OnE measure adopted by the United States Government 
in its effort to enlarge its Transatlantic fleet. of merchant 
ships and transports is to requisition a considerable part 
of the great fleet of ships which plies on the Great Lakes, 
says the Scientific American. Many of these vessels are 
of great size, rivalling the largest merchant ships in the 
Atlantic trade. A large number of them are over 500ft. 
in length, and some pass the 600ft. limit. In order 
to bring these ships to the sea, it is necessary to cut them 
in half ; otherwise they could not be brought through the 
Welland Canal, the length of the locks of-which is limited. 


INTERESTING particulars respecting the zinc refining 
industry in Japan have reached us from a reliable source, 
from which it would appear that the supply of ore for the 
Japanese zinc refineries is by no means assured, says 
Eastern Engineering. The production of zinc ore in 
Japan does not exceed 50,000 tons per annum, whilst 
the existing Japanese refineries need about thrice that 
quantity if they are to be kept working at their full capa- 
city. Further, if all the projects for new refineries and 
additional plant are realised, the requirements of the 
industry in the near future for zinc ore will exceed 300,000 
tons. 

Tue Acting British Consul at Santiago (Mr T. Sargent) 
reports under date October 4th, that a law (No. 3312) 
has been passed by the National Congress authorising 
the Government, within a period of three years, to call 
for tenders for the construction of an embankment to 
protect the city of Concepcion from the floods of the 
river Bio Bio. The work, says the Board of Trade 
Journal, will be carried out on the basis of plans, speci- 
fications, &c., which are to be prepared by the Depart- 
ment of Public Works, and the final project for this 
undertaking is to be accompanied by a plan of the new 
district which is to be created upon ground reclaimed 
from the river. The plan will provide for the construc- 
tion of an avenue of 60 metres width (about 195ft.) for| 
the whole length of the embankment. 


Tur British Vice-Consul at Haugesund—Mr. D. N. 
Crane—reports that the Committee for the enlargement 
of the port of Haugesund, Norway, has issued an invi- 
tation for a competition of plans for the projected im 
provement and enlargement of the harbour and quay 
system in the port, and in this connection he has for- 
warded particulars of the proposed works, which, together 
with the names of the members of the jury, who will con- 
sider the plans sent in, may be consulted at the Depart- 
ment of Commercial Intelligence. The programme of 
work includes quays for local traffic ; quays for coasting 
traffic, with a depth alongside of 7 m. to 8 m., together 
with quays for foreign traftic with a depth alongside of 
8 m. to 10m., fitted out with the necessary goods sheds, 
warehouses, and electric cranes; quays for pulp goods, 
with depths alongside of 8m. to 10m.; breakwaters : 
a bunkering station for ships drawing 10 m.; a landing 
stage; a railway station; a fish market; a Customs 
house ; a fire station, &c. The plan for the first section 
of the work is intended to include the arrangements for 
the harbour and quays, which are not to cost more than 
about £111,000. 








10 THE ENGINEER Jan. 4, 1918 














SOME BRITISH AGRICULTURAL TRACTORS 


(For description see page 4) 




















Fig. 21—TWO MANN’S TRACTORS HAULING PLOUGHS 























Fig. 22—THE IVEL TRACTOR HAULING BINDERS 














Fig. 23—THE IVEL TRACTOR HAULING PLOUGH 
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1918—A Prospect. 


For many a year we have entitled our first leading 
article in January “A Retrospect,’ and in it we 


‘have glanced backward over the events of the 


preceding twelve months, and have with a few words 
introduced a number of articles describing the 
engineering progress of the period. To-day, we 
break the chain. The past year, indeed, was as full 
as any year of the century of engineering works, but 
they were all of one kind, all directed to one common 
object, with one common purpose, the defeat of an 
enemy whom, unconquered, we are forced to regard 
as a menace to the world. In such circumstances, 
the ordinary work of engineers almost stood still. 
Few bridges, few docks, few water supply and 
sanitation schemes, few railways were begun; and 
whilst quantities of machine tools, of engines. of this 
kind and that, of machinery in great variety .were 
constructed, they are, with few exceptions, devoted 
to war purposes, and are better not too closely 
discussed in a public print, which in spite of all 
precautions may find its way into the hands of the 
enemy. Thus the material of which annual reviews 
are built is, if not wanting, withheld, and we are 
obliged, with some reluctance, to forego an old custom. 

When January dawned a year ago, we looked 
forward with the liveliest hopes to the coming spring. 
Such hopes were not unjustified. By two years of 
endeavour the Allies had at last reached a point 
whence it seemed they might hurl themselves with 
irresistible impetuosity upon the Central Empires. 
They suffered from no illusions about the task before 
them. Resistance of the stoutest was to be expected, 
but the bonds were being drawn daily tighter round 
the enemy, and the moment seemed indeed to be 
approaching when he would be driven to a catastrophe. 
Then Russia broke. A part of the machine gave way. 
The anvil on which Germany was to be crushed, 
failed, and the hopes of a speedy settlement vanished. 
But the morale and confidence of the Western Allies 
were as high as ever, and they still held a superiority 
in material and in numbers. It was yet possible 
that before Russia crumbled to powder, Germany 
might be brought to her knees. With that object, 
magnificent battles were fought and won. Success 
attended the arms of France and England and of 
Italy, and not a single reverse was suffered. At this 
moment when the war machine of the Allies was 
gaining impetus, it suffered another serious check. 
A part of the Italian Army, sapped of its strength by 
an insidious propaganda, failed under a mighty test. 
Austria, relieved of anxiety on her eastern front, 
hurled herself upon the ramparts of Italy and burst 
into the Venetian plain. At the expense of their own 
high ambitions, France and England hurried to her 
assistance and robbed themselves of the means of 
pursuing an offensive. Thus the year ended not with 
the loosening of armour, not with the bells of peace, 
but with the retrus:ing of broken points, the 
hammering of rivets and the girding of the whole 
nation for another year of war. 

With our hopes dashed, with the cage in which 
Germany was confined broken, with the forces of the 
enemy increased by the release of arms from the 
Russian front, and the repatriation of prisoners ; 
with the submarine menace still undefeated, and an 
ever augmenting threat of trouble from the air, the 
country might give way to some despondency. But 
there is no sign of it. It is still-as confident as ever 
in its power to resist, even to attack, till the forces of 
the United States can be ranged in all their freshness 
and strength beside its own war-worn troops. 
Germany dreads that time. Bled white, and with 
her people on the verge of starvation, she looks 
with misgiving on January and February, those bitter 
generals, and sees behind them a new army growing. 
Germany, fezchence, is nearer the end than many 
imagine. Dissensions are rife in her midst, and 





ominous growlings of the people reach the ears of the 
autocracy. Three hundred editors have been cast 
into prison to secure their silence, and to prevent the 
contagion of the disease which destroyed Russia, 
reaching Russia’s new bed-fellow. Through Count 
Czernin, she offers the world her terms of peace— 
temporising whilst she has still strength left. No 
more she talks of military victories, no more of 
annexations, she desires now nothing better than to 
be allowed to return to those principles of peaceful 
penetration which she threw, down three years and 
a-half ago, in her haste for domination. 

Peace is not yet necessary to the United Kingdom. 
Here we have not yet known hunger, and the 
inconveniences we suffer are but the loss of amenities 
which our forefathers would have regarded as 
luxuries. We can do without them and suffer nothing 
in mind or body. Germany is differently placed. 
Her maritime trade has vanished, her imports have 
almost ceased, her ships rust beside the moss-grown 
quays of Hamburg, her man power is diminishing as 
rapidly as the new army springs up across the 
Atlantic, and hunger is pinching the vitals of her poor 
and knocking at the door of her rich. She needs 
peace more than anything. If she remains in arms 
until America comes, then her complete overthrow is 
assured ; if she can make terms now, then may she 
hope to save something from the wrack. 

We have written more than we intended, and have 
entered ground which is only our province, because 
engineers are citizens of the Empire as much as other 
men, and in some senses more so, forit is the engineer 
who carries civilisation on his shoulders. We had 
meant only to say a few words by way of introduction 
to a consideration of the new future which we begin 
already to see darkly through the veil of war. Before 
the year is out, we hope, nay, we expect, that veil to 
be rent from top to bottom, and to witness a world 
which has so long grappled with the problems of war, 
struggling with the more difficult, because less 
definite, problems of peace. 

It is no difficult matter to reduce the future of the 
country to the lowest common denominators. In the 
first place, and paramount by far, is the complete 
re-establishment of sea-power. Sea-power has made 
us what we are, by sea-power alone can we hope to” 
hold our position. England, as historians point out, 
has been conquered three times, and on each occasion 
because she neglected to build or maintain her navy. 
With the reign of Elizabeth and the passing of 
sea-power from Spain to England, the history of our 
England, the England that we know and love, began. 
Elizabeth’s little navy saved the country from the 
grasp of the Duke of Parma, King George’s greater 
navy was the greatest single factor in the overthrow of 
Napoleon; through our present Navy, in August, 
1914, we were able to arrest the onward. rush 
of the German legions, and wisely used must, in the 
end, wholly overthrow them. That is the lesson 
which all history teaches. 

But to an island race that seeks enlargement, the 
sea must be more than a bulwark. Just as the old 
ramparts of walled cities served the double purpose 
of a shield and a highway; so must the sea be to us. 
The fighting navy alone is not sufficient; the 
mercantile navy is its necessary fellow and com- 
plement. Germany, unable to strike effectively at 
our great fighting force, is seeking to destroy us in 
the present, and to menace our future existence, by 
the extermination of our commercial marine. On 
our ability to prevent the success of that dire object, 
depends our life as a great nation, and the first of the 
great factors—the common denominators of our 
future—is our ability successfully to overcome 
Germany’s effort to destroy our overseas commerce. 
We give, therefore, the first consideration to the 
submarine campaign. 

The second great factor of our future is the industria] 
conditions in our midst. Unless we can resolve the 
differences that hampered industry before the war, 
and have even hindered the progress of our arms, 
unless we can find means of putting industrial life in 
all its aspects on a less shifting basis, nothing in the 
end can save our overthrow, and we shall descend, 
step by step, into an island of as little economic 
importance as Iceland or Cyprus, and at length be 
absorbed by some greater power that, without 
national sympathy, will control our industries with 
a ruthless hand. We would have this constantly 
remembered, that unabating industrial war is in the 
end, because it is of longer duration, more destructive 
than a civil war of arms. We place, then, in the 
second place, a review of the position of labour. 

Many other factors control our future, but with 
them we do not propose now to deal. They are all 
subject to the two we have described. If we lose 
our ocean highways and the great fleets of ships that 
come and go upon them, if we allow industry to 
dissipate itself in strife, then nothing can avail us, 
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neither learning, nor finance, nor invention, neither 
health, nor happiness, nor freedom. One by one they 
would fall from us, and we should hurry at an ever 
increasing pace to our inevitable decline. 


The Submarine Campaign. 


THE recent publication of the results of the German 
submarine campaign of [917 shows that no less than 
730 vessels of over 1600 tons belonging to the British 
mercantile marine have been sunk in the course of 
the last ten months. The facts are given in detail, 
week by week, since the beginning of March last year, 
and are presumably available for reference in Germany 
and Austria as well as in this country. An optimist 
at best might plead that the losses are not as bad as 
they might be, but no one need be deemed pessimistic 
for suggesting that the claim that the submarine 
menace is well in hand does not readily appear in the 
published facts. With the exception of the returns 
for April, in which the ship losses were undoubtedly 
heavy, and for November, during which month the 
submarine mortality was much above the aver- 
age, the weekly losses of ships of over 1600 tons 
have remained on the whole fairly constant, although 
the actual figures of number of ships sunk has slightly 
decreased. Conditions vary week by week, and 
even if the average of 18 vessels per week for ten 
months be compared with the ten per week for 
November, or the thirteen per week for last month, 
it must not be forgotten that anti-submarine defence 
has been very greatly improved during the same time. 
No juggling with the broad fact that 730 ships, 
aggregating perhaps nearly 3,000,000 tons of shipping, 
have been sunk during the third year of the war, will 
render the news less unpalatable or the consequences 
less serious. This figure represents 50 per cent. 
more tonnage than the maximum output of all the 
British shipyards during the best year—1913—which 
was ever experienced before the war, and about 
15 per cent. of the total tonnage classed at Lloyds 
at the same time. 

During the first year or eighteen months of the war 
the production of mercantile tonnage in this country 
was nearly stopped, and all efforts were concentrated 
on the completion of warships ordered before August, 
1914, or on the construction of the emergency 
programme which has provided us with such 
“a sure shield ” in the form of the Navy of to-day. 
The submarine campaign, which the German Govern- 
ment announced would come into force in February, 
1915, was overcome with comparatively little 
difficulty, and might be said to have evaporated in 
the course of that year. It was conducted with 
relatively small boats operating mostly in zones of 
considerable danger to themselves, and it cannot be 
gainsaid that most of their successes, against warships 
at all events, were as much due to our own lack of 
precaution as to anything else. The campaign of 
1917, which is continuing week by week, was some- 
thing on a very different scale indeed. In 1915 


very few of the German submarines possessed surface | 


speeds that rendered them dangerous antagonists 
to merchant vessels, and fewer still were fitted with 
guns. The vessels of to-day are much larger and 
faster, carry 4.lin. or even 5.5in. weapons, and 
in smooth water have surface speeds of 14 knots 
or more, and, which is also of great advantage, 
they are capable of much greater submergence. 
Their radius of action has been extended to such an 
extent that they have operated on the far side of the 
Atlantic, or in the Eastern Mediterranean, after 
starting from their own ports. The means taken to 
cope with them are many and varied; the most 
recent and efficacious are naturally confidential, 
though in point of record of destructiveness the gun 
and the depth-charge retain first places. 

The real seriousness of the submarine campaign at 
the moment lies in the fact that we are not yet 
replacing by new tonnage the losses which we are daily 
experiencing. Even if oir lo3ses are decreasing, the 
question of concentrating on a mercantile programme, 
in addition to the Naval construction required, is one 
that is barely twelve months old, and though Sir Eric 
Geddes recently informed the House of Commons 
that in 1917 we ought to equal the tonnage produced 
in 1913, we must not forget that the losses are still 
continuing, and that it will be many months before 
the value of this increase in mercantile tonnage is 
felt. Even if our losses are decreasing and our 
output increasing, even though German submarines 
continue to perish faster than at present, more and 
more are being produced, and no one knows what 
their yards may put forth. The pinch in shortage of 
tonnage seems most likely to be felt during the next 
six months. No one doubts that the losses will 
increase again as they did last April, and meanwhile 
new construction in both this country and the United 
States is being pressed forward most energetically, 





but it is in the immediate future that difficulties seem 
likely to arise. 

No less than forty-five new berths are being 
arranged for in private yards, and it is expected that 
this number will be increased to sixty. Three new 
national shipyards with thirty-four berths are being 
established, and it is expected that the first vessel 
from one of them will be launched in the course of the 
next few weeks. In the United States, the arrange- 
ments for the produetion of mercantile tonnage are 
phenomenal. Nevertkeless, although the combined 
output of the two countries will result in twelve 
months’ time in quadrupling our present production, 
we must remember that during November and 
December we lost ninety-six large and forty-two small 
steamers of a total tonnage at least equal to—and 
thereby nullifying—all that we launched during the 
corresponding period. No one need be thought an 
alarmist if he emphasises this unpleasant fact; to 
ignore it would be the height of folly. The German 
Naval Staff may well take credit to themselves for 
their guerre de course, in the facts of the tale of their 
successes in ships sunk during the past year, for it 
far exceeds any estimate made by the British War 
Staff, before the war, as to what our mercantile losses 
might probably amount to. In fact, the Royal 
Commission on Food Supply in Time of War, which 
sat in 1904, gave, we believe, on Admiralty authority, 
a figure of about 4 per cent. as being the probable 
losses sustained by our mercantile marine. The 
experience of the Napoleonic wars, in the course of 
which our losses in mercantile shipping were very 
heavy, is only partially relevant to the present case. 
Thecountry was at that period far more self-supporting 
than it is at the present time, nor had we to furnish 
such a large proportion of our tonnage for our Allies. 
There is no disguising the fact that the shipping 
problem will be very acute during the next three or 
four months. There is no need for alarm, but there 
is every necessity for all care to be taken to ensure 
that the fullest value is obtained from the tonnage 
that is available. 

It seems not unlikely that the verdict of history 
will entirely condemn the method of using the 
submarine by the German Staff, from the military 
point of view alone, quite apart from the unjustifiable 
brutality which has invariably accompanied the 
attacks on merchant shipping. Attrition of our 
fighting Fleet was the one method which offered 
Germany the slightest chance of success in obtaining 
even approximately favourable conditions towards 
attempting an issue at sea. It seems not unlikely 
that had only a portion of the energy concentrated 
on sinking merchant vessels been properly applied 
towards reducing the strength of the Royal Navy, 
our losses in this respect might have been serious. 
The opportunity, however, has passed, and there is, we 
believe, only one instance—that of H.MS. 
Marlborough at the Battle of Jutland—of a German 
submarine succeeding in hitting a modern British 
battleship, and even in this case the result was 
unsatisfactory to the attacker. Apart from the 
direct consequences of shortage of tonnage, there is 
an aspect of the submarine campaign that is some- 
times overlooked. That we can before long produce 
all the tonnage required is not disputed: to do so, 
however, involves quantities of labour and material 
that are simultaneously required for other purposes. 
Shipbuilding, however, is the most urgent business, 
and most important form of National Service at the 
present time, and however diluted it may be, it must 
necessarily involve the withdrawal of a large number 
of men and women from other trades. Luckily the 
material shortage is greatly obviated by the entry of 
the United States into the war: facilities for laying 
down additional tonnage already exist. The crux 
of the whole position would seem to be in our ability 
to find sufficient labour to deal with the construction, 
and to carry on with our depleted tonnage until such 
time in this year when our new construction is 
not only sufficiently rapid to make good our losses, 
but also to afford a handsome margin over and above 
them to relieve the present situation. When that is 
accomplished, the German submarine campaign will 
have been virtually defeated: at present, it is 
merely held in check. 


The Industrial Prospect. 


Ir would be of the greatest convenience if we 
could look at labour problems with complete detach- 
ment; if we could forget altogether that human 
beings, men, women, and even children, are concerned, 
and regard the industrial life of the country simply 
and solely as the working of a vast machine. Then 
we might apply to it the same rigid analysis that we 
apply to a heat engine, a loom or a printing press ; 
examine the various parts in their relationship to 
each other; consider the causes of inefficiency, and 





remedy them by rules of the same order and kind as 
we employ in the development and improvement of 
machinery. It is possible to follow such a course, 
but before we have advanced far upon it, we meet 
with the difficulty that the huge industrial machine 
of the country, unlike any other machine, persists in 
thinking for itself. It is conceivable that in a 
perfectly autocratic country the machine might be 
handled and controlled by the group of men that we 
call the government, but in a democratic community 
such control is impracticable. Germany, to some 
extent, manages her industries in that manner, and 
her army wholly in it. But in the Anglo-Saxon 
countries the freedom of the individual is deemed of 
greater importance than the welfare of the community 
as a whole, and where friction might be removed by the 
wisdom of a controlling hand, it has to be to'erated, 
because the rights of persons must not for a moment 
be jeopardised. 

In spite, however, of this inherent weakness of the 
analogy, it may help to clear the mind if we look at 
the industrial world as a piece of mechanism. 
Regard it, for example, as a lathe producing bolts. 
In the first place, we observe that it needs housing 
room, power to drive it, and the material to feed it. 
In the second, it must be composed of a number of 
conjugate parts which operate in their proper order, 
some turning, some screwing, some parting off, and 
so on. Finally, since it is useless to make bolts for 
no purpose, our lathe must have another mechanism 
which will dispose of its products. It is clear that 
the first of these needs is capitel, the second Jabour, 
and the last the selling organisation. These, we take 
it, are the three essential elements of the industrial 
machine. Given them, the problem that would face 
the engineer is how best to use them. He would be 
careful to see that the housing room was adequate, 
but not excessive, that the power consumed was kept 
at the lowest, and that the material was purchased as 
cheaply as possible. Coming to the mechanism of 
the lathe, he would attend with the greatest care to 
its upkeep, he would see that there was as little 
internal friction as possible, that there was no clashing 
of the wheels and no backlash in the members. 
Above all, he would cut out all tnessential parts, 
and insist that every detail had some duty to perform, 
and that it did that duty perfectly and completely. 
Finally, he would see that the distributing mechanism 
—the selling organisation—was effective, and he would 
keep it up to a pitch of excellence by continual study. 
It is thus that we may imagine a detached intellect 
looking at the perfect industrial machine. 

If, now, we may endow the machine with mind, 
what would be its attitude? Conscious that its 
existence depended upon its output, the parts would 
not quarrel amongst themselves, and conscious that 
it depended upon the supply of power and material, 
it would not quarrel with the capital that supplies 
them. 

Thus the machine ; the perfect industrial organisa- 
tion. How different the real. The wheels grate and 
grind amongst themselves, union fighting with union, 
and workman with workman ; capital is jealous and 
rivalrous, sometimes incompetent, sometimes dis- 
honest ; the selling mechanism is incomplete and ill- 
organised. Again, labour rebels against the capital 
that supplies it with the means of existence, and 
hinders the selling organisation by increasing the cost 
of production. Thus, in place of the ideal machine, 
we have one that is inefficient at every stage. 

The problem of the day, the problem that will 
impress itself upon us a thousandfold when peace 
returns and industries resume their normal productive 
course, is how to increase industrial efficiency. 
Frankly, we see no solution under the conditions 
of democratic life; the freedom of the individual, 
be he capitalist or workman, makes perfection an 
impossible ideal. We have elected to have that 
freedom, and whilst we have recognised that in a state 
of war it must be sacrificed—either willingly or under 
compulsion—we are not prepared to surrender it for 
the common weal in times of peace. Possibly we 
are right, but possibly some great state in the distant 
future will rise up a new Utopia—the most rigidly 
controlled of all kingdoms—and will show that 
happiness and contentment are more readily found 
under control than under the liberty we are reputed 
to enjoy. We do not know, but this we do know, 
that all conferences, arbitrations, conciliation boards, 
Whitley reports, and the what not of industrial 
pacification are mere palliatives, sedatives, narcotics, 
anodynes. They are not cures for the complaint, 
and it is a cure we need. 

We make here no suggestioa as to the nature of 
the cure ; that could only be done by a consid?ration 
of many factors at considerable length, and would be 
out of place in an article of this kind, but the 
analogy of the machine with its clearly demarked 
functions, which we have employed, may open up in 
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the minds of thoughtful readers an interesting line of 
thought. 

We take, we admit, a pessimistic view of the 
immediate future of industry. We see how perfect 
the machine might be made, and we see how far it 
departs from that perfection. Only one spot brightens 
the despondent picture. Defective as is the British 
industrial system, it is little if any worse than the 
industrial systems of other countries. The troubles 
that we shall have to face they will have to face, and 
we console ourselves with the thought that the 
efficiency ratio is the same the world over, and that, 
judged by the common standard, we are not so bad. 
But that is a low form of comfort. Knowing how 
great the possibilities of this land are, we should be 
poor spirited indeed were we content with less than 
the best; knowing how great the future needs of 
the country will be, we should be fools, indeed, if we 
did not long earnestly to see our industries placed 
on a surer foundation. The war has consumed our 
ships, consumed our commerce, consumed our 
manhood, consumed our capital. It will leave us a 
nation burdened with a heavy debt, struggling into 
a new and greater existence, or sinking through 
lethargy, ignorance and internal dissensions into 
insignificance. We must choose the better way, and 
having chosen it must drive straight to the mark with 
high courage and unweakening resolution. If some 
of our wonted freedom must be foregone, let us forego 
it cheerfully; if unaccustomed control must be 
borne in all ranks of life, let us bear it manfully. If 
we but work for one common object, the resurrection, 
the renaissance, the reformation of our country, then 
we shall win back more than we have lost, and rise 
greater from the trials of war. 


** Our greatness will appear 
Then most conspicuous, when great things of small, 
Useful of hurtful, prosperous of adverse, 
We can create, and in what place so e’er 
Thrive under evil, and work ease out of pain 
Through labour and endurance.” - 








RANDOM REFLECTIONS. 


[SECOND SERIES. | 
—_—— i cae - — 


THE appointment of a real editor, 

a. a@ man with long newspaper experi- 
Journal. ence, to the control of a Board of 
[rade publication, is an event of 

no little importance and significance. It may be 
taken to reveal a desire to give live interest to dull 
statistical matter, and to foreshadow the establish- 
ment of an orgarisation that will keep abreast of the 
times. The Board of Trade Journal could never be 
regarded as a lively paper, solid no doubt, instructive 
no doubt, but never attractive,and taken-in rather as 
a duty than from any hope of entertainment, even of 
a serious kind. Now, however, that it passes under 
the control of Mr. Harcourt Kitchin, who was for 
some years editor of the Glasgow Herald, we may 
expect to see great changes. Indeed, the first number 
under the new régime, which appeared yesterday, 
already shows the touch of an experienced hand, and 
since it has been produced in considerable haste— 
Mr. Kitchin’s appointment as editor dating back only 
a month—it is probably fair to regard it as little more 
than a sketch of what the journal will be when it has 
had time to develop under the new influence. It is 
printed on paper of the official foolscap size, in double 
column, has a white cover, and looks for all the world 
like any ordinary commercial paper. In one very 
important respect a marked change in its present 
appearance will take place in a few months, for with 
the beginning of April all trade advertisements will be 
stopped. We cannot pretend to feel other than 
gratified by this announcement. It is not likely that 
the advertisements in the Board of Trade Journal made 
any difference to the advertising business of privete 
newspapers or megazines, but it is impossible not to 
feel that a Government organ, subsidised as it were by 
the taxpayers of the country has no right to entrench 
upon the field of legitimate commercial enterprise. 
The present issue of the journal opens with a fore- 
word by the President of the Board of Trade, in 
which the purpose and scope of the periodical in its 
new guise is explained. Then we have an. introduc- 
tory article upon ‘‘ After War Trade,” which deals 
with the reports of Departmental Committees. It is 
followed by 2 contribution expleining the New 
Patents Bill, end by a description of the system of 
distribution of information which has been adopted 
by the Department of Overseas Trade. Another 
section, entitled ‘“‘ Notes on Trade,” will contain week 
by-week explanatory paregraphs upon orders affecting 
trade, tariff changes, and so on, and we may hope that 
the journal will be made the mears for the rapid dis- 
semination of reports and news from Consuls. 
It will be seen from this brief summery thet the 
journal will adhere to the legitimate business of the 
Department to which it belongs, and as it may be the 
means of helping trade all newspapers will give it as 





hearty a welcome as we do, and wish its new editor 


every success, 
9: Me DE oS 


THERE are times when we find it 


ese difficult to take any interest what- 
Art. ever in education, times when the 


mere word bores us, calling up dull 
recollections of tedious debates and the incessant 
repetition of those platitudes, formule, pious hopes 
and bitter criticisms, which for many a long year have 
been the currency of educational conferences. To 
men thus weary of the subject, we recommend 2@ little 
book by Mr. H. G. Taylor, Lecturer in Civil and 
Mechanical Engineering at King’s College, the Univer- 
rsity of London, According to their point of view, it 
will make them angry or rejoice them. If they are 
university men, if they are mathematicians rather 
then engineers, they will be roused either to wrath or 
contempt; if, on the other hand, they are inventors or 
manufacturers, and, above all, if they are men who 
owe more to practical training than to college classes, 
they will applaud the author’s argument. Mr. Taylor 
is a whole-hearted advocate of a thorough practical 
training. A Whitworth scholar himself, he believes 
in the Whitworth method. Engineering, he says, 
quite bluntly, is not a science, it is an Art, and it is 
not to be learnt by abstractions, but in the workshop, 
the factory, and the field. A man, he holds, must 
first be an engineer by nature; he may then be 
taught to think scientifically, but “‘to be useful to 
him, any elementary science must become an. idea 
over which he has complete control.” With the 
exception of the method of training Naval Cadets, 
for which he has nothing but the highest praise, 
Mr. Taylor does not think any ore of our universities 
gives this desirable control. ‘‘ Without exaggera- 
tion,” he writes, “‘ for an engineer who has to make 
his way in life, the worst thing he could possibly do 
is to become educated.”’ The training that is given 
in the schools lacks reality, and depends too much 
upon mathematical abstractions. ‘‘'To a man with 
gocd mathematical knowledge and no engineering 
experience, all problems resolve themselves into 
mathematics, and his engineering credulity obtairs 
for him the desired success.””’ We are disposed to 
agree with him. The mathematics employed in the 
ordinary course of mechznical and civil engineering 
are smal] indeed, ard the advanced teaching is 
unnecessery, and in many ceses even vicious, since 
it gives a wholly false idea of the truth and encourages 
2 belief in mathematical dogma. Meticulous accuracy 
in engineering celculatiors is impossible, because 
there are always many unknown quantities end 
qualities. Hence broad calculations which allow a 
margin for error are always used in practice. For 
general purposes the engineer will learn more about 
heat from the experiments and simple arithmetic of 
Tyndall than from the text-books of Rankine. The 
instinct that is acquired by doing things is more 
useful in this work-a-day world than mathematical 
abstractions. ‘‘ The best education for an engineer,” 
says Mr. Taylor, ‘“‘is found in the natural and 
instinctive pursuit of manual toil accompanied by 
study at a technical school.’’ We agree with him. 
The great engineers of the past learnt by hard 
experience, and the great engineers of the future will 
learn by the same methods. The university will 
never replace the workshop. 


So aoce @2<" 


THERE are one or two more words 
that must be said on this eternal 


Mathematics. question of mathematics. We went 


some time ago to visit the dean of 
a technical college, well known to us in our youth. 
In our days it was a hot-bed of mathematies, ard 
the student who did. not revel in the higher flights of 
“conic sections” had a poor chance, indeed, of 
achieving distinction. We found a great change. 
The present dean was bred in the workshop, and he 
holds that the drawing-office rather than the class- 
room is the proper place to teach the science of 
figures. With a sly twinkle in his eye, he admitted 
that on more than one occasion he had found his 
students busy over their boards, engaged in the 
ectuel design of a machine or a structure when they 
ought to have been attending a lecture on abstract 
methematics. His duty obliged him to pack them 
off straight away, but we could see thet his sympathy, 
©S @ man and an engineer, went out to them. He 
knew thet these youths had in them the making of 
reel engineers. They were fired by that love of 
creating, that desire to make things, which is the call 
of our profession. Where arithmetic or algebra, 
geometry or the calculus was needed for the construc- 
tion of something, they used it gladly, as they would 
any other instrument or tool, but they could not 
look upon methematics as en erd in themselves. 
We dare say that this professor is teaching many e 
men how to handle figures who would never have 
leerrt the ert from the professors of the subject. 
Mr. Teylor is right, we think, when he suggests that 
mathematics have gained too high an estimation in 
technical schools. We cannot conceive of an engineer 
who was unacquainted with the strength of material, 
the nature of stresses, the means for working metal, 
stones and timber, and the gereral facts of physies 
and chemistry. These things ard many others must 





be known and handled by the mind. But we can 
quite well conceive a _ super-perfect Babbage 
calculating machine that would answer by the turn 
of handle any mathematical proposition that might 
be put before it. There are certain things mathe- 
matics cannot replace, and it is those things far more 
than mathematics that should be given the place of 
honour. No one, we trust, will run away.with the 
idea that we fail to recognise the value of mathematics ; 
nothing could be further from the fact. Accurate 
measurement is the basis of science. What we desire 
to convey is our conviction that good engineers, men 
of resourcefulness, inventiveness and imagination can 
be made with far less mathematical knowledge 
than is now insisted upon. The science of mathe- 
matics is best reserved for those who have the 
aptitude for it. Such men become useful caleu- 
lating-boxes in the hands of others, whose natural 
bent is towards invention and creation. Where you 
may find a thousand engineers doing useful work in 
the world with no more than a decent acquaintance 
with arithmetic, you shell barely find one. high 
mathematician who is also a progressive engineer. 


* *+ * & * 


NEARLY two years ago the Science 


Pi Museum at South Kensington 
Paar 8 closed its doors to the general 


public. Students could still make 
use of it, and any one who desired to visit it with a 
serious purpose could obtain permission to do so, but 
to the cesuel visitor it was shut, and the small boys 
and girls who made a2 playground amongst its treasures 
no longer passed its doors. This course was, so the 
euthorities thought, forced upon them by the calls 
of economy and by the depletion of the staff. 
Apparently they have changed their mind, for in 
spite of the fact that the conditions ere now, 
presumably, worse than they were in 1915, the Board 
of Education has decided thet the Museum is again 
to be eccessible to all and sundry, and on Tuesday 
last the familiar doors were opered again. It is true 
@ certain amount of curtailment hes taken place, and 
some of the galleries will be clcsed to those who do 
not bear special permits, but the greater part of the 
Museum will be open free on every week-day from 
morning till evening, ard on Sunday afternoons. 
There is nothing more difficult to estimate than the 
velue of museums, ard perticularly of museums of 
antiquities, but it may with safety be assumed that 
the educational merits of the collections at South 
Kensington cerrot be over-rated. Properly studied, 
it displays the whole history of engineering and ship- 
building, and it contains not only priceless relies of 
the past, but many ingenious models made in its own 
workshops, which, put in motion by simple means, 
exhibit the action of machines and convey at once 
lessons that are with difficulty learnt from books. 
Placed in the centre of the scientific learning of the 
Metropolis, its educative importance must be given 
the place of honour, but regarded by those who have 
pessed the meridian, it is the charm of its old 
associations that make the greater appeal. To the 
young men also, the coming engineers, there 
must be stimulation in the sight of the very 
works that had started their great predecessors 
on the road to fame, and are in many cases the 
work of the inventors’ own hands. We should 
like here to say a few words about the two catalogues 
of the Museum. The descriptive cards which are 
attached to the exhibits are admirable in themselves, 
but those who desire to add invaluable books to their 
libraries will do as we have done, ard have the 
catalogues bound for their shelves. They wil! find 
in them the wherewithe] for many 2 moment’s 
recreation. It is pleasent to recall thet plers for the 
enlargement erd reorganisation of the famous 
Museum—the most thoroughly British museum in 
the kingdom—have been preparcd, end that their 
execution will be entered upcn when labour ard 
meterie] are orce more available. 
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1917 AND THE QUESTION OF SHIPS. 


introduction. 


Ir will readily be granted that there is no single 
year in the Christian era so brimful of events as that 
just past. Literally, hundreds of the episodes which 
have been crowded into its short space of 365 days 
would have been in normal times the source of weeks 
of discussion, wonder and controversy ; but so swift 
now is the recurring sequence of imporatnt deeds 
directly connected with the war, and arising out of 
it, that it has been possible to deal with each of them 
only as they arose, and to give to each merely a pass- 
ing reference. 

The third complete year of the war, 1917 opened 
auspiciously for the Allies. It held out reasonable 
hopes and expectations of an early and decisive 
victory for the Allied cause. It ended in doubt— 
in times which are to us the most critical which we, 
as a nation, have ever had to face. 

Before proceeding to discuss the events of the year, 
so far as they apply specially to the subject with 
which this article is most directly concerned, it is 
desirable to show the effect and the potential effect 
of such events on shipbuilding, and to consider its 
future conduct and the course of preparation for 
the more distant future. 


German Submarine Warfare. 


At the beginning of the year the German unre- 
stricted submarine warfare began to grow in inten- 
sity, reaching its high-water mark in April and May. 
The rules of such warfare, as propounded by Germany, 
were to the effect that all the waters adjacent to Great 
Britain and the Allied countries were declared to be de- 
barred to all shipping. Any vessel found within that 
area, whether belonging to the Allies or neutrals, 
would receive little consideration at the hands of the 
German submarines. How thoroughly they have 
done their work is a matter of common knowledge. 
On January 3lst Germany carried her threats a step 
further. “* Hospital ships will no longer be tolerated 
between Britain and the Continent,” she announced. 
Vessels have pneen sunk without warning ; merchant 
traders, with passengers and cargo, it mattered not, 
transports and hospital ships. Amongst the latter 
may be cited the Asturias, Lanfranc, Gloucester 
Castle, Donegal, and the Britannic. In their acts 
of cruelty and barbarity on the high seas the Germans 
have surpassed themselves. Inoffensive neutrals, 
carrying on their peaceful trade, taking supplies to 
and from their own homes, in fact, carrying to their 
peoples the necessaries of life, have been as 
ruthlessly dealt with as Germany’s open enemies. 
The pledge of safe conduct to vessels was treated 
like the “Scrap of Paper” which guaranteed the 
neutrality of Belgium. Seven Dutch steamers were 
given safe conduct, but the day they left Falmouth 
for their home ports six were sunk, and the seventh 
damaged by German submarines. The extent to 
which the Germans intended to violate all mer- 
chant shipping, bar their own, is reflected in the 
disclosures that the American Secret Service has 
furnished in connection with Count Luxburg. Cer- 
tain vessels were to be “ spurlos versenkt ” (sunk with- 
out a trace), and in reviewing the circumstances 
connected with the sinking of some of the vessels 
and the practice of the Huns in firing upon them, 
and their human freight and crews, or leaving the 
survivors to drift in the open sea without means of 
saving themselves, the only conclusion that one can 
reach is that Germany contemplated the extermina- 
tion by intimidation and the most barbaric methods, 
of the merchant fleets of all countries save her own, 
trusting, by the measure of sheer barbarity and threats 
of still greater acts of cruelty, to frighten all nations 
from the seas, and to instil into the minds of all sea- 
goers the fear that they would be proceeding to their 
doom—thus did she hope to deplete them of their 
tonnage in the belief that when peace returned there 
would be but one maritime nation in the world— 
Germany. Germany hoped to win out by her sub- 
marine warfare by July, then by October, bringing 
about an isolation of Great Britain, and forcing her 
Allies to sue for peace. She has failed. She has 
been unsuccessfti-in breaking the morale of our naval 


those countries, in comparison with the extent of 
the British losses, they are insignificant. The weekly 
returns, published by the Admiralty, shows three 
classes of vessels sunk by mine or submarine :— 
(a) Vessels of 1600 tons gross or over; (b) vessels 
under 1600 tons gross ; (c) fishing vessels. 

The accompanying diagram shows the course of 
the sinkings as furnished by the Admiralty, grouped 
into periods of four weeks, commencing from Feb- 
ruary 18th, and brought up to the week ending 
December 22nd. The total number of merchant ships 
of British register which have been lost is reported 
by the Admiralty to be 729 of 1600 tons and over, 
265 urder 1600 toas, and 171 fishing vessels. What 
these figures represent in point of total register ton- 
nage or deadweight carrying capacity has not been 
officially disclosed, but the Prime Minister in his 
speech, in the House of Commo }s, on August 16th, 
informed us that our losses from sinkings in April 
amounted to 550,000 tons, and in July to 320,000. 
He also stated that the net loss of tonnage per month 
of British shipping was about 250,000 tons—the 
difference between the sinkings and the rate of re- 
placement. At that time British interests were buy- 
ing ships from American shipbuilding yards, but this 
source has been closed, as, from September 13th, 
America began building for her own immediate wer 
needs—lending tonnage, where necessary, to France 
and Italy—and for her ultimate commercial needs 
when hostilities cease. 


Appointment of Shipping Controller. 
With a view to regulate and make the best use of 


the total tonnage of the Empire, the Government | 


a total gross register tonnage of 36,224 tons, were in 
commission at the end of November, but with the 
yards all at work on them for the past four or six 
months, it is anticipated—we gather from the tone 
of an official statement—that the December output, 
when it is announced, will be nearer seventy. Man’s 
inventions in the matter of expedients to replace 
tonnage quickly has not been confined to the Standard 
Ship. The building of wooden vessels has been 
revived, but instead of having to depend on the 
elements for propulsion, they are to be fitted with 
reciprocating and turbine machinery, and with water- 
tube boilers, fitted either for oil or coal fuel. America 
intends to build 400 vessels of such construction, 
totalling 1,500,000 tons. There is also the ferro- 
concrete ship, which is being actively experimented 
with in several of the yards in this country. Norway 
and Sweden have made considerable progress with 
this class of ship owing to the shortage of iron and 
steel for shipbuilding purposes, and Lloyd’s now 
recognise the type for classification. Many experi- 
ments also are being made in this country with the 
idea of welding ships’ plates by electricity in order 
to save the manual labour employed in riveting. 
In addition, we have the ordinary tramp vessel, 
with machinery ranging from triple-expansion reci- 
procating engines to triple reduction geared turbines, 
and from cylindrical boilers to water-tube boilers of 
many types. 

In another field of shipbuilding activity—the naval 
side—we have still more wonderful things to find, 
but a discreet silence as to their details is imposed 
upon us. There are anti-submerine craft of every 





description and device, and all manner of naval 
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RESULTS OF THE SUBMARINE CAMPAIGN 


appointed a Shipping Controller to take over the full 
control of all matters affecting the merchant tonnage. 


Sir Joseph Maclay, of Maclay and McIntyre, of Glas- | 


gow, was selected for the position. He has requisi- 


tioned all British shipping, and to meet the demands | 


of shipments from the Western hemisphere, has 
transferred all unnecessary tonnage in the East, in 
the South African and Australian trades, to the 
Atlantic trades. It is being managed by the steam- 
ship companies already established in those trades 
in such @ manner as to prevent any steamship com- 
panies from pushing their way into a trade in which 
they did not in the past participate. The shipowners 
have responded loyally to the demands made upon 
them. The requisitioned tonnage is being paid for 
by the Government at Blue Book rates—rates which, 
it is felt, are inadequate, bearing in mind the rates 
which the Government has to pay to neutrals for 
the use of their tonnage, and which certainly are 
much lower than those the United States is paying 
to her shipowners, whose vessels were all requisitioned 
from October 15th. 

The depletion of tonnege by the submarine warfare 
caused 2 remedy to be found, and the remedy or 


auxiliaries, such as mine-sweepers, special patrol 
| boats, &e. &e. 


Entry of the United States into the War. 


| British diplomacy has been held to be at fault ay 
|to the manner in which certain negotiations affect- 
|ing the war have been conducted. Criticism has 
| been levelled at the Foreign-office for its handling 
| of the Balkan affairs, and the argument has bee. 
| offered that Bulgaria and Turkey would not have 
| gone over to Germany had the Allies adopted the 
| same tactics as the Germans. If diplomacy played 
| any part in the entry of the United States into the 
| war, then we have an instance which should out- 
_weigh all others. Allied diplomacy hes scored to 
| the disadvantage of Germany’s blundering end im- 
| perious methods, but in studying this phase of the 
|matter it must not be inferred that diplomacy set 
| out to secure the active support of the United States. 
| It is not possible to minimise the entry of the Great 
| American Republie with its vast population, its vest 
| resources of food, coal, iron and steel, the vast re- 
| sources of its finance which had been piling up since 


and of our merchant sailors. Their bravery under 
attack, their keenness for “ carrying on ”’ are splendid, 
and no words of praise and commendation could be 
too loud in the appreciation of the services they are 
rendering the nation. The one unalterable result 
is thet Germany has forfeited any shred of respect 


expedient is the Stendard Cargo Ship. . The carriage August, 1914, all coming in on the side of the Allies, 
of cergo, whether food-stuffs, raw materials, muni- | and relieving the strain which Great Britain had to 
tions or anything connected with the active prose- | shoulder on behalf of France, Italy and Russia, and 
cution of the war is of paramount importance at the | her other Allies. 

moment. The best opinions assembled under Sir| America had a most difficult part to play as a 
Joseph Maclay in the country were sought before | neutral, and required delicate diplomatic treatment. 


she may have retained as an honourable antagonist, 
and hes alienated the sympathies of the neutrals. 
Her submarine warfare brought about the declara- 
tion of war against her by the United States, the 
South American Republics, and by China. 


Tonnage Losses. 


In February the Admiralty began to give a weekly 
résumé of the happenings connected with the sub- 
marine campaign. It published the weekly sailings 
and errivals of all merchant shipping in British ports. 
It showed the number of vessels which had been sunk, 
and the number which had been unsuccessfully 
attacked.. France and Italy have published similar 
weekly figures, but, bad enough as they are to 





the decision was come to, and the expedient which |The Germans have been tactless throughout, and 


promised eerliest relief wes the Standard Ship. This 
vessel has caused an undue amount of criticism. When 
it is borne in mind that it is a temporery expedient, 
and is to be so constructed that the minimum quan- 
tity of steel only will be used, in order rot to curtail 
the requirements of the Admiralty and Ministry of 
Munitions for their respective departments, it is 
but fair to withhold criticism and ewait results. It 
was announced that a lerge number of. such vessels 
would be soon available. Standardised, so far as 
hull end machinery is concerned, and the shipbuild- 
ing yards and engineering shops working from the 


| seemed to lose no opportunity of “ cheeking’’ the 
| United States on every conceivable occasion, treating 
| them as if they were of no account as a fighting 


factor, and adding insult to injury when they could. 
The breaking point was reached on April 6th, when 
President Wilson threw the whole resources of the 
United States into the scales in favour of the Allies. 
We have yet to see the full force of America’s co- 
operation. We have experienced relief of our financial 
strain. We have experienced relief in connection 





with our shipping end shipbuilding problem. Money 
and ships, foodstuffs, and munitions have been given 


same plans and patterns, the vessels admit of simple | readily to Russia, France, and to Italy, enabling Great 


and speedy construction. Seven such ships, with 


' Britain to do a greater share for herself than she had 











Jan. 4, 1918 


THE ENGINEER 


15 








hitherto been able todo. American troops are coming 
across the Atlantic, and although they have already 
been blooded on the Western Front, Germany and 
now Austria have yet to feel the effect of those 
2,000,000 troops which it is expected are to be on the 
Western and Italian Fronts in the coming summer. 


Man Power for the War. 


At the beginning of this year the country will be 
called upon to make large sacrifice of man power. 
Indications are thet unnecessary trade will be stopped, 
and labour will be transferred to industries where it can 
be the better employed in the necessary and essentiel 
prosecution of the war. The first call should be for 
our shipbuilding yards and engineering shops. The 
United States requires 300,000 more men in her yards, 
and with these American experts think it would bx 
possible to meintein three cight-hour shifts. Our 
wants are stated to be no less then 150,000 to eneble 
the work to proceed in full swing. Sir Eric Geddes, 
in his speech recently before the House of Commons, 
informed us that labour wes required in all our ship- 
yards, end Mr. Lloyd George the following day 
repeated that tonnage alone wis the important factor 
to secure the successful issue of hostilities. 


Ships, Ships. 


It wes ships, and a large supply of them, which 
enebled this country to rise to its eminence amongst 
the great nations of the world. It is ships, and a 
large supply of them, thet hes enabled this 
conntry to carry on the war thus far successfully. 
It is ships, and a large supply of them, that 
will be the important factor in carrying it 
further to a successful conclusion. It is ships, 
and a large supply of them, that will re-establish 
the trade and maintain the supremacy of this 
country and our Empire when hostilities cease. 
It is ships all the time. ‘* Ships, ships, more ships!’ 
is & phrase which we have heard from more than 
one responsible statesman of the Allies, and it is to be 
hoped that nothing will come in the way of the 
reelisation of the full shipbuilding programme of 
Great Britein end the United States, Japan, and, toa 
lesser degree, Itely, upon which countries the Allies 
depend. The Government has built ships; the 
Government is operating ships, end the Government 
is taking over more ships from day to day, and it is 
left to the shipowners to manage them on behelf of 
the Government account es if they were their own. 
Loyally they are cerrying out their work ; yet there 
is en irksomeness with them that they ere unable to 
meke arrangements for the future, which, as prudent 
owners in the past, they had elways to be doing. 
The fleets which they presented to the Government 
on the outbreek of hostilities were created out of their 
own finance, resource and initiative. The fruits ot 
their success were their only reward. Foreign 
Governments in the past heavily subsidised their 
shipbuilding ard their shipping, exd are to-day 
arranging to provide for the future vast suis of 
money to enable their countries to have a flourishing 
shipbuilding and shipping industry. Lt is-only to-day, 
when thinking of the future, that our shipowners feel 
that financial assistance is required by them. With 
the present corditions in the shipbuilding #: ¢ shipping 
trades, viz., the high cost of labour, materials, and ot 
the ships, and high operating expenses, together with 
the meagreness of the Blue Book rates, the cost of 
insurance, and the application of excess profits of 
texation, they feel extremely doubtful about their 
position in the future. The rank and file of British 
shipowners ere going out of the trade owing t« 
its uncerteinty, and shipping is being concentrated 
into a few hands. Unless the Government cen hold 
out inducements of an early relaxation of its control, 
shipping will lenguish, also shipbuilding, with the 
result that the trade of the country and the Empire 
will be in jeoperdy. 

A large sum of money will be required to replace 
lost tonnage. The cost of tonnage is over 100 per 
cent. higher than it was in pre-wer days. It is true 
the Government is building ships which cen be turned 
over to private interests when State control relaxes, 
but they will have to be peid for, and it is doubtful 
if the united resources of the steamship companies of 
the country will be sufficient to bring the mercantile 
fleet up to pre-war standard. It is estimated*that 
£250,000,000 at least will be required for this purpose. 
The United Stetes has realised the value of ships es a 
fector of success. The readers of THE ENGINEER are 
familiar with the general conditions of shipbuilding 
in America before the wer and as they are to-day. 
The Shipping Board and the Emergency Fleet Cor- 
poration control all shipping, end from October 15th 
all vessels of American registry of 2500 tons end 
over are requisitioned. The Americans have 
energetically tackled many pressing problems. 
Enemy shipping has been seized, and where 
damage was done to the vessels it has been 
meade good and the vessels put into service. The 
coasting trade of America has been thrown open to 
non-American shipping in anticipation that neutral 
shipping, which was lying in American harbours, 
would go into the coasting trade and release American 
vessels for the Transatlantic services. American 
shipping has been transferred from the Pacific and 
from the Great Lakes to the Atlantic. America has 
negotiated the loan of 300,000 tons of Japanese shipping 





for the Atlantic trades in return for the export of | 
100,000 tons of steel plates to enable Japanese ship- | 
Every available ship is being | 


building to progress. 
put into the Atlantic trade to carry to the Allies 
focdstufts, munitions, horses, oil, and America’s own 
armies, their equipment and necessaries of existence. 

It is all a question of ships. After the war trade 
will follow the country which has ships. Never will 
the truth of the phrase ‘Trade follow the flag” be 
more apparent than within the first five years after 
the signing of the peace treaty. 
trade of the world will have an opportunity of falling 
into well-defined channels, and once it has settled 





During that time the | 
| each of 600 horse-power, driving Smith-Michell pumps 
| by means of rope drives. Fig. 1 shows the general arrange- 





IRRIGATION SCHEME ON THE RIVER 
MURRAY, SOUTH AUSTRALIA. 


Tue South Australian Government has just completed 
another irrigation scheme along the banks of the river 
Murray. The installation, which is described b2low, is 
situated at Berri, and is primarily for the settlement of 
returned soldiers, who may choose to take up fruit-grow- 
ing—an industry which is making rapid strides—along 
the fertile banks of the Murray River. 

The plant consists of two 4-cylinder Premier gas engines 








Fig. 1—INTERIOR OF ENGINE HOUSE 


down it will be difficult to shift. The Colonies are all 
crying out for increased tonnage and better trans- 
portation facilities, crying for it from the Mother 
Country to make them independent of what was once 
enemy shipping. The Mother Country is crying for 
more tonnage to enable her shipowners to take up 
fields of activity which were once the prerogative of 
the Germars. No efforts should be reglected to 


secure every available ounce of tonnage it is possible | 


for the country to construct: first to assure us of a 


victorious peace during the present year, secondly, to | 
: 
assure us of an honourable existence after the war, 


and thirdly to place us in a position to meet. our 








| ment of the engines, which are of the multi-cylinder hori- 
zontal type. The cylinders are single-acting, with the 
piston of each coupled to a separate crank. A massive 
bed carries the crank shaft bearings, and to it also 
the cylinder and jackets are bolted. The cranks are 
| completcly covered by oil splash guards, and the lubri- 
cation is of the forced type. The valves open directly 
into the cylinders, the adnission valve being above and 
exhaust valve below, a design introduced by the Premier 
Gas Engine Co., Limited, as far back as 1893. The valve 
gear is operated by a shaft running in self-oiling bearings 
| behind the cylinders. The governor is driven from the 
crank shaft by screw gears, and runs at a high speed. It 
is of the spring loaded type, and it controls a throttle 
| valve inthe gas supply. It can also be connected to the 











Fig. 2—THE DUPLEX PUMPS 


competitors in the trade war which it is agreed is to | 


follow. Finally, let us take Sir Erie Geddes’s speech 


in the House of Commors on December 12th. He 
told us :—(a) That Germany was building sub- 
marines fester than we were destroying them. (b) 


Theat Germany was destroying our ships fester than we 
were building them. 


two points moving on straight lines, which are bound 
to coincide sooner or later—where, depends upon the 
relative rate of increase of rate which Germany can 
maintain. It is for us to stop the progress in time, 
and for us to assume the lead in both these respects. 
There is ample justification therefore for stating 
that 1918 will be as eventful as 1917, and its daily 
course will be regulated, and its effect on future years 
will be determined by ‘‘ Ships, ships, more ships !’’ 








The admission is_ striking. | 
The two facts, to use a simile, may be compared to | 


air throttle valve if desired. The gas throttle valve 
is specially designed so as to be free from sticking troubles, 
even with gas containing an excessive amount of tar. 
| The ignition is effected hy magnetos operated by excen- 
trices, and the timing of the ignition can be easily varied 
within wide limits while the engine is running. An 
important feature claimed for the engines is that the 
springs on the exhaust and inlet valves are fitted in dupli- 
cate, and that should any spring break while the engine 
is running it can be replaced without stopping. 

The pumps were manufactured by the G. Weymouth 
Propty., Limited, of Melbourne. They are each designed 
to lift 500,000 gallons per hour to a height of approxi- 
mately 100ft. from the low stage of the river, the total 
pressure head, including friction losses in the pipe, being 
115ft. A special feature of the Smith-Michell pump is 
the method which is employed for utilising the kinetic 
energy of the water which is discharged from the pump 
impeller. The latter is surrounded by a turbine wheel, 
which absorbs the energy of the water and employs it to 
| drive a secondary pump impeller, which is coupled to the 
| turbine shaft, but arranged in a separate volute casing 





. 
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In Fig. 2 all the four volute cases of the two pumps are 
seen. The nearest contains the primary pump impeller, 
which is driven from the gas engine by ropes on the rope 
wheel, seen in the forsground. Ths next pump casing 
contains the secondary pump impeller, driven by a water 
turbine in the first casing, as described above. 

Apart from the high efficiency of pumps of this type, 
which, we are informed, has, in careful trials, been found 


to reach 84 per cent., the method of producing the initial | 


suction lift by the comparatively slow running secondary 


impeller has proved of great advantage in the irrigation | 
plants on the Murray River, where at most places the | 


level of the river varies to the extent of upwards of 20ft. 
at different seasons. 
the pumps have, we understand, been successfully operated 
with suction lifts of over 28ft. without cavitation of the 
impeller or any other troubles res#!ting. 

The gas plant consists of down-draught producers of 
the Cambridge type, which are so designed as to be capable 
of burning wood up to 5ft. long. During the tests very 
satisfactory results were obtained both as regards fuel 
consumption and capacity. The duration of the test | 
extended over 30 days, during which a non-stop con- 
tinuous run was carried out, the quantity of water | 
delivered being checked by weir measurement. The actual | 





Both at Berri and at other places | 


looking towards the kitchen, and therefore in the opposite 
| direction to that seen in the views of other interiors. This 
room has a large mahogany dining table, an armchair and 
six single chairs. The kitchen has on one side a stove, 
flap table and cupboard, and on the other side a sink, 
flap table and fixed table. At one end is a refrigerator, 
and at the other end is the pantry. The stove burns coal, 
/and there is a recess in the floor for fuel. Between the 
mess room and the kitchen there is a serving hatch. 

The sixth vehicle is the lighting and heating van. 32it. 
in length. The electric generating sets are in duplicate in 
a compartment to themselves, whilst the other compart- 
| ment contains a vertical steam heating boiler. The floor 
of this car, as well as the sides and ends up to waist height, 
are steel plated on account of the coal that has to be 
carried, and in order to reduce the risks of fire. 

The seventh and eighth vehicles are brake vans ; the 
additional van being necessary for use as a baggage car to 
carry twelve hut tents for the clerks, cooks, batmen, &c., 
and spare parts for the train equipment. 

The train has an over-all length of 308ft. 4in., with a 
tare weight, in running order, of 128 tons 6 ewt. The 
whole of the vehicles were converted from existing North- 
Eastern passenger stock. The leading five vehicles have 
through communication by means of gangways—not 














Fig. 3—-PUMPING STATION ON MURRAY RIVER 


output during the run exceeded the guarantee by more 
than LO per cent. 

A view of the pumping station taken from the far side 
of the Murray while the latter was in flood is given in 
Fig. 3. 

The complete installation was carried out by the Aus- 
tralian representatives of the Premier Gas Engine Co., 
Limited, Messrs. Clutterbuck Brothers, of Adelaide, 
Melbourne and Sydney, under the supervision of their 
consulting engineer, Mr. W. F. Saunders, and is one of 
several similar installations along the Murray in which 
Premier gas engines are used. : 








SPECIAL TRAIN FOR THE DIRECTOR-GENERAL 
OF TRANSPORTATION. 


In June last the North-Eastern Railway Company com- 
pleted it its works at York a train for the Director-General 
of Transportation and his staff. This train consists of 
eight vehicles in the following order :—Director-General’s 
car, which includes the clerks’ office; senior officers’ car, to 
accommodate two officers ; senior officers’ car, to accom- 
modate four officers ; general office car, officers’ mess and 
kitchen car, lighting, heating and baggage car, brake van, 
baggage van. A view of the exterior of the complete 
train and of the interior of some of the vehicles are given 
in a Supplement to the present issue. 

The Director-General’s car is 45ft. in length, and consists 
of a central compartment fitted up to serve as an office-bed- 
room, and provided with a commodious desk, together with 
a revolving chair, easy chair, and a couple of single chairs. 
It has a falling table attached.to one side, and at one end 
a falling bed, which may be used as a couch by day. When 
out of use the bed can be neatly hinged up and hidden 

rom view by acurtain. Leading out of this compartment 
at the desk endisa dressing-room provided with a dressing- 
table, wardrobe, &c., off which is a bathroom having a 
full-sized bath and lavatory basin. Off the other end of the 
compartment is an office with complete accommodation 
for the principal assistant at a desk on one side, and for 
five clerks at a table along three sides—a view of part of 
this office is shown in the Supplement ; the door seen therein 
leads to the Director-General’s compartment. 

The next car is 34ft. 6in. in length, and contains two 
office-bedrooms, one each for two senior officers, together 
with a bathroom between the two compartments. Each 


compartment has a fixed bed, wardrobe, lavatory basin, |. 


revolving chair, and a drop table. Following this is a car 
of the same length, which gives practically the same 
accommodation for four senior officers. 

The fourth vehicle is also 34ft. 6in. in length, and is the 
general office car, having desk accommodation for a senior 
elerk at a central table, and sixteen clerks at eight trans- 
verse tables. Each table has a set of pedestal drawers, 
whilst filing cupboards are placed in convenient positions. 
In the view we give of this office the door seen at the end 
leads towards the senior officers’ quarters. The fifth 


central gangways, as in our corridor stock, but on one side 
as in the travelling post-office. The gangways consist of 
falling plates, and have side protection chains. When the 
train is travelling the gangways are raised and secured to 
the gangway doors. All the side doors on the opposite 
side to the gangway, with one exception, are screwed up ; 
the exception is in the officers’ mess room. As a rule all 
the doors, except one in each vehicle on the gangway side, 
are also screwed up. Fibre mats, sunk into the floor, are 
rovided at all the doors which open. 

The train is lighted throughout electrically, and is pro- 
vided with steam heat, on the high-pressure system, from 
the boiler in the sixth vehicle, by means of pipes and 
radiators. The ventilation is most complete; a good 
supply of drop lights is provided, and there are also fixed 
and portable fans, and a large number of torpedo roof 
extractors. The drop lights have wire gauze panels, so 
that when the lights are lowered mosquitoes and other 
winged pests may he kept out. The mesh of the gauze is 
such that it does not unnecessarily obscure the light. 
Each car carries 150 gallons of water in the roof, whilst the 
Director-General’s and officers’ cars have an ample supply 
of hot water at any time. The windows are fitted with 
balanced blinds of a non-translucent material. The floors 
of the five leading vehicles are covered with cork lino, 
and the interiors are finished in white enamel. The 
furniture is stained and polished mahogany. 

The couplings, side chains and draw hooks throughout 
are to the North-Eastern standards, except at each end, 
where continental equipment is fitted. Steps and hand- 
rails are provided at the doors to enter and leave the cars 
at the road level. The train is equipped with the West- 
inghouse continuous brake as well as with hand brakes. 
The exterior is painted lead colour. 

The train was furnished complete with bed linen, furni- 
ture, crockery, pans, glass, cutlery, &c., by the North- 
Eastern Company, and was converted to its present use in 
about three months’ time, under the supervision of Mr. A. 
C. Stamer, the company’s acting chief mechanical engi- 
neer, to whom we are indebted for these particulars and 
the photographs from which our illustrations have been 
prepared. 








In the year 1700 hewers of coal received as wages one- 
twelfth of the selling price, in 1800 the proportion had 
risen to one-eighth, in 1896 to one-fifth, and in 1913 the 
amount claimed by the collier was one-third. These 
figures point very conclusively to the further use of mech- 
anical methods in coal mining as the means of increased 
production. Statistics relative to the use of coal-cutting 
machines in the United Kingdom are given in Part II. 
of the, Annual Report on Mines and Quarries for 1916. It 
appears that in that year there were 667 collieries 
where coal-cutting machines were at work, as against 
638 in the preceding year. The total number of machines 
employed was 3459—as against 3089 in 1915—of 
which 1590 were worked by electricity, and 1869 by 
compressed air : the total quantity of mineral obtained in 





vehicle, again 34ft. 6in. in length, is the officers’ mess and 
kitchen car. We give a view of the mess room taken 


. 


1916 by the aid of these machines was 26,805,398 tons, 
an increase of 2,295,274 tons compared with 1915. 





STATE CONTROL OF AMERICAN RAILWAYS. 


As from noon on Friday last, the 27th ultimo, the 
President of the United States took possession and 
assumed control of all the railways and transportatioa 
systems in his country, including all termini, sleep- 
ing cars, parlour cars, elevators, warehouses, telegraph 
and telephone lines, and all other equipment and 
appurtenances commonly used to operate as rail or 
combined rail and water transportation systems, but 
excluding street railways. This action was taken under 
Section | of the Army Appropriation Act of August, 
1916, which recites that ‘‘ The President, in time of 
war, is empowered through the Secretary of War to 
take possession and assume control of any system or 
systems of transportation in any part hereof, and 
utilise the same to the exclusion, as far as necessary, 
of all other traffic thereon, for the transfer end trans- 
portation of troops, war material ard equipment 
therefor, and for such other purposes connected with 
the emergency as are needful or desirable.”’ President 
Wilson’s proclamation seys that the Secretary of War 
ard he have agreed, ell circumstances taken into 
consideration, that the best results can be obtained 
under the immediate executive direction of Mr. 
William G. McAdoo, whose practical experience pecu- 
liarly fits him for the service, 2nd whose authority, 2s 
Secretary of the Treasury, will erable him to co- 
ordinate as no other man could, the many financial 
interests which will be involved, and might, unless 
systematically directed, suffer very embarrassing 
entanglements. Mr. McAdoo, we may edd, wes the 
President of the Hudson end Manhattan Railway 
Company, which built some of the tunnels under the 
river. Hudson between New York City ard Jersey 
City. The vastness of the undertaking that has now 
passed under his control may be judged from the 
following figures, which are for the year ended Junc 
30th, 1915—the last published statistics of the Inter- 
Stete Commerce Commission :—Total trackage, in- 
cluding 99,910 miles of sidings, 391,141 miles ; number 
of locomotives, 66,502; number of passenger cars, 
55,810 ; number of freight cars, 2,370,532 ; number of 
employees, 1,445,381; capital actually outstanding, 
16,307,502,580 dols.; number of passengers cerried, 


976,303,602 ; number of tons of freight carried, 
1,802,618,177 ; railway operating revenue, 
2,956,103,202 dols.; railway operating expenses, 


2,088,682,956 dols.; net revenue from railways, 
867,420,246 dols. 

The remuneration to be paid to the railways whilst 
they are under the control of the President is to be the 
average net income of the three years preceding June, 
1917. We do not know what was the net income for 
the year ended June 30th last, as the fiscal year now 
ends with the calendar year, on December 31st, but 
it is a fact that much more business was carried during 
that year than in the previous twelve months. The 
net income for the latter year—that ended June 30th, 
1916—was 1,192,544 dols., and for the year ended 
June 30th, 1915, it was 866,676 dols. 

As it is now over eight months since the United 
States entered the war, some explanation would 
appear to be desirable as to why this step has become 
necessary now—why, with the experience of the 
British railways before him, President Wilson did not 
take this step at the declaration of war, or immediately 
thereafter ; certainly when the military cantonments 
were commenced and the troops began to move. ‘This 
explanation cannot be that the railways have not 
risen to the occasion. They have certainly responded 
to that part of the Presidential message of April 5th 
last, wherein Mr. Wilson said : ‘“‘ To the men who run 
the railways of the country, whether they be managers 
or operative employees, let me say that the railways 
are the arteries of the nation’s life, and that upon 
them rests the immense responsibility of seeing to it 
that those arteries suffer no obstruction of any kind, 
no inefficiency or slackened power.” In THE ENGI- 
NEER of October 26th appeared an article showing 
that a Railway War Board had been formed for the 
co-ordination and co-operation of all the railways, so _ 
that they were worked as one vast system. From 
time to time we have shown what excellent work this 
Board has done. In a statement issued by the Board 
on November 15th, it was stated that in the first five 
months of war-—April—~August, 1917—the railways of 
the United States handled 16 per cent. more freight 
traffic than in the corresponding period of 1916, and 
50 per cent. more than in the same months of 1915. 
In the six months—May-—October, 1917—there were 
moved 150,000 more cars of anthracite fuel than in the 
same months of 1916—an increase of 18 per cent.— 
and of 751,000 more cars of bituminous and lignite 
fuel—also an-increase of 18 per cent. There had 
been, since war wes declared, a movement of 116,000 
cars of freight to the camps of the National Army and 
the National Guard, and between August Ist and 
November 12th 1,200,000 soldiers, involving 2750 
special trains, had been transported to training 
camps, cantonments and embarkation points. This 
latter traffic has complicated matters and increased 
the difficulties of moving the freight traffic. Large 
troop movements are still being made, and the rail- 
ways are conveying to the training camps and can- 
tonments about 75,000 car loads of supplies a month. 
In addition to this increased traffic, the railroads are 
very short-handed, some companies reporting a 
shortage of 124 per cent., and a much larger percentage 
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of loss in the efficiency of its employees, because of the 
necessity of. filling vacancies with unskilled and in- 
experienced men. 

As it cannot therefore be the inefficiency of the 
railways that has led to the change, we must look 
elsewhere for the reason or reasons. ‘The first, no 
doubt, is the growing cost of trarsportetion. Since 
November 5th an application has been before the 
Inter-State Commerce Commission for an all-round 
increase of 15 per cent. in freight rates, but although 
judgment thereon was expected before Christmas it 
has not, et the time of writing, been dolivered. 
Manufacturers and traders generally have hed their 
working expenses increase too, and this fact, suggest- 
ing that to pzss the burden on to the traders would 
leed to the vicious circle we are feced with in this 
country, may have led to the reilweys being taken 
over by the State as a way out of the difficulty. 
Another fector is thet the companies ere in need of 
more locomotives end freight stock, exrd of additione! 
accommodation. With reilways in such a low 
financial state they cannot find speculators willing to 
invest in railway property, and, consequently, the 
equipment cannot be bought, nor the new lines, 
enlarged statiors, &c., provided. This state of things 
has 2pparently been recognised by the President, who, 
it is urderstood, is about to ask Congress to vote two 
hundred million dollers for the reilweys’ necessities. 
But, probebly, tho main rceson for the change lies in 
the attitude of lebour. All grades of railwaymen are 
asking for more wages, some for an increese of even 
40 per cert. This cleim, no doubt, hes brought 
about 2 climex, es the edvence in freight rates, if 
senetioned, would heve been required for existing 
Increased expenses <lone, end could not have met any 
considereble advance in weges. Thet our suggestion 
is well based would appear to receive confirmation 
from the fact thet ore of the first actions of Presider t 
Wilson, after taking over the reilweys, was to send for 
representatives of the men’s brotherhoods. Press 
advices sey thet the public expresses satisfaction at 
the railways having been taker. over. There is no doubt 
that it is concerned over the congestion that prevails, 
but if the situetion be improved, now that the railways 
are controlled by the State, it will be es a result of the 
removal of the anxieties thet have been burdening 
the compenies, end not because there hes been 
any inefficiency in the past. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Junior InstiruTioN or ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘* Some Aspects of Lubrication,” by Mr. 
H. E. Cosgreave. 8 p.m. 

SATURDAY, JANUARY dru. 

Royat Instirution or Great Brrrain.—Albemarle-strest. 
Piccadilly, W.1. Christmas Lecture V., ‘ Electric Dynamos, 
Motors, Transformers, and Railways,’ by Professor J. A, 
Fleming. 3 p.m. 


MONDAY, JANUARY 7ra. 


Juxion Institution or ENGINEERS: NorTH-WESTERN 
Section. Paper on ‘ British-made Machine Tools,” by Mr. 
C. W. B. Crossley, Manchester Photographic Society’s Rooms 
Manchester. 7.30 p.m. 


TUESDAY, JANUARY 8ru. 


Roya InstiruTion or Great Brrrary.—Albemarle-street, 
Piccadilly, W. 1. Christmas Lecture VI., ‘‘ Electric Telegraphs 
and Telephones,”’ by Professor J. A. Fleming. 3 p.m. 


InstiruTION oF Civ. ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Papers to be submitted for discussion :— 
“* Rail-Creep,” by Mr. Frank Reeves, and ‘‘ Creep of Rails,” by 
Mr. Harry Powell Miles. 5.30 p.m. 





WEDNESDAY, JANUARY 9ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society of 
Arts, John-street, ron 8 W.C. 2. Paper, ‘‘ The Artificial 
Seasoning of Wood,” by fessor Groom. 8 p.m. 


Liverroo. ENGINEERING Socrety.—Royal Institution, 
Colquitt-street. Paper ‘‘ Refrigerator Installations for Carriage 
of Ships’ Provisions,’ by Mr. J. B. Wilkie. 8 p.m. 


THURSDAY, JANUARY 10ru. 

Institution oF EtxrcrricaL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
“ Electrical Signalling and Control on Railways,” by Mr. C. M. 
Jacobs. 6 p.m. 


SATURDAY, JANUARY 12ru. 


Lonpon AssocraTION OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, E.C. Presidential address by Mr. R. M. Campbell. 
p-m. =: 


MANCHESTER ASSOCIATION OF ENGINEERS.—Paper by Mr. 
W. G. W. Millington, A.M. Inst. C.E., ‘‘ The Practical Use of the 
Microscope in Engineering. 6.30 p.m. 

Tue Roya Sanrrary Instirvure.—Council Chamber, Town 
Hall, Chester. Discussion on “ Activated Sludge,” to be 
_- by Dr. Meredith Young and Mr. 8. Ernest Melling. 

.30 a.m. 


Tue Association or Mryina Execrrican ENGINEERS: 
West or Scortanp Brancu. Paper by Mr. J. H. C. Brooking 
on “‘ Cable Complaints.” A display of cable joint boxes will 
— also a demonstration of repairing of cab tire trailing 
cable, 








Or the world’s current yearly output of 720,000 
kilos. of new gold, 450,000 kilos, or more than 
62 per cent. are of British Empire-origin. Of this amount, 


283,000 kilos., or 63 per cent. of the British production 
and 39 per cent. of the world’s, are derived from the 
Transvaal. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PATENT LAW REFORM. 


Sur,—The urgency and importance of this subject must be my 
excuse for taking up more of your valuable space at the present 
time. In my criticism of the forthcoming New Patent Bill, 
published in the issue of Tae ENGINEER of 21st inst., I confined 
my remarks principally to the absurdity, if not worse, ot limiting 
the efforts of inventors by further complications and limitations, 
as provided in the new Bill, and of the attempted perpetuation 
of the older continental systems, instead of adopting the newer, 
more democratic, and more perfeci patent system of the United 
States of America. In view of the damning facts and figures 
given in that communication—to which, up to date, there has 
been no reply—TI trust our legislators will think twice before they 
allow the said new Bill to pass into law without very serious 
modifications. In my younger days there were only two 
Members of Parliament-——viz., the late Mr. Anderson, member for 
Glasgow, and the late Mr. Joseph Chamberlain, member for 
Birmingham—who took any material interest in the reform of 
our British Patent Law, and the result was the enactment of Mr. 
Chamberlain’s Patent Bill of 1883, which was at the time an 
immense improvement on the previous old Act of 1852. 

Since then, however, there would appear to have been no 
wearer of ‘‘ Elijah’s mantle ” in this respect, but the late Sir 
John Leng, who between 1890 and 1900 succeeded in inducing 
the late Sir Michael Hicks Beach, then Chancellor of the 
Exchequer, to reduce the amount of renewal fees from £150 
to £95, at which sum they stand to-day. 

One of the novel features claimed by Mr. Chamberlain in his 
Act of 1883 was the ease and simplicity which any inventor 
could make application for ‘‘ protection,” i.e., by writing out his 
own specification and dropping it with a £1 note or postal order 
into the nearest post-office letter box. Contrast this with the 
uncalled-for restriction put on the inventor by Clause 84 proposed 
in the new Bill—oceupying nearly a whole page of the Bill—by 
which it is made a penal offence for anyone but a registered 
patent agent either to advise an inventor or prepare his specifica- 
tion for him, and we will see how far we have travelled, in the 
attempt of the framers of the new Bill to make as far as possible 
a close corporation of patent agents at the expense of inventors ! 
Verily, as you have wisely remarked in your review, a very close 
eye will have to be kept on this Clause 84 when the Bill comes 
before members of the House of Commons, as this is not the first 
attempt of the kind that has been made, but ineffectually 
hitherto. 

As regards the provision in the new Bill for the reinstatement 
of patents damaged by war conditions, that, as you truly have 
said, is wholly inadequate, and the extension of such patents 
should be given as a right, and automatically, without the pay- 
ment of fees of any kind. In my own experience patents in 
force in the end of 1914, and those taken out since, have remained 
practically dead letters, especially so far as export trade goes, 
while any business done under such patents has been solely for 
munitions’ service ; it is therefore entirely in the interests of 
British business that all British patents, from the beginning of 
the war and onwards till the end of the war, should be extended 
automatically and additionally, and freely for the time during 
which the war has lasted without having to make application 
to the High Court. 

James Kerru. 

December 30th. 





THE M.I.D. 


Sir,—-About eighteen months ago, I submitted to the M.I.D. 
& prospect necessitating a costly and lengthy series of construc- 
tion and experiment. It involved the making of a great deal 
of unusual apparatus and entailed special difficulties, but it 
was quite impossible without some Government sanction to get 
any of the work carried out, even if it had been possible to attain 
the desired ends by piecemeal construction and haphazard 
experiment. 

My subject was most carefully investigated at the M.I.D., 
and finally considered to point towards valuable results of 
national importance. Thereupon the M.I.D. decided to use its 
good offices to promote the equipping of a first-rate engineering 
laboratory for my special research. From this time on the 
M.I.D. acted in every possible way as if it were actually the 
parent concern, taking every trouble to negotiate all necessities 
with the other departments, and I am bound to say that every 
other department of the M.O.M. with which I have come in con- 
tact through the good offices of the M.I.D., has most courteously 
carried through whatever has been asked of it. 

Of all the departments this war has conjured up, the M.I.D. 
is a really stimulating one from the inventor’s point of view, 
that is, if he will understand invention means a great deal more 
than little peevish belches of ingenuity at any mortal thing. 
The M.I.D. has made a sound start in war time. Its possibilities 
for usefulness in peace time are illimitable if, as I sincerely hope, 
it has come to stay as a national bureau to vitalise the poten- 
tialities of whatever goes into the Patent-office. 

CaHarLes Hype BrapLe. 

Southampton, December 27th. 


“THE RARER KEY MINERALS.” 


Sir,—In your issue of December 28th last, a letter appears 
from the British Thomson-Houston Company commenting on a 
report of my recent lecture on the above subject, and stating 
that I was misinformed regarding the production of ductile 
tungsten filaments in this country before the war. This is not 
the case, however, as the statement made at the lecture was to 
the effect that before the war ductile tungsten filaments were 
not being produced on a commercial scale in this country from the 
ore. This fact is substantiated by the details in the letter from 
the B.T.H. Co. 

The final stages in the manufacture of the filaments were 
certainly carried out in this country before the war, but so far 
as 1 could ascertain no firm was at that time manufacturing 
ductile tungsten filaments from tungsten ore. The imported 
manufactured products which were, at that time, used by the 
various firms as the starting point, were pure tungstic oxide or 
tungsten rod. 

It would appear from their own statement that the B.T.H. Co. 
had to devote at least a year to investigation before they could 
bridge the gap between tungsten ore and their previous starting 
point, é.¢., pure tungstic oxide. 

Sypney J. JOHNSTONE. 

New Barnet. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Trade Position. 


NoruinG has yet been heard as to new pig iron 
and finished iron prices required from the Ministry of 
Munitions—the position remaining exactly as it was. 
But there is growing dissatisfaction among smelters at 
the delay on the part of the Ministry in coming to a deci- 
sion, and fresh efforts are to be made to get something 
definite on the subject. All the negotiations which have 
taken place with the Ministry on the question of the cost 
of production and selling prices have been without tan- 
gible result so far. This gives producars of pig iron, in 
particular, grounds for desiring to confine sales to old 
customers and from whom there will be no difficulty in 
collecting balance on old accounts. For it is still con- 
sidered a likely alternative that some price allowance or 
“ subsidy ’’ will be made by the Government to producers 
to counteract the extra costs of coke and coal. The extra 
costs, it may be here recalled, took effect in the middle of 
last September. The holidays have not altogether sus- 
pended business pressure, many new orders having been 
put through for urgent war requirements during the past 
few days. The iron and steel sheet trade is a marked 
exception to the general activity. The bar mills open 
1918 with a perfect plethora of work, and pricos are woll 
maintained for all descriptions of bars, hoops, and strips. 


Pig Iron Trade. 


Pig iron can be bought, but only in small lots. 
Smelters refuse absolutely to entertain business offered 
by new customers, even though they are backed with 
official recommendation. A large proportion of the output 
of pig iron over January and February has already been 
sold. Buyers have to take more than ordinary risk as to 
delivery, and this uncertainty has aggravated tension 
of late. The suspension of consumption, consequent upon 
the reccnt holidays, may do something to correct the cur- 
rent disparity as regards pig iron supplies, but in the 
present urgent conditions of demand the relief will be 
only temporary. It is clear that the reduced output of 
forge and foundry iron will not suffice to keep the depen- 
dent branches of manufacture going at the old rate. To 
what extent it may be possible or politic to redress the 
balance by cutting down exports remains to be seen. 
South Staffordshire part-mine is called for much faster 
than it can be made at 100s. for forge and 102s. 6d. for 
foundry qualities. The output of all-mine iron is not 
less disproportionate to the demand, and forge qualities 
remain at 115s., and foundry at 120s. For all the highest 
class of South Staffordshire irons there is a continuous 
pressure of demand. Stringency characterises every 
grade of the Northamptonshire market. Houses which 
were selling freely a short time ago are now compelled . 
to impose severe limitations on the orders accepted. Be- 
tween No. 4 forge, at 87s. 6d., to No. 1 foundry, at 96s. 6d., 
the full maximum prices rule. The shortage in Derby- 
shire Nos. 1 and 2 at 96s. 6d. and 94s. remains unrelieved. 


Semi-steel Prices in 1917. 


Raw steel prices have seen considerable change 
during the twelvemonth just ended, and always in an 
upward direction, arising out of extreme scarcity. A 
twelvemonth ago native Bessemer bars and billets were 
quoted on Birmingham Exchange at £15 and upwards, 
and U.S.A. material £16 toj £17 delivered Birmingham. 
This week soma Siemens open-hearth billets have heen 
sold under Government permit at from £12 to £16 10s., 
according to carbon content, but the more general average 
American billet price is £14 delivered here, a figure so 
high as to kill all chance of much business. 


Review of Manufactured Steel. 
Finished steel prices throughout 1917 have been 


mainly a matter of the Government maximum. Angles 
and joists have been nominal throughout the 
twelve months at the Government maximum of 


£11 2s. 6d. per ton, common plates £11 10s., and other 
sectional steel] in proportion. These maxima have ruled 
for over two years. As to steel boiler plates, what makers 
would require now, it is next door to impossible even to 

ess. Two years ago they were selling on Birmingham 
market on the basis of £12 15s. per ton, and twelve months 
back the price was certainly not less than £16 for jin. 
plates; those of Staffordshire iron boiler plates based on 
marked bar prices are quoted to-day £17 10s., best £18 10s., 
and double best £19 10s. But these figures can hardly 
be regarded as other than purely nominal, taking into 
account the enormous difficulty which it may be fairly 
assumed would be attached to securing delivery. Finished 
soft steel bars are selling at date at about £18 per ton, and 
hoops are £18 to £18 10s. There has been little alteration 
in these prices all the year, though the tendency has, of 
course, been steadily upwards on uncontrolled sales. Last 
year, however, both descriptions established a firm ad- 
vance of 50s. to 60s. per ton. 


Iron and Steel Scrap. 


The demand for scrap is enormous, especially 
in the wrought iron department. Steel scrap is not so 
searce on account of the large amount of shell discard 
steel in the market, but wrought iron scrap is almost 
unobtainable. Ironmakers are keenly inquiring among 
merchants for any supplies that may be available ; but 
there is little prospect of any new source of supply being 
discovered. 


Ironworkers’ Wages. 


Taking the record of the seventeen firms on the 
selling prices of which the sliding seale of the Midland 
Iron Trade Wages Board is based, it is established that 
current figures are most substantially ahead of those for 
1914, a state of things which will occasion no surprise. 
According to the Board’s ascertainments the average 
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net selling price rose from £14 8s. 64d. at the end of 1916 
to £15 7s. 2d. at the close of last year. The average price 
obtained in the summer of 1914, on the contrary, was as 
low as £6 15s. 9d., and this is a striking illustration of 
how the war has sent up values. Ironworkers’ wages 
have advanced by 7} per cent. during last year. The 
whole of this accrued during the first six months, the rate 
having been stationary since. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE motto of the iron and steel market is still 
*‘ wait and see,” in respect of the various changes in price 
which should follow from the advance in fuel last Sep 
tember. The position illustrates the difference between 
bureaucratic methods and the methods of Nature. 
Under the régime of Nature, five minutes would have 
been sufficient to adjust the prices of iron to the prices of 
coke ; under the régime of bureaucracy nearly four months 
have gone by, and the adjustment has not yet taken place. 
Here we have an illustration of the pace at which business 
will be conducted if our bureaucrats succeed in imposing 
themselves and their methods permanently upon the trade 
of the country. The holidays in the North still interfere 
a good deal with the conduct of business, or, at any rate, 
with meetings of the trade, and it is not possible to see 
yet whether any serious market change is coming over 
the trade with the New Year ; but apart from alterations 
by the authorities in the fixed prices it is hard to see how 
any change is to be brought about. One does not know 
yet whether the pig iron prices question is supposed to 
be settled by the trifling altorations already published ; 
but if so, it is surely the duty of the authorities to pub- 
lich definite information ; and, if not, then it is their duty 
to hurry up with a final settlement. 


Pig Iron. 


There has been some new business in foundry 
iron this week, but not very much. Makers are not desir- 
ous of taking fresh orders, and it is not at all easy for the 
consumer to buy; while he must have a certificate to 
obtain the iron already bought. The trades which use 
iron castings for ordinary work are consulting together 
to see what can be done to safeguard their interests, but 
nothing definite is known ; and as things stand at present 
it would appear that these industries must go to the wall, 
and stand aside there until the war is finished. The prices 
of foundry iron are, of course, nominal at 98s. 8d., deli- 
vered, for Derbyshire No. 3, and 102s. 6d. for Stafford- 
shire, and 126s. 6d. to 128s.. plus a commission, for Scotch 
irons. Curiously enough, the latter seem more plentiful 
now than common foundry iron. 


Semi-steel. 


There is no change in the position. The official 
price for billets remains at £10 7s. 6d. per ton. The plate 
shearings, so freely made by the rollers of ship plates, are 
now considered as billets, and must be sold at £10 7s. 6d. 
per ton, with the exception, that when they are cut 
to specified size and weight, an extra 5s. per ton may be 
charged. 


Finished Steel. 


There is no finished steel in this market at the 
moment. American wire rods seem to be withdrawn, 
although it is said that business might be arranged between 
£21 and £23, c.i.f. Liverpool. 


Serap. 


The demand for heavy wrought scrap remains 
very strong, and it is quite clear that the local supplies 
are not equal to it. If some railway scrap could be placed 
on the market, the situation might be relieved for a time, 
but renewal work on the permanent way is not often 
undertaken now. Hence, permanent way scrap is not 
of frequent occurrence. It would seem that the price 
regulations prevent the possibility of bringing in wrought 
scrap from any distance; and, in fact, it very rarely 
cemes to Lancashire even when prices ar> free. Holders 
of foundry scrap are doing as little as possible, for they 
are waiting to know how this question is going to be treated. 
Nominally, the prices are unchanged at 110s. for good 
ordinary quality, up to 120s. for specials. Steel scrap is 
quict at 105s. on trucks, and steel turnings at something 
less than 70s. 


Metals. 


In the metal market tin provides the main 
interest, and the effect which the placing of it under 
Regulation 308 of the Defence of the Realm Act will have 
on prices. At first there was a slump in spot tin, and a 
drop of over £12 per ton ; but one does not see how any 
such artificial interference can alter the situation. Former 
experience teaches us that the ordinary result will be to 
bring about higher prices in the future,. 


Internal Combustion Engine Industry. 


In the Manchester district there is at present 
under consixuction a number of specially large gas engines, 
which diffsr materially from the general run of engines. 
I had an opportunity of inspecting one of these engines, 
of quite a new type, a few days ago in the British Westing- 
house Company’s shops at Trafford Park. It is designed 
to give an output of 1080 brake horse-power on producer 
gas of 135 B.Th.U.’s, at a speed of 166} revolutions per 
minute. It is of the three-crank vertical double-acting 
type, with three cylinders, each 26in. bore by 30in. stroke, 
and will be coupled to an alternator. It is of the 
totally enclosed type, and has piston and cross-head 
slides. The pistons, rods and exhaust valves are all water- 
cooled, the circulation being maintained by two ram 
pumps mounted on the first platform at one end, and 
driven by means of a small crank, with locking gear, from 
the cam shaft. For the cylinder jackets and covers the 


cooling water is circulated by means of two water pumps, 





driven direct by electric motors, and supplied with control 


gear. The cam shaft and gearing are enclosed inside a cast | 


iron casing extending the whole width of the engine, and 
this operates the valves in the top and bottom of the 
cylinders by means of rods and rocking levers. Forced 
lubrication is provided for all the main moving parts, includ- 
ing the crank shaft, pins and piston pin bearings. Ignition 
is by means of a Westinghouse h.t. magneto set. The 
fly-wheel is of very large diameter and special construc- 
tion to withstand the bursting stresses. The engine will 
be coupled direct to a 750-kilowatt alternator, three-phase, 
50 periods, at 6000 volts, which will be fixed upon an ex- 
tension of the crank shaft, and will be supported by an 
outboard bearing. The exciter will be provided on the 
same shaft. The engine will be started by compressed 
air, stored in a reservoir at 350 lb. per square inch. The 
pressure in this receptacle is maintained by means of an 
electrically-driven compressor. This engine will be fitted 
with an exhaust heat boiler. The British Westinghouse 
Company has had a busy year in the internal combustion 
engine department, and has built about a dozen gas engines 
of their new vertical tandem type, in sizes up to 700 
brake horse-power for producer gas. These engines are 
built in three standard sizes, having 2, 3 and 4 cranks 
and of 350, 525 and 700 brake horse-power, at 300 revo- 
lutions per minute. They have separate cylinder liners 
and jackets, with large water spaces and clearing doors, 
valves in the cylinder heads, and both inlet and exhaust 
valves in removable and interchangeable cages. This 
is a very important feature, and simplifies the ‘* spares ” 
problem. This firm has also supplied engines during the 
past year for operation on coke oven gas up to 500 brake 
horse-power, but the Diesel enginc business has becn 
handicapped by the high cost of fuel. In spite of this, 
however, I am informed that two sets of 250 brake horse- 
power and 480 brake horse-power have been constructed 
for France. The demand for the smaller horizontal gas 
engines has not been great, but there has recently been 
constructed a twin-cylinder engine of 159 brake horse- 
power for the Queenstown Docks. Developments in 
the semi-Diesel engine have been deferred until times 
become more normal. 


Manchester Merchants and Trade After the War. 


A body, known as the Manchester Association 
of Importers and Exporters, after considering and 
discussing proposals to retain power for three years 
after the war is ended to prohibit importation and 
exportation of goods, has adopted a _ resolution 
expressing alarm at the proposals. The Council of 
this association records its opinion that such control 
should cease, except with enemy countries and subjects, 
at th> earliest possible moment after the war consistent 
with the national interests. Further, the Council repr >- 
sents that the world-wide commerce of this country has 
been largely built up by the capital, technical knowledge, 
energy, and enterprise of its merchants, and it protests 
against a policy which it holds would ihevitably result in 
seriously injuring the merchants of this country with- 
out ensuring any corresponding benefit to manufacturers 
or consumers. 


The 12! per Cent, Bonus. 


Further evidence of the unpopularity of the 
above bonus is provided by the following resolution of 
the Accrington and District Branch of the Master T>xtile 
Machinists and Engineering Association, which was passed 
at a recent meeting :— That this meeting hereby de- 
nounces the action of the Minister of Munitions in ordering 
payment of a bonus of 12} per cent. to munition workers. 
It affirms that the order is mischievous and unjust to both 
employers and employed; it is an unwarrantable inter- 
ference with the work of the Committee on Production, 
and has caused dissatisfaction and unrest everywhere. 
This meeting urges that Mr. Winston Churchill should be 
called upon forthwith to resign the office of Minister of 
Munitions, and that the order he has issued should be 
withdrawn. That a copy of this resolution be forwarded 
to the Prime Minister.” 


A War Bonus Scheme for the Textile Industries. 


The various organisations of masters and work- 
people in the bleaching, dysing and finishing trades have 
agreed upon a bonus scheme, whereby the wages of 60,000 
workers in Lancashire, Cheshire and Derbyshire will, during 
the period of the war, be regulated on a sliding scale re- 
viewed every three months according to the Board of 
Trade figures as to the cost of living. Briefly, the scheme 
is that when the Board of Trade figure for the increased 
cost of living is 75 per cent.—which was the figure when 
negotiations began—the war grant for all males of 18 
years and upwards shall be 4d. per hour, for females 18 
and upwards 23d., for males and females of 16 and under 
18, 2d., and for workers under 16, 1?d. Every three 
months a joint committee will meet, and on the basis of 
the last published figure of the Board of Trade will alter 
the rate of war grant in proportion to the rise or fall. An 
exact schedule of variations based on rises and falls of 
1 per cent. has bzen prepared, and by this means both 
employers and workers will be abla to reckon their new 
scale of war wages as altered at each quarterly review. 
The agresment remains in fores for a period of twelve 
months for until the declaration of peace if that event 
takes place zarlier) and is terminable by thres months’ 
notice from either side. It embraces practically all classes 
of workers in the industry except mechanics and others 
engaged in the maintenance and repair of plant, machine 
printers, &c., whose war earnings are already fixed under 
agreement. 

Barrow-1n-Furness, Thursday. 
Hematites. 

Throughout North Lancashire and Cumberland 
there is a very busy state of affairs to report in the hematite 
pig iron trade. Makers are faced with’a continuous strong 
demand for iron, and they are doing their best to meet 
these heavy requirements. So far as the Barrow blast- 
furnaces are concerned, the big proportion of the iron is 
being used up at the firm’s own steel works, and the same 
is the case in the Workington district. Smelters could do 
with a bigger supply of iron ore, and also labour, which 
would enable them to get additional plant into motion. 
Supplies of ore are better than they were, however, and 





‘should be further increased shortly. The demand for 


high grade iron from outside the district is heavy. Prices 
are still at the old maximum rates of 127s. 6d. per ton 
f.o.t. for parcels of mixed numbers of Bessemer iron, and 
special brands are at 140s. per ton. The stores of warrant 
iron only stand at 430 tons in the aggregate. 


Iron Ore. 


There is great activity in the iron ore trade right 
through the district. The miners in the Furness district 
only took one day's holiday last week—Christmas Day— 
and have been thanked by the Minister of Munitions for 
sticking to their work. In the Egremont district, and also 
in various parts of Furness, developments are in progress 
at the mines arid satisfactory results are reported. There 
is a great demand for ore, not only for local use, but users in 
various parts of the country are pressing for bigger deli- 
veries of this raw material Foreign ores are in brisk 
request. 


Steel. 

The demand for steel in various forms is keen. 
Semi-manufactured sorts are in strong demand on local 
as well as general home account. Much of this material 
is made up at Barrow. For finished steel the demand is 
brisk so far as shipbuilding material is concerned, both 
plates and castings being a strong trade. Rails are easy. 
Prices are steady, with heavy rails at £10 17s. 6d. to £11 
per ton ; light rails, £14 to £14 10s.; hoavy tram rails, £14 ; 
billets, £10 7s. 6d.; ship plates, £11 10s., and boiler plates, 
£12 10s. per ton. 


Fuel. 

The demand for coal is brisk. Steam sorts are 
at 27s. 6d. to 30s. per ton and house coal is in full request 
at 30s. to 39s. 2d. per ton delivered; East Coast coke is 
at 38s. 6d. to 42s. per ton, and Lancashire qualities at 
37s. 6d. per ton delivered, the demand being urgent. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade in 1917. 


From first to last the staple industries of the 
North of England during 1917 were brimful of immensity 
and activity, and on all sides manufacturers were con- 
fronted with a tremendous task to keep pace with the 
ever insistent national demands. Ceaseless activity has 
prevailed day and night, and the strain upon all concerned, 
employers, managers and workmen, has been, indeed, 
prodigious. But all alike have worked together with loyal 
zeal and patriotism, and have supplied Britain and her 
Allies with no mean proportion of the vast quantities of 
materials required in the prosecution of the war. The 
relations of employers and employed have been consistently 
good, and never once was production delayed through 
disputes. One of the outstanding features of the year has 
been the thorough ‘“ harnessing” of the iron and steel 
trades. The safeguarding of these industries, the impor- 
tance of which is paramount, seemed to call forth we ek by 
week the necessity for stricter control, and they are now 
encircled withsuch a network of prohibitions, price reg ule - 
tions, and penalties, in order to provide the Government 
with the utmost capacity for producing implements of war, 
that ordinary commercial work has dwindled to almost 
vanishing point. Competition, too, has been eompletely 
eliminated. As in 1916, work has been carried on amid 
many and great difficulties, but, thanks toable organisation 
and continuous energy, those. difficulties have been largely 
overcome, and magnificent results have been achieved. 
Great developments have occurred in the construction of 
new works, and the extension and improvement of old 
plants, in order to meet war requirements and production, 
has been very considerably increased, especially as regards 
steel. Very important developments in the manufacture 
of basic steel are being brought about by the use of the 
electric furnace. During the past year large numbers of 
these furnaces have been put down on the North-East 
Coast, and are now in operation, and there is no doubt that 
in the future the number will be greatly increased. The 
year, from a merchant’s point of view, has been full of 
anxiety. In this connection it is noteworthy that no 
merchants have been appointed to serve on any of the 
committees formed to assist the authorities in the control 
of the metal trades. Hence they were compelled to 
come into the open to fight a policy which appeared to 
aim at nothing less than their entire elimination, and 
there is now in process of formation a strong national 
federation for the protection of their interests. 


Cleveland Iron Trade. 

Carried on strictly within the limits prescribed 
by the Government, the Cleveland pig iron trade has 
presented but few new features during 1917. Many 
difficulties, it is true, have had to be faced, but the trade 
has certainly had a more smoother course than in the 
preceding year, and adapted itself wonderfully well to the 
conditions laid down officially. It would be idle, of 
course, t6 assert that traders are in any degree more 
reconciled to official methods. On the contrary, the more 
prolonged their experience the more anxiously do they 
look forward to the time when the trade will be free once 
again from Governmental control. During the past year 
no new regulations were issued, though early on Iron- 
founders’ Committees were appointed in the North of 
England and Scotland to co-operate with the Control 
Committee in the allocation of iron. These committees 
were in part the outcome of the scarcity of iron, and also 
of a desire so to allocate the Cleveland output as to 
retain a sufficient proportion for the use of the Allies. The 
feature of the past year, as far as pig iron is concerned, has 
been its relative abundance as compared with 1916. 
With exports confined exclusively to France and Italy, 
and the shipments correspondingly reduced, home con- 
sumers have never experienced any actual shortage, and 
although the output has varied a good deal owing to 
differént causes, internal requirements have all been 
adequately met. At the close of the year the total number 
of furnaces in blast was 76, of which 32 were on Cleveland, 
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28 on hematite, and 16 on special kinds of iron, the latter 
being mainly basic. With regard to prices the maximum 
figures fixed in July, 1916, remained unchanged until last 
April, when an advance of 5s. was sanctioned in conse- 
quence of the increased costs of production, which brought 
the price of No. 3 for home consumption up to 92s. 6d., and 
the export price to 102s. 6d. Costs continued on the up 
grade, and early in December advances of 2s. 6d. in the 
home price and I 1s. 6d. in the export price were made, and 
had, it is understood, no relation to the advance in fuel, 
which has still to be met by the Government. The average 
quoted price of No, 3 Cleveland pig for home consumption 
for 1917 works out at 91s. 11.75d., and the price for 
export at 105s. 4d. The average quoted rate for 1916 was 
given as 94s. 7.47d., but that figure only applied to the 
home trade so far as it was affected by business done prior 
to the imposition of the maximum home price. 


Hematite Pig Iro1 Trade. 


In the hematite pig iron trade the past year has 
been a period of overwhelming pressure, to meet the 
enormous demands of the steel works. With the able 
assistance of the Ministry of Munitions, great efforts have 
been made to enlarge the output, and the substantial 
addition to the steel production of the country is very 
tangible proof of the success which has been achieved. 
The home maximum price of East Coast mixed numbers 
remained, as fixed in March, 1916, at 122s. 6d. In the 
spring application was made for an increase in view of the 
enhanced cosis of production, but this was declined, 
although a readjustment favourable to the makers was 
made in connection with the basis price of ore. The 
export prices, 137s. 6d. to France and 142s. 6d. to Italy, 
continued in force until August, when a price of 141s. for 
both the Allies was decided upon. The advance in fuel 
prices, due to the wage increase to the colliers in the 
autumn, necessitated a further readjustment, and in 
December the price to the Allies was advanced by 6s. 6d. 
a ton, making it 147s. 6d. The home price, however, was 
left untouched, the authorities in this case arranging the 
difference directly with the makers. 


Manufactured Iron and Steel. 


The story of the finished iron and steel industries 
in 1917 is one of well-directed energy. The works have 
been taxed to their utmost capacity, and remarkable 
extensions have been carried out and are still proceeding, 
in order to forward the great expansion of output which the 
war has shown to be imperative. In the last six months of 
the year strenuous efforts were made to secure as large an 
output as possible of material for the shipyards, with the 
result that the rolling mills in this district have come to be 
employed principally in the turning out of ship plates. 
Ordinary work has been completely squeezed out, while 
the export trade has been almost exclusively confined to 
France and Italy. 


Shipbuilding. 


If it were permissible to refer in detail to all that 
has been accomplished in shipbuilding on the North-East 
Coast during the past year, the country would be pre- 
sented with a remarkable record. 








SHEFFIELD. 
(From our. own Correspondent.) 
Steel-making Extensions. 


Ir rather looks as if one of the features of 1918 
will be a broadening of the area within which steel melting 
is carried on. The growing popularity of the electric 
furnace, for instance, has led to installations at places 
which may become new centres of the industry. Sheffield 
makers are not afraid of this turn of affairs. They 
may have been resting upon their reputation rather 
before the war, but that is not true now. They are keenly 
alert, and determined to maintain their position as the 
premier steel makers. Research work was never regarded 
by them in so important a light as it is to-day. I had a 
striking illustration of this not many weeks ago. The 
chairman of one of the works here was discussing with me 
the possibilities of a new steel. “It may be all that is 
claimed for it,’’ said he, ‘‘ but we do not mind that in the 
slightest. Our laboratory has discovered something even 
better.” That is the general spirit here, and one of the 
evidences is the remarkable extension that has been pro- 
ceeding for some time now in laboratory accommodation 
and equipment. There are going to be, I think, some 
striking advances made in steel manufacture, and in any 
case there need be no doubt entertained about Sheffield 
holding its own. Nevertheless, the new state of things 
will have to be reckoned with. In the Lincoln district, 1 
hear, developments of the kind are in hand, or will be put 
in hand as soon as war conditions permit, and the Froding- 
ham and Scunthorpe districts of North Lincolnshire— 
adjoining townships which might well, one would think, 
for economic reasons, be amalgamated—bid fair to become 
a second Mi’closbrough, as someone has suggested. John 
Brown and Co., Lysaghts, the Redbourne Hill people, and 
latterly the big combine formed of Sheffield, Frodingham 
and West Cumberland interests, a]l have important exten- 
sions in execution. Brown's new steel foundry thare is of 
very large dimensions, and has, I believe, enabled the 
well-known armament firm to transfer to it a portion of its 
operations at Sheffield, leaving room at the latter place for 
other developments now proceeding. At the Frodingham 
Iron and Steel Company’s works a scheme has been 
carried out for the casting of ingots. At the Appleby 
Ironworks, too, which are jointly owned by the Steel 
Company of Scotland and the combine already referred to, 
preparations are being made for putting down a steel- 
making plant. 


The Chesterfield District. 


These facts clearly indicate the trend of future 
developments. However, I think it will be found that to 
a very great extent North Lincolnshire and Shefficld will 
remain fairly closely linked, though that cannot apply to 
the large Lysaght interests, which are associated with the 





firm’s headquarters at Bristol. Coming nearer to Sheffield 
again the Sheepbridge Coal and Iron Company, of which 
Lord Aberconway, the chairman of John Brown and Co., 
is a director, recently completed the erection of the first 
steel melting furnace for that district. This furnace, 
which has been working a short time, and quite fulfilling 
exp?ctations, was put down at the suggestion of the 
Ministry of Munitions, and in addition new blast-furnace 
plant has been installed and a couple of “ Cowper” 
stoves put in. These works are in the Chesterfield district, 
where the enginesring establishment of Markham and Co., 
Broad Oaks, is conspicuous for its huge crane. Markams, 
by the way, have been very busy on such things as rolling 
mill engines, hydraulic presses for shell making, and 
castings for turbine boats. A Sheffield firm of iron- 
founders is constructing a works at Chesterfield, the main 
workshop being 250ft. in length, and a bridge of iron and 
conerete has been thrown across the river. In almost 
every direction one turns, in what may be broadly termed 
the Sheffield area, extensions and new works abound, and 
to a very large extent they are being carried out with a 
view to expansion after the war, for you cannot persuade 
manufacturers here that 1918 will not see the end of the 
war, 


Iron, Steel, and Coal. 


The week has been unimportant locally so far as the 
ironand steel markets are concerned, though what indica- 
tions there are go to show that makers’ position is asstrong 
as ever under an increasing demand. Everything points to 
the urgent necessity very early this year of finding some 
real solution of the question of increased labour supply for 
the ore fields, as well as the furnaces, there being a number 
of the latter apparently that could be lighted if cireum- 
stances permitted. It is possible, however, that, to a large 
extent, basic may take the place of hematite iron in future, 
and if that occurs the difficulty of the shipment of foreign 
ores will be more than half met. The steam coal market 
remained most of the week under holiday influence, the 
demand for inland industrial consumption not reaching 
the maximum tonnage. Outputs have been going away 
very freely, and sogne of the works have managed to add to 
their reserves. Government requirements at the ports 
keep heavy, and a considerable amount of business is 
passing with France and Italy. Best South Yorkshire 
hards are quoted 19s. to 19s. 6d.; best Derbyshire hards, 
18s. 6d. to 19s.; second quality, 18s. to 18s. 6d.; steam 
cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 17s. 6d. Slacks 
are very active and in strong demand, collieries being well 
placed for orders, with contract deliveries in many instances 
considerably in arrear, so that little is available for the 
open market. Washed smalls are quoted 14s. 6d. to 15s.; 
best hard slacks, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 
14s. 3d.; so“t nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d; 
and small slacks, 9s. to 10s. The general position of house 
sorts is practically unchanged, there still being a difficulty 
in securing deliveries under contract, and for open market 
business, on account of the number of private wagons 
waiting turns for loading. Branch is quoted 23s. to 
23s. 6d., and best Silkstone 20s. to 21s., all these prices 
being per ton at pits. 








SCOTLAND. 
(From our own Correspondent.) 


Trade in 1917. 


Durinc the past twelve months the Scotch steel, 
iron and kindred trades have passed through a period of 
marvellous activity. Not only so, but the necessities of 
war have eliminated competition, and business has pro- 
ceeded on well-defined lines. Eiverywhere war demands 
have come first, and after they have been satisfied, the 
surplus material, in most trades, has been totally inade- 
quate to earry on a semblance of ordinary business. 
In pig iron, for instance, the call for hematite has been 
p’edominant throughout, the local steel works practically 
absorbing the output on production. All available fur- 
naces have been put on to the manufacture of hematite 
or basic, and, consequently, there has been a shortage 
of ordinary brands. Nevertheless, it is said, that even 
with restrictions the output of the latter should be nearly 
arecord. The Scotch price for hematite stands at £6 2s. 6d. 
per ton f.o.t. makers’ works, but the result of the nego- 
tiations now in progress is expected to make a substan- 
tial increase in that figure. With the home demand so 
insistent it is natural that shipments to foreign countries 
should have dropped to meagre proportions, and the 
returns for 1917 amount to 15,000 tons, compared with 
107,000 tons in 1913. The demand for finished iron has 
also been incessant. The majority of the works in Scot- 
land are “ controlled ” establishments, and almost nothing 
is going through outside of war work. In the malleable 
iron trade a big proportion of the plant has been engaged 
rolling steel material, causing a scarcity of iron pro- 
ducts. In malleable bar iron a certain amount of busi- 
ness on home account has been possible, but ordinary 
shipments have been a negligible quantity. The price 
of * Crown ”’ bars, f.o.b. Glasgow, stands at £16 per ton, 
but much firmer prices have beon offered for guaranteed 
shipments, with little effect however. The same condi- 
tions characterised the steel trade throughout, and almost 
without exception energies have been devoted to war 
requirements. Large additions have been made to build- 
ings and plants, to say nothing of the growth of works 
which are purely munition establishments, and the output 
of shipbuilding and stecl and other war material has been 
enormous, and will make astounding reading when it is 
permissible to publish statistics. The fixed prices for 
steel, announced in January, 1916, remain unaltered as 
follows :—Angles, £11 2s. 6d.; ship plates, £11 10s.; and 
boiler plates, £12 10s., all f.0.t. makers’ works. Steel 
sheet producers have suffered from a shortage of raw mate- 
rials owing to the stoppage of blooms and billets from 
continental sources, and the very high cost of freight 
from America, and while the situation has been relieved 
to some extent by local co-operation, and any great loss 
of time has been obviated. No material change is likely 
to take place in the steel and iron trades so long as the war 
lasts. The record in the coal trade makes totally different 


reading. The collieries in the West of Scotland have 





enjoyed a steady industrial and household demand, which 
has maintained employment, but in the East of Scotland 
trade has by no means n so good. In the West of 
Scotland shipments show an increase of about 500,000 
tons over 1916. 


Shale Miners’ Dispute Settled. 


The Scottish shale miners’ dispute has been 
settled. Sir George Askwith, as arbitrator under the 
Ministry of Munitions, has awarded to men a further war 
wage of 6d. per day. 


Pig Iron. 


The Scotch pig iron trade is still without change. 
The holidays will be on for the next few days, but the 
smelting furnaces will proceed as usual. As far as is 
possible, a stoppage will be made, and the necessary repairs 
effected. Home prices are still unchanged, while export 
is on a very high level, though practically no business is 
being done, makers having really nothing to offer for 
shipment. 


Finished Iron and Steel. 


The pressure in the finished steel and iron trades 
during the last week of the year was most intense. A 
great effort was made to speed up the production, and 
no shortage during the stoppage for the holidays is anti- 
cipated. At the steel works energies continue to be 
directed towards war requirements. The malleable iron 
works are now producing as much as is humanly possible 
with the machinery at their disposal, and even then out- 
puts are hardly sufficient. The bulk of the material is 
earmarked for Government purposes, but makers have 
also some good general orders on hand. All branches of 
the engineering trades have enough work on hand to last 
for months ahead, and strenuous conditions are assured 
for 1918. 


Coal. 

The coal trade closed the year very quietly, and 
markets held little of interest. Business in the West of 
Scotland proceeded on the usual lines, good orders for 
industrial and household consumption being dealt with. 
Shipments from the district were fair. Conditions in the 
East of Scotland are still disappointing, and all that can 
be said is that the collicries are getting rid of a fair pro- 
portion ‘of their outputs without serious trouble. Ell 
coal is quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigation, 30s.; steam, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 21s.; first-class screened navi- 
gations, f.o.b. at Methil or Burntisland, 29s. to 31s.; first- 
class steams, 28s.; third-class steams, 24s.; best steams, 
f.o.b. at Leith, 26s. 6d.; secondary qualities, 25s. 6d. per 
ton. These prices only apply to French and Italian busi- 
ness ; for other orders, 2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Electric Power Centres. 


THE report of the Departmental Committee to 
the Ministry of Reconstruction, concerning the establish- 
ment of sixteen super-power stations throughout the 
country for the supply of electrical power, has occasioned 
a good deal of interest in South Wales. Leading com- 
mercial men prefer as yet to withhold a definite pronounce- 
ment of opinion until more is known in regard to the 
proposed scheme ; but, king generally, the view is held 
that South Wales, more than any other part of the country, 
probably offers a greater field for the development of 
electrification and economy in the material which makes 
power, viz., coal: One prominent colliery manager 
expresses the opinion that all collieries in South Wales 
will, in the next couple of decades, be completely electrified. 
The fact is not overlooked that such a scheme as is pro- 
posed is not without difficulties as far as South Wales is 
concerned owing to there being no good sized river in the 
district. A big power station must be in proximity to a 
good supply of water. Another difficulty mentioned is 
that of the difference in the periodicity of the systems in 
use. The advantage of linking up various areas now 
served by small stations has already been achieved in the 
Swansea district with great success, and the Swansea 
authorities have for some time had in hand a scheme to 
enable them to supply other important centres to the 
mutual advantage of both, thus to some extent anticipat- 
ing the Committee’s proposal. The subject recalls the 
ambitious scheme initiated seventeen years ago, when tha 
South Wales Electrical Power Distribution Company was 
formed and backed by representative commercial mag- 
nates of the whole district. Generating stations were put 
up at Pontypool, Cwmbran, Bridgend, and Neath, and the 
purpose was to serve the whole district, containing over 
1000 square miles, from Pontypool on the cast to Swansea 
on the west. The undertaking was not, however, the 
success anticipated. The debenture holders had to step 
in, and in 1907 the Treforest Electrical Consumers’ Com- 
pany, Limited, all the members of which were taking 
supplies from the Power Company, was formed, and has 
since continued to run the Power Company with increasing 
succoss. The output of units sold has advanced from 
7} million in 1908 to about 36 million for the year 1917, 
and the mileage of the company’s mains now measures 
about 130. The total horse-powcr of motors, &c., con- 
nected to the company’s mains at the end of 1907 was 
5700, and at the present time is over 40,000. The company 
now contemplates the laying down of further extensive 
plant, and it is hoped in a year or so to double the existing 
production of power. One of the directors has expressed 
the opinion that in the event of the Committee’s scheme 
coming to fruition, Troforest, where the South Wales 
Electrical Power Distribution Company’s principal station 
is situated, would be selected in all probability as the site 
for the super-power station for South Wales. 


House Coals. 


Arrangements for the supplies of house coal for 
the first three months of this year have been made by tl e 
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District Coal and Coke Supplies Committee for South 
Wales and Monmouthshire. circular has been issued 
by Mr. Finlay A. Gibson, the secretary, to all local authori- 
ties and coal merchants showing that the colliery com- 
panies have been instructed to supply the same merchants 
with the same quantity of house coal in January, 1918, as 
they supplied in October, 1915; in February, 1918, the 
same as they supplied in November, 1915 ; and in March, 
1918, the same as they supplied in December, 1915. All 
committees and coal merchants have been asked to point 
out to householders the urgent necessity for the strictest 
economy in the use of fuel. 


Shipwrights’ Earnings. 


Some idea of the earnings of shipwrights in the 
Bristol Channel is disclosed in an award of the Committee 
on Production respecting an application for increased 
wages made by the Ship Constructors’ and Shipwrights’ 
Association on behalf of its members in this district, to 
the Engineers’ and Shipbuilders’ Employers’ Association 
of Cardiff. Several employers argued against any award 
being given, and produced extracts from their wages 
books before the Committee, showing that in individual 
cases wages up to £28 per man per week were received, the 
wages averaging in one case in a week in September last 
£18 for all the men whose names were given. The men 
pointed out the casual nature of the employment of this 
trade in pre-war times, and this was admitted by the 
employers, who, however, stated that there was now con- 
stantly enough work to keep these men practically fully 
employed. The workmen, on the other hand, stated that 
in many cases from £3 to £4 per week constituted an 
average wage for skilled men. The Committee awarded 
an advance of 8s. per full ordinary week for men aged 18 
and over, and 4s. per full ordinary week for boys, youths 
and apprentices under 18 years of age. As soon as the 
latter Teach 18 they are to receive a further advance of 
4s., but any general advances to them given by firms since 
April Ist last are to merge in the advances now given. 
The amounts awarded are to be paid as from the beginning 
of the first full pay in December last. 


Current Business, 


The market has been in a very unsettled state 
ever since the Christmas holidays, and business has not 
been resumed on any material scale. Fortunately the 
accumulation of tonnage during the holidays has permitted 
loading operations to be comparatively brisk, with the 
result that wagons have been cleared promptly, and work 
has been regular in the coalfield. The miners returned to 
work in good numbers on Thursday last week, and the 
output was about 65 per cent. of the normal. The con- 
gestion on the railways has also to a large extent been 
relieved, with the result that wagons have been moved 
more freely, and the conditions generally are better. 
Stocks of coal have been. reduced, but the supplies about 
are still ample for requirements. Prospects of this satis- 
factory state of things continuing for long are none to 
bright, however. Tipping operations are likely to rule on 
an active scale up to the end of this week, but the facilities 
are not expected to be so good later on. Business is very 
quiet, though the demand for coals for inland con- 
sumption is fairly extensive. Coke is very firm and 
searce, but patent fuel is quite a featureless market. 
Pitwood rules at the maximum figure of 65s. It is now 
provided that the new directions of the Controller respect- 
ing terms, viz., payment in a month less 24 per cent. 
discount, are not to apply to South Wales, but that rre- 
vious local conditions, which were net cash in fourteen 
days, are to continue to operate. The committee set up 
to deal with the question of pitwood supplies and their 
allocation is now discharging its duties, and it is its inten- 
tion to survey the whole position both as regards home- 
grown and imported timber. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; best bunker smalls, 18s. 
to 21s. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; best 
Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; No. 2 
Rhondda large, 27s.; through, 22s. and 23s. 6d.; smalls, 
17s. and 19s.; best washed nuts, 30s.; seconds, 28s. 6d.; 
best washed peas, 27s. 6d.; seconds, 26s. 6d.; patent fuel, 
30s.; coke, 47s. 6d.; pitwood, ex ship, 60s. to 65s. 


LATER. 


Business continues at a very low ebb, and the inquiry 
all round is very restricted, except in the case of coals 
required for home use. These grades are very firm, and 
colliery salesmen have difficulty in meeting the demand. 
Many collieries dependent entirely on shipping facilities 
are already feeling the need for prompt orders, which 
shows that, notwithstanding the holidays, stocks have not 
been reduced to any appreciable extent. Already in the 
Monmouthshire area work is somewhat intermittent, and 
in the leading steam coal district the probability is that 
some collieries will be on stop before the end of the week. 
Values have undergone no change from schedule rates. 


Newport. 


: Steadier working conditions have been in evidence 

since the holidays as the result of the improved shipping 
facilities—and the quicker movement of rolling stock, but 
business has been slow to settle down, and the inquiry is 
on &@ very meagre scale. Schedule prices (exclusive of 
2s. 6d. increase) :—Steam coal: Best Newport Black 
Vein large, 30s.; Western Valleys, 29s.; best Eastern 
Valleys, 29s.; other sorts, 28s.; best smalls, 18s. to 20s. 
Bituminous coals: Best house, 33s.; seconds, 30s. 9d.; 
patent fuel, 30s.; pitwood, ex ship, 60s. to 65. 


Swansea. 


; _ The anthracite market has shown very little 
animation, and no improvement is manifest. Supplies 
for prompt loading have been plentiful and the majority, 








of descriptions have ruled easy. Nuts and beans have 
been relatively the steadiest section, but ‘even these 
qualities have been obtainable without much difficulty for 
immediate shipment, in order to release wagons. Patent fuel 
is very quiet. Schedule prices (exclusive of 2s. 6d. increase) : 
Anthracite: Best breaking large, 30s.; second breaking 
large, 29s.; third breaking large, 27s.; Red Vein large, 
25s. 6d.; machine made cobbles, 39s. to 42s. 6d.; French 
nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; beans, 
3ls. to 35s.; machine made large peas, 20s.; rubbly culm, 
lls. to 13s.; duff, 6s. 6d. to 8s. Steam coal: Best large, 
30s.; seconds, 27s.; bunkers, 22s. and 23s. 6d.; smalls, 17s. 
and 19s. Bituminous coal: Through and through, 27s.; 
smalls, 24s. Patent fuel, 30s. 


Tin-plates. 


There is no special feature in the tin-plate 
industry, except that work is very active. Theo reduction 
in the price of tin is reflected in tin-plates being lower, but 
new business is quiet, and considerable difficulty is experi- 
enced in obtaining permits. Quotations :—Block tin, 
£280 per ton cash ; £277 per ton three months ; copper, 
£110 per ton cash; £110 per ton three months, Lead: 
Spanish, £30 10s. per ton. 








NAVAL NOTES. 





Sinking of the Chateaurenault. 


Tue French cruiser Chateaurénault, which was 
torpedoed and sunk by a hostile submarine in the Ionian 
Sea on December 14th, was a famous ship in her time, 
and her passing recalls the halycon days of a certain 
French school of naval strategy, whose views she embodied 
to a marked extent. Twenty years ago many French 
officers were of the opinion that, as their country could 
never hope to compete with Great Britain in the produc- 
tion of large and costly battleships, the comparatively 
limited funds at the disposal of the Ministry of Marine 
might be spent more prudently on small ships, each in 
its class representing the most advanced principles of 
naval warfare. They attached great importance to vessels 
specially designed for molesting an enemy’s commerce, 
and both the Chateaurénault, which was laid down at 
La Seyne in 1896, and completed in 1902, and the Guichen, 
begun in 1895, were avowedly built as commerce des- 
troyers—croiseurs corsaires. It was originally intended 
to build a group of at least six of these vessels, but the 
limited success of the first two led to the abandonment 
of this plan, and although a third cruiser, Jurien de la 
Graviere, was laid down in 1897, her design was dras- 
tically modified. The Chateaurénault and Guichen had 
many features in common with the United States cruisers 
Columbia and Minneapolis, which, for a time, were also 
officially classed as ‘“‘ commerce destroyers.”” The dimen- 
sions of the Chateaurénault were : Length on water-line, 
443ft. ; overall, 457ft. ; beam, 56ft. ; mean draught, 22}ft. : 
displacement, 8018 tons. Her machinery consisted of 
three sets of vertical triple-expansion engines, supplied 
with steam by generators of the Normand-Sigaudy type, 
and intended to develop 23,000 indicated horse-power, 
for a speed of 23 knots. The contract called for this 
speed to be obtained with mild forced draught in closed 
stokeholds, and for a steaming endurance of 7500 miles 
at 12 knots, the fuel supply ‘o include coal necessary for 
running the auxiliary plant, distilling water, &c. With 
all bunkers in use the coal capacity was 2000 tons, besides 
a quantity of oil. In the construction of the hull special 
attention was given to the strength and shape of the bow 
section, in order that the vessel might safely be driven 
into a heavy sea at high speed. Woodwork was prac- 
tically barred, especially in the upper works. There was 
a double bottom below the machinery space, and trimming 
tanks forward and aft. Stowage was provided for food 
and stores sufficient for ninety days, and for water to last 
twenty days. The armament consisted of two 6.4in. 
guns, mounted respectively at bow and stern, and six 
5.5in. in redoubts on the battery deck. All the guns were 
quick-firers, and were protected by 2.12in. shields. Ten 
47mm. guns were mounted in the upper works. No 
torpedo tubes were fitted. A steel deck, with a maximum 
thickness of 3in., extended from stem to stern, being 2}ft. 
a the water-line amidships, and 4}ft. below it at the 
sides. 
On her trials the Chateaurénault exceeded the contract 
speed by a considerable margin. With 14,000 indicated 
horse-power, the revolutions per minute were 112, giving 
a speed of 20.5 knots ; with 18,000 indicated horse-power 
and 120 revolutions the average speed for two hours was 
22.6 knots. Finally, during an hour and a-half run, under 
foreed draught, the engines worked up to 23,200 indicated 
horse-power and 129 revolutions, giving a speed of 24.5 
knots. It was found, however, that under forced draught 
the heat in the stokeholds became unbearable, and serious 
trouble was experienced with heated bearings. Thus 
the high trial speed was more or less illusory, and it is 
doubtful if the cruiser was capable of a sustained sea 
speed of more than 20 knots. She cost about £610,000. 
Less than seven years after completion she was trans- 
ferred to the reserve, and was subsequently converted 
into a mine layer. It is interesting to note that this 
véssel represented an early attempt at marine ‘‘ camou- 
flage.” The designers took pains to give her a liner- 
like appearance, and at a distance of several miles sho 
might have been mistaken for a Transatlantic passenger 
steamer. 


American Submarine Lost. 


TuHE United States Navy Department announces 
the loss of submarine F 1, which was rammed and sunk 
by a sister-boat, the F 3, in a fog in American waters. 
The lost vessel was contracted for by the Electric Boat 
Co., of New York, built at the Union Ironworks, San 
Francisco, and first commissioned in June, 1912. She 
was designed on the well-known Holland principle for 
coastal operations, and when submerged had a displace- 
ment of 430 tons. The oil motors for surface cruising 
developed 780 horse-power, equal to a speed of 14 knots, 


The conning-tower was of 8in. Harvey armour.. 








while the electro-motors gave a speed of 11.3 knots below 
water. Enough fuel was carried for a cruise of 2500 
miles at the economical speed of 11 knots. The boay 
was armed with four torpedo-tubes, and had a comple- 
ment of 23. 


Naval Results of Russian Armistice. 


OnE of the inevitable results of the armistice 
between Russia and the Central Powers will be the setting 
free, at all events, for the time being, of enemy naval forces 
in the Baltic and the Black Sea for service elsewhere. In 
the North Sea the German Fleet may be reinforced by a 
squadron of pre-dreadnought armoured ships, about sixty 
destroyers, and a number of submarines, auxiliaries, &e. 
The cessation of hostilities in the Euxine will enable 
the German-controlled Turkish navy to concentrate its 
forces in the Sea of Marmora, and it is possible that an 
occasional excursion into the Mediterranean may be at- 
tempted. A few months ago the Goeben, which sails 
under the Turkish flag as the Sultan Yawuz Selim, was 
in action near Odessa, and must, therefore, be considered 
as still capable of active operations, though inferior coal 
and lack of proper docking facilities have undoubtedly 
reduced her speed and fighting value generally. Besides 
the Goeben there are the Breslau, a light cruiser of 4550 
tons and 27 knots, and the Hamidieh, of 3800 tons and 
22 knots, with about half-a-dozen effective destroyers 
and an unknown number of submarines. The whole 
force is not strong enough to attempt anything more than 
a demonstration, but strategically it is well situated for 
making raids against the Allied communications in the 
Mediterranean, and for this raason its existence cannot 
safely be ignored. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 
Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week ending Saturday, January 12th, 
Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer of the Week.—Lieut. W. J. A. Watkins. 

Next for Duty.—Second-Lieut. H. G. Golding. : 

Monday, January 7th.—No. 3 Coy., 6.30 to 8.30. Recruits, 
6.30 to 8.30. Signatling Section, 6.30 to 8.30. ; 

Tuesday, January 8th—Lecture on Demolitions at 6.30. 
Physical drill, 7.30. : 

Welassiey, January 9th.—No. 1 Coy., Entrenching, &c., at 
6.30. Recruits’ Drill, 6.30. ‘ 

Thursday, January 10th.—No. 2 Coy., Entrenching, &c., at 6. 
Recruits, 6.30. Signalling Section at 6.30 to 8.30. Ambulance 
Section at 6.30 to 8.30. Medical Examination of Recruits, 6.30. 

Friday, January 11th.—Musketry, 5.30 to 8. te 

Saturday, January 12th.—Knotting, Lashing and Splicing at 
2.45. Musketry 2.45 to 4.45. 

Special Notices.—All drills and parades will be at headquarters 
unless otherwise stated. Voluntee-s are reminded that the 
Range at Belvedere-road is now closed, and all musketry will be 
done at headquarters. No member of the Corps or other person 
will be allowed in the Officers’ Mess, the Lecture Room. the 
Canteen or the Galleries during the time the Range is open. 
Recruits will attend for Engineering Instruction with the 
Companies. 


1918, by 


By order, 
Macieop YEARSLEY, 
Captain and Adjutant, 


January 5th, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS: 





Mr. Lee Murray asks us to state that he has removed his 
offices from 10, Norfolk-street, Strand, W.C. 2, to 56, Victoria- 
street, Westminster, S.W. 1. 

Mr. E. Uxrics asks us to state that having severed his connec- 
tion with Messrs. Bolling and Lowe, 2, Laurence Pountney 
Hill, London, E.C. 4, as from August 31st last, he has commenced 
business on his own unt at 19, Bishopsgate, London, E.C, 2. 
His telegraphic address is ‘‘ Campanile, Led., London,” and his 
telephone number, Central 1106. 

Wirs a view to centralising its business in London, the 
Stanton Ironworks Company, Limited, has opened an office at 
Maxwell House, Arundel-street, Strand, W.C. 2, and matters 
relating to coal and cast iron foundry business will be dealt with 
at that office. The foundry agency arrangement which has 
existed for many years past between the company and Beck and 
Co., Limited, is being terminated at the end of this year, and 
after December 31st, 1917, all communications with reference to 
castings should be ad to the company at the above 
address. telegraphic address is ‘‘Cobbles Eastrand, 
London,” and the telephone number ‘‘ Central 6808.” Mr. 
Arnold Longden, who has represented the company for some 
years on the London Coal Exchange, will, during the period of 
the war, supervise the foundry section of the business in addition 
to the coal business. 











Tue SHIPBUILDING, ENGINEERING AND STEEL COMMERCIAL 
Starrs AssociaTion.—A féw weeks ago a angen. | of a repre- 
sentative number of members of the commercial staffs connected 
with the shipbuilding, engineering and steel industries was held 
at the Hotel Metropole, Newcastle, when it was decided to form 
an organisation under the title of ‘‘ The Shipbuilding, Engineering 
and Steel Commercial Staffs Association,’ to improve the 
status and promote the interests of this profession. The first 
annual general ting of the A iation recently took place 
at the Church Institute, Hood-street, Newcastle, when con- 
siderably over 200 delegates, representing the various commercial 
staffs, were present, and unanimously confirmed the rules 
submitted. e various officers were elected. and a representa- 
tive executive council appointed. Mr. J. Mathieson, of khill, 
was unanimously elected president. and Mr. T. J. Ridley, of 
Monkseaton, and Mr. G. F. McGregor, of Walkerville, vice- 
presidents for the ensuing year. The president, in his opening 
address, remarked that he was not only expressin own 
opinion, but that of everyone present, when he stated that the 
want of such an association—as had now been formed—had 
been felt for many years, and he was quite confident that, when 
the objects of the A iation were made known, a very large 
membership would be assured. He further enlarged upon the 
‘* Objects of the Association,” by stating that it was not formed 
on revolutionary, but rather on evolutionary principles, and to 
work on conciliatory lines. We are informed that lectures 
having a special bearing on commercial problems and training 
appertaining to these industries have already been a 
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MINISTRY OF MUNITIONS ORDERS. 





NAPHTHAS. 


THE Minister of Munitions, in exercise of the powers 
conferred upon him by the Defence of the Realm Regula- 
tions, and of all other powers enabling him, has issued 
the following Order,-under the date of December 31st, 
1917 :— 


1. No person shall as from the 10th of January, 1918, 
until further notice, supply to any person, or take, 
or accept, or attempt to obtain delivery of any crude 
solvent naphtha, solvent naphtha or heavy naphtha, 
except under and in accordance with the terms and con- 
ditions of a licence issued by or under the authority of the 
Minister of Munitions. 

2. All persons engaged in producing, treating, distri- 
buting, storing, selling or dealing in crude solvent naphtha, 
solvent naphtha or heavy naphtha, or in any manufac- 
ture, trade or business in which the same or any of them 
are used, shall make all such returns with regard to their 
businesses, and verify the same in such manner (including 
production of their books) as may from time to time be 
required by or.under the authority of the Minister of 
Munitions. 

3. For all purposes of this Order the expressions “‘ crude 
solvent naphtha,” ‘solvent naphtha,’ and “ heavy 
naphtha ”’ shall mean crude solvent naphtha, solvent 
naphtha, and heavy naphtha obtained during distilla- 
tion of coal tar or extracted from coal gas. 

4. This Order may be cited as the Naphtha Order, 1917. 


Norr.—All applications in reference to this Order, 
including application for licences, should be addressed 
to the Director of Raw Materials Supply, Ministry of 
Munitions, Department of Explosives Supply, Storey’s 
Gate, Westminster, S.W. 1. 

TAR. 

The following Order regarding tur was also issued under 
the same date :— 

1. For the purposes of this Order, the expression “ coal 
tar ” shall mean tar produced or derived from the destrue- 
tive distillation of bituminous material by any means 
other than blast-furnaces ; the expression ‘‘ water gas tar ”’ 
shall mean tar produced by carburetting water gas, and the 
expression “tar” shall mean and include both coal tar 
and water gas tar as above defined. 

2. No person shall as and from the day following the 
date of this Order until further notice purchase or offer 
to purchase any tar (whether crude or dehydrated) except 
under and in accordance with the terms and conditions 
of a licence issued by or under the authority of the Minister 
of Munitions. Provided that no licence shall be required : 


(a) By a tar distiller for the purchase of tar in any 
quantities, provided that the whole quantity pur- 
chased is intended to be, and is, in fact, distilled to 
pitch by such distiller. 

(b) By any person for the purchase of tar (whether 
crude or dehydrated) in quantities not exceeding ten 
gallons provided that the total quantity purchased 
by any one person during any one calendar month 
does not exceed 50 gallons. 


3. No person shall as from the day following the date 
of this Order until further notice, except under and in 
accordance with the terms and conditions of a licence 
issued by or under the authority of the Minister of Muni- 
tions :— 

(i) Aceept delivery of or make payment for any 
coal tar tendered for delivery under any contract 
existing at the date of this Order unless (a) such 
contract was entered into prior to the 5th September, 
1917, and is in writing, and (bd) full written particulars 
of such contract were furnished to the Minister of 
Munitions before the 1st October, 1917, by the person 
entitled at that date to deliveries thereunder ; or 

(ii) Accept delivery of or make payment for any 
water gas tar tendered ‘for delivery under any con- 
tract existing at the date of this Order, unless (a) 
such contract is in writing, and (5) full written particu- 
lars of such contract shall be furnished to the Minister 
of Munitions before the 25th January. 1918, by the 
person for the time being entitled to deliveries there- 
under. 


4. As on and from the 15th January, 1918, until further 
notice no person manufacturing or producing tar shall 
burn or consume any such tar for firing, steam raising, 
or heating purposes, nor use any such tar for any other 
purpose except under and in accordance with the terms 
and conditions of a licence issued by or under the authority 
of the Minister of Munitions. Provided that no such 
licence shall be required by a manufacturer or producer 
of tar who is also a tar distiller to entitle him to distil to 
pitch all or any of the tar manufactured or produced by 
him. 

5. The Order of the Minister of Munitions, dated the 
4th September, 1917, relating to coal tar is hereby can- 
called, but. such cancellation shall not affect the previous 
operation of that Order nor the validity of any action taken 
thereunder, nor the liability to any penalty or punishment 
in respect of any contravention or failure to comply with 
such Order prior to this cancellation nor any proceeding 
or remedy in respect of such penalty or punishment. 

6. This Order may be cited as the “‘ Tar (Coal and Water 
Gas) Order, 1917.” 


‘ 








THE INSTILUTION OF CIVIL ENGINEERS. 


On January 2nd the Institution of Civil Engineers com- 
pleted the hundredth year of its existence, having been 
-established in 1818, at a meeting of eight engineers, at 
the Kendal Coffee House, in Flect-street. At the next 
ordinary meeting of the Institution, on January 8th, 
before the discussion of papers, a statement commemora- 
tive of the founding of the Institution, on January 2nd, 
1818, will be made, present conditions precluding more 
formal celebration of the centenary. 





BRITISH PATENT SPECIFICATIONS. 


When an i: tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without dravvings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, é 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











STEAM ENGINES. 


111,316 (15,325 of 1916). April 26th, 1917.—Vatve GEARING. 
Stephen Evans Alley, Sentinel Works, Polmadie, Glasgow. 

Tuis is a device for altering the throw and angular position of a 
valve operating excentric for varying the cut-off, and reversing 
fluid pressure engines. The cylindrical excentric body A has 
formed at one end of it a slide K, which engages a groove B in the 
face of the flange M, upon the face of which the excentric body 
is thus guided in a straight line. The line in which it is guided is 
not diametral but slightly to one side of the centre, thus pro- 
viding for lap and lead of the valve which the exe2ntric operates. 
The flange M is formed upon a hollow shaft, and the body A is 
held between that flange and a flange on a split collar N engaging 
a screw thread upon the shaft, so that it may be adjusted and 
locked by a bolt. Within the excentrie body are two parallel 
grooves O semi-diametrally opposite the groove B. These 
grooves are inclined to the axis of the shaft, and are engaged by 
the flattened ends C of a spindle § which is carried in a head P 


NOH, 316 





fitting within the hollow shaft, and formed on an internal spindle 
coaxial therewith. It will be seen that endwise movement of the 
spindle R causes the flattened ends C of the spindle S, by engage- 
ment with the grooves O, to traverse the excentric body A 
across the axis of the shaft, and thus vary its throw and its 
relative angular position. To accomplish the endwise move- 
ment of the spindle R it is earried in such a manner that it cannot 
move endwise in a sleeve free to rotate upon it and bearing a 
screwed part D and a part having spur teeth T cut around its 
periphery. The screwed part engages within a nut E held 
stationary in a casing, while the toothed part T is engaged by a 
rack bar V carried in the casing U, and provided with any con- 
venient means for its endwise movement—which, as it will be seen, 
causes the sleeve to be rotated, and by engagement of its screwed 
part D with the nut E to move endwise, the spindle R thus 
adjusting the angular position and throw of the excentric body A. 
—November 29th, 1917. 


TURBINE MACHINERY. 


111,381 (699 of 1917). January 15th, 1917.—Hor Arr TURBINES 
William John Rodgerson, 35, Grahams-road, Falkirk 
Scotland. 

The hot air turbine constructed in accordance with this inven- 
tion consists essentially of a compressor for raising the gases to 
the highest working pressure of the system, means for keeping 
the temperature isothermal during compression, a pipe or 
passuge for conducting the compressed gases to the heat injector, 
a heating element, and an injector for injecting the incandescent 
products of combustion into the compressed gas—the proportion 
being such that the heat units in the resultant mixture will raise 
the temperature of the mass only to such a degree as may with 
safety be used in ordinary turbine blading. Figs. 1 and 2 showa 
turbo compressor arranged for use as a hot air turbine. A is the 
burner supplied with oil or gas under pressure by pipe B, and at 
C hot compressed air or oxygen is allowed to mix with the fuel, 
but not sufficient in volume to support combustion. At the slot 
E the bulk of the air or gas for combustion is allowed to flow, 
under pressure, from the heating chamber F into the furnace 
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which is lined with refractory material to preserve the walls of 
the furnace. At G the incandescent gases are projected into the 
injector H amongst the cool compressed gases entering the 
passage J. As this is a single stage turbine the ex- 
pansion is completed before reaching the rotor K, and the 
gases expanded in the chamber M, which has a suitable 
deflecting cone. Guide blades L direct the gases on to the rotor 
K, where the kinetic energy is converted into work. During the 
process of expansion the temperature, as well as the pressure of 
the gases, has dropped to the lowest temperature and pressure of 
the system—which may be that of the surrounding atmosphere— 
depending ‘on,the expansion adopted. The gases are conveyed 
by the chamber N to the compressor casing O. Ata point P the 
gases which entered by the furnace, and composed the incandes- 





cent products of combustion projected into the cool gases as 
previously described, are allowed to escape, the pressure being at 
or about that of the atmosphere.—N ber 29th, 1917. 





MACHINE TOOLS AND SHOP APPLIANCES. 


111,356 (17,435 of 1916). _December 16th.—Screw-currine 
Latue, Alfred Herbert, Asthall Manor, Burford, Oxon, 
and another. 

This is a simple form of serew-cutting lathe suitable for cutting 
serew gauges, the bed of which is a rectangular box A—Figs. 1 
and 2—mounted on a fram? on three ball supports. The flange 
F extends from one end to the other of the bed, and the headstock 
G and tailstock H are bolted to the face of the bed and to the 
flange to ensure correct alignment. The lead screw I is in line 
with the centre of the slide way, upon which the tool slide J is 
mounted. Preferably the tool Q is carried in an excentric carrier 
R. which can be rotated to raise and lower it, but the carrier is 
such that the tool always lies in parallel planes and cannot 
possibly be tilted. For_conveni in setting the tool the 
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shank is formed with a flat so placed that when the flat is per- 

pendicular to a certain face on the tool slide the cutting facp is 

accurately set, so that all the operator has to do is to place a 

square up against the flat, bring the flat perpendicular, and lock 

the tool in position, when the cutting portion will be accurately 
set. Preferably the slide moves inwards, i.e., towards the work, 
up against a stop, the position of which is adjustable, and the 
adjustment carries a micrometer indicator, and the slide may be 
fed against the stop by a small lever, so that its operation can be 
very accurately ani simply controlled. Another important 
feature is that the hanging frame supporting the change gears 
is supported by and clamped to the end of the bed, so that error 
due to excessive overhang of this supporting member is obviated. 

—November 29th, 1917. 

111,369 (18,283 of 1916). December 2Ist, 1916.—PuNcHING 
Macuines, De Bergue and Co., Limited, Strangeways, 
Manchester, and another. 

This invention consists essentially ina shaft or other mechan- 
ism with toothed gearing, screws or racks, for connecting together 
the cross traversing gear on the two travelling work carriages D, 
the shaft being operated by a weight W orspring in onedirection, 
so as to maintain contact between the edge of the work or a tem- 
plate and a guide roller which may either be fixed tc-the bed or 
other part of the machine, or attached. to the cross traversing 
slide of one of the carriages. The machine is shown in Figs. 1, 2, 
and 3. The weight W as it uncoils the band or chain G from the 
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drum K rotates the shaft in one direction, and as the shaft and 
drum are rotated in the reverse direction the band or chain is 
rewound upon the drum. A spring may be substituted for the 
weight. Instead of the rack and pinion gearing, the two 
carriages may be geared or connected together by gears and 
serews of coarse pitch carried by one part of the carriage, and a 
nut of corresponding pitch carried on the transversely moving 
part of the carriage, in place of the rack. ‘The traverse move- 
ment of the carriages and work may be controlled or directed 
by the of the plate or work P bearing against a guide roller 
or runner H mounted on the die bed C.—November 29th, 1917. 


111,389 (1200 of 1917). January 24th, 1917.—Wire-pRawiINna 
Macurines, Charles Arnold Barron, Elswin Works, Woodley, 
Stockport, and another. 

This invention relates to continuous wire-drawing machinery, 
and provides an electro-magnetic clutch to drive each draw 
block or drum, as well as means for individually controlling tho 
motion of each drum, whereby stretching of the wire will be 
avoided. Referring to the drawings Figs. 1—4, in the interior of 
the drum is a magnet D, which is secured to the side wall of the 
drum, and is coupled by wires to copper bands E F of opposite 
pole ssituated in grooves in a wooden block G, loosely mounted on 
the spindle}B. Adapted to wipe overithe bands E F are thin 
metal{plates or brushes connected to negative and positive wires, 
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leading to a make-and-break device or switch H. A lever I pivoted 
on a bracket J secured to the machine framing K co-operates 
with the switch H to complete or break the electric circuit, the 
outer free end of the lever carrying a pulley L which lies above 
and in the path of the wire M as it travels between a draw drum 
and the following die N prior to being elongated by the die, and 
then wound around the next succeeding draw drum, a spring O 
being connected at one end to the free end of the lever I, and at 
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the opposite end to an extension on the bracket J to maintain 
the pulley in contact with the wire M. When the circuit is com- 
pleted the attraction of the magnet D causes frictional engage- 
ment of the dise or plate C with the magnet, whereby rotary 
motion is conveyed to thedrum. The arrangement of the control 
lever I is such that if the wire M travelling from a drum A to the 
following die N should be fed forward in excess of what is re- 
quired, the sag of the wire below a certain point will allow the 
end of the lever carrying the pulley L to descend under the 
action of the spring O, thus elevating the opposite end of the 
lever, and causing electrical contact to be broken, whereupon the 
motion of the drum A wiil be arrested until the proper conditions 
are again restored.— November 29th, 1917. . 


111,443 (10,010 of 1917). July 11th, 1917.—Quick TRAVERSING 
MEcHANISM FoR Latues, Bernard Joseph Spink and another, 
Rosse-street, Shipley, Yorks. 

This invention relates to improvements in quick reversible 
traversing means for lathes or the like, the object being to 
arrange and construct mechanism connected with a rotating 
screw shaft having both a right and left-hand thread, whereby 
the object to be moved may rest in its desired position, although 
the double screw threaded shaft be running, or to be 
moved in either a forward or reverse direction. It has been 
heretofore proposed to employ with a constantly rotating right 
and left-handed screw shaft, threaded nuts engaging the shaft 
and having primary and secondary coned nuts to engage coned 
faees of the mechanism by means of gearing, which must be 
operated and held in position in one direction or the other, to 
cause the turret or saddle to traverse in one direction or the 


NY IN443 





other. To obtain a traversing motion in the desired direction it 
is obvious that threaded nuts, or their equivalent, must be 
employed to engage the threads of the traversing member. The 
inventors employ internally threaded parts shown, and provide 
these parts with friction rings to hold them securely or free 
them as desired, and actuate such friction rings by means of a 
suitable handle and gearing, the handle being held in a neutral 
or free position, and pushed to the right or left to give the 
desired traverse. It is not necessary to hold the operating 
handle in either of the acting positions. Further, the saddle 
may be moved easily towards or from the work by the usual 
pilot wheel, whether the screw shaft be running or not. The 
internally threaded parts are distanced apart by ball thrust 
bearings, ard are secured in position as shown in Figs. 1-4. 
November 29th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


06,820 (6374 of 1917). May 4th, 1917._-ENcine Srarrer, 
Aktiengesell-chaft, Brown, Boveri and Cie., Baden, Swit- 
zerland. 

This is a combined optional hard or ;ower gear for starting 
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motor ear engines. A is the crank shaft of the engine ; its end 
carries the fixed member B of the toothed clutch BC. D is the 


hand cranking shaft ; on its end is fixed the sliding portion C, 
which is toothed on one side for engaging with the fixed clutch 
portion B, and is also toothed on its reverse side for en- 
gaging with K of the toothed clutch CK, which is fixed on the 
end of the hollow power shaft L. On a flange of this shaft is 
fixed the toothed wheel I, which in the starting operation is 
driven through the toothed wheel gearing G H from the electric 
motor F. The shaft L carries aiso the rotary armature M of the 
electro-magnet E, the stationary iron body of which, together 
with its winding, is fixed to the casing N. In starting the 
engine by means of the electric power gear, the magnet E—on the 
closing of its energising circuit—attracts its armature M and 
closes the clutch C B without, however, opening the clutch C K, 
80 ba = the engine crank shaft A is rotated by the electric motor 
F. In cranking up by hand, the shaft D is first slidden axially 
inside the hollow shaft L, whereby the clutch C K is opened and 
the clutch B C is closed and caused to rotate. When the engine 
has started, the clutch B C is automatically disengaged owing to 
the triangular shape of the clutch teeth, by reason of the speed 
of revolution of the engine being greater than that of the crank- 
ing up shaft.—November 29th, 1917. 


SHIPS AND BOATS. 


111,384 (890 of 1917). January 17th, 1917.—-RetnrorceD 
Concrete Suarps, Ejnar Jénsberg Miiller, Voksenkollen, 
Christiania, Norway. 

According to this invention the steel skeleton of the ship is 
built up beforehand as finished girders, the several parts of the 
girders being united before the concrete is cast round the skeleton. 
Fig. 1 shows how the steel skeleton is arranged in the middle 
longitudinal bulkhead. Fig. 2 is a plan of the hull, and Fig. 3 a 
transverse view. In Fig. 1, A designates a series of vertical 
struts made of rolled section iron, bars or pipes. B is the top tie 
rod, and C the bottom tie rod. D are the diagonal tie rods. 
These tie rods consist preferably of continuous bars, but they 
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may be formed of wire cables, and the diagonal tie rods may be 
fastened by means of turn-buckles E. A truss girder system, as 
shown in Fig. A, is used within the two outer longitudinal walls 
F and G of the ship, and also within the middle bulkhead H, if 
such is used. A truss girder system is further used in the ship’s 
bottom, as indicated by dotted lines in Fig. 2. If a number of 
longitudinal intermediate bulkheads are used, the reinforcement 
or steel skeleton is also made as a truss girder system. The 
ame is true of transverse bulkheads K—Fig. 3—which are 
rranged at suitable intervals in order to stiffen the longitudinal 
walls, whereby the hull is at the same time divided into a series 
of water-tight compartments.— November 29th, 1917. 


MISCELLANEOUS. 


111,329 (16,669 of 1916). November 2Ist, 1916.—Dovus.LE 
Heicar Gear Trains, Hon. Sir Charles Algernon Parsons, 
Turbinia Works, Wallsend-on-Tyne. 

This invention relates to trains of gear wheels having multiple 
reduction ratios of the type in which power is transmitted from 
one shaft through an intermediate shaft to a driven shaft. In 
Figs. 1 and 2 power is transmitted to a main shaft A from four 
turbines through treble reduction gearing. The high-pressure 
turbine B drives primary double helical pinions C on the primary 
shaft D. The primary pinions engage with gear wheels E on the 
shaft F. This shaft also carries secondary pinions G which drive 
secondary gear wheels H on the shaft J, which also carries a third 





pair of double helical pinions K, driving the main gear wheels L. 
‘The low-pressure turbine C also drives through the intermediate 
shaft F, the drive being transmitted through primary pinions M 
on the shaft N, and the primary gear wheels E. The inter- 
mediate and low-pressure turbines O P transmit power to the 
main shaft through a similar train of treble reduction gearing 
shown. It will be seen that in the case of each intermediate 
shaft the pinions are symmetrically placed on each side of the 
centre of gravity of the shaft, while the gear wheels are also 
symmetrically placed. The bearings are also equidistant from 
the centre of gravity of the shaft.— November 21st, 1917. 


111,363 (17,912 of 1916). December 13th, 1916.—WertpEpD 
Piate Joints, the Quasi Are Company, Limited, and 
another, Caxton House, Westminster. 

The object of these inventors is to provide a method of welding 
plates without lapped joints. Both of the plates to be welded 
are notched at their edges in as many places as is required, and 
small blocks of mild steel are cut to fit into the notches in both 
plates. If the notches are V-shaped, the blocks will be of lozenge 
or rhomboid shape—Fig. 1. The blocks are welded.in position in 
the notches when the plates are being welded together. In this 
way the length of the line of welding is increased. A further 





improvement can be made by using as insertions blocks of steel of 
a higher tensile strength than that of the plates to be united. 





When welded in place these insertions pat> metal actually of 
higher tensile strength than the metal of the plates along the 
normal abutting line, while the V-shaped weld is also of increasod 
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strength owing to its length, so that a welded joint ean be made 
up to any required tensile strength in this manner. Figs. 2 and 
3 show other methods of making the joint.—November 29th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of the following patents £11 have been paid in 
renewal fees. 


No. 66/13.—Worm gearing. Relates to an improved arrange- 
ment by which a worm can be put out of engagement witha 
worm wheel by rotation about an excentrically disposed axis,, 
while maintaining connection with an adjacent part of the worm 
shaft mounted in fixed bearings. Rheinische Metallwaaren-und 
Maschinen-Fabrik, Germany. Dated June Ist, 1912. 

No. 70/13.—Distributing oxygen in submarine vessels, &c. 
In a system for distributing oxygen to separable compartments, 
such as in a submarine vessel, the gas containers are arranged in 
groups, and from each group a separate gas main leads through all 
the compartments. A draw-off valve is provided for each main 
for use when the compartments are in communication, and 
auxiliary valves on each main in each compartment for use when 
the compartments are cut off from one another. A pipe is 
provided for supplying oxygen outside the vessel. Each gas 
main has a pressure gauge with an auxiliary adjustable index, 
Dragerwerk, H., and B. Drager, Germany. Dated February 
20th, 1912. 

No. 141/13.—Internal combustion engines: liquid fuel in- 
jection. Cylinders with oppositely moving pistons have the 
injection points arranged in more than one transverse plane, so 
that during expansion the streams of fuel have a tendency to 
follow the pistons. The fuel may be injected along a radius or 
along a chord. According to another arrangement the fuel is 
spread in radial jets or in sheets from nozzles at the axis of the 
cylinder. This form allows the fuel to be heated before admis- 
sion. Two injection points may be combined within a single 
nozzle. Junkers, H., Germany. Dated January 6th, 1912. 

No. 168/13.—Range finders. To enable either or both of the 
two images normally appearing in the field of a coincidence 
instrument to be reversed, reflecting means are employed, which 
can be inserted at will between each objective and the image 
plane, so as to present alternatively an odd or an even number of 
reflecting surfaces. Optische Anstalt C. P. Goerz Akt.-Ges. , 
Germany. Dated January 8th, 1912. 

No. 464/13.—Ammunition. Relates to projectiles with 
smoke-producing charges, and consists in enclosing the charge 
in a casing which is detachably mounted on the point of the pro- 
jectile, the casing being made of slender form to diminish the air 
resistance, so as to compensate for the tendency of the increased 
weight of the projectile, due to the attachment of the casing to 
alter the trajectory. Krupp Akt.-Ges., F., Germany. Dated 
February 29th, 1912. 

No. 496/13.—Wheel tires. Non-motallic elastic bodies and 
eores ; block tires. In the manufacture of tires formed of 
leather plates arranged on edge in the rim, the plates, before or 
after being built up, and compressed to form a tire, are thoroughly 
dried, further compressed and packed in the rim, and then 
caused to swell by the action of atmospheric moisture or soakage 
in liquid. Spiegel, E., Bohemia. Dated June 22nd, 1912. 

No. 613/13.—Rubber substitutes. A rubber substitute is 
obtained by vulcanising solid polymerised esters of acrylic acid. 
In an example, 95 parts of solid ester are mixed with 5 parts of 
sulphur, and the mixture is heated for two hours at a tempera- 
ture of about 140 deg. Cent. Rohm, O., Germany. Dated 
January 30th, 1912. 

No. 732/13.—Discharging retorts. The incrustations that 
form at the lower mouth of vertical zinc retorts are removed by 
a rotatable cutter or borer or scraping tool adapted to be raised 
to the retort when required. The cutter is mounted on a square 
shaft passing through the spindle which carries the discharging 
worm, the shaft being raised by means of a rack and pinion. A 
water jacket is provided. Roitzheim, A., and Remy, W., 
Germany. Dated January 11th, 1912. 

No. 736/13.—Aeroplanes : wireless signalling. The radiating 
system of an aeroplane consists of the conducting framework of 
the machine, and of elevated wires supported above the aero- 
plane by masts. In one form, a central mast supports wires 
which are connected by insulators to the further ends of the 
surfaces of the machine. Signal Ges. Kiel, Germany. Dated 
February 24th, 1912. 
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beg’ tee full details of training and 
itehell’s Advertising Agency, 1 Snow-hill, EC. Wa 


Wanted, Draughtsman, with|° 


xperience in 2 ee Conve: , and Elevatin, 
bene mr ere isrick~ Reply, st antin Fagg A caeer 


give 2g teeny jiculars of 
nunrest Repl apenas, quoting ** The en pos 
Sone 170, No one at present on Govern men’ wut be 


Wanted, Ex 


cavable JIG and 





xperienced and 
L. DRAUGHTSMAN, tt aod 
4 ua a Vehinte Hesutoiies will 

© person alre: 
engaged.—Apply, statin y qalany sad and full particulars of 
oe Hemploy yment Exchange, itionin, 





ssistant en —_ Exper- 


IKNCED — rge Hepa WAN’ as 
Works. Know- 


ccc of he yrene 2 ee ge 
andling 





(ity of Birmingham. 
LECTRIC SUPPLY Rid i aey ain 
pt tar aca OF JUNIO} IFT ENG FER. 
Apvlications invited rho oath ion of NyUNIOR 
SHIFT ENGINEER required at the new Temporary Station 
Nechells, to look after the electrical control of the station. 
The apnointment will be permanent. 
must have had a sound mechanical and electrical 


in a large extra-high-tension three-phase power house. 
The wet nog 3 | Bay <4 will be — per annum, rising at 
— plus £23 extra per annum (if married £33) dating 
{made on forms which can be obtained from 
of the Electric ic Supply. yer: accompanied 
bre not more than th as abilit: 











ree t 
and character, Tee the undersigned not later than the 
= January, 1 Preference given ae ineligible 
for further m 
R. A. CHATTOCK, 
City Electrical Engineer. 
Electric Offices, 
M4, Dale End, Birm pe. 
January 8th. 1918 149 
(jounty son of Halifax. 
nob NL 


WARE immediately, pF , Binag -ROOM SUPER- 


I DENT conversant wi y. 
ee rau fications and selary 

aired. Lb oe age PB 
be made t OW. Mt. ROGERSON, Frq., 
ML “anwongh Electrical Pegler: Halifax. 163 


Wen nted, a Young Mining En- 








GINEER, disch: so.dier preferred, to REPRE- 
SENT Manufacturers of Mining Machinery in Midlands.— 
Apply. stating terms, 167, “The Engineer 3 167 





anted, an Engineer for Large p 


auuaber of men; 
rere? 1011, as Goo "lary a 


to soils wen 
10ll « 
Assistant Ship | Man ager Re- 
UIRED by lai 


= must 





have Bhim of Ad cnralty tnd Mereantite rs, 2 ae i 
accustomed to the a a 
numbers of men; age. between 30 and ere ner 

progressi 


pros: ve with ability. —Address, 1012,“ _— cee 
neer ” Office. 


Epgineer-i in-Charge 
Factory and Cold Store near 
plant driven by gas engine and producer. 
month and bonus. Permanent position. for su’ 
_— stating age and experience, P515, “ 





Required for 
to lary aie ice 
per 
man — 
eer” 

A 





Engineer. ‘Required Capable of 


in Gegueetion with 








Knowledge of up-to-date Gas 
— be a recommendation. d 


required, 


Daria Required for. Bissearch | 2 


ae in By poe her 


bag =a ences Be is". 
ngineers (Desi a -and 
jeans ee Design 
tructures, REQUI ‘by MOUCHEL 
Victoria-street, 8 W. 1 
required. 


of. Ferro Conerete 
and PARTNERS, Ltd., 38, 4 ty 
letter, stating age, experience and a 


istimator Required Immediately 


by im See A= in South Midlands; preferab, 
be ee t less than four years’ +e 





— 














Hydro cavable of taking full control of Sanitary, 
Electric Pn Heating and Motors. and able to drive 
Daimler Motor "Bus when reyuired.—Apply, MANAGERESS, 
Cleveleys Hydro, nr. Baskpor. 1194 


Wanted. by Old established Pro- 


GRESSIVE Firm of Ball-bearing Manufacture’ 
Midlands at present en; 
contracts, _— 

offered for sui 


good prospects 
requiring nanent pose ina posing indust: No 
will be ape. 


man 

Apply, wining Pal particulars of emotes erences and 
our neares' ment chan; ea 

Honibe The Engineer” and No. Ads, eo , 














, 








upon important pean ch 
on Modern Steel Treatment, 








pe wan bans of aainine machen 
ticulars of experience, age, and salary ite 

Employment Exchange, quoting, “ 
number 87. No one at present on Go 
engaged. 








\auges.—Commercial Manager | ia 
for old-established Gauge Manu Works RE- 

gus, Bacolfeot’ permanent. position, and nd post caret onper 
tunities. Address, 122, * ‘The Engineer 12", 


[J jectors and. Hj ectors, &e.— A 

large firm of Engineers to in the uc- 
co. of these Wr? e SERVIC a EXPERT are 
U0 Applications are reg from men of first-class 





W ability only, who are able to design, test an diagnose faults 
anted, Hii 1g: hly Bs retin quickly. ‘thorough gg lh nak t the trade is pond be 
po Bon and pow pile Trae in oon ree oelworks. : age, | would he ebecasd is te ag egies — a 

= per? ae a _ Dadra, 127, “Tho. Bi 8- | would ~ not morgesnrtly naar the ‘evant f 
¥ fs up-to-date> works 





fanted, Immediately, a Con- 


STRUCTIONAL ENGINEER cf wide experience to 
of Brection of a large Power nen Ration. be ly, 


full Bison S iatcy 
| to DIRECTOR OF ic PO POWER 'SberLy, 
Munitions, 8, N jas 


of 








anted Immediately, a Jig 


and TOOL aay 2 Faby or be a ih Sevtsiome msn 


ree he wide selling organisati a gt an excellent 
pars is* \afforded | for’ aaeiciaes ability. —Adaress, a 
Engineer ” Office. 


Reinforced Concrete Desi 





ing 


‘ and 
practical experience, Ber I ble man. No 
person alrea: em loyed on ey — will be engaged. 
pas # oe'y l he ‘ineer” I 





eo! Offers for ‘Enbiider and 
UNDER MANAGER = Ba I rag Chemical Works, 
pea in in tictien a men a eee tee matthens 
Say sae cer.—Write, S. P. F., c.o. Street’s, 








=f ngToot Drawings,” A sonition for | Cl 
areal ing man, work is Py oe de 
Works West 
bag re | on mn Government work and reriding within 
salary apa coe TT “The aaa ws “Mba 
anted, in Iron and _ Steel 


orks, Tous As igri pt tig with Shop Training bs 


Kok ifts; assist: 
see day and age aed foll saiMethare of inh apa oan 
Tequired. Noy Fai gan hg Government_ work will 


The Ruginecr* and wom 


wg ae a “ge 








Wanted (Male or Tomal) 


CHEMIST, peeferably accustomed to — anal 
for Mitend i Works.. A live: inorganic ceauthey 
student, keen and at willing to learn and with suitable previous 
training, will be consi ° n already engaged 
Government work will be a ted.—A) , giving full 
ages ma ey ex NCe, AES, ali salary required, 

our nearest Employment Exchange, quoting “ Engi- 
nee “and No. A4330. : S64 


‘] manuf: 


: pay ER mle eth 





experience, to your nearest men ig 
“The and No. 57 a 
‘Wanted, Expe rienced Draughts- 
MAN for Ele 2 a Conveyor Work on important 
Government a No pcr resident more than 10 
miles ne il or alread work will 











n statin e, experience, sala! d, 
an when: : bert to Thon sy ting, 96 oa Browne's Advertising 
Offices, 163, Queen 158 a 


Wanted Immediately. Draughts- 
MEN capable of designing J and Tools for high-class 
Ae 
W anted, Two _Draughtsmen, 
design Machine Tools. Sse sang 


scoustomed 
soar. oot experience to your nearest 
Boa and oe 
46a 








age, 
ment 
He atin pumabet on Goverssnant waren 


(Chief. Draughtsman and Two 


ASSISTANT a me ae vay howe na a or En 





neering Shop ef \and. desirable for 
berry eer ca ce letter, =F pee copies of testimonials, 
pe hey juired, to your nearest _Km- 


wages req 
a “The "and number 86. 
‘0 one ~ present on vernment work will be engaged. 86 a 


(Chief. D Drau raughtsman Wanted for 


it in West a ret, Bitiag of of Yorkshire 
rere my, 


boeing: pe 
Only Pervercieagp a -previous~ fincas experience need. apply, 
already pine eo be gumaged, 


Apoiy yin Set instances to npn oe Employmert 








Draugh tsman sn uired for Iron 
iteel Works pe ay bg ls. Must be thoroughly 
accustomed to this class Apply, stating 
pamsees, testimonials, "euaet nye ‘and 8 lary expec ed, 

cone. nearest Emplo: oa ge Exchange, mentioning ~'Ihe 
ge Pg and pon 47. Noone at present on “Ir 


aughtsman Required (in 
Work —Addreas stating age. experience and eiary required, 
Poll, “The tngineer" OMe Baa” 


Lge Wanted, Capable 


to date, in General Machine "rool er ay West 

hed Quon and accuracy essential ; part shop trained. 

see salary when at liberty. ~ 
pore a4 peplered upon “Government work will 

ogee. 2 s must epply to @heir nearest Employ" 


"and number 


Draught ghtsman ‘Wanted for. Blast 


Plant in the Midlands. Must be Seaeunghly 
ese to'this peg bd work and competent to out 
‘king St Stoves, Tubing, a other 
Enginesring connection therewith. ee a stating 
experience, my Be le gg when at liberty Tequ 
to your nearest an loyment he en ge mentioning * “The 
Engifeer” and No. No one ‘at present on Government 
work will be maha 1464 


raughtsman ~ Wanted,.. Good 




















Gen jaaad ex ae “— > ee, Motor Vehicles 
and State experi 
ence : a saleey. *, Be. ies n overan eamant, work a 
a — our ee mploymant Exc! mention- 
By ie fn "and No. 4 af P5035 a 





ughtsman Wanted, with 
hop and General experience ; ec pa “4 
Vegetable Seviac lc osvareeent fa oe 

—Write culars of experience, sal: 7 egies age, to 
ENA. ARTMENT, Cadbury Bros, Ltd, a 





i| Goad Detail Draughtsman Re. 


oyeak in Steam Excavator Department ; one with 
everal. experience preferred. ‘but, Sg 


e or 
nor “yo ‘emplo rs on Government Popinser™and numb 
ployment ange, quoting “ The Engineer” aid ane i | 


Leading Hirm. of Heatin En, i- 


pt in the Provinces REQUIRE D) 
for Goverr ment work.— A pyJy. stating sge, qualifications, cad 
ment Exchange, men_ 








salary Thee to ycur nearest Emy 
pry viet bf Ergiteer= and number 41. No one at ay) 
on Gov k will be engaged. 4a 


ploy Pe: room Charge 


tor Vehicles. . 


en aN pepe at Required, Uutside Representa- 
‘ with initiative and pemece* of pom meeps 





W orking Foreman, Carpenter 
or FT 


ee. Must be Capable of La: 
Down Line of ma us 


Machine: 2 Good wages 
to suitable man.. gate Wanrgton ae R, 10, a 
Saw Mill, Walton Lay Bye. Wart 160 





Foreman: Bricklayer, ¥' First-class, 


Extracting POcantitice fron Drawings and Eatimatiog Cost St 
— ~, NO Sie cat already on Government work will be 


—Apply, stating &c., to 
a nearest eat Employment “Brcheage, ‘moutlouing the 








Foreman Hardener for Machine 
oad canal Works haha ne vi Aj ny ee ies bave had 


Carta Sie 
man to ror * maya he with 
Laboratory’ and who has some Metallurgical knowledge. _ The 
position is oop and affords excelient cppartuntes, & the 
right man. No y on ius acon: work wilt be 
3 ged —-Appiy ei giving car Dearest: mn «Bachange, 
your n oyanet nge, 

mentioning “ Tite i Engineer” and No. A’ Ba 


Foreman Mechanic Wanted for 
Nady ome and iseuth Ea a of a eee Feeey pnt Md A on 
experince, and agent nce ~ address, 98, “The a 





A 





Machine Shop Foreman V Wanted 
by Controlled. Firm, Manchester dis Applicants 
should bave held similar sey _ experiece on Turret 
Lathes and Gear Cutters. to date latest 


age, experience and salary required, 
Exchange, mentioning * 
© person alread 


Hand Wanted 


eae a gn Motor Tin in § by Midlands now engaged 
ne con pplicant must have 

onking “5 all Hinds of jigs, small 
wor! ereof.— 


nearest my 
Engineer” and No. Poo No 
Government work need apply. 





a partes TS roowindae of t 
tools, = gauges, in Ledge ed the bench 
State experience, and salary required 
Fess nxchange, quoting phe 4 Engineer ” and number 
at present on Government work — be 

a 





 wheaoad Tool Steel Firm 


A with connections DESIRES boa ay a REPRE- 
ome get pe _ Toa gentieman not — 
sales  pesttse eed — Apply i Setctesh ean fidi 
[renner ion is open.— in si con nee, 
terms*required and tod pee detail as possible, c.o. 
Box 42, Post Office, sheffield. 166 








Accessories, for London Aeroplane ry. No ~ 
pa 4 need | four Fem et 4 parti lars of 
we — age, iow 
qualifi an ad Th, “The Engineer ” Office. 
A 





Wanted, Experienced Fitter- 


TURNER, used capstans, take charge smal] Machine 
Shop, London area. Noone on Government work or residing 
more _— 10 miles away need apply.—Address, P532, “ The 
Engineer ” Office. PS32 


A 





sated for Works Maintenance, 


Capable FITTER. Must be experienced Steam ana 
Gas, and useful with Shop Tools. wages, Government 
ddress, 124a 





work.—As 124, “The Engineer” Office. 

ie Sinker. — First-class Die 
SINKER Drop SS Motor 
Cranks pack gy yom oer cod ive ‘pall 
iculars as to &. No comico empl: von 

overnment — = ‘ts ret, apply to 
enresd ioning “ > 

ner” and atm ‘and number eo — 670 a 





C2 Reward, which will Lead 


to the RECOVERY of a — Two-seater “ Perry” 


£30 





eg 
tion <p Sey be Sets. s. BH Hea Queen egates Sl Wace to 
the neurest police-station. ‘his: 
PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND OCO., 


Watling-street, LONDON, E.C. 


uare, 4 
26, Collingwood-street, Newcastie-on-Tyne. Sp 3005 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess II., I11., LXXXVIII. 
Numerical Index to Advertisements. 
Paes LXXXVII, 











A.R.I.B.A., Good 
DESIRES 
aS 
As Civil Se Agent or 
REPRESENTATIVE. Advertiser (in ete Rae 
a cm years’ — Office 
The ke and red Poe 
= Will go abrosd.— “The —. 


er Requires apentinent | 
on Mechanical cs reo exceptional inventive 
ability, and where a wide, vari aS Steen ee 


Pett, = The Baebect cs ined 
Cer eon Sar —Ex- | Engi 
SESE BMPar oT ST badk BE" 


“The Tnginece Othe 
Seo 8 a ow 


Egg be tag Sere 


D ineer General Bi Mana 





tect, 
ef beget penctraction. 5 





Arehite 


bie postnios 
“The Engineer 











re 














BS8e. (Gl 


ARLE branches 
ae wit 
securing “AG nvering DRIER 8 ia ret why 





ngineer, with © Established 


nor rn aye ng te iger gf gies ae 
aawre : Tyee se :. 


Golery B Pang Rig Hachivec, of Machinery, of tay kind 6 aped sian 
catasing 33>) pa ar Sempaatye, Te 


WEST AUSTRALIA AFTER THE WAR. 


Ye tee as face 
diber yaa tg is : 


Wa about 1 





















a MILAR POST or WORKS 1 oe scare ra bso ae 
Sibu ay tt ary Ist, =" aes a agoauel ea Stee | on State fi Pap rg nee By he Pe, nd where a one, 
i eee TeT eS, eta | W atte bvemnms neces onteerees 2 
Goore sant wiih 2 a a tapes of of auunition a ile she tor oe ‘Saolgter ropes for = strocoo™ rdnvine = | 9 





“Ss 
Die ee eer on an Ap gre | 


fury & s mee oe 
neer “Tes ms Path, ihe Es 
Eegoer | Seat 


Aircraft SR Anetra P628, « “The ber ado 


gineer (30) Desire Position 
dv Woks tuaNaazs, 


perience steam, 
sateen Salnasone plant ; 


tocned ta eo control par neh. 
Ay. Regi Ch . 
Pe Sapien ae 


ere 
Hagecrs 5 peorsiary toe Accountant 


Paes eo petes, seoeee 
mek ar Bad. “Presse. write it in couBdonce Adres Fee, | POR 
eating {a 18 Years with 


apamhannd te be cupersisee fips beaten 
superyision of large cx" drying, 


tral workshop, office, and travelling 
ex! rm aot ss col COLON IAL or other NPPOINTME ENT.— 
Gdaress, P21 3 Engineer ” Office: PS2l 2 


si bos ine ”Tapiuser ist Class] do 
B.O.T._ Certificaté (3), REQUIRES RESPONSIBLE 
pra ng 14_years chief engineer. Best refe os 
idrese, P527, “The Engineer” Office. 


Size Metallurgist of Sound | Ex. 
Ag ~~ = for Dusthis F Postrion et ier of large 
tint job smd pole 3 


Werks Ganaier 2-4 to “En. 


base al Expert in ae and organisation 
- undertake 


abroed : Bovis 














rhe | Se 


























ew lay-outs, reorganise, 
<i oem nie caaitiee Wide experience, and first- 
class record for successful control good results.—. 
PS2t, “ The Engineer” Office. P524 & 





orks Manager or Supervisor. | 
, ras afzpeeaee | Sperones tical and 


aircraft ory experi- 
— ce.» Capable % a organising and controlling all classes of 
modern reed 
et Testimonials &c.—Address, 





or ps The icin) 











ia SES i mat, oct tentang 


Wanted, Belt or ateasicnres 


12,000 to 18,000 cu. ft. 


HOOPER, rr Watrbutidings Be 
anted, for Immediate Delivery, 


or Second-hand ENGINE or senene 
it 400 to 1000 kilowatts 








TRICAL SEM outpu 

ieee peers iD 100 mete en eo a 

Wanted Immediately, 3 Prey 
Six at aeed anes xs 

about _—-S vaileey 


to 

please reply immediately to 111, “The Engineer” Office. lll r 
Wes; Marine | Boiler Shell 
12ft. long by 14ft. 

One Set Vertical PLATE BENDING ROLLS, either motor- 
driven or hydraulic, for plates 12ft. wide by dyin. ‘thick, or 





Also 25 cwt. Double Standard 
tat The Eoginest 0 
Weer One § ea" hand and Lan- 


a ee tnd 
=a iainnini 


Wanted, One 4 iced Wet 


TWIST a gee dee to ELI tno Bt gin. to wry 
 ecgemae 
BY-PRODUOTS, Lil LIMITED, Middlewich, Cheshire. 


Wanted, Portable Railway, z4in. 


mr niengin = Ln com: Turn- 
‘E DEPART- 
London Aero- 


Gennes. 











a i vistod On, Ltd 
pa "Hendon. Also Second Steel ROOF TRCSBES, sbout 
40ft. span. 


anted, Second-hand Guillotine 
POWER SHEARS, 2in. or Xin. bude, to eut 1/16in 

simple construction. Send full part: and 

PS08, “The Engineer” Office. F 


Wanted, Time Piping 


eee Ts Belts Ane 


pe Mer: price.—Boz TR. 
Roof Principals 


Weiss. 28 
inal root. ie setah fll peitcular, Price aod where can be 


Lathe Wanted, 5in. to 6hin. 
avadition rice ~<a and 5.0.7 Mon As ‘aS Ronine Howe, 





pare 




















THE ENGINEER 


"EE 
fe 






or Sale ;— 














OLT SCREWING MACHINE, by Kendall and Gent, with | | 


ig ~donghoda 4 
mre 8U eesne 1 LATHE, with face-plate 
hon one 8 SOR t overhauling. * 
One 6in. Siete DEMRGIOO AL PUMP, with extended 
ase-plate ‘Grzane OF (vo motor). 
wun 23 ton Hand FOUNDRY CRANE, complete; no 


‘our Small Hand-power OVERHEAD TRAVELLING 
Cc oo from 1-3 tons capacity ; 12ft.-20ft. spans. 
iron Chequered and Perforated FLOOR PLATES, 
6 sin. > by aft. by gin. 
WRITE FOR COPY OF QUR CATALOGUE. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 








London, E. 14. 2012 @ 
rales 
ING SET, comprising 
= lhe sates eet cee ce Rr Sera | 
o 





For Sale :— 
NEW PLANT AS FULLOWS FOR 
IMMEDIATE DELIVERY. 
per Pajent GAS PRODUCERS, « ae 
Bea tat ae A 
ee eet eaen 
Six New Horizontal Dish-ended STILLS, ae = in a 


*) basse i we divided into 


ay ong by U Eyre wide'by Sit depp, with tebe: plats tor Bs 


GEO. COHEN, SONS AND GO., 


275 « 





Sale :— 


or 
F Quantity good SECOND-HAND 18in. gauge 


a Ebvo RAILWAY 








seme Re, 
or ca. — 
MOTORS and CABLE. 


45 gehts TOR, 509 volts, a pg 
eticioot trom to “By, shunt wound ; 4. 
190 fF» 


rae eee £r.p.m., wound, semj-enclosed 
we : Seok ie homioo Houten fa wound. 


600 ane 
Heo iio ‘tutdaatene = 


P., 10 ole Yr 
110 volts, ie TP Fm 
ese motors are all shunt woupd. 


volts, 60 am 
Cemeee Gh cme, 


4 

2 

2 160 AL CABLE 

2 Gs yards akch, Wit PAPER. LEAD and 
2 

2 


aeactae h, 1944 PAPER, LEAD and 
oun. eac. R, an 


yards each, 37/14 PAPER, LEAD and 
URED. » 


MACHINE TOOLS. 
Powerful HYDRAULIC FLANGING MACHINE, to flange 
Belt-driven ] : 
rar ve m PLAN ING MACHINE, capacity 12ft. by 6ft. by | Brice, 
‘HORIZONTAL BORING 


~~~ 
MACHIN be — 4in. dia. ; makers, Shanks. 
Gisholt COMBLN. ATION FLAT TURRET 
10m. centres, 


























equired :— LATHE. h 
Works Manager. (46). gy, Txelve Re ae Hanmmemem le cio oa bx ae 
works manage’ en: 
4 mountings. : ae and fomale ia ddrew, FS, Dormcae Fh 0 ne hollow spindle, takes jin. bar, 10in. centres, 
e Kngineer Ad 0 Migin 1 F 
u = Ifin. Centre 8.0. LATHE, 22ft. straight bed, two too} rests on 
saddie, duplex gear. takes Sin. pate 
Bryer or: or Purchase: Clerk. Smart ster Pe stro or Partin (Cou PUMPS 
DESIRES -RE-ENGAGEMENT; execlon?  relorengen 7 sears mas, stroke 108 mata. aor 15 BELP. PUMP tin. dia ain. 
STACEY, 13, Topsficld-parado, Crouch End, Pos at 006 ee woe Bx on cea Fe rams, 18 
magneto me areata tia a Sin. Cen OMES aineot cou; — vertical steam 
raughtsman - Designer (Me- Shomer oun gana racer BE ROLD with of without generator ~ | Blake Simplex Pam, in ia: saun, Ibn: vroke, water ends 
A aS eataed Ey eshnt tegatana 
. in man ms 
Encololae of French ok ‘Start. imenedintel jately — (jameron Dup lex Pump, Steam GAS ENGINES. 
—Address, P5365, * The Engineer ” Office. cylinders I6in., water E inovee in vy ie stroke, 9in. BBELP. TANGYE, complete with D suction plant ; equal to 





[razg ghtsman Wants Work at] co 
Home, detailing, &c.—J. LENNARD, 50, Moor-street, 
Birmingham. P5135 


You oun lady, with First-class 
ving three nights per week at liberty, 

DESIRE cS to "TAKE IN TRACINGS.—Address, P512. ** The 

Engineer ” Office. P512 B 








Engineer Machine Shop Fore- 
AN DESIRES POSITION on Government work. 
Can control male and female labour; good organiser; highest 
references. — Address. . P525, “ The Engineer” Office. P525 B 


Foreman Blacksmith (88), Well | 4% 


up in light and heavy marine and general forgings, sound 
inowledge of heat treatment, u p of smithy Ts ag Feng 
organiser, rene — as above,—Address, » 
“The Engineer” Offi P530 B 





suction and deli i. GARDAM i 
oid, Stainen 





2 FOR SALE. 
Eagines. — Vertical Pair, each 
H.P., 12in. and 19Jin. cylinders, .18in. stroke, 200 
revs. 
One Vertical, 10in. cyl., 14in. stroke. All by Marshall, 
Sons, and Co. 
BOILERS—Galloway, 26ft. x 7ft. and 15ft. x 6ft. 1 Vertical 
be, 6ft. 6in. xp, 100 Tb. pressure. 
PUMPS.—Three estinghonse and one Worthington 


ertical. 
MOTORS.—One DC., 240 v., 3 H.P. 
Zetnes, S00-t., 25 periods, 24 EP. ; Bishe. e780 y., C Conisel 


nel. 
EDGE RUNNER MILL, 5ft. x 18in. stones; Oft. pan. 
Shaker. 


Also I six-sieve 
AIR COMPRESSORS.—Pair steam-driven 10in. gieden 


Can a separately if required ; each approx. 
i ELLIOTT ot CO., Ltd, 186 and 188, Tangeae, 





Foreman erence or Plater 
te = et Age 33; goarentio;s 7 


foreman. ag 


various mony "ot work. 
*The Engineer” Office. 
Situation Required as Foreman 
ae in acprened — ime own jen nnd tools: tools ; 5 expert on 
mi and gear-cuttin, to aerop! —Address, 
P52, © The Engineer” ” Oittice. nce P528 B 


A Large Firm of Engineers in 


(Piece ae 








HAVE vd OPENING for a YOUTH of Good 
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Women in Munition Works. 


The part that, women are playing in the production 
of munitions and in éngineering work generally is 
one of the extraordinary revelations of the war, 
and it has always-tU be remembered that the presence 
of women in the factories has been responsible 
chiefly for the inauguration of welfare work, which 
has coms to stay. As @ matter of fact the Welfare 
Department is one of the most important branches 
of the Ministry of Munitions. Before the first month 
of the year had run its course no fewer than 900,000 
women were acting as substitutes for men in the 
industries of this country. There are few operations 
which, with sufficient training, wcm2n have been 
proved incapable of performing. At the time 
mentioned half a million were actually engaged in 
munition making, and their ranks have since been in- 
creased regularly at the rate of 8000 to 9000 weekly. 
What the figures have been for the past year is not 
yet known, but during 1916 very considerably over 
2,000,000 women registered at the various Labour 
Exchanges as willing to enter munitions or other 
works of national importance. In February the 
Labour Minister announced that women for shell- 
filling factories were required at the rate of 1000 
weekly. 

In munition, engineering, and shipbuilding works 
women are simply doing anything and everything. 
Big shells they make as easily as little ones. Huge 
air torpedoes with their flanges, parts of “tanks ”’ 
and cylinders for aeroplane engines are all within 
their power. They act as moulders, operate heavy 
presses, assist riveters on ships, turn and gauge fuses, 
or small parts of guns, m2ke body armour for bombers, 
and set up, take down, and operate big lathes and 
machine tools. “I do not think I go beyond. the 
ascertained facts,’ declared a highly placed official 
of the Ministry, ‘‘in saying that but for thé work 
that women have done in. the munition shops of the 
country the Germans would by now have won the 
war.” That was in March. It will not come as a 
surprise to recall, after that tribute, that the rate 
of women’s pay on munitions work was appreciably 
raised. Addressing the Institution of Gas Engineers 
in June the president said: ‘‘ No one would have 
believed that it would have become a common practice 
for women to be coke loading, oxide turning, gasholder 
painting, engine driving, machine driving and con- 
ducting other operations in gasworks. They can do 
the work and are doing it well.’’ Not only are they 
devoted to duty, they are brave when occasion calls 
for that quality, and do not lack initiative. Of the 
first recipients of the newly-instituted medal of the 
Order of the British Empire two were women. A 
fuse on which one was working took fire, burning her 
hand badly. Picking up the burning fuse she carried 
it several yards and threw it outside the building, 
thereby preventing any danger of the other loaded 
fuses in the hut becoming ignited. The other secured 
the arrest of a man who had obtained entrance to a 
filling factory under suspicious circumstances. 

An announcement was made at the end of September 
to the effect that instructional workshops had been 
set up in London, Manchester, Birmingham, Bristol, 
Luton, and other centres for training women as engi- 
neers and that a thousand learners were required 
at once. In November the R.F.C. advertised for 
10,000 women as fitters (general machine and turners), 
instrument repairers, acetylene welders, electricians, 
draughtswomen, painters and storewomen; the last 
named being required for technical stores ‘‘ should 
have a knowledge of engine parts and tools.” Is it 
any wonder that a few weeks ago the Minister of 
Munitions found it necessary to reconstitute the 
Special Arbitration Tribunal on Women’s Wages 
“in view of the increasing volume and importance of 
the work transacted by that body,” or that Mr. J. H. 
Thomas, M.P., should have declared at Aberavon 
that ‘women had come to stay permanently in 
industry after the war?” 


Labour and Wages. 


Although the year passed with few labour trou- 
bles of a very serious character, yet looking back 
over the months they appear to have been full of 
incidents of a more or less disturbing kind, and, in 
the aggregate, output must have been considerably 
hindered.- But all labour matters did not relate 
to strikes or threats to strike. Indeed, most were 
simply a continuation of that upward movement 
in wages which has prevailed from almost the com- 
mencement of the war, and some had reference 
to other matters than wages. January had barely 
opened before the Consett steel workers received an 
advance of 5 per cent., bringing their rate to 60 per 
cent. above the standard, or an advance of 47} per 
cent. upon the wages paid during August, 1914. 
At about that time the General Federation of Trade 
Unions gave a dinner at the Holborn Restaurant to 
Mr. John Hodge, the new Labour Minister, and assured 
him of the whole-hearted support of every section of 
the trade union movement. 
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On January 12th a joint deputation, comprising 
representatives of the Boilermakers’ Society and the 
Shipbuilding Employers’ Federation met the Govern- 
ment Committee on Production at Westminster, 
when the men’s leaders supported a request put for- 
ward in Newcastle for a 10 per cent. advance in the 
rate of pay for shipyard piece-workers, to enable 
them to meet the higher cost of living. Consideration 
was promised and on March Ist awards were made 
affecting the wages of men engaged in the engineering 
trades (including foundries) and in the shipbuilding 
industry, payable a month later. The amount was 
5s. per week for men and half that sum for boys, the 
award to apply to time, piece, and premium bonus 
workers. Regarding the engineering trade (including 
foundries), where advances in time rates since the 
beginning of the war had amounted to less than 7s. 
per week, a further advance was to be given so as to 
bring the previous advances up to 7s. per week. 
This award brought the increase to time workers 
up to 12s. per week, and piece workers had already 
received an additional 10 per cent. on,their rate of pay. 

At the close of January English miners were apply- 
ing for a war bonus, apart from existing agreements, 
but it was a month before the matter reached a 
settlement by the then existing war bonus being 
raised from 13.8 to 18 per cent., on account of the 
increased cost of living, and on condition that no 
general application for any further increase, either 
as bonus or othérwise, was made within the period 
ending August 3lst. Two or three weeks earlier 
Lord Strathclyde, the arbiter in the Scottish miners’ 
claim for an advance of Is. per day, decided that 
no alteration could be made. 

About that time David Kirkwood, who, asone of the 
Clyde deportees for an offence in the previous year, 
had been arrested for committing a breach of the 
order made against him under the Defence of the 
Realm Regulations, prohibiting him from entering 
the Clyde munitions area without permission, was 
released on an honourable undertaking not to repeat 
the breach. Four months later all the deportees 
were allowed to return home, and Kirkwood, who had 
been elected chairman of the Appeal Court of the 
A.S.E., then meeting in Glasgow (May 3lst), in 
August, received an appointment as foreman in the 
National Projectile Factory there. An interesting 
event in February was a deputation representing the 
Parliamentary Committee of the Trade Union Con- 
gress which waited upon Lord Derby on the question of 
the payment of trade union rates to soldiers employed 
in civil occupations. The War Minister replied that 
such men should be paid the proper wage exactly as 
if they were in civilian dress. On February 16th 
a deputation from the Parliamentary Committee of 
the Trades Union Congress drew the Admiralty’s 
attention to the alleged low wages paid to certain 
classes of workmen in Royal Dockyards and considera- 
tion of the matter was promised. 

The fusion of the National Amalgamated Union 
of Enginemen, &c., and the Yorkshire Association 
of Engineers and Firemen, was celebrated at Bradford 
on February 17th. With the beginning of March 
Mr. Neville Chamberlain, who at that time had the 
man-power question in hand, was calling for 500,000 
National Service Volunteers, of which he had 100,000, 
and a statement issued the same week by the Triple 
Industrial Alliance showed that a definite under- 
standing existed between the Government and the 
miners, railwaymen’s and transporters’ unions on the 
subject of coloured labour at the docks—coolie labour 
to be employed where there was clearly a deficiency 
of whites. The chairman of the Midland Iron and 
Steel Wages Board mentioned at Birmingham on 
March 5th that whilst ironworkers’ wages had risen 
frora 12s. 9d. a ton plus 6d. per ton bonus for puddiers 
in February, 1916, to 16s. 9d. and the 6d. bonus in 
February last, returns showed a falling off of about 
28 per cent. in production compared with the good 
peace year of 1912. He felt that a number of work- 
men were still not doing their best. 

Tyne engineers threatened to strike on March 6th, 
but postponed action in view of a conference of all 
concerned. Ultimately, however, they decided to 
press their demand for an advance of 6s. per week, in 
addition to the 5s. granted by the Government just 
previously, and struck work, resuming operations a 
few days later, on the understanding that their case 
should be heard, and a decision given, within a week 
of re-starting. They ultimately accepted 2s. per week. 
In the meantime the Barrow men had ceased work, 
the trouble apparently being in this case due to an 
alleged cutting of time allowance and work done 
under the premium bonus system. The _ leaders 
ordered the men back to work and appealed to them 
‘“‘in the nation’s interests.”” The First Lord of the 
Admiralty—then Sir Edward Carson—sent an urgent 
message to Barrow: “ The strike is having a serious 
effect upon the output of shell for the Navy. The 
Government has promised the men arbitration and a 
decision within a week if they return to work at once. 
The men of the Fleet rely upon their comrades in the 
workshops to .stand by them against the common 
enemy.’ But all was to no purpose. The answer 
was a ballot showing 218 willing to resume work and 
2800 opposed to resumption. The trouble was carried 
over into April, and fresh terms were offered, but the 
men remained obdurate. Proceedings were threat- 
ened against the strikers, who were also assured that if 
they would resume work forthwith, the Minister of 








Labour would receive a deputation of shop stewards 
with the A.S.E. Executive the same day. That 
influenced the ballot taken on April 3rd, when 1623 
men voted for the local conference and resumption, 
and 1250 against. The strike was over, and when the 
official figures of the voting of the Barrow Joint 
Engineering Trades. were known regarding the new 
form of procedure for the fixing of premium bonus 
rates, there voted 2872 for and 516 against, witha few 
spoiled papers. 

Whilst Barrow was being tranquilised the engineers 
at Sheffield had become unsettled, and serious trouble 
threatened, though wiser counsels seemed at first to 
prevail. In this case the difficulty arose about a 
change made in the trade card system chiefly. The 
war badges and trade cards were cancelled, and a new 
series of protection certificates was issued by the area 
recruiting Office established by the War-office. 
Arrangements were come to providing adequate 
protection for skilled men and apprentices, but, of 
course, the object of the military was to secure as 
many men as possible for the Colours. There was 
then a recrudescence of the trouble in Sheffield, and it 
spread to Woolwich, Liverpool, Manchester, Barnsley, 
Derby, Bury, and Rochdale. At the last-named 
town a strike of 500 skilled engineers arose out of a 
refusal of the employers.to comply with certain regu- 
lations of the Munitions Act, and cortinued for six 
weeks. The outlook became so grave that the 
Government called special attention to an appeal by 
the A.S.E. leaders to the men to resume work, and 
gave full publicity to the fact that as the result of the 
recent successes of the Allies on the. Western Front, 
demands had been received for the rapid delivery of 
largely increased supplies of munitions, and in yar- 
ticular of aircraft, heavy guns, howitzers, tanks, 
trench warfare material and vehicles for motor 
transport, adding: ‘‘It is precisely these supplies 
which will be seriously delayed by any continuance of 
the present illegal action of those who have ceased to 
work in defiance of the advice of the authorised 
representatives of their own trade unions. Any man 
who hesitates to return to work at once should-realise 
that unless the munitions are forthcoming in large 
quantities during the next few weeks our offensive will 
be seriously impeded, numberless lives will be un- 
necessarily sacrificed, and our armies will be unable to 
reap the fruits of their heroic conduct in the field.” 

Ashamed of their attitude the strikers wavered in 
their ranks, gradually beginning to return to work, 
and by May 2l1st the bulk had done so, the settlement 
following a conference between the Minister of Muni- 
tions and the Executive Council of the A.S.E., accom- 
panied by a deputatior of the unofficial strike confer- 
ence. The question of dilution on private work had 
been one of the points of grievance, and the arrest of 
eight strike leaders and their detention at Brixton 
Prison was one of the influences that tended to pro- 
tract the trouble. The release of these men was 
demanded and granted. A considerable number of 
strikers refused to give way with the others, but by 
May 24th there was a general resumption. 

At that moment strong efforts were being made to 
prevent industrial dislocation by means of strikes. 
The Labour Department had already set up about 
400 local trade committees of employers and employed, 
with power to investigate labour troubles, and to 
move in time to prevent strikes. The old Advisory 
Trades Boards with limited powers were being 
abolished. The Ministry of Munitions, too, was 
setting up local committees, and the problem to be 
solved was the drawing together of the labour opera- 
tions of those two departments, and also of the 
Shipping Controller, Coal Controller, and the Board 
of Trade, Ministers agreeing that something in that 
way would have to be done. 

The termination of the engineers’ strike had not 
left the labour horizon clear. There were still one or 
two low-flying clouds. The Munitions Bill, for in- 
stance, with its clause relating to dilution on private 
work, threatened trouble in certain sections of the 
men, and the Liverpool engineers avowed their 
intention to ‘‘ down tools” again if that clause were 
retained. To meet this difficulty Dr. Addison con- 
sulted with the A.S.E. and other unions concerned, 
and with the employers’ representatives, with the 
result that amendments were proposed. One was 
that before the principle of dilution was applied to 
private work of any particular class public notice 
should be given, and opportunity afforded for con- 
sultation, if necessary, with the parties interested. 
Everything possible was done to remove labour 
troubles, and in June the Government set up Com- 
missions to investigate the causes of industrial unrest, 
and to make recommendations tending to minimise it, 
especially in the shipbuilding and engineering trades, 
during the continuance of the war. 

Almost simultaneously the A.S.E. applied for a 
national advance to all journeymen and apprentices 
in the engineering trade, the demand being equivalent 
to a 100 per cent. increase in the wage rates obtaining 
in July, 1914, and were awarded an advance of 3s. 
per week, bringing up their wages to 57s., but the 
award brought little contentment. Whilst that 
matter was under consideration over 2000 workmen 
at the Port Talbot Steelworks struck, and the opera- 
tives in the South Wales steel and tin-plate trade 
demanded 100 per cent. bonus. They were already 
receiving a bonus of from 37} to 57} per cent. The 
“ Unrest’ Commissioners found that much of the 
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trouble was arising-from the workers’ lack of con- 
fidence in Governmeni promises, though it was also 
due to profiteering in foodstuffs, general fatigue, the 
difference between the rates of skilled men on day 
work and those of semi-skilled and unskilled men on 
piece rates, as well as to the “leaving certificate ” 
question. Regarding the three last-named points, Mr. 
Winston Churchill, who had succeeded Dr. Addison 
as Minister of Munitions, asked Parliament to give 
him the means of providing against the trouble, and 
at the same time Mr. Churchill brought forward his 
proposal to remove from the Munitions of War Bill 
the clause providing for the extension of dilution to 
private work. Soon afterwards the leaving certificate 
was abolished, and though a good many fears of 
labour dislocation were at first entertained they were 
to a large extent groundless. 


Tn August, in which month there was trouble 
amongst boilermakers on the Mersey, considerable 
unrest prevailed in the Welsh coalfields and in the 
Castleford district of Yorkshire, involving strikers 
and their victims to the number of about 25,000-men, 
and before September the mmers’ representatives of 
Great Britain were demanding a 25 per cent. increase 
in the name of 700,000 men, and a similar request was 
made on behalf of nearly 100,000 colliery workers 
other than miners. Negotiations were opened, and 
in the meantime trouble arose amongst Scottish 
colliery enginemen, to whom a war bonus of Is. 3d. 
per shift was granted just in time to prevent 100,000 
men being thrown idle. The action of the Ministry 
of Munitions just saved a strike of 1000 steel workers 
in the Swansea district, and towards the end. of 
September came an official announcement that the 
Coal Controller offered the miners of Great. Britain 
an additional war wage of ls. 3d. per day,:but. the 
offer was rejected, and a day or so later 15,000 miners 
in the Cannock Chase district struck work for a few 
days, resuming under a threaf of. being put into 
khaki. The colliery workers finally had their demand 
for an increase of Is. 6d. per day acceded to—a figure 
that was extended to all persons employed about the 
mines—and this conciliated the men. 


Midway through October the Committee on Pro- 
duction, in pursuance of an agreement between the 
Engineering Fmoloyers’ Federation and forty-eight 
trade unions, under the term; of which the Committee 
might be called upon at intervals of four months to 
consider what alteration in wages was warranted by 
the abnormal conditions due to the war, granted 
skilled engineers a further advance, as from the first 
pay day in December, of 5s. per week, making the 
aggregate increases on pre-war rates 20s. per week. 
This concession roused the skilled labourers in the 
engineering trades, who demanded participation in 
the 12} per cent. increase, and for a short time the 
outlook was ominous, but towards the end of Novem- 
ber, before the engineers had received the advance, 
it was officially stated that the increase would apply 
tothe other men. Still the end of the trouble had 
not been reached. Late in December the semi-skilled 
and unskilled workers in the steel trades who had 
not been included in the 12} per cent. bonus award 
demanded its extension to them. This, however, 
meant the original award, which was not very con- 
siderable in the aggregate, developing into an extra 
payment to labour of £150,000,000 a year, beside the 
danger of causing unrest in other labour ranks. 
Many thousands of workers struck, and the Govern- 
ment was in a dilemma, though there were hopes 
that this week would see an amicable settlement 
reached. 

In November the whole sheet metal industry of the 
Midlands was drawn back from the verge of a strike 
only just in time, but Coventry’s experience was less 
fortunate, for late in that month a serious strike com- 
menced, though the circumstances were unusual. 
An award was given on which a question of interpre- 
tation arose, and the firms concerned offered to see 
the men and discuss the issue ; but the men said they 
would only state their case through shop stewards 
recognised by the employers as shop stewards, and on 
the firms’ refusal to recognise the stewards in that 
way a “stay-in”’ strike followed. The firms’ conten- 
tion was that had they accepted the men’s claim they 
would have been up against trades unionism. The 
disaffected men were all employed on aircraft con- 
struction, and, during the strike Mr. F. G. Kellaway, 
Parliamentary Secretary of the Ministry of Munitions, 
in a statement to the Press said : “‘ If to-night we have 
a visit over London from German aeroplanes, and a 
number of women and children are killed, what 
would be the feelings of the men who have been led 
away in the action they have taken, and have not had 
in their own minds the full sense of what their action 
involves ?”” By December 4th, however, the trouble 
was over, the men responding to the shop stewards’ 
recommendation to resume operations, and the same 
afternoon the employers met the men’s representa- 
tives and settled points in dispute, especially that 
relating to the official recognition of shop stewards. 


Besides those mentioned a number of labour 
disputes of a minor character occurred all over the 
country, but generally were of short duration. To- 
wards the close of the year a conference was held in 
London of the Executive Councils of the Dock, 
Wharf and Riverside Workers’ Union, and the 


Nationa] Union of General Workers—formerly known 
2s the Gasworkers’ Union—and a scheme of amalga- 


of almost half a million. 


Capital and Labour. 


One of the most hopeful features was the 
effort made by employers to bring about a perma- 
nently good feeling and a spirit of co-operation 
between Capital and Labour. A means to that end 
was sought, though perhaps more directly the ensuring 
of a minimum of interference with output, by a 
deputation which waited upon representatives of the 
Admiralty, the War-office, the Ministry of Munitions, 
and the Ministry of National Service at the House of 
Commons in March. The deputation represented the 
Federation of British Industries, Association of 
Controlled Establishments, Employers’ Parliamentary 
Association, and the British Manufacturers’ Asso- 
ciation, covering between 8000 and 9000 firms, with a 
capital of over, £2,000,000,000, and employing many 
millions of persons. Their object was to put facts 
before the Government, and make practical sugges- 
tions for the avoidance of mistakes in the future. 
Dr. Addison intimated at the close that a Consuliative 
Committee would be set up, and when later there came 
a change in the Ministry the same deputation laid its 
views before Mr. Winston Churchill in August. 

It was in August, too, that the Sub-committee on 
“Relations between Employers and Employed” 
presented its interim report on Joint Standing 
Industrial Councils, containing recomm2ndations to 
employers’ associations and labour unions. One 
paragraph was significant.. It ran, ‘May it be 
‘assumed that the lessons of the war have convinced 
even Labour unionists responsible for the old and 
fatal policy that the rules and customs [suspended by 
the war] can, in the very nature of things, never be 
restored ? There are many indications that warrant 
this assumption ; and if it can be made a matter of 
mutual agreement between employers’ associations 
fand labour unions, the outlook for British industry 
will be full of hope and promise. If not—well, the 
writing is on the wall.” 

In October Capital definitely held out the olive 
branch to Labour, in the form of a scheme under 
which workers could join with the management in 
the self-government of industry, and giving them an 
equal status and responsibility on the controlling 
body. The plan was comparable to our existing 
system of Local Government, with a Ministry at the 
head, with powers sim lar to those of the Local 
Government Board, controlling numerous trade 
councils, with powers similar to those of County 
Councils, and recognising the essentia! principle that 
industrial interests should be grouped by trades and 
not by localities. Referring to the subject a week or 
so later, Dr. Addison said he hoped the councils which 
the Minister of Labour had been instructed to set up 
would soon com? into being. Labour and Capital, he 
added, had hitherto lived too much in watertight com- 
partments, and after the war there would have to be 
a different conception as to industry. 

Then came the National Alliance of Employers 
and Employed, pledging itself to promote : (1) A living 
wage for all workers, (2) regulation in hours of work, 
especially in arduous occupations; (3) adequate 
wages for women ; (4) proper workshop conditions ; 
(5) satisfactory housing accommodation for workers ; 
(6) encouragement for workers to take an interest in 
efficiency of work ; (7) joint committees in works to 
consider interests of industry ; (8) maximum output 
with maximum pay ; (9) continuity of employment 
in slack times ; (10) encouragement of trades union- 
ism, and adherence to agreements; and (11) the 
liberal education and technical training of children. 


Odds and Ends. 


Space will not permit a record to be given of many 
of the interesting facts of the year that occur to us 
as coming under the head of miscellaneous. A few, 
however, may be noted. In March it was stated in 
Parliament that propellers made of bronze were being 
substituted for steel propellers in the standardised 
cargo steamers, with the object of increasing the 
speed of the vessels, and lessening thereby the risk of 
destruction by submarines. 

In the next month Mr. Bonar Law, replying to a 
question, said it had not been found practicable to 
proceed with the Channel Tunnel scheme during the 
war. 

In April, too, it was announced that Sunday labour 
was, as far as possible, to be abolished in a large 
majority of the establishments controlled by the 
Ministry of Munitions. 

A motor barge anchored in the Regent’s Canal for 
the first time on April 25th, having come with a 
50-ton coal barge in tow from the Midlands, and 
traversed seven canals. The Board of Trade repre- 
sentative was one of the passengers. 

In view of unforeseen difficulties, which arose out 
of the war, the contract for ten millions sterling, 
entered into in 1914 between the New South Wales 
Government and Norton, Griffiths and Co., was ter- 
mineted in May by mutual consent. 

Speaking at Newcastle in June, the Minister of 
Education said the Premier had called this an engi- 
neers’ war, but it was also a war of professors and 
engineers. 





The extension of the main dock at Tilbury for the 





mation was adopted, giving the alliance a membership | convenience of large ocean-going steamers was 


brought into full use by the Port of London Authority 
in June. ‘There are 20 acres of additional water area 

and a 20 per cent. increase in the available quayage. 
Alongside three new berths are transit sheds respec- 
tively 550ft., 600ft., and 650ft. in length and 120ft. 
wide. : 

Interesting instances of the profitable nature of the 
war to some people occurred during the year. In 
Birmingham it was found that wood and metal work 
teachers, filling up time after school hours at munition 
factories, received from £5 to £6 per week, in addition 
to their regular salaries. A manufacturer of gas 
helmets in London stated that whereas his turnover 
before the war was £400 a year, it had since increased 
to £5000. A youth under military age, charged in 
Dorset with travelling on the railway without paying’ 
his fare, admitted that his wages on the day shift of a 
munition factory amounted to £14 per week, and a 
man summoned at Enfield for failing to meet income 
tax requirements was proved to be the head of a 
family whose average weekly income was £20. ° 

It was decided in June, in memory of Professor Sir 
Wm. Ramsay, to provide Ramsay Research Fellow- 
ships, and to establish a Ramsay Memorial Laboratory 
of Engineering Chemistry in connection with Univer- 
sity College, London. 

The report of the British Steel Smelters’ Society, 
in August, stated that about £15,000,000 additional 
capital had been invested in the steel industry of 
Great Britain since the war began. : 

Replying to a question in the House of Commons, 
on October 17th, the Chancellor of the Exchequer 
said that the amount paid by controlled firms, by way 
of munitions levy up to September 30th, was approxi- 
mately ten millions sterling. ; 

At a conference in London in November, called in 
the interests of the expansion of experimental research, 
Sir Lionel Phillips said that, taking a modest estimate 
of the past losses, there had been mined in Cornwall 
during the last sixty years ore containing tin to the 
value of £65,500,000. There had been recovered 
£42,500,000, showing a loss of £23,000,000. The 
percentage of loss in wolfram was even higher. 

Sir L. Worthington Evans, speaking at Colchester 
on November 14th, said that in one week recently we 
sent into the German lines well over a quarter of a 
million shells, or 10,000 tons a day. 

The announcement was made afew weeksago that 
the Board of Trade had given formal sanction to a new 
company, with works in London and Liverpool, 
and known as the British Barimar-Thermit Welding 
Company, Limited, to take up and exploit the thermit 
welding: process which, prior to the war, was exclu- 
sively in German hands. It is the intention to train 
disabled British soldiers and sailors to carry on 
the work. 

It was stated at the end of November that close on 
10,000 workshops in Great Britain are now engaged 
in one way and another in tie production of munitions. 
Of these works 5000 are controlled and 150 are 
national factories. The erection of four new national 
factories, at a cost of over two millions sterling, had 
then just been sanctioned. 

The Minister of Reconstruction finds that shorter 
hours mears greater output. Munition women 
working 66.6 hours weekly produced an output of 100 
per hour ; working 54.8 hours the output was 134 ; 
43.6 hours 153. Men labouring 58 hours, 100; 51 
hours, 139. Boys working 72 hours produced 100 
hourly ; 54 hours, 117 ; 53 hours, 129. 

On the railways in a normal year about 34,000,000 
cubic feet of finished timber are used. The con- 
sumption of sleepers on the lines throughout the 
United Kingdom is 5,000,000 a year, representing 
about 17,000,000 cubic feet.’ Most of the timber 
came from abroad, yet Scottish fir and larch make an 
equally good sleeper. 

Dr. Addison, in a great speech in the House of 
Commons, on June 28th, said: ‘‘ We have done our 
best, by the methods with which the House is already 
familiar, to reduce the cost of shell components, and I 
see that the cost of ammunition during the past year, 
2s compared with the cost that the same amount 
would have involved at the prices of the previous 
year, represents a saving of £43,000,000.”’ 








THE COAL AND ELECTRICITY QUESTION IN 
SWITZERLAND. . 


(By our Swiss Correspondent.) 


For some months past -the question of how to 
obtain sufficient coal from Germany has greatly 
preoccupied the Swiss authorities and the Press, 
and the latter has naturally given much prominence 
to the problem of how best and most speedily to 
utilise Switzerland’s water-power. Germany, well 
knowing Switzerland’s dependence upon her for 
coal, put the screw on her in such wise that a 
Swiss syndicate had hastily to be formed to guarantee 
Germany 20,000,000 francs monthly in the form of 
a loan, on condition of her supplying the Swiss with 
200,000 tons of coal monthly. (I may here remark 
that 300,000 tons is about the quantity which Switz- 
erland requires monthly, at any rate in winter.) 
For many months past the Swiss have not been 
receiving the amount of coal they need, and, more- 
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over, much of what has been received is of inferior 
quality, with low heating power. The consequence 
is that from October 20th onwards Swiss train ser- 
vices have been again very much reduced, and nearly 
all dining car services have been taken off, while the 
trains this winter are either absolutely unheated 
or very little heated. The coal supplies allowed for 
household purposes, for factories, for heating schools, 
churches, and public buildings generally have also 
been sensibly reduced. 

There is no lack of Swiss engineering and other 
experts who warned their country before the war 
against the danger of too great dependence upon 
foreign, chiefly German, coal, and the necessity of 
at once taking measures to utilise Swiss water-power 
to a very much greater extent. For instance, the 
Democrate more than three years ago, in September, 
1914, was already calling the attention of the autho- 
rities to the danger of Switzerland not receiving 
enough fuel, a danger which is now very real. At 
last, after three years’ dillydallying, the autho- 
rities are waking up and beginning to realise how 
different and how much more independent and 
secure would be the position of Switzerland if her 
water-power were properly utilised—water-power 
which exists more or less throughout the whole 
country, although some Cantons possess more than 
others. Germany, however, was very busy assuring 
the Swiss public that the war would be over by 
December, 1914, and it is doubtless largely due to so 
much German dust having been thrown in Swiss 
eyes that Swiss water-power has not long since been 
far more utilised than it is. It was, and naturally 
still is, to the interest of the Westphalian coal mines, 
to keep a good, steady customer such as Switzer- 
land, and, consequently, the Germans _ inspired 
numerous articles in the Swiss Press dissuading the 
Republic from being in too great haste to electrify 
her railways or develop new sources of water-power. 
How good a customer Switzerland has been to Ger- 
many is proved by the fact that in 1886 she paid for 
coal 18,295,000f., and in 1915 125,166,000f., or more 
than £5,000,000, the price of coal having meanwhile 
risen from 22.7f. per ton on an average to 37.8f. on 
an average. It is now, I may say, about 60f. per 
ton at the pit mouth. 

Yet if Switzerland had put her sources of water- 
power to proper advantage, she would by now have 
been almost independent of German coal. For 
example, it is competently calculated by two Swiss 
engineers, M. Bossard and Signor C. Ghezzi, that it 
is possible to add another 2,200,000 horse-power to 
what is already in use in Switzerland. In the Can- 
ton of the Grisons alone, it is estimated that there 
are 636,000 horse-power still available—that is, 
unutilised ; in the Valais, 345,000 horse-power ; in 
Canton Berne, 224,000 horse-power ; in the Canton 
of Aargau, 180,000 horse-power, and so on. The 
Canton which has the smaJlest quantity of unused 
water-power available is Neuchatel, but even she 
has 1400 horse-power. For the whole of Switzer- 
land, therefore, there is 52.6 horse-power of elec- 
trical force per square kilometre which could be, 
and is not yet, used, and altogether there is 2,500,000 
horse-power available and unused, power which 
could be used all the year round and twenty-four 
hours a day. If, however, this supply is calculated 
on the basis of actual working hours only, it works 
out at 4,000,000 horse-power, that is, 526,000 horse- 
power already in use and about 3,500,000 horse-power 
which could be utilised, and is not. Up to January 
Ist, 1914, Switzerland had only used one-eighth 
of her actual available horse-power. More than one- 
half of the power now produced by coal could be 
undoubtedly profitably replaced by water-power. 
The strain on Switzerland’s available electrical 
energy has of late been much increased, because, 
owing to drastic gas restrictions and scarcity of 
coal, the great majority of households are now using 
electricity to a considerable extent for cooking pur- 


’ poses, and to some extent for heating. 


So serious an organ as the Swiss Haport-Revue 
recently suggested that electrical power generally 
should be constituted a Government monopoly in 
Switzerland, especially as there is no doubt that by 
now the preliminary investigations for making 
electricity an Imperial Government monopoly in 
Germany are fairly far advanced, and Austria like- 
wise has been considering this question. It is urged 
that a Swiss state monopoly of electricity would 
not only prove a fresh source of wealth to the Oon- 
federation at a time when it greatly needs one, but 
also effect a good deal of saving, and, above all, make 
it possible to supply current cheaper and at a uni- 
form price throughout the country. Much more 
important than any of these considerations, which 
are important enough, there is, says the Hazport- 
Revue, the fact that by making Swiss electrical 
power-stations and Swiss electricity generally a 
Government monopoly, it would be much easier 
for the country to assert and maintain its economic 
independence. Swiss electrical enterprises, it is urged, 
are very much bound up with German enterprises, 
to the great detriment of Switzerland. It says :— 

“The list of the Board of Directors of the Baden 
Motor Company, Limited, speaks volumes on this 
subject. It is sufficient to mention the Ziirich 
Elektrobank, in order to call attention to certain 
influences, 7.e., German. If the information which 
has recently reached us is to be believed, then the 





leading personages of the electrical industry of our 
northern neighbour [N.B., Germany] cherish the 
intention of getting control over our electrical forces 
toa still greater extent than at present It is beyond 
doubt that something must be done, come what may, 
to prevent the realisation of these aspirations. The 
nationalisation of the Swiss railways was undertaken 
on the principle of ‘ the Swiss railways for the Swiss 
people,’ but there is far more justification still for 
raising the cry of ‘ Swiss electrical power for the Swiss 
people,’ for this power is the product of one part of 
our national wealth, and that is the most important 
part—namely, water-power. Anyone who helps 
to hand over the electrical power of Switzerland 
to foreign financial magnates is simply committing 


an act of commercial treachery to his country.”’. 


There are, the Hxport-Rerue concludes, therefore 
three sets of reasons why Swiss sources of electrical 
supply and electricity generally should be a Govern- 
ment monopoly ; the financial, the technical, and 
the political reasons. 

Now, it is @ source of great indignation to many 
Swiss that so great an amount of what proportion 
of their country’s water-power is already made avail- 
able should be utilised outside the country. For 





prices). Now, it is urged by the Swiss electricians 
in @ petition to the Swiss Department of Public 
Economy, that these ovens could very well bake 
their bread, not by means of coal, but with the super- 
fluous electrical power available during the night, 
which would save Switzerland money which she 
greatly needs, and also use up superfluous electrical 
energy. 

As the Swiss engineer, Bossard, points out :— 
“Having once recognised that our aim ought to be 
to replace coal by water as the source of power heat 
and light, what we have now to do is to consider how 
best to attain this object, and for this we need vigo- 
rous enterprising policy. We must rouse ourselves 
thoroughly, and shake ourselves quite free from the 
lazy habit of being passively content to let things 
slide. It is absolutely necessary to summon up our 
whole strength and all to work together for the 
same great end ; and it is the patriotic duty of every 
individual Swise to realise this necessity.” 

It may be urged that this is more easily said than 
done, for at every turn that a Swiss takes he finds a 
German blocking the way. Not only did Germans 
before the war penetrate into almost every branch 
of Swiss national life, but since the war they have 


instance, it was recently announced that the Govern- | been doing everything possible to buy up Swiss enter- 
ment had allowed the export of 12,000 kilowatts prises and factories, in order that, after the war, they 


excess power from the Laufenburger works to the 
Lonza electricity works. Translated into plain 


| 


may he able to foist their products upon the world 
as “Swiss goods.” Against this a large section of 


English, this means that, as the Aargauer Volks- | Swiss are struggling patriotically. Germany’s anxiety 
blatt—published in Baden, Switzerland—says, 12,000 | to get increased control over Swiss water-power, there- 
kilowatts, or 16,320 horse-power, are to go to the | fore, is but part of a much larger scheme of hers. 


Lonza works, which are working for the German 
Kriegschemikalien Aktiengesellschaft (War Chemicals 
Industry Co., Limited), one of the leading German 
war concerns. These T.onza works have just de- 
clared 15 per cent. dividend, and raised their capital 
from 18 to 24 million francs. 


| 
| 


In other words again, | 








WORKPEOPLE’S WELFARE AT A FRENCH 
EXPLOSIVES FACTORY. 
In the issue of November 5th of the Bulletin des 


this power i3 now serving the Prussian Ministry of | Usines de Guerre, is given an interesting account of 
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Fig. 1—ARRANGEMENT OF DORMITORIES AND RECREATION ROOMS 


War Department of Provision for War Require- 
ments, at the head of which is a certain Dr. Rathenau, 
who has his headquarters in Berne, and is a member 
of the Board of Directors of the Elektrobank, in 
Ziirich, already referred to, which is nominally a 
Swiss bank. That is to say, 16,320 more electrical 
horse-power has been ceded by Switzerland to Ger- 
many in addition to what has already been ceded, 
a total quantity of 40,800 horse-power from the 
Laufenburg works alone, whose “total maximum 
yield does not exceed 52,000 horse-power constant 
and non-constant. This, however, is not nearly 
all the Swiss electrical power which is now sent to 
Germany. Exactly how much is exported it is diffi- 
cult to ascertain, but the Swiss Export-Revue already 
quoted estimates, on excellent authority, at 125,000 
horse-power, the electrical force working for Germany 
in the aluminium industry alone. According to Mer- 
ton and Co., London, the Swiss production of alu- 
minium now amounts to 20,000 tons annually, all 
of which, except a very few thousand tons, goes to 
Germany to replace copper. One company, which 
uses 53,000 horse-power of electrical energy, supplies 
Germany with calcium carbide. If the electricity 
now exported ir such quantities to Germany could 
be used for Switzerland, for example for heating the 
houses and public buildings and for baking bread, an 
immense amount of German coal could be dispensed 
with. There are now in Switzerland about 6000 
bakers’ ovens, which, it is calculated, consume in the 
year 12 to 15 million francs worth of coal (at present 





the manner in which housing accommodation was 
provided for the greatly increased numbers of workers 
at the National Explosives Factory at Sevran-Livry, 
and in which the comfort and well-being of those 
workers was looked after. It appears that, in con- 
sequence of the war, the number of hands at this 
factory had to be very considerably increased, and 
the management found itself in a most embarrassing 
situation. In quite a short time the inconvenience 
caused by this influx of new workpeople became 
acute. The hotels, inns, and furnished apartments 
within a radius of three kiloms. were crowded to 
overflowing, and prices rose enormously. The rent 
demanded for a very small room quickly reached 
the sum of 45f. per month, and no “en pension” 
terms of less than 6f. 50c.—say, 5s. per day—were 
obtainable. 

Even when every possible room in the immediate 
neighbourhood was full, it was still necessary to 
employ more workers, and the questions then to be 
answered were, How were they to be housed ? and 
how fed? In answering these questions the manage- 
ment took various steps. In the first place it 
appealed to women of the working classes living in 
the villages in the vicinity of the factory and dis- 
tant from it not more than a mile or two. Large 
numbers of women responded to this appeal, but 
then the problem arose of how they were to reach 
the factory and get home again when their shifts 
were over. It was felt that they could not be asked 
to cover the distance on foot, and so a special service 





26 THE ENGINEER 


Jan. 11, 1918 








of motor vehicles, each furnished with a number of | is secured to the wall. At the ends of the corridors 
seats, was instituted. These cars called for the| there are lavatories and soiled linen rooms, while 
workers who lived the longest distance away, and | the centre of the building is formed into a sitting or 
took them home again when their work was finished. | recreation room. 

The scheme answered exceedingly well, but the| The women’s quarters, which are on the other 
number of workers was still found to be insufficient, | side of the main village street, and which accommo- 
and further steps became necessary. It was finally | date as many inmates as the men’s quarters, only 
decided to build, near the factory, an entirely new | differ from the latter in that the interiors are not 
modern viljage, in which a fresh army of men and | arranged quite in the same manner. Each woman, 
women might live under the best of conditions, both | for example, has her own cubicle and her own lava- 
as regards health and general well-being. The village!tory. The rooms are decorated simply but well, 
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Fig. 2—CANTEENS 


was completed some little while ago, and it well merits | the colours chosen being those which are restful to 
a brief description. | the eye. The charge made seems very small indeed. 
To begin with, right at the entrance is a large and | It is only four sous—say, twopence—per day, this 
well-stocked co-operative store, at which everything | amount including the payment for heating in winter 
in the way of clothing, groceries, and household | time. A year’s rent only comes to 208 sous, or 10f. 
requisites can be obtained. This store is not only | 40¢.—say, 8s. 4d. , 
open to the inhabitants of the factory, but to all the | For the benefit of the men there is a sort of hall 
other workers in the factory as well. There are | which serves as a club. In it there are newspapers, 
also numerous coin-freed machines from which | books and magazines, and room has also been found 
various edibles can be obtained. Immediately ' for a barber's shop. There is a similar hall for the 
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Fig. 3—HOSPITAL 


behind the store building are the men’s quarters. , women, in which they can sew and amuse themselves, 
They consist of four large single-storey buildings— | while an establishment where children are taken care 
see Fig. 1—arranged parallel to one another. The | of while their mothers are working has been pro- 
buildings were substantially built, but are by no| vided. 

means ugly. From end to end of each runs a cor-| A most important part of the village is the canteen. 
ridor, on each side of which there are doors opening | It was decided that it was highly important that the 
into cubicles, which are designed to contain either | workpeople should be provided with good and well- 
two or four beds, the beds, or bunks, being arranged | cooked food at a reasonable price, and a special 
in sets of two, one bed being above the other in each | canteen or restaurant was erected for the purpose. 





rant has seating accommodation for 320 persons. 
For lf. 80c., or rather less than 1s. 6d., per 
person per meal, repasts such as the following are 
provided :—Hors-d’ceuvre or soup, a plate of meat, 
vegetables, and cheese. The food supplied is excel- 
lent, and, as will be seen from the illustration, the 
arrangement of the whole building has been well 
thought out. The establishment is run on,co-opera- 
tive lines. 

For the benefit of those who become ill or meet 
with accidents, a hospital or infirmary has been pro- 
vided. It is situated at the far end of the village, 
and is separated from it by a considerable piece of 
ground. There are, as will be seen in Fig. 3, male 
and female wards, as well as nurses’ quarters, a dis- 
pensary, a dentist’s surgery, a doctor’s consulting 
room, &¢c. In fact, it is what we should call in this 
country a well-equipped cottage hospital. 

Seeing that the buildings have been erected in 
close proximity to an explosives factory, all the 
materials used in their construction are either them- 
selves non-inflammable or have been treated 
to make them so. A fire service with numerous 
hydrants has been provided, and all the buildings 
are surrounded with earthen embankments, and 
furnished with other earthwork protection, as will 
be observed in the illustrations. 








THE INSTITUTION OF CIVIL ENGINEERS. 


On Tuesday evening last, before the presentation 
of two papers, members of the Institution of Civil 
Engineers listened to an account of its life and work 
during the century of its existence, prepared and 
delivered by Dr. Tudsbery. In this simple manner 
was celebrated an event which in more peaceful 
times would have been the occasion of fitting cere- 
mony. 

In his statement Dr. Tudsbery recalled that the 
Institution was founded on the 2nd January, 1818, 
at a meeting held at the Kendal Coffee House in 
Fleet-street, and its establishment marked the 
transition of engineering in this country from the 
practice of a few craftsmen, whose personal quali- 
fications had led to their adoption of advisory 
functions, and whose knowledge was largely the 
result of individual observation and experience, to 
a profession inspired and regulated by the accumu- 
lated knowledge of many observers and practitioners. 

The number of the Founders has been variously 
stated, but the original records show that they were 
eight—a fact corroborated by a statement in the 
memoir of Palmer contained inthe fourth volume of 
the « Proceedings.”’ Their names were James Ashwell, 
Charles Collinge, Joshua Field, James Jones, John 
Thomas Lethbridge, Thomas Maudslay, William 
Maudslay, Henry Robinson Palmer. Field became 
President in 1848, and Palmer became a Vice-Presi- 
dent in 1830, but died without attaining to the 
Presideney ; a memorial of him exists in the Palmer 
Scholarship which is in the award of the Council and 
is tenable at the University of Cambridge. These 
eight men were for the most part engaged in the 
construction of machinery, and their use of the 
expression ‘“‘ Civil Engineers’ accorded with the 
distinction drawn then and subsequently between 
“civilian” and “military” engineering—a_ dis- 
tinction that recent experience may tend to modify. 
The Society thus formed proceeded vigorously to 


‘pursue its object of promoting and diffusing the 


knowledge necessary for the efficient practice of 
engineering, by means of discussion of theses and 
questions bearing thereon, and by the consideration 
of descriptions of structures and works. As an illus- 
tration of the early conversations it is recorded that 
the meetings on the 17th March and the 24th March, 
1818, were devoted to the discussion of Bolton’s 
(sic) and Watt’s “ Parallel Motion,’ and it was 
resolved that ‘it is the opinion of this meeting that 
the Parallel Motion of Bolton and Watt is mathe- 
matically incorrect, arising from the extremities of 
the two radii passing through unequal ares in the same 
space of time; but that, to a certain extent, in 
practice the deviation is not productive of material 
inconvenience.” The first Paper received by The 
Institution was presented by Joshua Field on the 
27th April, 1819, being one of a small group of Papers 
on canal locks. 

The meetings continued to be held at the Kendal 
Coffee House until April, 1819, from which time 
until February, 1820, they are recorded as having 
taken place at Gilham’s Coffee House. In March, 
1820, accommodation was hired in the house of the 
Rev. Mr. Harris, in Buckingham-street, Adelphi. 

On the 21st March, 1820, Thomas Telford accepted 
an invitation to become the first President of the 
Institution, and in his Address he made the following 
remarks on the course which should be observed to 
promote its success :— 

“In foreign countries similar establishments are 
instituted by Government, and its members and 
proceedings are under its control; but here, a dif- 
ferent course being adopted, it becomes incumbent 
on each individual member to feel that the very 
existence and prosperity of The Institution depend, 
in no small degree, on his personal conduct and 
exertion; and the merely mentioning the circum- 
stances will, I am convinced, be sufficient to command 





case. At the foot of each bed a lock-up cupboard | We give a ground plan of it in Fig. 2. The restau- 
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the best efforts of the present and future members, 
always keeping in mind that talents and respecta- 
bility are preferable to numbers, and that from too 
easy and promiscuous admission, unavoidable, and 
not unfrequently incurable inconvenience perplex 
most societies.” 

Under Telford’s presidency The Institution grew 
steadily in importance, and on the 3rd June, 1828, 
received a Royal Charter of Incorporation for the 
objects set forth in the well-known words of Tredgold, 
which expand, though they differ little from the 
original purpose expressed by the founders. 

In 1834 the Institution moved to a small house at 
No. 1, Cannon-row, Westminster, and at Christmas, 
1838, entered upon the occupation of No. 25, Great 
George-street, which, with some alterations and addi- 
tions made in 1846 andin 1868, sufficed for its needs 
until 1896, when it was rebuilt upon the sites of Nos. 
24, 25 and 26, Great George-street, to the designs of the 
late Mr. Charles Barry, F.R.I.B.A. Fifteen years 
later those premises were required by Government 
in connection with their scheme of public offices, 
and the Institution was assisted to obtain its present 
more extensive site, and to erect this building, 
designed by Mr. James Miller, A.R.S.A., in 1913. 

The conversations and discussions held at the 
Institution during its early years were not published 
or circulated by it ; but, to a limited extent, abstracts 
of them appeared in the Atheneum. A selection of 
the Papers and Addresses prior to 1842 was published 
in three volumes of ‘** Transactions ’’ (4to) by Weale 
in 1836, 1838 and 1842; but the earliest record of 
discussions is contained in Vol. I. of the “ Proceed- 
ings’ (8vo.) which consists of five annual parts, 
referring respectively to the years 1837-41. The 
series of volumes then begun has reached 204 in 
number. They contain most of the 4239 Papers 
which have been presented to the Institution, as well 
as numerous addresses, lectures 4nd reports of re- 
searches and inquiries made by committees formed 
for such purposes. This literature covers the entire 
field of British engineering practice, and includes 
in the reports of the debates the considered opinions 
of experienced engineers upon 2 multitude of problems 
presented by the new conditions encountered in the 
undertakings and investigations described. These 
professional records, contributed voluntarily and 
freely by many thousands of the members, past and 
present, form a response to the claims of the Institution 
not unworthy of the ideals of its founders and of the 
prestige enjoyed by the body corporate. The 
publications have kept substantially the style adopted 
in 1837, having passed through the hands of only 
three editors—-Mr. Charles Manby, who became 
Secretary in 1839, Mr. James Forrest, who succeeded 
him in 1860 and held the office until 1896, and the 
present Secretary. It is to the credit of those who 
originated the proceedings that their form has been 
adopted as a model by almost every engineering 
society of importance that has come into existence 
during the period covered by their issue. A later 
branch of professional inquiry, which although perhaps 
not foreseen by the founders of the Institution, is 
closely identified with this part of their project, is 
experimental research and allied investigation, of 
engineering problems. During the last twenty years 
much valuable work has been done in such directions 
by means of committees ; the first inquiry of impor- 
tance baving been ‘‘ The Thermal Efficiency of Steam 
Engines,” and the last undertaken, and now in pro- 
gress, ‘‘ The Deterioration of Structures Exposed to 
Sea-action.”” Supplementary to the work of record- 
ing, discussing and investigating matters bearing on 
engineering practice, it has been the care of the Institu- 
tion to form a reference library containing all literature 
relating to the profession, and deemed to be worthy 
of permanent retention. This library, which has 
developed from a bequest of Telford’s private library, 
is in its particular character unrivalled in complete- 
ness, and is unique in its possession of original reports 
and other documents relating to the work of the early 
masters of the engineering profession. 

Turning to the second phase of the Institution's 
activities—namely, its concern with the education 
and training of those who sought recognition by it— 
the first trace of action in that direction is found in 
the establishment in 1838 of a class of graduates, but 
it was not until twenty-five years later that the 
Institution’s interest in the training of engineers took 
a very practical shape. A large part of the presi- 
dential address of Sir John Fowler in 1866 was 
devoted to the question of the best preparation for 
engineering pupils. His views coincided remarkably 
with the tenets and practice of the Institution at the 
present day. He said:—‘‘The preparation and 
training for the Civil Engineer may be shortly des- 
cribed as follows:—1l. General instruction, or 
a liberal education. 2. Special education as a pre- 
paration for technical knowledge. 3. Technical know- 
ledge. 4. Preparation for conducting practical 
works,”’ 

This deliverance of Sir John Fowler foreshadowed the 
policy of the Council, to which effect was given in the 
following year by the organisation of the ‘* Students,” 
when the foundations were laid of that plan of pre- 
paration and training for the engineering profession 
which it has been the privilege of this Institution to 
originate and encourage, The creation of the 


Student class on the 26th June, 1867, was contem- 
poraneous with the extinction of the class of Graduates, 





which had possessed the privilege of corporate 
membership. 

In 1870 the Council compiled end issued a state- 
ment on the Education and Status of Civil Engineers 
in the United Kingdom and in foreign countries, 
and in 1897 the Institution found it desirable to 
establish its own examinations, both in general and 
scientific education. This step was taken, after 
conference with persons experienced in educational 
matters, under the presidency of Sir John Wolfe 
Barry, who has remained Chairman of the Examina- 
tion Committee for twenty years, and to whose 
unremitting care and wise counsel the success of the 
Institution’s action in this matter is largely due. 
The scheme of examination was designed to test 
suitable preliminary education, and, based on that, 
competent knowledge of those branches of science 
which are applied to engineering practice. Con- 
sequently, it has been possible to accept many degrees 
and diplomas of Universities and schools of university 
rank as exempting the holders from the Institution’s 
preliminary and_ scientific examinations. This, 
however, concerns only part of the equipment of 
a@ young engineer, and the question of his practical 
training, which has always been required by the 
by-laws, was systematised somewhat precisely in 
1910, and still remains a matter of judgment on the 
information furnished to the Council. 

The position thus reached has been influenced 
largely by the results of an exhaustive inquiry into 
the education and training of all classes of engineers, 
undertaken in 1903 by a committee which included 
representatives of the leading professional Institu- 
tions and some important Universities, under the 
chairmenship of the late Sir William White; by 
a conference of engineers on that subject held at 
the Institution in 1911; and by the report of a 
committee on the practical training of engineers, 
presided over by Dr. W. C. Unwin, which presented 
its report to the Council in 1914. It is proposed 
shortly to amplify the tests for Associate member- 
ship by an examination in some particulars of practical 
knowledge which are thought to be inadequately 
proved by the present method of certificates. 

The last important stage of the Institution’s 
development concerns the mutual relations of the 
members as professional men, and their relations 
with the public who employ them. Even in the 
original rules of 100 years ego provision was mede 
to remove any person whose action might be re- 
garded as inimical to the interests of the general 
body ; and, whilst those provisions were amplified 
from time to time, it was not until 1910 that rules 
were formulated to govern the professional conduct 
of the members. The general purport of these rules 
is to ensure that the engineer's utmost skill shall 
be placed at the disposal of those who employ him, 
and that the method of his remuneration shell not 
involve any conflict between his personel interests 
and those of the clients whom he advises. These 
simple ethics are still not free from difficulty, so 
complex are the conditions under which engineer- 
ing is now practised, and questions of conduct 
and etiquette arise occasionally which call for the 
greatest care and judgment to determine them 
properly and fairly. 

This brief account of the Institution’s endeavours 
to create a literature of engineering, to promote 
education, and to establish professional ethics, 
would be incomplete without reference to its growth 
and constitution. 

As regards numbers, the early records are incom- 
plete, but in 1828, when its charter was granted, 
there were 156 members ; in 1836, when its ** Trans- 
actions” were first published, the number was 
238. Fifty years later the number had increased 
to 5100, and by 1914 had become 9266. At this 
point, the outbreak of the great war—in which 
more than 2700 of the members and students have 
already engaged in naval or military service, and 246 
have given their lives—-checked the increase of 
the roll, though it has not arrested the activities, 
or, it is believed, diminished the prestige of the 
Tnstitution. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





LARGE ELECTRIC GENERATION STATIONS. 


Sir,—There has recently been published in many newspapers 
an apparently inspired article on the proposal to erect very 
large electric generating stations. Figures of coal consumed 
for power purposes, the saving it is hoped to effect, and the 
price at which the current is to be supplied are given. 

Owing to the present multitude of Government departments 
and committees, it is not easy to discover where further 
information can be obtained or information be transmitted on 
such matters, hence I am addressing you, in the hope that any 
information or useful criticism may reach the correct hands. 
First it is stated that current will be sold at one halfpenny per 
unit. In the textile districts this figure for power plants over 
400 horse-power will not be interesting, for the reason that in 
nearly all cases the costs are already less, in addition to which 
steam is required for process work and heating, consequently 
boilers cannot be entirely discarded. Secondly, large figures 
were given for the saving in coal, the percentage of saving being 
also large. Considering that it is very unlikely that the heat 
efficiency of boilers can be improved, and that even the heat 





efficiency of the largest and best turbines will much exceed that 
of the best steam engines, when coupled with the losses in 
generation, transmission, leakage and transformation of the 
electric current, it does not appear that any material saving in 
heat is likely to obtain in the textile districts. It may, and 
most likely will, be possible to make considerable savings by 
using coal of low calorific value in specially constructed boilers, 
or by means of heat with or without chemical treatment to 
produce the necessary steam, whilst producing other useful 
commodities, but to lay down many large stations without 
apparently proving the process in a large way seems the height 
of folly. 

Thirdly, the financial aspect of the case cannot have been 
overlooked by those who inspired the article, and they must 
know that in such work the capital invested in the buildings 
and plant of the generation station will not exceed 50 per cent. 
of the total cost of the installations, including, of course, the 
low pressure cables into the users’ works. Taking into considera- 
tion the increased cost of capital as it must be after the war, 
and the outlay of the users in electro-motors, does it not appear 
that the field of usefulness for the power is likely to be restricted 
to those works or new mills where steam is not required for 
process work ? 

It is stated that considerable pressure will be removed from 
our railways by the reduction in coal transport, consequently 
capital outlay and repairs will be saved. The extent of this 
economy will naturally depend on the reduction of weight of 
coal transport, and I fail to arrive at any figures of coal saving 
nearly approaching those published in the papers. Electricity 
has so many useful applications in works and in the home that 
it would be disastrous to make mistakes. The coal supply of 
this country is its greatest material asset, and until further 
experiments on a large scale have been made by the committee 
appointed to investigate the various methods of treating the 
many kinds of coal, it would not seem desirable to proceed with 
any “‘ super ’”’ generating stations, although smaller efforts might 
be safe. 
Bradford, January Ist. 





H. W. Mortey. 





PATENT LAW 


Sir,—May I offer some observations additional to those of 
Mr. Keith, relative to the incorporation in the Patents and 
Designs Bill of features borrowed from the Canadian Patent 
Law. 

Our legislators have evidently assumed that the compulsory 
licence provisions of the Canadian Patent Law have been 
found satisfactory in practice. I do not believe that there is 
any justification whatever for this assumption. Under the 
present Canadian Patent Law the Canadian patentee is truly 
between “the Devil and the Deep Sea.” Either he must 
manufacture the patented invention in Canada whether a 
demand exists or not, or he must render his patent subject to 
the Compulsory Licence clause. That Canadian patentees may 
prefer the second alternative is no evidence that the alternative 
is a desirable one. 

Obviously, the introduction of the present Bill is equivalent 
to an admission that the Act of 1907 has failed to realise the 
great advantages so confidently promised by its authors. 

If the present Bill matures into an Act, it will not be the first 
amending Act. Is there any assurance that it will be the Jast ? 
It was a just complaint of patentees who held patents granted 
prior to 1907 that after they had paid for patents and published 
their inventions subject to one set of conditions, the conditions 
were changed. Apparently the same story is to be repeated. 
This might be tolerable if there were any reasonable prospect 
of relative finality. Perusal of the Bill does suggest, however, 
that the remedies to the defects of the 1907 Act are merely 
tentative experiments, and that the chances of the new provisions 
enduring unchanged for more than two or three years at most 
are about zero. 

January 7th. 


REFORM. * 


PaTeNT AGENT. 





NATIVE PUMPS IN INDIA. 


Sir,—I have seen in a police officer’s book about India, 
a picture of the familiar Eastern method of raising water from 
a well by means of a bucket suspended from the end of a counter- 
balanced lever. The author says it is only of use with water 
at about 10ft. or 12ft. from the surface of the ground. I thought 
I could improve it and made a model to try. The model works 
well ; I give a sketch of it. 

At the well end of lever pole I fix a sheave, and pass the well 
rope over it to a fixed point on well level, opposite the coolie’s 
stand. I thus double the length of well rope, so the bucket 
can descend 20ft. instead of 10ft. In lowering bucket—generally 

















4 
Sheave sae, 
Weighi 
| 
| 
| 
fi <ed point _| | r ______ Surface }level 
‘= : 
= ' 
“THe Encineer” Swain Sc._ 


a leather bag—the operator would have less to do. Suppose he 
puts 101b. pressure on well rope, this would give 101b. from 
fixed point and 20 1b. on sheave ; but in raising the water the 
sheave end of lever would have double work to do, so the weight 
at end of lever would have to be doubled, then the operator 
would have just the same work to do in raising the water from 
20ft. as he has now at 10ft., the speed being about the same 
as now. 

The lever pole is largely used in our Colonies, India, and Egypt 
for raising water and in prospecting for gold, so perhaps my 
improvement on it might be found useful. I trust you can find 
a corner in your valuable journal for this brief description of it. 

A. J. WAKE. 
" Colonel, late Royal Artillery. 

London, December 17th. 
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SOME BRITISH LOCOMOTIVES OF 1917. 





ALTHOUGH the conditions prohibited the develop- 
ment of the locomotive, by railway companies, on the 
usual scale during the past year, yet several new 
engines or modifications of existing engines of 
considerable interest were completed, and we are 
enabled, through the courtesy of the respective 
locomotive engineers, to place illustrations and 
descriptions of them before our readers. 

It is perhaps desirable in the first place to refer 
to engines which have already been dealt with in our 
columns. 


The South-Eastern and Chatham Railway. 


From the Ashford works Mr. R. E. L. Maunsell 
turned out two new six-coupled locomotives, numbered 
790 and 810. They were described with drawings in 
our issue of October 5th last. The first-named is a 
2-6-4 passenger tank engine weighing in working 
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been given to the engine. The smaller supply of 
water is compensated for by the fact that a pick-up 
is fitted. Two views of the engine, one before, the 
other after conversion, were given in our issue of 
December 21st, with weight diagrams, but no drawings 
are at present available. Mr. Gresley continued 
during the year the conversion ofsaturated “‘ Atlantic’”’ 
engines to superheaters, and about one-half the whole 


changed. 





London and South-Western Railway. 


At Eastleigh, Mr. R. W. Urie informs us, the 
| principal work of the year was the construction of 
| some express passenger engines, for which the parts 
in general are well forward, but of which completion 
| is arrested by the difficulty of obtaining certain steel 
| Sections, which were, before the war, readily pro- 
|curable. A diagram of these engines is given, below. 
| They are, it will be seen, two-cylinder superheater 
' locomotives with four-wheeled tenders. The cylinders 








number possessed by the company has now been 






steam. When running as saturated engines, eight of 
the ten 4-4-0’s had cylinders 19}in.. diameter, 
while the other two had 20in. cylinders. When the 
superheater was fitted, opportunity was taken to 
make the diameters alike in the whole number, 
namely, 20in., and to fit three rings in place of two 
ring pistons, but with the same design of piston valvo 
as before. The rod packing is of the new kind 
mentioned above. 





| Great Central Railway. 


The first engine of a new class of heavy high-speed 
mixed traffic locomotives was completed towards the 
end of the year at the Gorton Works, and is nowabout 
to go into regular service. It is of the 4-6-0 type, 
and has four high-pressure cylinders, each 16in. 
diameter with a stroke of 26in. The four cylinders 
are placed in line above the bogie, the inside pair 
being cast in one, with a common steam chest. 

The piston valves are all 8in. diameter and are 
placed above the cylinders. They are fitted with 
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order 82 tons 12 cwt., and the second a 2—6—0 goods 
engine with a six-wheel self-trimming tender of new 


L. AND S.W.R. EXPRESS PASSENGER ENGINE 


| are 22in. diameter by 28in. stroke, with piston valves. 
The coupled wheels are 6ft. Tin. diameter. The 
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Swain Sc, 


| pressure release rings, which act both as priming 
| and drifting valves. The inside cylinders have inside 


design. The engine weighs 59 tons 8 cwt. and the tractive effort at 80 per cent. boiler pressure is | steam admission, whilst the outside cylinders have 
tender 39 tons 5 ewt. in working order. The coupled | 24,700 lb. The total evaporating surface is 1878 | outside admission. As adjacent inside and outside 
wheels of the tank engine are 6ft. diameter, and of | square feet, and the total superheater surface, lin. | cranks are at 180 deg. with each other, and their 


the goods engine 5ft. 6in. diameter. Apart from the 
wheel arrangement, and the necessary modification 
of the frames and cabs there is very little difference 
between the two types. They have exactly the same 
boilers, the same engines, the same valves, the same 
motion, and the same leading bogie—a Bissel truck 
of an interesting design. Indeed, Mr. Maunsell’s 
object was to make them as nearly alike as possible, 
so that the parts might be standardised. 

The boiler, which has a tapered barrel and a fire-box 
which had to be made of rather peculiar shape to 


economise weight and to make it interchangeable | 


| elements, 308 square feet. The grate area is 30 square 
| feet. The boiler pressure will be 180 1b. The tender 
| is designed to carry 5000 gallons of water and 7 tons 
| ofcoal. The weights, of course, are not yet available, 
| but the over-all length of the engine and tender— 
| 66}ft.—gives one some idea of the size. Ten engines 
|are being built to these drawings, whilst fifteen 
| goods engines of exactly the same type, but with 
| 5ft. 7in. wheels and cylinders 2lin. diameter instead 
| of 22in.,are also in hand. They will have the same 
' tender as the passenger locomotives. 

Mr. Urie has also just completed the work of 


| pistons are always moving in opposite directions, the 
| valves of each pair of inside and outside cylinders 
| synchronise in their movements. They are, therefore, 
| driven by the two parallel upper arms of a three-armed 
| rocking shaft, the lower arm of which falls between 
| the frames and is driven from the leading coupled 
axle by a set of ordinary link motion. 

In order to eliminate the high driving axles stresses 
|that inevitably accompany high tractive power, 
whether developed by inside or outside cylinders, or 
| by four cylinders driving one axle, the engine is 
| designed to divide its power equally between the 
Thus the inside cylinders 


with the boilers of an existing class, has a total heating equipping twenty of the late Mr. Dugald Drummond’s | first two coupled axles. 


surface of 1526 square feet, with a superheater of | engines with the Eastleigh superheater. We shall 
203 square feet—inside measurement. The grate | give drawings of the front end of these engines—in 
area is 25square feet. There are two outside cylinders | which the main features of the conversion are 
with single slipper guide bars to each engine. They 

are 19in. diameter by 28in. stroke, and are served by | , 

10in. piston valves operated by Walschaerts’ valve | 


| 


| drive the leading coupled wheels through a crank 
| axle, and the outside cylinders drive the next pair by 
| pins in the wheel centres. 














The dome serves_a new purpose. It does not 
contain the regulator, which is placed on the super- | 
heater header in the smoke-box, but a spiraltray on; +. | 
to which the feed-water is delivered and on which | s, 
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to the issue of THE ENGINEER already referred to.* | 
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type will be built as circumstances demand and 


conditions permit. Total Weight of Engine 77T 18C Total Weight of Tender 487. 6C 


Tota! Weight of Engine & Tender 126T 4C 
“THe Encincer” Swain Sc. 


The Great Northern Railway. 


More recently we have dealt with a conversion | 
carried out by Mr. Gresley, at Doncaster—see THE | . 
ENGINEER of December 21st. In 1905, the Vulcan | involved—in a later issue. These twenty engines are , L 
Foundry Company built a four-cylinder compound, | comprised in two distinct groups of ten each, known | under this arrangement, be exceptionally long, and to 
No. 1300, for the Great Northern. She had two as the 443 class, with six-coupled wheels and four | keep it within reasonable limits the outside piston 

led |rods are lengthened and pass through steadying 


G.C.R. FOUR-CYLINDER EXPRESS PASSENGER ENGINE 


| The length of the outside connecting-rods would, 





outside high-pressure cylinders, each 14in. diameter, | 


and two low-pressure inside cylinders of 23in. 
diameter, both with a stroke of 26in. Mr. Gresley 
has converted this engine into a two-cylinder simple 
with superheat. He has cut off the front part of the 
frame and replaced it with a new part with the bogie 
3in. further forward, and fitted two G.N. standard 


| simple cylinders, and the 463 class, with four-coup 

| wheels and two inside cylinders. They are shown by 
the reproduction of photographs on page 32. 
| Considerable improvement in timing heavy passenger 
trains and a valuable saving of fuel have resulted 


i the adoption of superheating. The work 
| 


involved in the conversion consisted of the necessary 


outside cylinders, 20in. diameter by 26in. stroke. | removal of Drummond’s cross-tubes in the fire-box, 
The boiler had originally Servé tubes, but plain | and the extension of the smoke-box to permit the 


tubes have now been put in in their place, with, 
of course, a reduction of heating surface, owing to 


the absence ot the ribs. A twenty-two element | In the case of the 4-6-0 type, no change was made | 0 
superheater, however, makes up for the difference. | in the cylinders, pistons or piston valves, except that 
- A new tender carrying 6} tons of coal in place of 5tons, | the piston and valve-rod packing was modified 
and 3500 ga!lons of water, instead of 3670 gallons, has | design, the packing rings having now a mixture, 
| major portion of which is of copper, 
' higher temperatures when operating with superheated 





a 
* To avoid disappointment we, may say that this issue has long been 
o..t of print, 





blast-pipe and chimney to be moved further forward, 
in order to give space for the superheater headers. 


the 


to withstand the 


} 
in | 
‘there are no obstructions whatever ir the shape of 
‘rocking levers or other attachments to interfere with 


removal of any of the front cylinder or steam chest 


| bushes in the slide-bar brackets, as seen in the 
‘illustration of the engine given on page 29. The 
'slide-bar brackets themselves are of cast steel 
‘and of unusual design, and are solely responsible 
for the support of the outside slide-bars which are 


pon’ attached to the hind cylinder covers. Tho 


| 


the same place as that of the inside motion plate, and 


attachment of these brackets to the frame occurs at 


from that point the casting extends back as two 


| cantilevers carrying the upper and lower slide bars 


utside the leading coupled wheel. ‘ 
The valve spindles are supported by substantial 
guides cast in one with the steam chest covers, and 
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(For description see opposite page) 











G.C.R. FOUR-CYLINDER EXPRESS PASSENGER ENGINE 








M.G.W.RAILWAY OF IRELAND—EXPRESS ENGINE FITTED WITH SUPERHEATER 
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covers, or withdrawal of any of the pistons or valves. 

Laminated underhung springs with all the links in 
tension are used for all the coupled wheels. 

The bogie is of the Great Central Railway 
Company's standard design, having cross travel of 
6}in.—controlled by an elliptic check spring—which 
is sufficient to enable the engine readily to pass over 
curves of 5 chains radius. 

The boiler is a duplicate of that used for the 
4-6-0 two-cylinder engines of the ‘‘ Sir Sam Fay ” 
and ‘‘ Glenalmond ” classes. The barrel is telescopic, 
17ft. 3in. long, made of three gin. plates, the outside 
diameter of the largest ring being Sft. 6in. The 
fire-box casing is of the flat topped type, 8ft. 6in. long 
outside. This class of boiler was originally fitted with 
a “ Robinson ” superheater of twenty-four elements, 
but the number of elements has lately been increased 
to twenty-eight, both for new engines and renewal 
boilers, in order to raise the working temperature of 
the steam from about 600 deg. to 650 deg. Fah. 
The elements themselves are of the short return loop 
type, the tubes containing them being 5}in. outside 
diameter. There are 116 small tubes, 2}in. outside 
diameter. The heating surface of the elements, which 
are ljin. outside diameter and 1%/,,in. bore, is 343 
square feet, and of the tubes 1881 square feet outside, 
the fire-box having 159 square feet, making 2383 square 
feet in all. The grate area is 26 square feet, and the 
working pressure i# 180 Ib. persquare inch. 

The superheater header is of cast iron, with mild 
steel front covers. It is provided with four steam 
branches, two above the covers and two below, near 
the smoke-box sides. The former branches supply 
the two outside steam chests, the latter the inside. 
All steam-pipes, both in the boiler and smoke-box, 
are of solid drawn mild steel. Neither dampers nor 
draught retarders are fitted, but an anti-priming 
steam circulator worked by the blower valve is 
provided, and also a header discharge which is operated 
by a positive gearing connected with the regulator 
handle, and exhausts the contents of the header and 
elements into the blast pipe, when the regulator is 
closed. Reversing is effected by means of a screw 
gear on the right-hand trailing splasher, placed well 
forward and partly outside the cab, so that the driver 
can stand behind the screw and have ready access to 
all the fittings and an uninterrupted view ahead. 

Two 10 mm. restarting injectors are fitted below 
the footplate, and the engine is provided with a steam 
brake with blocks on all the coupled wheels, controlled 
by an automatic valve in connection with the vacuum 
ejector, which is of the “‘ Dreadnought ” type. 

Lubrication for all four steam chests and cylinders, 
as wellas for the four driving axle-boxes, is effected 
by a forced sight-feed ‘‘ Intensifore’ lubricator in 
the cab. In this lubricator there is one intensifier 
cylinder feeding oil at 270 lb. per square inch to two 
distributors, one on each side of the cab. Each 
distributor has six sight feeds, two of which supply 
the driving axle-boxesyand four the steam chests and 
cylinders on the corresponding sides of the engine. 

The tender is of the Great Central Railway Com- 
pany’s standard pattern, carried on six wheels. It 
has a water capacity of 4000 gallons, and carries 
6 tons of coal. It is fitted with a water pick-up 
apparatus, and has an automatic steam brake 
cylinder actuating blocks on all wheels, as well as a 
serew hand brake. 

The total weight of the engine in working order is 
77 tons 18 ewt., of which 20 tons 15 ewt. fall on the 
bogie wheels, 19 tons 10 ewt. on each pair of driving 
wheels, and 18 tons 3 ewt. on the trailing coupled 
wheels. The weight of the tender fully loaded is 
47 tons 6 ewt. 

Owing to the large amount of lateral play given to 
the bogie, the engine buffers have been given elliptical 
heads, and a large amount of lateral radiating move- 
ment is given to the leading drawbar. For the same 
reason the platform width is reduced forward of the 
leading coupled wheels, so that the engine can readily 
clear the structure gauge on curves of any railway. 

This handsome locomotive is intended for heavy 
fast passenger, goods, fish, or mail traffic, over a line 
having a ruling gradient varying from 1 in 176 to 
| in 100 at speeds necessitating an output of up to 
1600 indicated horse-power with full loads. We may 
mention that it is fitted with the ‘ Reliostop ” 
automatic train stop and control apparatus, similar 
to that used on many other engines of the Great 
Central Railway. 


Glasgow and South-Western Railway. 


Mr. P. Drummond, of this railway, introduced, 
during the year, the short wheel base six-coupled 
tank engines, which are illustrated on page 29, for 
shunting work on colliery branches with sharp 
curves, and on dock and harbour sidings. The par- 
tieulars of these little locomotives are as follows : 


Cylinders—17in. diameter by 22in. stroke. 
Wheels—4‘t. 2in. diameter (centre pair flangeless). 
Whee! base—Total 10ft. 
Heating surface—Total 838 square feet. 
Grate area—17.15 square feet. 
Working pressure—160 lb. per square inch. 
Tank capacity— 1020 gallons. 
Fuel space equal to 35 ewt. 
Distributed weights : 
Leading wheel—12 tons 1¢ ewt. 
Driving wheel—13 tons 19 cwt. 
railing wheel—13 tons 11 ewt. 
Total—40 tons in full working order. 


The valve gear is of the Walschaerts’ type 





and 





operates Richardson balanced slide valvesplaced on 
top of the eylinders. 


The Caledonian Railway... 


Early in the past year Mr. Pickersgill put into 
service a new cless of 4-6-0 locomotive for heavy 
passenger traffic. They are the first six-coupled 
engines with outside cylinders on the Caledonian, 
and we are informed that after a year’s work they 
have given every satisfaction. They have cylinders 
20in. diameter by 26in. stroke driving 6ft. lin. wheels. 
Mr. Pickersgill has also introduced a new class of 
passenger tank engines “ 944,” which weigh 92 tons 
in working order. The wheel arrangement is 4-6-2. 
The cylinders are outside, 19}in. diameter by 26in. 
stroke, and drive wheels of 5ft. Qin. diameter. 
Stephenson link motion operating Yin. piston valves 
is employed. The total evaporating surface is 
1516 square feet, and the superheater surface, inside 
measurement, is 200 square feet. The grate area is 
21} square feet. The working pressure is 170 lb. 
per square inch. The side tanks carry 1425 gallons 
of water, and the hind tank 375 gallons. The bunkers 
have capacity for 3 tons of coal. We hope to find, 
later, an opportunity of illustrating this engine. 


M.G.W. Railway of Ireland. 


Mr. Morton, of the Midland Great Western Railway 
of Ireland, informs us that he concentrated attention 
during the year-on the rebuilding of existing engines, 
fitting them with superheaters and piston valves. 
To show the effect of the change—the novel method 
of extending the smoke-box to make room for the 
header will be observed—we reproduce a photograph 
of the 4-4-0 express engine “* Mercuric.”’ 








UNITED STATES SHIPPING BOARD FIRST 
ANNUAL REPORT. 


THE United States Shipping Board had its being 
in the Bill approved by the United States Congress on 
September 7th, 1916, for the purpose of encouraging, 
developing, and creating a Naval Auxiliary and 
Naval Reserve and a Merchant Marine to meet the 
requirements of the commerce of the United States, 
and to regulate carriers by water engaged in foreign 
and inter-state commerce of the United States. The 
constitution of the Shipping Board was named by 
President Wilson, and that Board, under date of 
December Ist, 1917, has issued its first annual report, 
covering the period of its activities up to the 31st 
October, 1917. The report, which is a lengthy 
document, is interesting throughout, but it is pro- 
posed to deal here with only the shipbuilding features 
outlined herein. The Board is to be complimented 
on the fullness and frankness of the account of its 
first year of office. Many problems, difficult and 
requiring careful handling, have had to be solved, 
and almost the whole of the work has been carried on 
in the blaze of publicity. We must record our sense 
of admiration of its efforts on behalf of the immediate 
needs of the United States in particular, and of the 
Allies in general. 

It is necessary to bear in mind the two-fold status 
of the Board. It is a part of the administrative 
machinery of the Government designed in times of 
peace to promote the development of the United 
States Merchant Marine: It-has, in-addition, been 
given, by recent legislation, comprehensive powers of 
an emergency character intended to meet the shipping 
problems which confront the United States since their 
entry into the war. The United States Shipping 
Board Emergency Fleet Corporation, which was 
organised on April 16th, 1917, with a capital of 
50,000,000 dols., was entrusted with the conduct of 
such emergency operations and the execution of the 
constructional programme. ‘To quote from the report : 
“The Corporation is now engaged in what is probably 
the greatest construction task ever attempted by a 
single institution.” 

The Corporation has over 1000 employees, including 
technical experts. It is supervising the construction 
of 1118 vessels in 116 shipbuilding yards distributed 
throughout the country. It has had to undertake the 
repair of damage committed by German steamship 
interests to the enemy vessels interned in American 
ports, and commandeered by the Corporation. To 
meet the demand for tonnage it has had to build new 
shipyards, as, when the United States entered the war, 
American shipbuilders, though working substantially 
at capacity, were principally engaged in the con- 
struction of ships for foreign account, principally 
British and Norwegian. The construction of wooden 
—hull—vessels, of wooden—complet« —vessels, of 
composite vessels, of steel vessels, and the construc- 
tion of fabricated steel vessels, all had to be organ- 
ised, contracts issued, the supply of materials, labour, 
&c., arranged—and this by a nation which is com- 
paratively speaking young in the shipbuilding world. 
The table in the next column represents, in concise 
form, the magnitude of the operations of the Corpora- 
tion on the 31st October, 1917, 

By powers conferred on the Corporation on August 
3rd, it requisitioned all steel ships under construction 
of over 2500 tons deadweight capacity, and thus 
the United States became possessed of 413 vessels 


aggregating 2,937,808 tons. The disposition of those 
vessels has not been finally settled. Negotiations 
are pending for a settlement of nearly all the claims 
in a manner satisfactory to the former owners of the 
vessels, and, at the same time, inexpensive to the 
United States. The title to all vessels building for 
foreign account has therefore been retained on behalf 
of the United States, and the vessels will be diverted 
to the Allied service in so far as the military require- 
ments of the United States will warrant. The Board 
was of the opinion that the foreign owners, provided 
they surrendered the use of such vessels for the period 
of the war and six months thereafter, should be given 
an opportunity to resume title on the completion of 
such vessels, provided also they reimbursed the Board 
for all expenditure incurred in completing the vessels, 
including the cost of speeding up their construction, 
and waived all claims arising out of the act of requisi- 
tioning. 
Funds available for ship construction (appropriated or 
authorised) 1,319,000,000 Pb 








Estimated 
Type of vessel. Number. ‘Tonnage. — 
O18, 
Estimated contracts in force 
October 31st, 1917 :— 
Wooden hulls ... ... ... 314 1,101,000 101,200,000 
Wood, complete .. 61 229,900 33,100,000 
Composite, complete 58 207,000 27,732,000 
Steel, complete . 95 738,000 ... 115,680,178 
Fabricated, steal 210 1,545,00) 267,401,320 
738 3,820,900 545,113,498 
Estimated increase in cost of materials =... ... ... 3,175,110 
Estimated cost of making complete ships out of 314 
wooden hulls at 200,000dol# each ... ... ... .... 62,800,000 
E-timated cost of wireless installation, complete ships —_ 1,305,400 
Estimated additional cost of two steel barges ... ... 00,000 
Estimated cost of plant, equipment, and ways for 
coc. REET ati ie ORES aur ae ire 8,360,000 
Additional cost of plants for fabricated steel ships ... 16,000,000 
Estimate amount of Home Office and District Office 
expenses to June 30th, 1919 pt ogisheepl-ais. <a “OENOUe 
Total expenditures under contract’ placed on or 
before October 30th, 1917 ... Fev > ahb -oae: Vou OE GOOR eee 
Balance available :— 
For construction of plants ... 19,000,000 
For construction of ships 662,345,992 
681,345,992 


Steps have been taken in conjunction with an 
Industrial Service Department to obtain skilled 
labour for the shipyards. An instructor training 
centre has been established at Newport News where 
skilled mechanics are undertaking the training of 
graduates, who will be transferred to other such 
training centres, and be in a position to initiate 75,000 
new workers in shipyard occupations. The problem 
of recruiting trained officers, engineers and crews for 
the enlarged Merchant Marine required tackling. 
Twenty-seven navigation schools on the Atlantic, 
Pacific, and Gulf Coasts were established. The 
technical staff of this recruiting service has been made 
up of the best available talent for the teaching of 
navigation. The training of engineers is undertaken 
at such places as Massachusetts Institution of Tech- 
nology, Stevens Institute of Technology, the Univer- 
sity of Washington (Seattle), and the Case School of 
Applied Science, &c. During the period June Ist to 
October 31st 604 men graduated from the navigation 
classes, and 416 from the engineering. 

With a view of securing the maximum of tonnage 
in the Atlantic trades, vessels were transferred from 
the Great Lakes. Dealing with this subject the 
report states:—‘‘An unprecedented number of 
newly constructed ships have been brought down from 
the Lakes, and, in addition, 21 steel steamers have 
been withdrawn from Lake commerce and are being 
brought down for war service. Of these, 16 were too 
long to pass through the locks, and it was necessary 
to cut them in two, bring them down in parts, and 
reassemble them on the St. Lawrence. ‘Twelve other 
vessels were put together afloat, an achievement 
never before accomplished.” 








AccorpiInG to The Times Washington correspondent, 
Rear-Admiral Bowles, testifying before the Senate in- 
vestigation of the affairs of the Shipping Board and the 
Emergency Fleet Corporation, admitted that the wooden 
ship-building plan was a failure. It is stated that suffi- 
cient timber is not available to build one-half of the 
1000 ships planned by Mr. Denman. It is now apparent, 
says the correspondent, that one of the principal causes 
of the unsatisfactory tonnage situation is Mr. Denman’s 
adoption of thoroughly impracticable plans for wooden 
ships, on which millions of dollars have been wasted, 
transport systems taxed, and the labour situation strained 


to no purpose. 


EXPERIMENTS carried out at the Columbus (Ohio) 
garbage reduction plant have proved that 4.8 gallons 
of 95 per cent. alcohol can be obtained from each ton of 
green refuse, and that a plant designed for the treatment 
of 20,000 tons of garbage, annually, would yield 96,000 
gallons of alcohol, and a profit of 1s. 3d. per gallon, at the 
ag ge prices of this spirit. The process used is patented 

y G. J. Morgan (U.S. Pat. 1,114,017), and in its main 
features consists of extracting the grease by cooking with 
sulphuric acid and steam, thereby converting the starch 
and allied products into dextrose ; separating the grease 
from the tank liquor; neutralising the acid sufficiently 
to allow fermentation ; fermenting the liquor with yeast, 
thereby converting the dextrose into alcohol, and then 





recovering the alcohol by distillation. 
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RAILWAY MATTERS. 





TuE Great Western Railway Company is building at 
its Swindon carriage and wagon shops an ambulance 
train for the United States Expeditionary Force. 


THE Missoula Belt Railway is probably the shortest 
railway in the world. It is 100ft. long, and connects the 
Northern Pacific and the Chicago, Milwaukee and St. Paul. 
It has neither equipment nor employees. 


THE Government has offered to give facilities for 350 
members of the National Union of Railwaymen to visit 
the Front. They are to include the executive general 
officers, delegates to the annual general meeting, and 
four members from each of the sixty groups of the union. 


A ToTaL of 7,572,878 sleepers was, according to a 
bulletin of the Canadian Interior Forestry Department, 
based on reports received from thirty-four railway com- 
panies, bought by those railways in.1916. The averae 
value was 42 cents per sleeper. In 1915 the average 
price was 44 cents per sleeper. 


Two applications for light railways were lodged during 
November. One was for about four miles in the neigh- 
bourhood of Colwick, near Nottingham, on the Great 
Northern Railway, whilst the second was 24} miles 
between Longridge, at the terminus of the Preston and 
Longridge Joint Railway of the London and North- 
Western and Lancashire and Yorkshire Companies, and 
Hellifield on the Midland main line. 


OFFICIAL notice has been given by the Glasgow and 
South-Western Railway Company that application has 
been made to the Secretary of State of Scotland for a 
provisional order empowering the company to raise 
£600,000 additional capital by the issue of ordinary stock 
and a further sum of £200,000 by the exercise of borrow- 
ing powers. The new capital is stated to be required, in 
part, for the widening of the Ardrossan line. 


Amona the New Year’s honours may be noted the 
following :—Sir James Woodhouse, a member of the 
Railway and Canal Commission, made a peer; Major- 
General Nash, Director-General of Transportation, given 
the K.C.M.G.; Lieut.-Colonel Cecil W. Paget, of the Midland 
Railway, and Mr. P. A. Anthony, of the Federated Malay 
States Railways, made C.M.G., and Major H. A. L. Hep- 
per, of the Great Indian Peninsula Railway, given a knight- 
hood. 


THE Pennsylvania Company’s station in New York 
City was opened seven years ago, and in the first year’s 
operations 9,862,434 passengers used it, but during last 
year the number was 18,135,311. The Broad-street 
station, in Philadelphia, is served by several double- 
tracked roads running in every direction, and has been 
opened for thirty-six years, as compared with the seven 
years of the terminus in New York, but the latter has 
a3 many passengers to-day and a larger revenue from 
passenger traffic. 


THE total increased cost of locomotive coal to the New 
Zealand Railways, at present prices, as compared with 
the 1914 prices, represents an additional payment of 
£123,000 per annum. Reference is sometimes made in 
Australia to the cheaper operation of the New Zealand 
Railways, so that it is interesting to note that in the 
matter of coal the price in New South Wales, according 
to figures in an official report, dated July 20th, 1917, 
was 9s. 9d. per ton, as compared with £1 12s. per ton in 
New Zealand. This difference represents, on the normal 
yearly consumption of 270,000 tons, an increased expendi- 
ture for the New Zealand Railways of £300,000. 


Tue “ Broadway, Limited,” the twenty-hour Chicago- 
New York express of the Pennsylvania Company, has 
been taken off since November 30th, as its running neces- 
sitated the shunting of many important freight trains, 
which, in present conditions, is not considered good policy. 
The “ Broadway, Limited,” carried from fifty to ninety 
passengers daily. It had been in operation for many 
years, twenty-hour and eighteen-hour trains to New York 
having been an institution on the two leading New York 
linés since the World’s Fair in 1893, except for a short 
time, when they were abandoned. The New York Cen- 
tral’s Twentieth Century, Limited, it is understood, will 
not be taken off for the present. 


Arter forty yerrs’ service with the Great Central Rail- 
way Company, for twenty-five of which he has filled the 
responsible position of secretary, Mr. Oliver Stanbrooke 
Holt has vacated his office and passed into semi-retirement 
on December 3lst, 1917. His services, in a consultative 
capacity, have, however, been retained by the directors for 
a period of years. ‘Amongst the numerous developments 
achieved by the company, the most momentous change asso- 
ciated with his secretarial career was the extension of the 
Great Central system to London. Mr. Holt has been suc- 
ceeded by Mr. James A. Campbell, who is the son of the 
late Major-General James Campbell, R.A. Mr. Campbell 
joined the staff of the Great Central Railway in July, 
1915, as a personal assistant to Mr. Holt. 


On page 459 of our issue of November 23rd, we gave 
some figures issued by the Chicago, Milwaukee and St. 
Paul Railway Company as to the savings possible by the 
electrification of railways. The same statement con- 
tained the following details, which are not only of value 
for the information they give, but for the interesting 
comparisons made. Expressed in popular terms, in 
one year of electric operation on the Rocky Mountain 
division alone of the Chicago, Milwaukee and St. Paul 
Railway, enough coal has been conserved to send a United 
States torpedo boat destroyer on 2368 trips about the 
British Isles in the search for German submarines. Forty- 
five such destroyers, on the coal conserved on this divi- 
sion alone, could be kept steaming in a constant proces- 
sion, week in and week out, for the entire year on the 
complete circuit about England, Ireland and Scotland, 
protecting shipping against the ravages of the U-boats. 
The annual saving on this division is sufficient to send 90 
ocean liners of 13,000 tons displacement from the United 
States to France, bearing troops and supplies for our 
armies. Yet this conservation of fuel is only one-half 
of that already being effected on the electrified divisions, 
and one-third of what will be accomplished when the 
Cascade Mountain zone is added to the electrified mileage 
next year (1918). 


NOTES AND MEMORANDA. 





Norway possesses one gross ton of shipping per indi- 
vidual, as compared with about one ton for every three 
individuals in Great Britain. 


A coop substitute for platinum for electrical purposes, 
given in a recent American patent specification is : silver, 
70 per cent.; palladium, 25 per cent., and cobalt, 5 per 
cent. 


Lazsour costs in shipbuilding average about 70 per 
cent. of the contract price in America. Many men in 
the shipbuilding yards are being paid over one pound 
per day. 

Ir the designing or operating engineer can improve the 
vacuum by one-tenth of an inch of mercury, the saving will 
be approximately one-tenth of a pound of steam per 
kilowatt-hour at full load. 


To find the capacity of a circular tank multiply the 
diameter (in inches) by itself, the product by .7854, and 
by the length (also in inches), then divide the result by 
277. The quotient will be the contents in gallons. 


Wirs air-lift pumps the hotter the liquid to be pumped 
the higher will be the efficiency of the pump. It has been 
shown by Prof. Randall that an efficiency of 100 per cent. 
is possible under certain conditions when pumping water 
at 200 deg. Fah. . 5 


Ir the British Aluminium Company succeeds in obtain- 
ing the sanction of the Government to take water from 
Loch Treig, which is 420ft. deep, and six milés long, and 
averages half-mile wide, it is estimated that some 50,000 
horse-power will be made available. 


In 1915 the total export of dry chemical pulp from 
Norway was 219,000 tons, divided as follows : —United 
Kingdom, about 78,000 tons; United States, about 
54,600 tons; France, about 34,000 tons; Holland, about 
5700 tons; Italy, about 10,000 tons; Japan, about 
10,000 tons; Germany, about 2300 tons; British 
Dominions about 8500 tons. 


THE most onerous work in building a ship is in the 
driving of the rivets ; and if any concern is going to build 
one ship a week, it must drive 650,000 rivets a week. 
When we consider that the best rivet drive is by a com- 
pany which drives 250,000 rivets a week, and the next 
best by the three largest shipyards on this coast is about 
200,000 rivets each per week, the problem of driving 
650,000 rivets a week assumes a rather difficult aspect, 
says Marine Engineering, of New York. 


THE great resistance to heat of ordinary coal-ash has 
suggested the use of this material for firebricks in place 
of fireclay. It is claimed that a suitable binder has been 
provided in the new process of E. V. Wagner, and the 
several thousand experimental bricks already made are 
being tested, both as a fireproof building material and 
as a furnace lining. In an oil-fuel combustion chamber, 
subjected to temperatures up to 3000 deg. Fah., they 
are said to have given three times the service of the 
old firebricks., 


Rovexuty 2]b. of seasoned wood have a fuel value 
equal to 1 lb. of coal, according to experts of the United 
States Forest Service. Different kinds of wood have 
different fuel values, and in general the greater the dry 
weight of a non-resinous wood the more heat it will give 
out when burned. For such species as hickory, oak, beech, 
birch, hard maple, ash, locust, longleaf pine or cherry, 
which have comparatively high fuel values, one cord, 
weighing about 4000 Ib., is required to equal one ton of 
coal ; it takes a cord and a half—a total weight of 4500 lb. 
—of shortleaf pine, hemlock, red gum, Douglas fir, 
sycamore or soft maple, which weighs about 3000 Ib. 
e& cord, to equal a ton of coal; while of cedar, redwood, 
poplar, catalpa, Norway pine, cypress, basswood, spruce 
and white pine, two cords, weighing about 2000 Ib. each, 
or 4000 lb., are required. 


THE iron alloys which have answered in the manufac- 
ture of acids, partly replacing stoneware, ars ferro-chrome 
and silicon-iron. Ferro-chrome is not, or but little, 
attacked by sulphuric acid -and nitric acids, weak or 
strong, not by glacial acetic acid, but readily attacked 
by hydrochloric acid. The chief Si-Fe alloys are “ tant- 
iron,” “duriron” and “‘ironac.” These alloys resist 
strong and weak sulphuric and nitric acids. The com- 
position of tantiron is given by Mr. W. C. Carnell, in a 
recent paper to the American Institution of Chemical 
Engineers, Cleveland, as: Si, 14 to 15; Mn, 2 to 2.75; 
C (graphite), 0.75 to 1.25; S, 0.05 to 0.15; P, 0.05 to 
0.1 per cent.; density, 6.8; melting point, 2550 deg. 
Fah.; tensile strength, 6 to 7 tons/square inch. Tantiron 
will not stand high internal pressures unless strengthened. 
Duriron consists of Si, 14 to 14.5, C (total), 0.2 to 0.6; 
Mn, 0.25 to 0.35 ; P, 0.16 to 0.2; S, under 0.05 per cent.; 
density, 7.0; melting point, 2500 to 2550 deg. Fah.; com- 
pression strength, 70,000 Ib. /square inch ; tensile strength, 
25 per cent. less than cast iron. 


On the subject of the choice of materials for building 
cottages under the Government scheme, our contem- 
porary, Concrete and Constructional Engineering, advocates 
the use of concrete. It says that in the first instance 
the bulk of the materials required for its manufacture 
can be obtained locally, and thus transport avoided, 
and there is no question of the supply being limited, as 
coarse aggregate and sand can be got in abundance, 
while Portland cement manufacturers are capable of 
meeting all demands. The best type of construction 
for the walls is that consisting of two leaves of concrete 
blocks each 4}in. thick, built with a 2in. cavity, as this 
ensures & dry dwelling, and no trouble will be experienced 
with condensation of moisture on the inside surfaces. 
Concrete floors, steps, sills, lintels, tiles, and gateposts 
can all be used with the minimum of expense and the 





maximum durability, and by the extensive application 
of one material in that manner full advantage can be 
taken of machines and plant installed in connection 
with the wall construction, the initial ost being thus 
reduced to a minimum. Delay will be avoided by the use 
of concrete, and every competitor is urged seriously to 
consider its possibilities when specifying the method of 





construction. 




















MISCELLANEA. 


As it is possible that the new accommodation for the 
British Industries Fair (Glasgow), 1918, may not be en- 
tirely completed by February 25th, and as it is of great 
importance that the British Industries Fairs in London 
and Glasgow should be held simultaneously, the Board of 
Trade has decided to postpone the opening of both fairs 
for two weeks. Accordingly, the period for which the 
British Industries Fairs in London and Glasgow will be 
open will be March 11th to March 22nd. 


One of the most interesting features in the U.S.A. war 
chassis of light motor vans specification is the fact that, 
although starting motors are not fitted as a standard, 
provision is made for them, and fly-wheels have to have 
the necessary teeth cut upon them, so that the drive from 
the starting motor can be easily arranged. The Com- 
mercial Motor suggests that it would be a good plan if, 
from now onwards, the fly-wheels of all the lighter classes 
of commercial motor chassis were designed in this way. 


THE announcement, says The Times, that the Govern- 
ment has agreed to the erection of an aircraft factory in 
Ireland has given much satisfaction there. It is under- 
stood. that the work will be~ begun without delay. The 
establishment of a new and important industry which is 
likely to have large developments in the future will confer 
much benefit. Several aerodromes are now being erected 
in Ireland. The work is stimulating the national imagi- 
nation, and there is no lack of Irish recruits for the Royal 
Flying Corps. 

Ir is the opinion of those connected with the boiler 
plant of the University of Illinois, where large quantities 
of Illinois stripped coal have been used, that it requires 
a larger quantity of this coal to produce a given amount 
of heat, than of coal from the same region produced by 
underground mining. If the stripped coal has been 
subject to weathering, it would naturally be expected 
to be of slightly lower grade than coal in the same bed 
found under heavier cover, so that weathering could 
not take place, but unless weathered, there is no reason 
why stripped coal should differ from any other coal. 


Tue Chinese wood-oil tree (Aleurites fordii) commences 
to bear fruit when four or five years old. The fruits are 
the size of small apples, and contain from two to eight 
large, oily seeds that are reported to be poisonous, and 
should not be eaten. The value of this tree lies in the 
fact that the nuts contain one of the best drying oils, called 
wood or tung oil. In recent years this oil has revolu- 
tionised the varnish industry of the United States, for 
it has made possible the manufacture of a quick-drying 
varnish that is less liable to crack than that made from 
kauri gum. Tung oil has also been found of special value 
for waterproofing cement. 


AccorDING to reports from a German source, the coal 
mining industry has developed considerably. in recent 
years in the province of Northern Limburg. The com- 
pany working the Limburg collieries is about to sink its 
third shaft, while the State Administration has three 
pits working, and is about to sink a fourth. Coke oven 
plants have been laid down at the State pits, and several 
briquetting factories are already at work. Lignite is 
also found in Northern Limburg. The mineral is met 
with at very shallow depths. Experts estimate that 
the annual yield will be of the order of 80,000 to 100,000 
tons. 

Tue Board of Trade announces its intention of bring- 
ing the use of gas for motor vehicles under the same 
restrictions as the use of motor spirit, so as to provide 
that to the extent gas may be available it shall be used 
only for essential needs in substitution for petrol. Where- 
ever possible, permits will be granted to those vehicles 
already fitted for the use of gas to enable them to be 
used for the essential purposes indicated by the Motor 
Restriction Order. It is not intended to prohibit the 
use of gas for motor vehicles, but only to confine its use 
to the purposes stated. The matter will be dealt with 
in a new Order consolidating and amending the present 
Motor Spirit Restriction Orders. 


THERE are eight Workmen’s Insurance Societies in the 
German iron and steel] industries, of which the largest, by 
the standard of total amount of wages earned by its mem- 
bers, is that which has its headquarters at Essen. Accord- 
ing to the Ironmonger, this union had 189,000 insured 
membersin 1915. In 1916 the number rose to 228,000, of 
which 33,340—more than three times the number of the 
year before—were women. In the past year there was 
a further large increase, chiefly among female workers. 
The average wage earned per member in the whole district 
covered by the society in 1916 was 308 m. more than in 
1915, but in the town of Essen the increase was 426 m. 
The conditions in Essen are, however, rather remarkable. 
Wages in the town were rising even before the war. In 
the year 1912, for example, the average wage of members 
of the society in Essen was 1.714 m. (say, 35s. a week), 
in 1914 it was 1.975 m. (38s.), in 1915, 2.308 m. (44s. 3d.), 
and in 1916, 2.735 m. (52s. 6d.). The number of accidents, 
curiously enough, fell from 170.8 per 1000 insured 
in 1915 to 165.4 in 1916. 


Tuer steady growth of the pulp and paper industry in 
Canada, practically since its inception, was continued in 
1916. Forty-nine firms reported their mills as active in 
1916, as compared with 50 firms in 1915; but the total 
consumption of pulpwood and the total value of the wood 
used rose much above the preceding year. Thus in 1916 
the total consumption was 1,764,912 cords, valued at 
13,104,458 dol., as compared with 1,405,836 cords, valued 
at 9,426,217 dol. in 1915; while 1,068,207 cords, valued 
at 6,866,669 dol. were exported, making a total production 
of pulpwood for 1916 of 2,833,119 cofds, valued at 
19,971,127 dol. This represents an increase of 25.5 per 
cent. in quantity, and 28.1 per cent. in the total value 
of the pulpwood produced, as compared with 1915. Of 
the five engaged in this industry, Quebec, Ontario, and 
British Columbia Provinces greatly increased their out- 
put, but New Brunswick and Nova Scotia fell behind the 
production of the preceding year. In regard to the pro- 
cess by which the wood is converted into pulp, it is to be 
noted that while the mechanical, or ground-wood pro- 
cess was the single process most largely used, the three 
chemical processes, for the first time in Canada, together 
consumed more wood than the mechanical. 
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Aeronautics After the War. 


THe war has forced the pace of aeronautical 
development. to such an extent that we may well 
wonder what will be the position of artificial flight 
when the impetus of the present conflict is removed. 
Aeronautics when the war started was as a young 
child suddenly caught up out of proper season into 
the full swing of life. It has been brought to 
maturity Jong before its time, and if it now appears 
a sturdy youth, we cannot help feeling that, like all 
forced growths, it will sooner or later show signs of its 
unnatural development. To-day, no one fails to 
realise the vast importance of aeronautics in warfare. 
Even we at home—at least those of us who live near 
London—have, thanks to the Germans, a keen 
appreciation of the true significance of the progress 
made in aerial matters since the war started. But 
what we cannot realise, what the very circumstances 
of to-day almost prevent our realsing, is the 
significance of recent aeronautical developments as 
applied to peace-time conditions. To-day the aero- 
plane holds a high position in warfare. To-morrow, 
when peace returns, is it to become nothing more 
important than a carrier of express letters, is it to 
remain first and foremost nothing more valuable to 
humanity than a potential weapon of war, or has it 
the promise of a future in which it will exercise a 
direct beneficent effect on civil life as far-reaching as 
its present effect on war? The matter is really one 
of great practical consequence, for with each day our 
facilities for building aeroplanes are being increased, 
more and more interests are being bound up with 
their production, and the number of those looking 
directly to aeronautics as a means of livelihood is 
becoming ever larger. 

We can, we think, safely say that as a potential 
weapon of war the aeroplane will always retain 


importance, and so far as this aspect is concerned, 


the future of aeronautics and of aeronautical produc- 
tion is comparatively clear and certain. As such 
a weapon, the aeroplane will be much on the same 
level as the gun, the shell, the torpedo, the submarine, 
and the warship generally. Its development will be 
subject to similar influences, and its production to 
similar restrictions. The prime factor in the matter, 
however, will not be the actual production of aero- 
planes in large numbers, but the provision of means 
whereby production in large numbers can be speedily 
undertaken. It would be folly to think that the 
country’s peace-time aeronautical programme can be 
best carried through on the lines of its naval 
programme. Ships remain serviceable for a fair 
number of years after they have been built, so that 
each year’s output represents an addition to those 
already possessed. Aeroplanes, or at least aeroplanes 
as we know them to-day, on the other hand, do not 
“keep.” They deteriorate swiftly if used, and only 
less quickly if not used. Further—although they 
may in the natural course of things not always remain 
so ephemeral—the evolution of the aeroplane with all 
the resources of pre-established industries and 
accumulated knowledge behind it, seems _ likely 
to maintain for a considerable time to come, so 
rapid a pace, that the latest design of to-day 
will be antiquated before the year is out. Again, 
the rate of wastage in aeroplanes during war is so 
heavy that the peace-time provision of large numbers, 
however great, could never be made to take the place 
of active production on an intense scale after the 
outbreak of war. The accumulation of a reserve of 
aeroplanes during peace is therefore impossible, or, if 
not impossible, undesirable. The country which the 
outbreak of war would find best equipped with 
aeroplanes in being would not necessarily be the best 
equipped to win the war. That country which had 
at its immediate command the best and most extensive 
resources for the production of aeroplanes.in large 
numbers would have the decision in the end. But, as 





a practical question, is it in any way possible to 
encourage the creation of resources for aeronautical 
production without actual production in peace-time ? 
Is it reasonable to expect that engineering and other 
firms will be willing to lay down and maintain 
extensive and expensive plant for aeroplane manu- 
facture, knowing that only in war time would such 
plant be employed to more than a tenth-of its 
capacity ? Even though they were so willing, with 
the aid, perhaps, of a Government subsidy, the vital 
question of workpeople would remain. Some scheme 
might, of course, be adopted whereby the sudden 
demand for aeroplane workers on the outbreak of war 
could be met by drawing upon certain non-essential 
industries of a cognate character for labour, which in 
peace-time had been trained for a period in the 
aeroplane factories and then returned to its own 
proper industries. Such a scheme, for what we may 
call an industrial militia, would, however, involve a 
degree of Government interference with natural trade 
conditions that would hardly be tolerated in a time 
of profound peace, when the emotions and inspirations 
of the present moment were forgotten. The natural 
solution of the problem is that the peace-time 
employment of the aeroplane should be so fostered as 
to create a demand for aeroplanes for peaceful 
purposes equal or very nearly so, to the numbers 
required in war time. Then when war came the 
factories and the workers would be there ready to 
hand to take up the production of war machines on 
the scale necessary. 

When we look at the matter in this light, we see 
clearly the evil of the present forced development of 
aeronautics. It is entirely a one-sided development, 
a development of the aeroplane as a war machine. 
Practically nothing has been done since the war 
started with the aeroplane as a peace-time machine. 
It is hopeless to suggest that the sporting use of the 
aeroplane in peace-time will ever supply the demand 
necessary to keep the required aeroplane factories 
even partially employed, nor will the Government’s 
peace-time requirements perceptibly ease the situa- 
tion. Without a strong commercial demand for 
aeroplanes, it will, we feel convinced, be impossible 
to keep the factories running on the extensive scale 
that the situation requires. Where such commercial 
demand is to come from, we must confess we cannot 
at present see. Doubtlessly the developments brought 
about by the war have incidentally vastly improved 
the commercial prospects of the flying machine, but 
we are far from being certain that even yet it is, 
under ordinary business conditions, a sound com- 
mercial means of transporting either passengers or 
goods. As a means of carrying bombs over from 
Belgium to be dropped on London, the Gotha is, 
perhaps, a satisfactory machine, but as a means of 
carrying, say 3 cwt. of goods, or two to five passengers 
a like distance, it hardly appea's to us as a commercial 
proposition. The Atlantic journey has not yet been 
accomplished, but its ultimate performance is not 
open to reasonable doubt. Granting its possibility, 
wherein lies its commercial significance ? The speed 
with which the journey would be accomplished could 
never justify commercially the employment of 
aeroplanes as a regular means of ‘Transatlantic 
transportation. Yet the speed factor is the only one 
that is primarily characteristic of this method of 
carrying goods or passengers. Time and progress of 
invention may yet alter all these considerations, and 
may yet establish the aeroplane as a peaceful means 
of travel or transportation of first-class importance. 
But as regards the present and the immediate future, 
we can. say that the commercial prospects of the 
aeroplane are not very encouraging, and that just as 
during the past three and a-half years its production 
for war purposes has entirely eliminated all attention 
to its peace-time uses, so too, when peace comes, the 
lack of commercial outlet will probably very seriously 
interfere with its development and production as a 
potential weapon of war. 


Foreign Industries. 


WE have before now remarked on some aspects of 
our home industries, their deficiencies and our limited 
outlook under pre-war conditions, and we have also 
called attention to some hitherto untapped sources 
of business, particularly in Latin-America, which 
should engage attention after the war. There is, 
however, still another aspect to be considered to 
which it will be hardly possible to do the barest 
justice in the space of a short article,. but we will 
endeavour to give a brief outline of the problem. 
It is always well to begin with principles, and we may 
remind ourselves that one of the greatest of the 
principles for which we are now fighting, as clearly 
stated by Mr. Lloyd George on Saturday last, is that 
every nation, small and great, shall have equal 
independence, and that independence must not be 
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interpreted in a narrow political sense, but in every 
sense in which national life finds a manifestation. 
In material things, next to political independence 
comes economical independence, and that implies, 
if it is not to be a mere catchword, the absolute 
liberty of every State to regulate and foster its own 
induséries, in any manner that appears best to its own 
people.. In the exercise of this liberty, countries 
have in the past, and we suppose will continue to do 
so in the future, seeing that we are only human, 
made economic mistakes, which act adversely and 
even unfairly on their commercial relations with 
other countries; but these mistakes generally, we 
might almost say invariably, react far more adversely 
on the countries themselves, so that in time the 
diserse brings its own remedy. 

In our dealings with foreign countries we are 
frequently faced with these economic problems. 
They interest us from a detached point of view, for 
while, on the one hard, the principle enunciated above 
prevents our interference with the policy of the 
country concerned, it may have a far-reaching 
influence on our business with that country. In this 
we must acquire the habit and practice of patience 
and adaptability. If one market is shut to us there 
are others, and if the demand for one class of goods 
falls off we must find another to utilise the redundant 
labour and materials, bearing in mind that there is 
always room in the world for the production of the 
energies of mankind, if such energies are properly 
directed. The protectionist policy, practically uni- 
versal in all new countries, serves two ends. In the 
first place, direct taxation is a difficult thing to carry 
out in a practical manner in these countries, and 
consequently indirect taxation, which involves some 
form of tariff, is a necessity, in order to provide the 
revenue for carrying on the public services of the 
country. In the second place, the tariff is generally 
designed to give a protection to the national industries 
or to create new ones. The ambition to become 
producers of manufactured articles is a very natural 
one for any country, especially if it possesses the raw 
material, and one must expect a certain amount of 
restlessness and jealousy from the inhabitants when 
they see their raw material taken in foreign bottoms 
and brought back to them as finished articles, also in 
steamers not under their flag. They naturally ask 
why cannot they produce these things themselves. 
The answer is that there is no reason why they 
should not if the question is faced with patience, 
resolution, and insight. Peru, which produces, we 
believe, one of the finest kinds of cotton in the world, 
and has abundant supplies of oil which can be used to 
provide the necessary power, might conceivably 
develop a fine cotton industry. The Argentine, which 
also has oil and whose great Patagonian sheep farms 
are some of the principal sources of the world’s supply 
of wool, might easily create a great woollen industry, 
while Chili, which has abundance of excellent iron 
ore and also coal, may in time become a steel-producing 
country, and from her maritime character, a 
shipbuilding nation also. The obstacle to the 
attainment of these results is the impatience of the 
Latin temperament. Great industries are not created 
in a day, neither can they be created at all without 
capital and intelligent and experienced direction. 
These qualities the new nations must perforce seek 
in the old world if they wish to become manufacturing 
nations. The ablest men in Latin-America desire 
to give facilities for the establishing of new industries, 
but there are others of a narrower-minded type, who 
view with distrust the advent of workers of other 
nationalities, and the existence of this state of mind 
may be attributed partly to the intriguing methods 
of the German abroad, which inspired distrust, not in 
that nation alone, but in other European nations as 
well. “Some of these less liberal-minded statesmen 
in Latin-America, often jokingly referred to by their 
own countrymen as “ Boxers,”’ desire also to conserve 
the wealth of their country and any advantages in 
trade or manufacture to their own nationality, 
forgetting that the potential wealth of the country 
can only become actual wealth when work has been 
done upon it and it is in a condition to be exchanged 
for other commodities. A copper or silver mine may 
be of vast potential wealth, but both capital and 
intelligent direction are required to make that wealth 
available. 

The Latin mind is, unfortunately, generally very 
hazy on economic problems, and therein lies one very 
great obstacle to the establishment of new industries. 
Experience, however, will provide the necessary 
education, and then will come the opportunity to 
help the countries to attain to their national 
aspirations. By h«lping them we shall strike at the 


roots of one of the causes of this war, the mad ambition 
for world “domination. The history of industrial 
development of the past century has taught us that 
we have nothing to fear from new sources of produc- 





tion, and to object to give assistance to new nations 
with untapped resources to increase the world’s 
production, on the score that we are raising up 
competitors for ourselves, is as fallacious as the 
attitude of the workers in days gone by to the 
introduction of labour-saving machinery. The world 
is at the feet of the engineer to adapt the resources 
of Nature to the use and service of man, and where 
the will exists in a foreign nation to make industrial 
progress, he does a good work who helps that nation 
to attain its desire. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
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“Le réle des savants, dans la 
guerre actuelle, frappe les yeux des 
moins préveneux,”’ says Le Bulletin 
des Usines des Guerre. “‘Ona pu dire, 
sans exagération, que |’ Allemagne a été sauvée par 
ses chimistes. Les savants de France et d’ Angleterre 
n’ont pas rendu & leurs pays des services moins 
précieux.”’ History, in France at least, is repeating 
itself with striking fidelity. Our contemporary 
gives a few remarkable quotations from an article by 
Professor Mathiez, of Besangon, which show that 
when the general mobilisation was called in 1793 
means were absolutely lacking for the equipment of 
the half-million conscripts. France relied upon 
Sweden, on England, on Germany for steel, on India 
for saltpetre, on England, Spain and Russia for 
copper. Her ignorance of metallurgical processes 
was profound, yet something had to be done, and done 
quickly. In this grave emergency the Comité de 
Salut Public turned to the scientists for help—to 
Monge, Berthollet, Fourcroy. Périer, Hassenfratz, 
Vandermonde. It received a ready and splendid 
response. Fourcroy showed how the copper might 
be recovered from bronze bells, while Monge, Ber- 
thollet and Vandermonde published invaluable in- 
structions on the manufacture of cannon and the 
making of steel. The scientists were given the 
chateau of Petit-Meudon for a laboratory, but, wise 
men that they were, they travelled about the country 
teaching and exhorting. Factories for arms sprang 
up in all directions, and the sources of production of 
native saltpetre were quickly developed. In a few 
months the two factories for the casting of bronze 
cannon were increased to fifteen, and the output, 
accelerated by a method of casting in sand, rose to 
7000 pieces per year. At the same time thirty iron 
gun foundries came into being, and turned out 13,000 
cannons per year. Twenty new factories for small 
arms were established and others for shot and muni- 
tions of various kinds. The output of saltpetre was 
increased twelve-fold, and a musket factory, with a 
capacity of 140,000 pieces per year, was rapidly 
erected in Paris, and similar factories sprang up in 
other places; whilst for the repair of arms of all 
descriptions one hundred and eighteen new works 
were built. It is impossible to read this surprising 
“bilan ”’ of the manufacturing activities of France at 
war a century and a quarter ago without comparing 
it with the activities in Europe and America at the 
present time. What France did then on a small 
scale she is now doing on a greater, and what France 
is doing all the other combatants are doing. We are 
sorry we have not got Professor Mathiez’s original 
article, for we should be particularly glad to see if he 
gives any indication of the subsequent history of all 
these factories, and shows how the invention, the 
intelligence, the energy of the savants by what they 
did for their country under the stress of war made 
France greater, more self-reliant, more capable when 
peace came back. 


Scientists and War. 


i er ee 


WE have to thank Mr. James 
Gilchrist for a copy of the presi- 
dential address he delivered some 
time ago before the Yorkshire 
Association of Students (Institution of Civil Engi- 
neers). In this address we find the author suggesting 
that engineers ought to be ‘‘ of great value in the 
general conduct of national economy and decisions 
of nationat policy.” Mr. Gilchrist is only able to 
recall the names of two men who hold a high posi- 
tion in public life, and though we could add a few 
more, we are constrained to admit that engineers do 
not, as a rule, make good public men. There are 
many reasons for their failure in that respect, of 
which the chief is certainly that the man who gives 
himself to engineering has very little time to devote 
to other interests; but another cause, or another 
result—we are not quite sure which—is that engineers 
are, with very few exceptions, bed speakers. They 
make almost invariebly the grave mistake of suppos- 
ing that the matter is all important, and the manner 
of presenting it of none. ‘‘ For who knoweth not,” 
exclaimed Raphe Robynson, “wh: knoweth any 
thyng, that an eloquent style setteth forth and 
highly commendeth a mean matter ? Whereas on 
the other side rude, and unlearned speche defaceth 
and disgraceth a very good matter. According as I 
harde ones a wise man say ‘A good tale evel tolde 
were better untold, and an evell tale well tolde 


Speech. 








needeth none other solicitour.’’’ Few engineers, if 
any, show skill in debate, and fewer still make any 
effort to speak effectively, or if they do make it show 
their lack of habitude by their failure to disguise their 
art. We are not certain that they could ever make 
good politicians ; we are still less certain that we wish 
to see them politicians, or that the world would be the 
least bit better governed if our technical colleges, like 
the Universities, returned members, and always sent 
engineers to Westminster ; but if any engineers have an 
ambition for that doubtful distinction they will have 
to pray as long and deeply as the sausage-seller in 
“The Knights’ of Aristophanes to those “ influential 
impudential powers, of sauciness and jabber, slang 
and jaw” for a ‘ voluble utterance, and a vast, 
unbounded voice, and steadfast impudence.’’ High 
positions in politics—and not in politics alone—are 
only to be won by speech, and whilst we are doubtful 
that the country would be well served by engineer 
or scientist politicians we cannot but regret, on other 
grounds—personal if you like, for we have to listen 
to more speeches by engineers than the average man— 
that so little attention is given in our profession to an 
art which, taken for all in all, is probably the mos¢ 
powerful known to man. 
* * * * * 


Our attention has been called by 
Captain W. H. Hosking, A.S.C., to 
an article from his pen which 
appeared recently in the Morning 
Post. Captain Hosking, we gather, has recently had 
something to do with canal traffic, and he is bitten 
by the idea that its immense potentialities have been 
checked by the perfidious railways, which bought up 
the navigation in order to remove competition. 
Captain Hosking has, too, a formula for the improve- 
ment of our inland water highways. It is the develop- 
ment of electrical haulage, the current being supplied, 
district by district, from the nearest existing power 
house. This plan looks very pretty, but if Captain 
Hosking will work it out in detail he will find difficul- 
ties not easily surmounted, amongst which not the 
least will be that the cost of canal haulage, now 
extremely low because extremely efficient—for low 
speeds it is hard to beat the horse as a hauling 
machine—would immediately rise. ‘This considera- 
tion brings us to a point of view which the advocates 
of canal improvement all too easily overlook. Let us 
for convenience put the average speed of canal 
haulage at three miles per hour. At that low pace 
the horse-power per ton is extremely small—we know 
the heavy barges a single horse will haul without 
inconvenience all day long—the damage to the banks 
is insignificant, no signalling arrangements are 
required, and the skilled attention necessary is small. 
Let us now imagine that in place of these slow canals 
we put in slow railways, crawlers that moved their 
trains at only a few miles an hour, and took as long to 
bring a load from Birmingham to London as the 
canals now do. Let us suppose even that the traffic 
rates were no more than they are for canals. What 
on earth would the world say! Would it use such 
leisurely lines ? Would it not at once hold them up 
to ridicule and force them to accelerate ? Would it 
not grumble because the goods were so long in coming, 
and contrast our railways—save the mark !—with the 
railways of other countries ? The railways beat the 
canals now, and will always beat them, because they 
move faster. They have no need to try and make a 
corner in traffic ; it makes itself. The motor omnibus 
does not have to buy out the competition of the horse 
omnibus ; it simply kills it by sheer merit. In a 
country reticulated with railways, a country well 
provided with fuel, a country in which railways could 
be constructed cheaply if the Board of Trade, the 
Government, and opposing interests would permit, 
artificial navigations are an anachronism. The man 
who has not got a motor car finds a donkey cart 
useful, and may demonstrate its economy with ease, 
both on the grounds of fuel cost, capital cost, and up- 
keep, but the only real defence for the donkey cart is 
the absence of the motor, and the only defence for a 
canal is, with a few obvious exceptions, the absence 
of a railway. 


Canals. 
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WE find in an introductory address 


On which Sir Oliver Lodge delivered 
Leora at the opening of a Faraday 
ig Society conference on ‘ Osmotic 


Pressure,” the expressive phase “ he had an instinct 
for being right.’ Sir Oliver was considering Lord 
Kelvin’s view that the molecules of a substance in the 
midst of a solution could not be treated by the kinetic 
theory of gases. Sir Oliver, whilst withholding 
judgment on a difficult problem, suggested that in this 
case Lord Kelvin had expressed an obiter dictum without 
giving sufficient attention to the problem. There, in 
all probability, we have the key to the instinct for 
rightness ; it is the result of profound study, not 
necessarily of the subject in hand, but on all occasions 
of all sorts of subjects, so that the mind is stored with 
facts and deductions, and when a new problem is put 
before it it jumps to the right conclusion by what 
appears to the outsider an instinct or intuition. The 
habit of thinking correctly, of thinking scientifically, 
may be developed like the habit of getting on or off 
a moving vehicle, or handling @ motor car, or a 
destroyer, or a flying machine. By continual practice 





Jan, 11, 1918 





the mind learns to act as instinctively as the hand 
and almost subconsciously springs at a conclusion 
which one less often exercised could only reach by 
prolonged argument. Indeed it is probable that the 
last act of creation of a great hypothesis is always 
of this kind—intuitive. Newton, like the Marquess 
of Worcester, was always making “his thoughts 
acquiesce in the way of further invention,’ and 
through continual pondering and wondering his mind 
became so full-that it took no more than the fall of an 
apple to discharge from it the theory of universal 
gravitation. We would urge upon our younger 
engineers and scientists the value of continually 
setting themselves problems on all sorts of things— 
trifling, serious, ridiculous, no matter what. No time 
is spent unprofitably that is so spent, for the habit of 
clear argument is being developed, and the instinct 
of being right will follow. We have heard people 
rail against the folly of seeking for perpetual motion. 
For ourselves we have never seen the folly, and would 
encourage rather than discourage the study. <A deal 
is to be learnt from it. It is a grave mistake to 
assume that, because there is no answer to a problem, 
it is not worth examination. The mind is just as 
well trained by arguments which lead to a negative 
result as by arguments that lead to a positive one. 
It is not in the achievement but in the act of doing 
that training lies. What Professor J. Arthur Thomp- 
son, of Aberdeen, has aptly described as the 
‘“‘appetized intelligence,” is developed by such 
exercises, and, like the muscles which are hardened 
by pulling bits of elastic or swinging clubs, is made the 
more ready for any emergency. 


* * * * * 


Sec THE recent references in our 
a columns to the work of the Rev. 
Chanih Robert Stirling, inventor of the 


heat regenerator, reminds us that 
quite a large number of scientists and a good many 
inventors, some of marked eminence, have been in 
holy orders. The very earliest scientists, men like 
Roger Bacon and Schwartz, who vie for the proud 
distinction of having invented gun-powder, were 
naturally churchmen, because knowledge was practi- 
cally concentrated in ecclesiastical circles. The first 
really eminent clergyman-inventor that we are able 
to recall was Lee, of Elizabeth’s time, who in an age 
when mechanical knowledge was very small, laid by 
his invention of the stocking-frame, the beginning of 
a great industry. Cartwright, the inventor of another 
textile machine, the power-loom, was also a parson. 
Possibly these three, Stirling, Lee and Cartwright, 
stand out above all other mechanical inventors in 
holy orders, but in the domain of chemical science, 
Priestly, a Unitarian minister, holds the highest place. 
Then we have Bell, who invented the reaper; Forsyth, 
a Scottish divine who produced an exceedingly 
ingenious percussion cap for fire-arms—it had a 
magazine of percussive pellets, and unluckily the 
explosion of one used to fire the others ; Desaguliers— 
familiarly called amongst the old mining engineers of 
Oornwall, ‘‘ Desdégulez,”” and well known as the 
philosopher of early steam engines ; Gainsborough, 
a brother of the famous artist, and an “ ingenious 
mechanick ;’’ C. W. Cecil, an inventor of a gas engine 
in 1820; the Abbé Arnal who, according to report, 
first proposed the use of the crank in the propulsion 
of ships, 1788, and if our recollection serves us aright, 
Capel, the inventor of the mining fan. Other names 
oceur to us. The Rev. Edward Berthon, Canon, of 
Romsey, whose collapsible boat is well known, and 
Dr. Watson, Bishop of Llandaff, who was an ardent 
experimentalist in electricity and the first man to 
send charges, from frictional machines, of course, 
through considerable distances—through 10,600ft. of 
wire at Shooter’s Hillin 1748 orso amongst them. A 
good many other divines who have gained more or less 
distinction in natural philosophy might be mentioned, 
but whilst we are conscious that there are many more 
who have given the world useful inventions, we cannot 
bring them to mind at the moment. Possibly some 
of our readers can add to the list, without roaming 
into the wider fields of mathematics, astronomy, 
natural history, geology, botany, and so on. 


* * * * * 


WE have had the great good 
fortune to receive from a reader of 
these notes a copy of one of the 
earliest, if not indeed the earliest 
book on the steam engine in the English language. 
Interesting on this account, and from its contents, 
the volume is made doubly valuable by the fact that 
it was probably a proof copy received by the author, 
‘‘ Oharles Frederick Partington, of the London Insti- 
tution,” from the publisher J. Tayler, and that there is 
inscribed on the fly-leaf ‘“‘ Richard Thomson, Esq. 
With the Author’s grateful Acknowledgments.” 
Who Mr. Thomson was we cannot guess, nor what 
services he had rendered the author. In any case,.he 
seems to have taken little interest in the work, for the 
pages were uncut, and distributed amongst them are 
numerous little proof pulls of the smaller wood cuts 
which illustrate the text. It is these pulls, by the 
way, which lead us to describe the volume as a 
proof copy. All, we think, who love books, not 


Partington. 


only for what they contain, but for what they are, 
will admit that our unknown friend hes made us an 


enviable gift. 


It is not often that one comes across 


THE ENGINEER 


a volume nearly a century old in as good a condition 
as the day it was printed, and bearing, moreover, the 
marks of the author’s own hand. On arather cursory 
examination of later works on the steam engine, we 
have not found any reference to Mr. Partington, 
and it may be that his volume failed to secure recog- 
nition or popularity. But it is remarkably well 
done. The author had studied his subject with care, 
and he wrote with the ease, and frequently with the 
grace, that characterises many works on engineering 
at a period when the power of steam had still some 
measure of the marvellous, and when an audience was 
to be reached that read with more than a mere utilit- 
arian object. Indeed, Mr. Partington sets a high exam- 
ple to later writers on engineering, for he gives, in many 
cases without illustrations, perfectly lucid descriptions 
of engine details, where we moderns would fumble with 
our sections and cross sections and our a’s, b’s, and c’s. 
There are many passages that we should like to 
quote, but we must content ourselves with no more 
than a transcript of the very first page, both because 
it explains why the work came into existence and 
because it displays that spirit of pride and confidence 
in the greatest of British inventions which is com- 
monly met with in the first half of the last century. 
““The great practical use of machinery,’ writes Mr. 
Partington, “‘to a commercial country is so well 
known, and its superiority to animal force so univer- 
sally acknowledged and felt in every branch of our 
manufactures, that but little apology will be necessary 
for introducing to the man of science and practical 
artisan a work, the avowed object of which is to 
render the uses and general principles of the steam 
engine familiar to every class of persons. That it 
has enabled England to support a proud pre-eminence, 
both in arts and political power, is equally apparent ; 
and it is a fact much to be deplored that while some 
of the least important of the arts connected with 
domestic life have been illustrated and explained by 
men celebrated for scientific research, a description 
and account of the uses of this stupendous machine 
have been left to the cyclopedias and other works 
of a general nature.”’ - 
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RAILWAYS IN 1917. 


New Works. 


THE scarcity of labour and of the necessary material 
practically stopped all new work on the railways 
during the past year. The constructiomof the iron- 
lined tunnels between Chalk Farm and London-road 
for the London and North-Western Company's 
widening between Chalk Farm and Willesden was, 
however, completed, and the cut-and-cover portions. 
of the approaches to the Chalk Farm end of the 
tunnels were begun, but a considerable amount of 
work still remains to be done. The extension of the 
roof of the Great Western Station at Paddington 
was finished. 

On April 2nd the Mansfield Railway was opened 
for passenger traffic. This new line, which has been 
constructed by the Mansfield Railway Company 
and is worked by the Great Central, was described 
in THe ENGINEER of November 9th. It is eleven 
miles in length, and joins the Great Central main 
line at Kirkby and the Chesterfield and Lincola 
branch of the same company at Clipstone, affording 
thereby a shorter route between London and the 
South and Grimsby. It serves several important 
collieries, which will ultimately raise about five mil- 
lion tons of coal annually. 

On April 16th the new electrical services between 
the Elephant and Castle Station, on the Baker-street 
and Waterloo Railway, and the Watford Station of 
the London and North-Western Company—see THE 
ENGINEER of April 13th—were brought into use. 

The Bill for strengthening the Charing Cross rail- 
way bridge, which was rejected by the House of 
Commons, after passing the Lords last year, was 
reintroduced during the present session, and, after 
being read by the Commons by a handsome majo- 
rity, met with considerable opposition in the House 
of Lords. It eventually, on August 2nd, passed 
through that House also, and subsequently received 
the Royal Assent. 

Many complaints having been made as to the 
administration by the Londonderry and Lough 
Swilly Railway Company of the Government-owned 
Burtonport and Letterkenny Railway, an investi- 
gation was conducted by Mr. Joseph Tatlow, and 
on May 31st the question came before the Judicial 
Committee of the Privy Council as to whether a 
receiver should or should not be appointed. An 
agreement was arrived at, whereby the general 
manager and secretary of the Lough Swilly Com- 
pany was made, under Mr. Tatlow, manager of the 
Burtonport Railway also, and that company consented 
to hand over the sum of £10,000 to be devoted to putting 
and maintaining the line in good order, repair and 
condition. The Board of the Lough Swilly Company 
has since been reconstructed and a new chairman 
appointed. 

In the year 1909 proposals were before Parliament 
for the absorption of the Rhymney Railway Com- 
pany and of the Cardiff Railway Company by the 
Taff Vale Company. The Bill for the former line 
was passed, but the Cardiff Railway proposal was 
rejected, and the other was thereupon withdrawn. 
In the spring of the present year the matter was 
reopened, and on August 6th it was publicly announced 
that changes in the management of all the companies 
had been made, whereby they would be placed under 
one control, and thereby, it was anticipated, pro- 
duce an improvement in the facilities, both at the 
Bute Docks and on the railways serving those docks. 
It was anticipated that the movement would have 
the most beneficial effect, not only on the interests 
of the companies concerned, and the traders of the 
district, but also on the future and development of 
the city of Cardiff. 


Government Control of Transportation. 


As from January Ist the Irish railways passed 
under the control of the Government, being adminis- 
tered by an Irish Railway Executive Committee 
in @ manner similar to that of the British railways. 

On March Ist those canals that belonged to private 
companies were taken over by the Government, 
the taking thus permitting co-ordination and co- 
opera ‘ion in order to relieve the congestion on the 
railways. ‘The canals owned by the railways were, 
of course, already under State control. 

Government control of trarsportation was carried 
further, when all tramway urdertekings passed under 
the administration of a committee. The main pur- 
pose of this change was to assist those systems en- 
gaged in carrying munition workers and others 
occupied in national interests, to obtain men and 
track materiel from places where the services aro 
not considered as vitally necessary—at seaside re- 
sorts, for instance. 

On November 14th the President of the Board of 
Trade announced that bodies of experts in various 
spheres were advising the Government as to the 
future of British railways. 


Railway Accidents. 


Although the staffs of experienced railwaymen 
have been greatly depleted, and although those who 
had not joined the Colours had to work longer hours, 
and often in new surroundings, there was only one 
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fatal accident to a passenger train during the past 
year. It occurred on the third day of the new year 
at Ratho, on the North British Railway, and twelve 
passengers were killed. The collision in question 
came about through the too ready assumption of a 
signalman that, because he did not tell the driver 


of a light engine to go ahead, he would stand still, | 


and of the driver that, because he was not told to 
stand where he was, he could go forward. Thus 
he fouled the main line just when an express from 


Edinburgh was approaching, and a very serious | 


collision occurred. On September 15th a fatal 
accident, resulting’ in three soldiers being killed, 
occurred on a military railway in North Yorkshire. 
It was caused by the brake being released from some 


carriages which were standing on an incline without | 


an engine, and into which men were being entrained. 
As the railway in question was not being used for 
the public conveyance of passengers the accident was 
not one that needed to be inquired into, nor do the 
casualties come into the Board of Trade returns. 

In addition to the Ratho accident, only five other 
accidents have been reported upon by the Boarc of 


Trade, whilst that at Alne, North-Eastern Railway, | 


on December 19th, is to be inquired into. 

The coincidence that three serious accidents 
occurred on the same day—December 19th, 1916— 
was made the more remarkable by the reports thereon 
being each issued on the same dey—March 3rd. The 
accidents in question were those at Wigan, Kirtle- 
bridge, and Kiltimagh. 
first-named the inspecting officers recommended 
that automatic train control should be adopted to 
guard against the recurrence of similar accidents— 
drivers passing signals at danger. 


Railwaymen’s Demands. 


On April 12th the men, who were already in receipt 
of a war bonus of 10s. per week—the youths having 
one-half of that amount—were granted an increase 
of 50 per cent., and on August 8th this bonus wes 
converted into standing wages, and so caused over- 


time and Sunday duty to be calculated at a higher | 


rate. The 30,000 or so members of the Associated 
Society of Locomotive Engineers ard Firemen did 
not see their wey to accept this as sufficient ; they 
wanted an eight hours day. A strike was threatened 
because the latter was refused, but on the President 
of the Board of Trade intimating that before the 


railways passed from the control of the Government, | 


at the end of the war, this question should be looked 
into, metters became normal, and the subject of 
increased pay. was referred to the Committee on 
Production, which awarded the men an extra 5s. 
Meanwhile, the three months named in the agreement 
with the other men had expired, and they were in a 
position to ask for a revision of. their wages. 
several meetings an additional 6s. was awarded, 


and the Committee on Production, so that all should 
be alike, increased its award by another shilling. 
All the men now get an extra 21s. per week, all youths 


In the reports on the two | 


After | 





10s. 6d., all women over 18 years of age, 8s. 6d., and 
all girls under 18, 4s. 3d. 


Railway Services. 


On the opering day of the New Year some very 
radical changes were made in the public services of 
the companies. In order to send a large supply of 
locomotive power overseas, many passenger trains 
were withdrawn and the running times of others 
were extended. An increase of 50 per cent. was made 
in all passenger fares, not in order to improve the 
receipts, but to put a restraint on travel. Many 
stations and some branch lines were closed. In his 
| despatch of May 3lst, relating to the concluding 
| phases of the battles of the Somme, Sir Douglas Haig 
said, ‘‘I wish also to place on record here the fact 
that the successful solution of the problem of railway 
transport would have been impossible had it not 
been for the patriotism of the railway companies at 
home and in Canada. They did not hesitate to give 
| up the- locomotives and rolling-stock required to meet 


vide us with the necessary rails. The thanks of the 


quent diminution of the railway facilities available 
for civilian traffic.” 

On July 7th a very important scheme, which was 
|to come into operation on September 10th, was 
|announced. This was the Coal Transportation 
Organisation Scheme. From a census obtained, 
with the assistance of the Railway Clearing House, 
by the Controller of Coal Mines, it appeared that 
| there were 322 exchanges between coal-producing 
and coal-consuming ereas. By limiting the area 
| whence coal for each area should be drawn, the num- 
ber of these areas could be reduced by 75.77 per 
cent., and there would be a saving of 700 million 
ton-miles. From a statement made on December 3rd 
by the Parliamentary Secretary to the Board of Trade, 
it seems that from estimates which have since been 
prepared by some of the railwey companies, as to 
the savings actually effected, tend to confirm the 
original estimated saving for the country as a whole. 
It was further stated that the 700 million ton-miles 
were the equivalent of about two million train-miles. 

On December Ist a new arrangement as to traffic 
'from England end Wales to Scotland came into 
operation. From that date all such goods traffic 


fuller loading and to relieve some of the lines by 
equally distributing the traffic. 


Railways Abroad. 


The .same cessation in new works has been ex- 
perienced abroad as at home. Perhaps the most 
interesting work brought to a conclusion is the East- 
West Trans-continentel Railway of Australia, which 
was completed throughout by the end of September. 
As this remarkable line has often been referred to 
in these pages—the last occasion being a long des- 


our needs, and even to tear up track in order to pro- | 


Army are due also to those who have accepted so | 
| cheerfully the inconvenience caused by the conse- | 


has to go by certain specified routes in order to ensure | 
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cription in THE ENGINEER of October 26th last— 
it will be sufficient to put upon record now, that the 
work is finished. 

The financial difficulties in which the Grand Trunk 
and Canadian Northern companies found themselves 
as @ consequence of the war led to the Canadian 
Government coming to the rescue. In order to 
obtain guidance as what should be the future of the 
Canadian railways the Government appointed a 
commission to report. Two members—Sir Henry 
Drayton and Mr. Acworth—of the commission, 
recommended that the railways should be bought 
out by the Government and handed over to a new 
company to operate on behalf of the State. Mr. 
A. H. Smith, the third member, opposed this course. 
The report was fully covered in our issue of June Ist. 

During the year there was also an inquiry, con- 
ducted by Mr. T. R. Johnson, as to the working of 
the Victorian Government railways. That gentle- 
man quite vindicated the actions of the Railway 
Commissioners of that State. 
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Wuat we understand to be the largest Kromhout 
marine type engine yet built is illustrated in the accom- 
panying engravings. The engine, which is known as the 
4M6 type, made by Goedkoop, Amsterdam, operates 
on the two-cycle system, having four cylinders of 16}in. bore 
by 18}in. stroke, and it develops its full power at about 
240 revolutions per minute. The starting and reversing 
of the engine is effected by means of compressed air. The 
cam shaft, marked E on the drawing, is carried on the front 
of the engine, two cams being fitted in way of each cylinder 
for operating the air starting—and consequently rever- 
sing—valves, according to the direction into which the 
engine is required to run. In addition, the cam shaft has 
four cams for operating the four feed pumps, which are 
mounted on the front of the engine, between the No. 2 
and No. 3 eylinders, at a height convenient for observa- 
tion and overhaul. The cam shaft is operated by the 
hand wheel A, by means of which the shaft can be moved 
in a fore and aft direction either with the engine stationary 
or with it running, the cams being so arranged that the 
movement of the cam shaft, with the engine stationary, 
is bound to admit compressed air for starting purposes 
to the cylinder in the best position for commencing the 
rotation of the engine in the required direction, either to 
go ahead or astern. The engine has therefore no dead 
centre, but will start in any position ahead or astern, 
simply by the operation of the hand wheel A in the re- 
quired direction. Air is admitted to the requisite cylinder 
through the valves marked G, the jackets of which are 
water cooled, and, immediately above the walves marked 


|G, a small horizontal cone valve is fitted for indicating 


purposes. 

The hand lever C mounted on No. 4 cylinder operates 
all four compression relief valves. The hand lever B, 
shown between the third and fourth cylinders, is 


|for the purpose of regulating the stroke of the fuel 


feed pumps, and, consequently, the revolutions of 


| the engine, the shaft operated by the lever B_ being 
| also connected to the governor F, so that the strokes 


of the fuel feed pumps are adjusted as required by the 
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governor in the event of the load being suddenly ‘taken 
off for any reason. The hand wheel D operates a fric- 
tion clutch used for disconnecting the propeller shaft 
from the engine when the signal “ stop” is telegraphed 
down from the navigating bridge; the governor then 
automatically comes into action and reduces the stroke 
of the fuel feed pumps as necessary, so that the engine 
runs at about 100 revolutions per minute, at which speed 
the cylinder vaporisers remain at a proper temperature 
to keep the engine running an indefinite time, the quan- | 
tity of scavenging air being automatically adjusted by 
the governor immediately the hand wheel D is moved to | 
the neutral or.stup position. 

If, with the engine turning “ahead,” the telegraph | 
should ring down “ astern,” there is no need for the clutch | 








A deep cup, with a long handle, is provided, which can 
be conveniently filled without danger of spilling, put into 
position and lit up without any chance of the spirit over- 
flowing if the ship is rolling heavily. The builders of the 
engine point out, however, that its special feature is the 
vaporising arrangements, by the use of which blow-lamps 
are required for starting purposes only, They explain 
that once the engine is running it will continue to do so at 
any revolutions between 100 and 240 for any length of 
time without the blow lamps having to be relit, and with- 
out any danger of its failing to pick up the full load imme- 
diately, even if it be running at its lowest number of revo- 
lutions for several hours. This result is obtained without 


any outside mechanism beyond the fact that the quantity 
of scavenging air is always proportionate to the revolutions 
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to be operated, and the hand wheel D is not touched ; the 
engineer simply operates hand wheel A, the engine comes 
to a rest and then commences to rotate in the opposite 
direction. This operation can be effected at full speed as 
well as reduced speeds. 

The governor F is a piece of mechanism with several 
functions. It is, of course, primarily designed to control 
the revolutions per minute of the engine. It does so in 
two ways. When the load is taken off it reduces the 
pump stroke, and hence the revolutions to the minimum 
of 100 mentioned above. It, at the same time, throttles 
the scavenging air in order to maintain the required 
temperature in the combustion chamber. It further | 
has one particular advantage, and that is, when the engine | 
at sea is running at the normal full revolutions of 240 per | 
minute, if the propeller, in a heavy sea, heaves out of the | 
water, thus taking the load ‘off the engine, the governor 
instantly prevents the revolutions from increasing above | 
240, and thus overcomes any tendency to racing. At | 
the same time, in a seaway, the revolutions are main- 
tained at full speed by means of the lever B. 

At the after end of the engine, and behind the control | 
wheel D, are placed the bilge and circulating pumps, each 
being in duplicate. They are operated by the shaft 
marked I, which is driven off the crank shaft by a silent 
chain, the pump shaft running at 150 revolutions when 
the main engine is turning at 240. The thrust block 
K is of the ordinary marine type. 

Lubrication is effected by means of two pump feed 
lubricators marked H, mounted between the first and 
second and third and fourth cylinders, at a height con- | 
venient for the engineer to see the quantity of oil in the | 
reservoirs. The lubricators are operated by the cam | 
shaft, and are provided with sight feeds and supply oil 
to the cylinder and all bearings, except the thrust block 
bearings, whichgare provided with separate wick feed | 
lubricators. The lubricators are of a special type, and | 
possess the distinct feature of having no valves at all in | 
the delivery pipes. The big end bearings and main bear- | 
ings are all lined with white metal, and all main bearings | 
can be removed and replaced or interchanged without | 
dismantling the engine. | 

The engine possesses several small features which are | 
intended to make for efficiency in service at sea. Among | 
these may be mentioned the control wheel marked J, | 
which enables the quantity of scavenging air to be | 
adjusted by the engineer to his liking in relation to the | 
revolutions per minute. Then, again, at the back of the 
engine a hand control valve is fitted to each circulating 
water supply pipe, so that the quantity of circulating 
water per cylinder can be adjusted as may be necessary, 
provision being made by means of safety valves on the 
circulating water pumps to prevent any damage happen- 
ing to the pumps, should all four control valves be closed 
down inadvertently at the same time. 

The scavenging air is drawn into the crank case through 








specially designed valves, which are silent in their action, 
and are provided with gauze guards to prevent any foreign 
matter being drawn into the crank case. The compressed 
air on the down stroke of the piston passes up through 
the piston to the cylinder, and in this way a | 
draught of cold air passes the gudgeon pin and helps 

to cool it. Another detail which adds to the convenient 


use of the engine at sea is the receptacle for methylated | pumps, and in the case of vessels working in hot climates, | vaporiser, an o 


350-B.H.P. KROMHOUT MARINE ENGINE 


per minute. They point out, too, that the engine requires 
no water injection under any circumstances whatsoever. 
Included in the equipment of the 4 M 6 type engine is 
an auxiliary set, the horse-power of which varies accord- 
ing to the requirements of the owners, that is to say, the 
work that the auxiliary engine is required to do. The 
auxiliary engine is supplied primarily to drive the air 
compressor for the compressed air required for starting 
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END VIEW OF KROMHOUT ENGINE 


and manceuvring the main engines, but owners sometimes 
require the auxiliary engine also to drive a dynamo and 
supplement the bilge and ballast pumps. With a 4M6 
type engine, an 8 horse-power engine would be sufficient 


‘for driving the air compressor only, but as in the type of 


vessel to which engines of this power are supplied elec- 
tric light is almost always fitted, the normal horse-power 
of the auxiliary engine is 12, so that it may drive the 
dynamo, as well as an auxiliary set of bilge and ballast 











structed on the same principle as the main engine, but 
is not, of course, provided with reversing gear. It uses 
the same oil, and, in common with other types of Krom- 
hout engines, when started, runs continuously without 
the starting blow lamps having to be relit under any con- 
ditions of load. 








THE COST OF PRIME MOVERS. 





In the discussion on the paper by Mr. Oswald Wans at 
the Institution of Mechanical Engineers, it was mentioned 
that the first cost of a Diesel motor is from £16 to £17 per 






Swain. Sc 


horse-power ; this price decreases to £9 as the size of the 
unit increases up to @ certain figure, above which the cost 
again rises to as much as for the smaller motors. 

In the United States many articles and papers now 
make a hobby of the subject of “ uniflow ” steam engines, 
comparing them with Diesel motors, rather to the detri- 
ment of the latter, among other points claiming that a 
single-acting ‘‘ uniflow ’’ engine has double the mechanical 
utilisation of a four-cycle Diesel engine, because the 
‘“* uniflow ’’ makes one useful stroke in every two—that is, 
30in. in 62in. It is, however, admitted that the first cost 
of the single-flow steam engine is much higher than for 
Corliss compound engines, the latter costing £3 10s. per 
kilowatt, as against £7 per kilowatt in the specific case of 
a “uniflow” engine recently installed at a station in the 
neighbourhood of New York—engine alone without any 
accessories. 

The cost per horse-power of compound, semi-fixed 
engines—overtype—is also considered, but as the boiler 
in this case serves as the foundation, saving weight and 
cost, it is not deemed a fair comparison with the others. 
As @ prime mover the railway locomotive appears to be 
the most remarkable. Thus, a modern four-cylinder 
engine, with its boiler, frames and wheels, weighing 93 tons, 
developing 2100 horse-power, of a total cost of £10,000 in 
round figures, involves a capital cost of £4 15s. per horse- 
power ; while a compound locomotive of the same weight 
and first cost, developing 2500 horse-power, costs £4 per 
horse-power. 








QUICK STARTING DEVICE FOR OIL ENGINES. 





To start an ordinary oil engine from cold it is usual to 
employ extraneous means, such as oil lamps, to heat up the 











Fig. 1—ENGINE sTARTING DEVICE 


tion which takes some time. In order 


spirit required for the preliminary heating of the lamps. | ventilating fans, &c. The auxiliary engine is generally con- | to avoid this delay the British Westinghouse Company has 
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devised a petrol attachment with electric ignition appa- 
ratus, whereby the engine can be started up immediately, 
without the usual pre-heating. The apparatus is simple, 
and consists of a mechanically operated petrol admission 
valve with a small tank and the necessary piping, together 
with high-tension magneto and sparking plug. Fig. 1 
shows the mechanism in outline, and Fig. 2 the complete 
attachment, as viewed from the rear end of a horizontal 
19 brake horse-power oil engine. The petrol valve is shown 
at A, and B is the needle valve adjusting screw. After 
starting, and when still running on petrol, the supply of 
spirit is automatically controlled from the engine governor 
through the rod C, which engages with the valve lever D. 
By means of a small excentric handle E the horizontal rod 
can be put into or out of position. As shown in the half- 
tons engraving, the rod is in action, so that each stroke of 
the lever causes a small charge of petrol to enter the com- 
bustion chamber. After running the engine on this fuel 
for some seven minutes, during which time the engine may, 
of course, be working on load, the excentric handle is 
turned to an upright position which raises one end of the 
rod and disengages it from the lever D, thereby cutting off 
the supply of petrol. Immediately afterwards the ordinary 
fuel pump is put into action, and paraffin is injected into 
the vaporiser through the spraying nozzle during the 
period of the cycle of the engine. The petrol supply cock 
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to 5.85d.,or a half-penny more than in 


it had “ig } 
period there have been 


1916-17. During the interveni 
fluctuations varying from as high as 6.5d. down to last 
year’s figure, the average for the last six years being almost 
exactly 6d. per 1000 gallons. The cost for pumping 
has fluctuated somewhat curiously. In the year 1905-6 
it was, as stated above, 6.26d. per 1000 gallons. It rose 
the next year to 6. 69d. and fell suddenly in the following 
year to 5.00d., and was reduced to 4.09 in 1908-9. 
In 1909-10 it was 4.08d., but since that time it has never 
been higher than 3.82d., which was in 1913-14, while it 
reached its lowest point—2.93d.—in 1915-16. The average 
for the last six years works out at nearly 3.42d. The 
highest maintenance cost was 2.79d. per 1000 gallons in 
1909-10, as compared with 1.325d. in 1916-17. Adminis- 
trative costs also show a’ considerable reduction. This 
reduction, however, took place very early. In 1905-6 
the charge under this head for 1000 gallons was 1. 86d. 
The very next year it was down to 0.75d. The lowest 
figure that has been reached was 0.55d. in 1913-14. Last 
year it was 0.59d., while the average of the eleven years 
1906—7 to 1916-17 inclusive works out at 0.708d. 

The reduction of expenditure is attributed by Mr. 
Ingham to several factors, amongst which he gives the 
following :—(1) Installation of mechanical stokers at the 
Village Pumping Station. (2) Installation of mechanical 














Fig. 2—QUICK STARTING DEVICE FOR OIL ENGINE 


is then closed, and the engine continues to operate as an oil 
engine. The sparking plug remains undisturbed, and 
serves to assist in igniting the charge of air and paraffin 
vapour, thus promoting more complete combustion. 
There may be some tendency to sooting on the part of the 
sparking plug when the engine has been running for some 
time on paraffin, and it is advisable to remove the plug for 
cleaning each time the engine is shut down. 

We ar > informed that the British Westinghouse Company 
has fitted these devices to numerous horizontal engines, 
and that the results have been entirely satisfactory. 








RAND WATER BOARD. 





An interesting report has recently been made by Mr. 
W. Ingham, M. Inst. C.E., M. Inst. Mech. E., Chief Engi- 
neer of the Rand Water Board, to the Works Committee 
of that body. The report is concerned with the cost of 
the water supplied by the Board since 1905. Two tables, 
which we do not reproduce, are appended to the report. 
They show the cost of water raised from the Board’s 
various pumping stations year by year since 1905, the 
first setting out the total annual cost in pounds and the 
second the cost in pence per 1000 gallons, and also the 
total annual expenditure. In the tables the total 
annual cost is divided into the following sub-heads :— 
(a) Cost of pumping ; (b) maintenance ; (c) administration 
(chief engineer’s only); (d) analysis and sterilisation ; 
(e) acceleration from Zwartkopjes ; (f) temporary supplies 
from Oliphants Vlei and Doornfontein; (g) temporary 
water supplies. 

The quantity of potable water supplied during each 
year is also shown, so that the effect of this factor can be 
gauged in comparison with the expenditure. Now, 
although the quantity of water supplied affects the price 
per 1000 gallons raised, it appears from the tables that 
considerable reductions have been made in the working 
costs. We take as an example a comparison between the 
financial years 1913-14 and 1916-17. The total cost in 
the former was £89,837, and in the latter £80,271, or a 
reduction of £9566, but the quantity of water supplied 
was 9.41 million gallons per day in the former as compared 
with 9.86 million gallons per day in the latter. The 
reduced annual expenditure in the latter year was there- 
fore obtained, in spite of the fact that an additional 165 
million gallons were supplied during that year. 

The tables also show that the total cost per 1000 gallons 
sold fell from 12.15d. in 1905-6 to 5.35d. in 1916-17, 
while the cost of pumping fell from 6.26d. to 3d. during 
the same period. It is noteworthy that the somewhat 
high total cost of 12.15d. per 1000 gallons in 1905-6 
was reduced very rapidly. In 1906—7 it had gone down 
to 10.8d. The next year it was 8.3d., while in 1911-12 





stokers at the Zwartkopjes ‘Central Station. (3) Altera- 
tions and additions to the Zwartkopjes condensers. 
(4) Electrification of the Zwartkopjes Pumping Station. 
(5) Closing down of the Paarlshoop Pumping Station for 
considerable periods each year. (6) Better intercommuni- 
cation in the reticulation system. (7) More efficient 


organisation at the pumping stations, coupled with better | through the roof. 








Welgedacht and Daggafontein and that from the Roode- 
poort reservoir and springs. (6) Increase of pressures in 
the Germiston area and the Centra] and Central East Rand. 
(c) Increased cost of stores. (d) Betterment policy with 
regard to staff and workmen. (e) Increased wages bill 
due to the war. 

Further to reduce the annual cost, Mr. Ingham suggests 
that the electrification of the Paarlshoop Pumping Station 
be carried out after the war, as by carrying out that work 
it will not be necessary to keep more than one white man 
and one boy at the station, whereas two white men and 
six boys are necessary under the present conditions. 
These men are required at the station, as it is never known 
from day to day when the plant will have to recommence 
working. 








THE PORT OF LE HAVRE. 





Tue French Administration of Public Works has just 
presented to Parliament a programme of improvements 
and extensions to the port of Le Havre. The most impor- 
tant of these consists in the establishment of a vast port 
connecting the Tancarville Canal to the maritime port, 
and of increasing the unloading quays provided with rail- 
way track. 

In addition to the deepening of the tidal basin and the 
means of access from the coast, and the construction of a 
further 1000 m. of quay, the new scheme comprises, 
according to La Nature :—({1) A wet dock, to be built to 
the east of the existing port, along the Tancarville Canal. 
This dock will have 3500 m. of quay space, and will be 
additional to the privately-owned quays to be built on 
the canal. 

(2) Deepening the existing basins by 2 m. 

(3) The North basin will, even with the above modifica- 
tions, only be accessible for ships of medium tonnage. It 
is therefore proposed to construct a further large number 
of basins—the South basin—communicating with the 
tidal basin by a channel and locks. In this basin will be 
constructed four wet docks 1000 m. long by 150m. to 
200 m. wide, and a mole 1100m. by 250m. The whole 
of the system, when complete, will provide 16 kiloms. of 


| quay space. 


(4) The North and South basins will be provided with 


| graving docks ; the North basin will comprise two slip- 


ways of 100 m., and two of 160 m.; and the South basin 
two of 200 m. and one of 350 m., sufficient to accommodate 


| the largest mail steamers. 


The new programme is estimated to cost 200 million 
francs. The Havre Chamber of Commerce has agreed to 
contribute half that amount, and it is expected that the 


| State will provide the remainder. 








A NEW ELECTRIC STEEL FURNACE. 


AN olectric steel furnace, embracing several new fea- 
tures, has recently come to the front in America. The 
chief claims of the makers, the Ludlum Electric Steel 


| Furnace Corporation, are that the furnace is simple in 
| construction, and that the central electrode projects into 
| the metal during the operation of the furnace, while the 


other two electrodes are just above the slag. As will be 
seen from the sectional illustrations given herewith, which 
are reproduced from the Iron Age, the furnace is of ellip- 
tical shape, the low roof giving an approach to the shape 
of the average crucible. The shell is built of structural 
steel, and is oblong, with an arc-shaped bottom. It 
is tilted lengthwise by means of electric motors. There 
are three electrodes arranged in a row and projecting 
There are only two doors, one at 


personal supervision. (8) Closing down of the Braam- | each end of the elliptical section, and one of them also 
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fontein Pumping Station. (9) Selective pumping from 
the various shafts and bore-holes, so as to pump the 
cheapest water. (10) Increased supply from the Zuur- 
bekom area and direct pumping from Zuurbekom to the 
West Rand. (11) Slightly reduced cost of coal. (12) 
Increase in the quantity of water supplied to consumers. 

Mr. Ingham also explains that the reduction in cost 
has been obtained notwithstanding the following adverse 
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ELECTRIC FURNACE 


acts as a pouring spout. As the two outer electrodes 
are not far from the doors, the heat from them tends to 


' counteract the cooling effect of opening the doors. The 


factors :—(a) High cost of auxiliary supplies from springs, | 


lining of the bottom is simple. Two layers of magne- 
site brick are laid in the bowl, cemented together with 
magnesite coment, made of crushed worn brick, the whole 
making a lining over 9in. thick. It is said that an average 
of 96 heats can be made with one lining when making steel . 
The roof lining is made of brick, and can be readily re- 
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placed. ‘The electrode consumption depends among other 
things upon the length protruding into the furnace and 
the amount of air. The furnace operates on the three- 
phase system, and is made in two sizes, namely, 5 tons and 
10 tons. The rating is given as being 100 kilo-volt- 
ampéres per ton of furnace capacity. 








THE ORDER OF THE BRITISH EMPIRE. 





THE list of the New Year’s honours conferred in the 
Order of the British Empire contains the names of a 
great number of engineers and of those engaged in kindred 
professions. So great is the number, in fact, that we 
find ourselves quite unable to mention all the recipients, 
and must confine ourselves to putting on record the 
names of those most familiar to our readers. Foremost 
comes that of the Master Cutler of Sheffield, Mr. W. H. 
Ellis, who has been created Knight Grand Cross of the 
Order. The following have been made Knight Com- 
manders :—Mr. A. J. Dorman, Chairman of Dorman, 
Long and Co., Limited ; Lieut.-Colonel H. Fowler, C.B.E., 
Chief Mechanical Engineer of the Midland Railway 
Company; Col. A. Gibb, R.E., of Messrs. Easton, Gibb 
and Son; Mr. A. Gracie, Managing Director of the Fair- 
field Company; Dr. G. B. Hunter, Chairman of Swan, 
Hunter and Wigham Richardson; Mr. J. McKechnie, 
Manager of Vickers Works at Barrow; Mr. F. G. P. 
Preston, Chairman of Messrs. Stone and Co., of Deptford ; 
Mr. P. K. Stothert, of Stothert and Pitt, of Bath ; and Mr. 
W. R. Thomson, of Rowans of Glasgow. 


Among the Commanders are the following :—-Mr. R. 
W. Allen, of Bedford; Mr. B. Bagshawe, of the Leeds 
Forge Company ; Mr. D. Bain, of the Midland Railway ; 
Mr. H. Brackenbury, of Armstrongs ; Mr. James Brown, 
of Scott’s Shipbuilding Company ; Major A. B. H. Clerke, 
R.A., a Director of Hadfields ; Major C. J. Bowen Cooke, 
Mechanica! Engineer, London and North-Western Railway ; 
Major E. C. Cox, Superintendent of the South-Eastern 
and Chatham Railway; Mr. A. Davidson, Managing 
Director of Hattersley and Davidson, of Sheffield; Mr. 
P. D. Ewing, General Manager of the Ailsa Shipbuild- 
ing Company of Troon; Major J. H. Follows, Acting 
General Superintendent of the Midland Railway ; Lieut.- 
Col. Frank Garrett, of Leiston; Mr. David Gilmour, of 
the Gretna Factory; Major W. W. Grierson, Chief 
Engineer of the Great Western Railway; Mr. L. T. 
Horne, Superintendent of the London and North-Western 
Railway ; Mr. D. Jackson, of Denny Brothers, Dumbarton ; 
Mr. W. G. Kent, of Luton; Mr. R. Kellin, Superintendent 
of the Caledonian Railway; Mr. W. J. Luke, of John 
Browns, Clydebank; Mr. W. R. Lysaght; Mr. W. T. 
MacLellan; Mr. E. J. Maginness, of Chatham Dockyard ; 
Mr. T. R. Marsden, Managing Director of Platt Brothers, 
of Oldham; Mr. A. S. Mather; Mr. R. E. L. Maunsell, 
Meckanical Engineer, South-Eastern and Chatham Railway; 
Lieut.-Col. C. L. Morgan, late Chief Engineer, London, 
Brighton and South Coast Railway ; Mr. J. H. Mottram, 
Divisional Inspector of Mines; Mr. C, R. Pinder, Resi- 
dent Engineer, H.M. Factory, Oldbury ; Mr. J. Railton, 
of Messrs. Topham, Jones and Railton; Mr. J. R. Richmond, 
G. and J. Weir, of Cathcart ; Mr. G. H. Roberts, Super- 
intendent’ of the Mechanical Engineering Department, 
Woolwich Arsenal ; Major F. F. Scott, Superintendent of 
the London, Brighton, and South Coast Railway ; 
Mr. A. Senior, of Sheffield; Mr. J. D. Siddeley; Mr. L. 
E. Smith, of Smith’s Dock Company; Mr. T. O. M. 
Sopwith; Mr. E. E. W. Squires, of the Metropolitan 
Carriage and Waggon Company; Mr. W. C. Still, of 
Manchester ; Mr. F. Tatlow, Deputy General Manager of 
the Midland Railway ; Lieut.-Col. P. C. Tempest, Chief Engi- 
neer, South-Eastern and Chatham Railway ; Mr. W. H. Tre- 
goning: Major H. A. Watson, General Superintendent, 
North-Eastern Railway; Mr. Harry James Webb, of 
the Royal Corps of Naval Constructors; Mr. W. H. 
Williams, Director of Inland Transport ; and Mr. Harold 
-E. Yarrow, of Scotstoun. 

Many other well-known names appear in the list of 
Officers of the Order. 








A STEAM EFFICIENCY METER. 


A recording meter has been produced by the Martin- 
dale Company, of Bay City, U.S.A., which will draw a 
record of the ratio of two quantities. For instance, pounds 
of water evaporatea per pound of coal, pounds of steam 
per kilowatt hour, or pounds of yarn per horse-power. 
For this there must be record of both input and output. 
In a chart, tracing the efficiency curve of water evaporated 
per pound of coal, the input curve is a measure of the 
coal burned and the output curve is a measure of the 
water evaporated. The chart is of the circular 
type, with three tracing pens for the three curves. Beneath 
it are four input dials and four graduated output dials. 
One of these may be connected to a mechanical stoker, 
and another to the indicator of a V-notch water meter. 
The pointer on the coal dial is set at the position indicating 
the number of pounds of coal delivered at each stroke of 
the stoker plunger. The pointer on the water dial is set 
at the position indicating the’ pounds of water calculated 
as a unit from the water meter by an integrator or 
meter-reading device. At each stroke of the coal 
plunger an electric contact is made, energising an 
escapement mechanism which adds the quantity of 
coal delivered to the record of coal consumed. Simi- 
larly, electrical impulses add to the water record the 
amount of water passed through the meter. By means 
of mechanism comprising cams and dividing arms the 
third pen is made to record the ratio of these two quan- 
tities, so that it draws a continuous curve representing 
the water evaporated per pound of coal. As the meter is 
electrically operated the measuring apparatus may be 
separated entirely from the recording apparatus. This 
is one of the latest devices for checking plant efficiency 
and economy, and thereby checking working expenses. 








At Bettws-y-coed recently, an eel in the pipe line 
recently stopped the local hydro-electric plant, the elec- 
tricity supply being shut down for some time. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
January Iron Trade Quarterly Meeting. 


THOUGH no direct information was forthcoming, 
members of the iron trade, present at to-day’s (Thursday’s) 
first quarterly meeting of the year, in Birmingham, stated 
definitely that terms had been reached at last with the 
Government concerning the new pig iron maximum. 
Patience was observed as regards the details. Several 
conditions are said to be attached to the settlement, 
making it difficult to gauge the net effect. It is hinted 
that the principle of a percentage allowance on cost of 
production, in other words, a subsidy, has been adopted, 
but whether this is conjecture or based on knowledge 
does not definitely appear. It seems likely, however, 
that the report is correct which gives the Northampton 
makers a subsidy of 18s. per ton. Arrangements with 
the Staffs smelters seem hardly to be yet completed. The 
position is so vague, that manufactured iron masters 
adopt an attitude of extreme caution. They were not 
prepared to-day to accept mcre than a comparatively 
small proportion of the business waiting to be placed, 
having sold a considerable part of their output over the 
first quarter of the new year. An advance in Staffs 
marked bar prices is said to be imminent, and, if report 
proves correct, it will be immediately followed by ad- 
vances in second and third-class bars, and most probably 
in hoops and strips also. Meanwhile marked bars remain, 
for the moment only, at £15 10s., less 2} per cent., 
and merchant bars are restricted to £13 15s. net, un- 
standardised qualities commanding relatively higher 
prices. Nut and bolt bars realise 14 10s. net, delivered 
in the district, and ls. 3d. extra is charged for some im- 
ported makes. Gas strip sells at £15 10s. and upwards. 
In practically all the finished branches the new quarter 
has opened very briskly with orders which will absorb 
the greater part of the output over the period. Rolling 
mills, which the owners have been unable to operate for 
lack of semi-crude steel, are being taken over by the 
Ministry and applied to the special needs of the time. 
The mills and forges are now in full operation again after 
the holidays, and though there are outstanding questions 
as to the effect of the bigger fuel bill on the finished 
branches of the trade, manufacturers are for the most 
part more intent upon getting out deliveries in fulfilment 
of the heavy engagements into which they have entered 
than upon questions of price. 


Pig Iron. 


Furnace owners were very reticent, at the 
quarterly meeting in Birmingham to-day (Thursday), 
as to the nature of the Government maximum prices 
settlement. They stated that it would involve no addition 
to their prices, clearly enough showing that a subsidy has 
been given. Some of them added a new clause to their 
contract note, stipulating that in the event of the counter- 
vailing amount granted by the Ministry being reduced 
or discontinued, the contract should stand annulled. In 
other cases smelters were selling at the old prices, subject 
only to the new variation just decreed by the Ministry, 
which, however, it is understood, is to be retrospective to 
September 17th last. Pig iron supplies were not plentiful. 
Some orders could be placed for most of the Staffs and 
Midland makes, though not to anything like the extent 
consumers wanted. The output during the Christmas 
season has been irregular, and has made little impression 
upon the stringent conditions previously prevailing. 


The Steel Trade and American Shipments. 


Steel is in very short supply, and is available 
only for essential work. Merchants are reduced to a very 
meagre percentage of their normal dealings. Steel strip 
is not easy to get, the mills being so badly off for raw 
material. The civil trade has been shut down altogether. 
There is no change in strip prices, £18 being the ruling 
figure. The rationing of steel is being carried out on lines 
which involve a heavy curtailment of the scope of sub- 
sidiary trades, according to the degree of national impor- 
tance appertaining to their manufacture. Some branches 
are entirely without supplies. The shortage in raw steel 
supplies becomes more and more acute, and the difficulties 
of users in this connection are enormous. Now that it is 
understood that raw steel supplies from America have 
been completely cut off by order of the Government at 
Washington, consumers in some branches are well-nigh at 
their wit’s end what to do. This feature is especially 
prominent in the wire rod trade, which is a very important 
branch to certain of the Birmingham trades in particular. 
Instead of obtaining as hitherto some supplies from 
America, it is clear that we are now to be thrown entirely 
upon our own resources, and the situation which results 
is something like a famine. Many rollers of finished 
material are having to suspend completion of contracts, 
being quite unable to obtain the’ necessary raw material. 
Prices of wire rods, already extraordinary, are rising still 
further. Ordinary grades cannot now be bought under 
£26 delivered Birmingham, and special qualities go up to 
£35 and even £40 per ton. Certain importers of wire rods 
say that the Government has declined to facilitate shipping 
from America for this purpose, the reason assigned being 
that this country can now furnish all the steel that it 
requires. 


New Scrap Prices. 


Local sellers of scrap are closely interested in the 
new Order of the Ministry of Munitions reducing the prices 
of steel and wrought iron scrap, and its promulgation has 
occasioned a good deal of heart-burning. The maximum 
for steel planings, turnings, and borings is, for the future, 
to be reduced from £3 10s. to £3 5s. per ton, miscellaneous 
steel scrap is reduced from £5 5s. to £4 15s. per ton, and 
wrought iron scrap the same. Strenuous efforts are being 
made to augment the supply of scrap. It is complained 
that there is much confusion of prices, despite the control. 
Owing to the shortage of pig iron the fullest use is being 
made of scrap in the manufacture both of forge material 





and castings, but this is becoming increasingly difficult to 
obtain, and very good prices can be realised by the 
few fortunate sellers who have material to offer. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue opening of the iron and steel market in the 
New Year is generally a time when the prospects of trade 
are more fully discussed, and plans for the future are made ; 
but there is now very little opportunity for anything of 
this kind, for the trade is tightly bound up in regulations 
and restrictions of all kinds, and there is no scope for 
individual enterprise or speculation. The life of trade 
as it has hitherto been understood is dead, and there is 
practically nothing left for the merchant to do beyond the 
mechanical handing over to the consumer such small 
quantities of material as he is permitted to deal with. 


Pig Iron. 


There is no news here yet about the measures 
to be taken with regard to the local pig iron prices. Infor- 
mation was received some time ago that 18s. per ton 
subsidy was accorded to certain of the Midland makers, 
and it has not been contradicted ; but it is too absurd to 
suppose that such an enormous gift could be made to one 
section of the iron makers, and that others could be left 
out. It is known, however, that 5s. extra was put upon 
the Lincolnshire irons so far as the price was concerned ; 
but whether the rest of the advance on those irons was in 
the form of a subsidy no one knows here. Meanwhile, 
Derbyshire and Staffordshire pig irons have not been 
mentioned, and the costs may be dealt with either by way 
of a rise in price or by a subsidy, or by both methods in 
conjunction. Sales of these irons go on at the old prices, 
of course subject to revision, but the supply is gradually 
getting shorter, and sellers do not care to offer much. Of 
course, delivery is subject to certificate, and the A certificate 
enjoys a priority ; and if the output is not soon increased 
in relation to the demand, one fears that only the holders 
of A certificates will be able to get any. As to the private 
trade in small castings for grates and domestic machinery, 
nothing is known about any provision having been made 
for it. Staffordshire iron is scarcer than Derbyshire in this 
market, but sellers of the latter are very reserved. Now 
and then a few truckloads of Lincolnshire foundry iron are 
made, but according to the recent regulations sellers of 
that iron ean charge 5s. per ton more than for Derbyshire. 
Small lots of Scotch pig iron are being offered at the 
maximum prices. 


Finished Material. Pe 


I do not come across any private offers of finished 
iron and steel, and probably the whole production must 
now be considered as required for Government purposes, 
including any that may be made from discard steel. 


Serap. 


Very little actual business is now being done in 
scrap, and dealers are in a state of uncertainty as to what 
is going to happen. The particulars published under date 
of January 3rd, do not seem to make any alteration worth 
speaking of, but they do not mention cast scrap, about 
which the greater part is that uncertainty exists. Dealers 
here are puzzled b¥ the official inquiries now being made, 
not only as regards stocks, but in respect of the capacity 
for dealing with certain quantities. The nominal prices 
for cast scrap remain as they were, viz., from 110s. to 
120s. per ton delivered, but sellers do not offer, and there 
is no immediate disposition te buy. There is, however, a 
very strong demand for heavy wrought scrap at the full 
maximum prices, and very much more might be sold if it were 
available. The production is lessened partly by the cessa- 
tion of railway renewal, partly by the fact that machinery is 
not being scrapped at the usual rate, and partly by lack of 
labour to break up and prepare what does come in. A 
good deal of wrought scrap gets mixed with steel, and it 
does not pay to sort it out, although it is thus rendered 
useless for iron manufacture. Heavy steel scrap is steady 
at 105s. per ton on trucks, and the price of steel turnings 
is given as 70s., although it may be doubted whether the 
price can be obtained. 


Metals. 


Strong copper sheets remain at £147 per ton. 
Lead is not offered. Tin has been very irregular, and the 
stoppage of shipments to America caused a big slump, but 
the price is now recovering, and is quoted here at £293 10s. 
delivered for English ingots. 


British Machine Tools. 


A paper on the above subject was read on Mon- 
day last, before the Manchester Section of the Junior 
Institution of Engineers, by Mr. C. W. B. Crossley. The 
paper was illustrated by lantern slides, and the author 
described and compared the principal features and func- 
tions of a number of machine tools. He commenced with 
the lathe, which, he said, was first illustrated in the six- 
teenth century. He then went on to describe several 
types of lathes, including 8in. cone-driven and gear-driven 
machines and chucking lathes. Referring to the chucking 
lathe, Mr. Crossley said it was a formidable competitor 
with the boring mill, both being suitable for the same sort 
of work. He said there was little to choose between the 
two as regards time-saving, but for surfacing work the 
lathe, with a variable speed drive, would beat the mill by 
two to one. The chucking type of lathe dated back to 
about 1890, but the variable speed, narrow guide, and 
guard over the bed came later. With regard to the narrow 
guide, it was claimed that it economised power to move 
the saddle threw less stress on the change wheels when 
screw cutting, while the thrust of the cut was taken on a 
square edge. These advantages had beon generally recog- 


nised by makers of lathes, boring mills, side planers and 
milling machines. 


From the simple lathe the author 
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went on to consider and describe the chief points of boring 
mills, combination and capstan lathes, full automatics, 
reeling machines, planing, drilling and broaching machines. 
Samples of broaching work were exhibited, and it was 
explained that there are two general methods of broach- 
ing, one consisting of pushing short broaches through the 
work by means of a hydraulic press, and the other of pull- 
ing @ much larger broach through the work by means of a 
special machine. With reference to the former, it was 
stated that the push broach must necessarily be short, 
or it would deflect. Large broaches which are pulled often 
finish the work in one passage, but it depended on the 
length of hole and amount of material to be removed. 
Medium-sized broaches usually had an increase of .001 
to .003 per tooth for steel, and about double that for cast 
iron and brass. The pitch of the teeth should be as large 
as possible, and the top of the teeth have a clearance of 
about 2 deg., and at the face a rake of 4 deg. Mr. Crossley 
said that broaches might be made from high-speed steel, 
carbon steel, and mild steel. Some makers claimed to 
get the best results from mild steel, case-hardened by 
carbonising at 850deg. Cent. for four to five hours, 
then reheating to 875 deg. Cent., quenching in oil, 
reheating to 770 deg. Cent., and quenching in water. The 
author concluded by saying that British tool makers had 
had a ‘‘ good shaking up,”’ and learned valuable lessons 
from the war, and we could look to them to do their share 
in the future to meet all requirements. Mr. Roland 
Woollaston, the chairman of the Manchester section, 
presided. 


New Year Honours. 


It is gratifying to observe that the good work 
done by Lancashire engineers during the war has not 
been overlooked in the distribution of New Year's honours. 
Amongst these I notice the name of Mr. Thomas R. Mars- 
den, managing director of Platt Bros. and Co., Limited, 
Oldham. Mr. Marsden has received the honour of Com- 
mander of the Order of the British Empire. Messrs. 
John Bowden (M. of M.), H. S. Coppock (Armstrong, Whit- 
worth and Co., Limited); J. H. Gibson (Cammell, Laird 
and Co., Limited) ; Arthur “Matthews (Armstrong, Whit- 
worth and Co., Limited); Frank William Reed (Craven 
Bros.) ; Frederick H. Royce and John Taylor (Mather 
and Platt, Limited), have been made officers of the Order ; 
and Mr. H. H. Asbridge (Churchill Machine Tool Co.); 
Henry Pilling (Galloways Limited); Harold Smith 
(Mather and Platt, Limited), and James Tweedale (Thos. 
a and Sons) have been made members of the 
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Barrow-In-FurNeEss, Thursday. 
Hematites. 


Throughout this district there is a very busy 
state of affairs. In all there are 29 furnaces in blast, 
and the whole of the iron produced is going into imme- 
diate consuimption. Steel makers at Barrow and at 
Workington are making very heavy demands on smelters, 
and a big tonnage is required all the time to keep the steel 
plant at work. On outside account there is a continued 
strong request for metal, special brands being keenly 
sought after. It has not yet been possible to put any 
further furnaces into operation; indeed, on the total, 
there is one less making iron at present in Cumberland. 
This, however, is only for the time being. Prices are 
still maintained at the old maximum rates, with parcels 
of mixed numbers of Bessemeriron. Special brands are at 
140s. per ton f.o.t. Warrant stores stand at only 430 tons. 


Iron Ore. 


There is @ very pressing demand for hematite 
iron ore, not only by smelters in the immediate vicinity 
of the mines, but on general home account. Local smelters 
could easily take up the whole of the output. 


Steel. 


There is an active condition of things in the steel 
trade, both at Barrow and at Workington. Makers are 
experiencing a very heavy demand for various descrip- 
tions of steel. Semi-manufactured sorts are wanted by 
local users, and also by others, and the mills are making 
a good output. For shipbuilding material, both plates 
and castings, there is a brisk demand, and the plate mill 
at Barrow, as well as the foundries, are hard at work. 
Prices are steady, with heavy rails at £10 7s. 6d. to £11 
per ton; light rails, £14 to £14 10s.; heavy tram rails, 
£14 ; billets, £10 7s. 6d.; ship plates, £11 10s.; boiler plates, 
£12 10s. per ton. Shipbuilders and engineers are as busy 
as they can be on a large variety of work. 


Fuel. 


For coal there is a brisk demand, and the price 
is steady at 27s. 6d. to 30s. per ton, delivered, and house 
coal is in keen request at 30s. to 39s. 2d. per ton, delivered. 
For coke the demand is strong, and East Coast qualities 
are at 38s. 6d. to 42s. per ton, delivered, with Lancashire 
sorts at 37s. 6d. per ton, delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Busrnzess on the Cleveland pig iron market this 
week has been very active. At the close of December 
the allocations for the month had fallen heavily into 
arrears, owing to a variety of causes, of which the chief was 
the difficulties of transport, and as the Control Committee 
declined to complicate matters by carrying forward these 
arrears from month to month, heavier allocations were 
needed by home consumers to meet their requirements 
during the current month. The result is that the January 
allocations exceed in volume those of any preceding month, 
and are in fact so great that makers find it difficult to meet 
them. The makers and merchants are doing their best to 
overcome the many obstacles which confront them, but it is 
becoming increasingly manifest that the*-question of 
trucks and railway transit must be seriously tackled if 





supplies of iron are to be maintained. In the export 
trade shipments to France are proceeding steadily, and 
there is a little more cargo space available for exports to 
Italy. The October licences are now out, and are being 
met from the January make. Prices generally are un- 
changed, the home maximum price being 99s. for No. 1 
and 95s. for No. 3 Cleveland, No. 4 foundry and No. 4 
forge. The export prices to France and Italy are 119s. 
for No. 1 and 114s. for No. 3, No. 4 foundry, and No. 4 


forge. 
Hematite Pig Iron. 


There is no material change in the position of 
the hematite pig iron trade. With the demand unabated, 
and the volume of production unchanged, the stringency 
continues, and the whole output is most strictly con- 
trolled. Home consumers’ minimum requirements are 
being adequately met, but the margin is narrow, and the 
export trade suffers accordingly. The amount sent 
abroad is carefully allocated by the Ministry of Munitions, 
but owing to the heavy accumulation of arrears there is 
considerable delay in granting licences against the monthly 
allocation. As regards prices in the home trade the 
maximum remains at 122s. 6d., notwithstanding the 
recent representations of the makers, who regard the 
figure as far too low in view of the enhanced cost of pro- 
duction. For export to the Allies the ruling figure is 
147s. 6d., but sellers are protecting themselves by a clause 
in their contracts that any retrospective increases in price 
are recoverable. 


Manufactured Iron and Steel. 


The year has opened with the same heavy 
pressure for finished iron and steel as was the dominant 
characteristic of the trade last year, Plant is being run 
at its maximum capacity, and as the requirements of the 
nation with regard to munitions, or for shipbuilding pur- 
poses, must have priority, there is little opportunity for 
business in other directions, although a certain amount of 
finished iron and steel is still being shipped to the Allies 
and British Dominions. The deliveries of finished iron 
during 1917.by the firms in the membership of the Board 
of Conciliation and Arbitration for the Manufactured 
Iron and Steel Trade of the "North of England amounted 
to about 50,000 tons, as compared with 48,000 tons in the 
previous year, while the average net selling price amounted 
to £13 11s. 3d., as against a net average of £12 ls. 11d. for 
1916. The following are the principal quotations for home 
trading :—Steel ship plates, jin. and upwards, £11 10s.; 
Yein., £11 15s.; fin., £12; punder jin. and down to ‘sin, 
£14 10s.; under ysin. down to }in., £16; under jin. down 
to 4in., £17; under Sin. down to rsin., £17 10s.; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d.; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 ; sheets.produced by 
steel re-rollers, above yin. thick, £16; rin. and under 
to 16 gauge inclusive, £16 5s.; under 16 gauge to 
20 gauge, £16 15s.; under 20 gauge to 24 gauge, 
£17; under 24 gauge to 26 gauge, £16; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for export :—Common iron bars, £15 5s.; best bars, 
£15 10s.; double best bars, £15 17s. 6d.; treble best bars, 
£16 5s.; packing iron, £13 10s. to £14 10s.; packing iron, 
tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel ship 
plates, £13 10s. to £18; steel joists, £13; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel hoops, £19 
to £19 10s.; steel strip, £17 10s. to £18 10s.; heavy steel 
rails, £12 5s. to £13 5s. 


The Coal Trade. 


The Northern coal market has settled down 
after the disturbing influences of holiday making, although 
business is not by any stretch of imag-nation active. The 
trade, indeed, must expect to continue much as it did 
during the past year. Production may be further reduced 
by the combing out of miners, and foreign shipments are 
certain to be kept strictly in check by Government licences. 
The home trade, however, promises to be brisk, and may 
even develop further activity. This week, it is reported, 
licences for neutral destinations have been issued more 
freely than for some months past. Neutral buyers are 
agreeing readily enough in the circumstances to the con- 
dition under which they have to take a certain proportion 
of smalls with each cargo of screened steam coals. 
Exporters, however, suggest that there is a tendency to 
push this condition too far. On the whole the colliery 
positions are much improved. Steam and gas coals are 
well stemmed for tonnage, and a majority of the pits are 
assured of full work for some weeks ahead. All qualities 
are freely inquired after, but coalowners will only sell 
when good prospects of shipment exist, and late prices are 
steadily quoted. The household coal trade meets a 
heavier inland demand, and although the output is in- 
creasing the official maximum is quoted firm. The export 
trade, however, is limited, and prices are nominal and 
unaltered. Coking and smithy coals are in increased 
home demand at firm prices. For export there is a good 
inquiry, neutrals pressing for supplies. Peas and nuts 
continue very brisk for home requirements, and best 
qualities are particularly strong. The pressure for coke 
on home account shows no signs of relaxation, and pro- 
ducers are fully busy and ready to clear the entire produc- 
tion at firm prices. The export trade is limited owing to 
lack of supplies, but inquiries are numerous, and all 
qualities are strongly quoted. The principal quotations 
are as follows :—Northumberlands: Best Blyth steams, 
29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s.; 
Tyne primes, 29s. 6d. to 32s.; North Northumberland prime 
steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for the 
home trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. 
to 33s. 6d. Durhams : Steam (locomotive), 31s. to 32s. 6d.; 
special Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s.; ordinary bunkers, 26s. 6d.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 33s. 6d.; peas and nuts, 3ls. to 33s. 6d.; coking 
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coals, 26s. 6d. to 27s.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use, 42s, 6d. for export ; gas coke, 32s. 6d. to 35s. 


Record Wages at Consett. 


The accountant’s certificate gives the average 
net selling price of steel plates at Consett, for the three 
months ending November 30th last, at a figure which, 
under sliding scale arrangements, raises the wages of 
steel millmen by 24 per cent. for the current quarter, 
bringing wages up to 65 per cent. above the standard. 
This figure constitutes a record in the history of steel 
making at Consett. The highest rate before the war was 
experienced during the brisk period at the close of 1900, 
when the wages amounted to 27} per cent. above the 
standard. When the war broke out the prevailing rate 
was 15 per cent. above the basis, so that wages have gone 
up since by exactly 50 per cent. 








SHEFFIELD. 
(From our own Correspondent.) 


A Year’s Lost Time. 


So far as the Munitions Tribunal figures carry the 
matter, the behaviour of the troublesome minority in the 
Sheffield works last year showed an improvement, which 
was commented upon by Sir William Clegg at the first 
meeting of the Court in the new year. By comparison 
with those for 1916, said Sir William, the figures were very 
satisfactory. The number of cases in which workpeople 
in controlled establishments were fined for breaches of 
rules was 2041 against 3140 in the previous twelve months, 
and for losing time 1453 against 2284. Only 16 men were 
fined for being the worse for liquor or for taking intoxicants 
into the works, against 81 in 1916, a fact which prompted 
the chairman to compliment the men upon their sobriety . 
There was, too, a marked reduction in the number of cases 
in which men had refused to work overtime, the figures 
being seven compared with 30. The aggregate number of 
hours lost in respect of which complaints were received was 
193,016. ‘‘ That,” observed Sir William, “appears to be 
a very large aggregate, but when one remembers that practi- 
cally a third of the population of the city is now engaged in 
munition making, it assumes a very different aspect, and 
it is, indeed, a very gratifying contrast with the aggregate 
of the previous year, viz., 339,739 hours.” There are now 
in Sheffield 287 controlled establishments, an increase of 
20 on the year. The reduction in the number of lost hours 
may be due to several causes, but the two principal ones 
are, I fancy, the growing tendency of managements to dea] 
with their own men in their own way, and the fact that the 
organisation of munitions manufacture has been so per- 
fected by the Ministry of Munitions that the strain upon 
the workers, very severely felt twelve months ago, has 
been lessened appreciably. The tests carried out some 
short time siuce showed clearly that shorter hours mean, 
almost invariably, increased output per worker per 
hour, and just in the same way the present policy of saving 
the worker as much as possible is leading to compensation 
in the keeping of better hours. 


Another Trouble Over. 


But it will be readily understood there are some men 
whose conscience and sense of rightness cannot be reached 
by any means. They are just out for themselves. Never, 
for instance, would they dream of investing surplus earn- 
ings in loans to the Government towards bringing the war 
to a successful conclusion. They work on for a period, and 
then, at fairly regular intervals, absent themselves from 
work, at no matter what inconvenience to the cause of the 
Allies, so long as they are afforded an opportunity of 
dissipation. It is as a rule the man of this same class who 
is fined for time losing ; but happily he belongs to a very 
small minority, most of the workers being steady and in 
dead earnest. That being the case one is the more sur- 
prised that any of the latter lend an ear to the suggestions 
of men who seem ever on the look-out for an excuse for 
striking work. Seeing the large number of Sheffield men 
now in the fighting line, a wilful stoppage of work, and 
therefore of supplies to the troops, seems incredible, yet 
some men of late have not viewed it in that light, and they 
managed to carry with them those who, in their hearts, 
must have realised what a despicable game was being 
played. However, the trouble is past, and although the 
instigators of it may flatter themselves that the end has 
justified the means, no right thinking person would share 
that view, for the grievance has never yet existed that 
would justify a selfish cessation of work when the nation 
and our Allies are at death-grips with such a determined 
and brutal enemy. It scarcely bears thinking about. 
There is good reason for believing, however, that a large 
proportion of the men involved in the dispute were over- 
borne by the others and persuaded that opposition to the 
plan would be evidence of bad trades unionism, whereas 
the contrary was the fact, and had they but stood their 
ground the trouble would have been averted, and their 
grievances redressed in due time. In any case the dis- 
location of output was short-lived, and even the prime 
movers are glad to be at work again, for they had no 
sympathy from their recognised labour leaders. One of 
the bright features of the past three years is the splendid 
manner in which works’ officials and members of works’ 
staffs generally have risen to all occasions. Their services 
have been and still are splendid. There have been heavy 
burdens of responsibility, and untold hours of extra work, 
but they have all been borne without a murmur, and in a 
spirit of loyalty to their firms and of true patriotism. 


U.S. and Sheffield Steel. 


A few days ago Mr. John Savage, the United 
States Consul in Sheffield, sent me a copy of his annual 
returns, showing the quantities and values of declared 
exports from this city to America. They are of 
particular interest as marking a great reduction in our 
steel exports to the States. For instance, steel bars, 
without alloys, fell from 964,305 Ib/ (78,299 dols.) in 1916 
to 19,092 Ib. (2290 dols.) ; steel ingots made by-.crucible, 
electric or cementation, with or without alloys, from 
6,265,572 Ib. (858,981 dols.) to 4,462,838 lb. (667,278 dols.); 
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68,124 Ib. (6040 dols.) to 34,327. Ib. (4507 dols); saw 
plates from 365,104 Ib. (45,462 dols.) to 69,628 lb. (11,492 
dols.) ; scrap iron and steel, from 194,975 dols. to 21,750 
dols.); wire rods, from 329,639'lb. (57,266 dols.) to 
45,954 ib. (16,840 dols.); pen, pocket and other knives of 
the kind, from 28,084 doz. (70,155 dols.) to 13,412 doz. 
(52,253 dols.) ; and agricultural implements from 9897 dols. 
to 6751 dols. On the other hand, sheets and plates, 
Bessemer or Siemens, without alloys, rose from 
1,795,971 Ib. (155,975 dols.) to 2,540,979 Ib. (282,939 dols.) ; 
sheets and plates (except saw plates), cold rolled, smoothed 
only, from 8418 lb. (692 dols.) to 18,138 lb. (7807 dols.) ; 
and ‘steel by any process with alloys, from 38,187 Ib. 
(4610 dols.) to 56,621 Ib. (11,849 dols.). As showing the 
advance in values, the export of sheets and ~plates— 
crucible, electric or cementation—with or without alloys, 
fell from 2,907,272 lb. to 2,687,123 lb., but the value rose 
from 347,497 dols. to 472,639 dols., and the export of strips 
of iron or steel fell from 93,473 lb. to 59,952 Ib., but the 
fallin value was very small, viz., from 9683 dols. to 9428 dols. 
In 1916 Sheffield exported to the States 156 tons of rolled 
or hammered bar iron of the value of 11,892 dols., but for 
the past year nothing under that head was exported 
thence. ‘There is little doubt that if the figures of the 
closing months of the year were available for publication 
they would show a very much more decided fall in the 
export of steel to the States, particularly of high speed 
steel, of which America is now taking nothing from 
Sheffield. 


Metallurgists and Metallurgical Chemists. 


If doubt existed about the wisdom of the National 
Association of Industrial Chemists, which came into being 
some time ago upon ordinary trade union lines, there 
is no such difficulty regarding the Sheffield Association of 
Metallurgists and Metallurgical Chemists, the launching 
of which has just been accomplished in a successful manner. 
As to the reasons that have led to its formation I could not 
do better than quote from a circular issued with the 
Articles of Association: ‘‘ The importance of applied 
science in the national organisation,’’ states this document, 
‘has long been recognised by all thinking men in the 
industrial world, and needs little. mention here, since few 
are unaware of the triumphs achieved by the alliance 
between science and industry. The primary object of our 
association is to make this alliance still more effective, and 
by facilitating personal contact between the applied 
scientists of the district, metallurgists, chemists, physicists, 
engineers, &c., to lead to a broadened outlook and a 
freshening of ideas which should be of the greatest possible 
value to all concerned. The senior members of the 
profession, incidentally, will be able to assist the younger 
members in developing their thoughts and studies in the 
direction in which they can be of the most service to the 
industry. The formation of a club as headquarters will 
provide for a long-felt want in this district. As members 
of the works’ staffs will be welcomed, a particularly happy 
result should be obtained from such intimate contact 
between the scientific worker and the man in charge of 
operations in the works. The contact thus obtained 
should have two results: in the first place the scientific 
man will, in a pleasant and effective manner, discover, if 
indeed he has not already done so, that he has much to 
learn from the observant works man, whilst, in the second 
place, the works man will have the opportunity of appre- 
ciating purely scientific work, and be led to consider more 
closely its daily application in works practice. Mutual 
appreciation and a broad outlook between the two sections 
will materially help to make effective that increased 
application of science to industry which must be the order 
of the day. Those who have forrhed this association and 
club seek no other recompense than the satisfaction, in 
time to come, of having assisted in the development of the 
application of science to the industries with which they 
are associated.” 


The Constitution and Fi: st Officers. 


And then just a word as to “‘ those who have 
formed this association.’ The first president is Dr. W. 
H. Hatfield, chief of the Brown-Firth Research Labora- 
tories ; the vice-presidents include a D.Met, an M.Sc., B.A., 
and two Assoc. Mets. of the Sheffield University, repre- 
senting Vickers Limited, Samuel Cox and Co., Limited, 
the Admiralty’s local laboratories, and Kayser, Ellison 
and Co., Limited ; the Council includes five Fellows of the 
Institute of Chemistry, one of whom is the city analyst, 
and three are chief chemists, the fifth being a D.Sc. and 
M. Met., the firms represented being John Brown and Co., 
Limited, Steel, Peech and Tozer, Limited, Cammell Laird 
and Co., Limited, Hadfields, Limited, and Thos. Firth and 
Sons, Limited. The hon. treasurer is a B. Met. and chief 
chemist at Sir Joseph Jonas’s works, and the hon. secretary 
is an Assoc. Met. of Sheffield University. Four of the 
officials are metallurgists. These facts, I think, will show 
the substantial and scientific character of the new asso- 
ciation, which has been launched just in time to counteract 
an influence that was calculated to give a wrong impression, 
alike to young chemists in the student stage, and to men 
who, for various reasons, may never be more in the pro- 
fession than hewers of wood and drawers of water. In its 
constitution the objects of the association are set forth as : 
(1) To provide an association, with local headquarters and 
library, in which chemists and metallurgists, and others 
interested in the scientific side of the industries of the 
district, may meet together ; (2) to deal with local interests 
in any national or other movement, having for its object 
the raising of the professional status of scientific workers. 
For full membership men must have attained the age of 
24 years, and (a) have suitable academic qualifications— 
degree or associateship of any University or University 
College, the Institute of Chemistry, or any adequate 
equivalent subsequently agreed upon—together with 
three years’ experience in a recognised laboratory or some 
approved metallurgical department; (6) have not the 
above academic qualifications, but are of good professional 
standing, and, in the opinion of the Council, have had over 
eight’ years’ responsible work, and have a_ sufficient 
theoretical knowledge. In addition there are associat 
members, associates and honorary members, the Council 
having the power to elect as the last named men of high 
standing in the metallurgical and allied industries, and 
Steps are to be taken for providing for the admission of 





annual subscription is two guineas for full members and 
associates, and one guinea for associate members. Apart 
from its local activitiés—a strong feature of which will be 
a well-founded club—the association intends to co-operate 
with other similar organisations to form a National Applied 
Science Association, It is sincerely hoped that every 
assistance will be forthcoming to make the project a 
success, and that all members, both of the profession and 
the works’ staffs, not only in the iron and steel, but also 
in the non-ferrous and allied industries, who consider 
themselves eligible, will- put their names forward for 
election. The hon. secre’ is Mr. G. R. Bolsover, 31, 
Rossington-road, Brocco Bank, Sheffield. 


Round the Works. 


The new year, I should imagine, will not be very 
far advanced before something will: have to be done to 
make even better use of the railway facilities here. To a 
considerable extent the various companies serving this 
district are co-ordinating, otherwise. it. would have been 
“impossible to handle the enormously increased traffic in 
and out, but there are complaints of serious delays, and if 
they are to be overcome some of the local responsible 
officials will have to begin looking round corners.. From 
what one may observe there appears to be a fair number 
of ways in which, by placing every depét and siding at the 
greatest possible advantage, and by further co-operation, 
traffic of an essential character might be speeded up. 
But the public has not yet understood its duty in staying 
at home whenever a railway journey can be avoided, and 
when that matter has been put right, even at the cost of 
compulsion, there will be freer movements of goods traffic. 
Notwithstanding export restrictions, a fair volume of 
oversea business is maintained. The most recent orders 
include steel for Italy, Spain and Portugal, Montreal, 
Toronto, Antofagasta, New York, Kobe, Yokohama, and 
Bangkok ; files for Madrid and Lisbon ; tools for Montreal, 
Sherbrooke, Cochin, Alexandria, Spain, and Portugal ; 
knives for Montevideo and Sydney ; malleable iron castings 
for Lisbon; axes for Monro; hardware for Mollendo; 
drills for Sydney.; cutlery for Capetown, Buenos Aires, 
and Trinidad ; and machetes for the West Coast of Africa. 
Cammell Laird’s are making cast steel autoclaves, used in 
the manufacture of dyes, and, prior to the war, an entirely 
German product. They are huge boiler-like products, 
with heavily bolted lids, a complete autoclave weighing, 
from two to five tons, and standing as high as 6ft. 


Iron, Steel, and Coal. 


In the iron and steel markets things are settling 
down again after the holidays, but there is a very pro- 
nounced shortage in forge and foundry irons, and bar iron 
makers cannot meet the demands made upon them. 
Basic iron is coming in fairly well, and the hematite allot- 
ments keep up reasonable deliveries for war purposes. 
The supply of steel is actually increasing in a satisfactory 
manner, though the recent trouble has set matters back. 
Steel and iron scrap of all kinds is in strong demand. The 
steam coal market has commenced the year with no new 
features, though the severe weather of the early part of the 
week stimulated trade for house qualities. Coke keeps 
very firm. Best South Yorkshire hards are quoted 19s. to 
19s. 6d.; Derbyshire, 18s. 6d. to 19s.; seconds, 18s. to 
18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 18s.; 
best hard slacks, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 
14s. 3d.; soft nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; 
and small slacks, 9s. to 10s. For house use branch is 
quoted 23s. to 23s. 6d. and best Silkstone 20s. to 21s., all 
these prices being per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 
Holiday Markets. 


EVERYTHING, more or less, has been subjected 
to the holiday influence during the past ten days. Some 
works here and there were kept going in order to make 
up’ arrears. Otherwise the stoppage has been general. 
Work was restarted on Monday last, but it will be a few 
days yet before things are in full working order. Home 
prices are still as they were, but export values are tending 
higher since the beginning of the year. 


Raw Materials. 


For a considerable period during the past twelve 
months the question of raw material supplies has been 
vary difficult of solution. The reduction of American 
supplies was severely felt, and lost time was frequent 
in certain trades, notably the steel sheet trade. However, 
local combination has worked wonders, and while supplies 
are not yet all that could be {desired, the situation is de 
cidedly better, and further improvement will be noticeable 
as time goes on. 


Pig Iron. 


A fair number of the local pig iron works con- 
tinued operation throughout the holidays in order to bring 
work up to date. Practically nothing but home orders 
can now be dealt with, and with certain brands almost 
unobtainable, exports are more or less a thing of the past, 
makers having really nothing for sale. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. .1, 135s.;, No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


There is every prospect of continued activity 
in the steel trade. The d d for all cl of material 





has reached huge proportions, and is likely to increase rather 








than otherwise. Producers. have as much, as they can 
do to keep pace with Government orders without attending 
to private calls, and the latter receive little or no attention. 
For some time past the demand for shipbuilding and con- 
structional steel has beén receiving first attention, but 
there is evidence that shipbuilders’ requirements are satis- 
fied in the meantime, and it may be that steel makers. 
will shortly be in a position to undertake a certain amount 
of shipping business in addition to home orders. Black 
sheets are very difficult to obtain, and no great improve- 
iment is looked for in that direction, whiist galvanised flat 
and corrugated sheets are likely to remain a Government 
luxury. The situation in the malleable iron trade shows 
no material alteration. The mills are engaged in 
rolling considerable quantities of steel bars. Home quota- 
tions are unchanged, but export charges are much firmer. 
£16 10s. is quoted for ‘“‘ Crown” iron bars for export, but 
much higher prices could be obtained if deliveries were 
guaranteed. Makers of tubes and castings and other 
kindred trades are also exceedingly active, and are likely 
to remain so for an indefinite period. 


There is no change in the situation in the Scotch 
coal trade, and prospects are not too satisfactory. In- 
dustrial requirements are as heavy as ever, but this chiefly 
eoncerns the West of Scotland collieries, where a good 
demand is also experienced for household. sorts. Generally: 
speaking, business has not yet recovered from the holi- 
days, but a few days will see things moving on usual lines. 
The aggregate shipments from Scottish ports during the 
past week amounted to 106,465 tons, compared with 
139,423 in the preceding week, and 82,436 tons in the 
same week last year. Ell coal is quoted, f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigation, 30s.; steams, 
27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 21s.; first- 
class sereened navigation, f.o.b. at Methil or Burntisland, 
29s. to 31s.; first-class steams, 28s.; third-class steams, 
24s.; best steams, f.o.b. at Leith, 26s. 6d.; secondary quali- 
ties, 25s. 6d. per ton. These prices only apply to French 
and Italian business ; for other orders, 2s. 6d. per ton must 
be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) : 
Short Time at Collieries, 


TxuE Commission which was appointed by the 
Coal Controller to inquire into the causes and remedies 
for irregular work in the coalfield is again at work. The 
Commission framed an interim report for the Coal 
Controller, in which it suggested that there should be a 
more equitable distribution of orders available, that 
patent fuel works should be more fully employed in order 
to utilise small coals,and that there should be a transfer 
of miners from collieries of minor importance to those at 
which it is essential that production should be fully 
maintained. At the same time the members of the 
Commission pointed out that the subject was one which 
required further and more exhaustive inquiry. The 
Commission is now, therefore, taking evidence in order to 
assist it in framing further recommendations for dealing 
with the matter. 


Current Business, 


Operations on the coal market have throughout 
the week been at a very low ebb, and a very quiet tone 
has prevailed in coals for shipment. The accumulation of 
tonnage over the holidays has now been worked off, and 
as the supplies available are inadequate, there has been 
a recurrence of irregular work in the coalfield. Colliery 
salesmen have experienced a-swery difficult and anxious 
time, as in very few cases have they been able to foretell 
what their position would be twenty-four hours ahead. 
Collieries producing gas coals, house descriptions and 
qualities essential for home works have been very 4 
but steam coals, drys and many of the Monmouthshire 
grades have found things very slow. Small coals have 
been in excessive supply. Patent fuel works have 
maintained a good level of activity, but there is practically 
no export business in coke. Supplies of pitwood have 
been none too plentiful and prices have ruled at the 
maximum. 


LaTER. 


The market has undergone no change, but in the coal 
fields the conditions are less satisfactory. An increasing 
amount of time is being lost, as the result of the inadequate 
facilities for clearing stocks. Prices remain unaltered 
throughout, but it is reported that the new schedule con- 
taining amendments to existing regulations, which is 
expected to be issued before long by the Coal Controller, 
will provide for an increase in the price of coal. Whether 
this will apply all round, or exclude France and Italy, 
as was the case when coals were advanced 2s. 6d. per ton 
to meet the miners’ war wage, is not known. Recent 
events in respect of arrangements concerning coal exports 
to France have spurred on coal exporters to take step3 to 
form an organisation for the protection of their interests. 
A proposal to this effect was put forward some months 
ago, but it is probable that before long it will become an 
accomplished fact. All the details for its formation have 
been framed. 


Schedule Prices (exclusive of 2s. 6d. extra). 


: Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; 
best drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. 
to 21s. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 22s. and 22s. 6d.; 
smalls, 17s. and 19s.; best washed nuts, 30s.; seconds, 
28s. 6d.; best washed peas, 27s. 6d.; seconds, 26s. 6d. 
Patent fuel, 30s. Coke, 47s. 6d.; pitwood, ex ship, 65s. 


Newport. 
" The demand has been very quiet for Monmouth 
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shire coals. Collieries are suffering by reason of the fact 
that those wagons of theirs which are engaged in the 
inland trade are being taken for the purpose of being 
loaded for the homeward journey. This has delayed them 
very materially and means that collieries have not had 
sufficient wagons to keep their pits working. Schedule 
prices (exclusive of 2s. 6d. extra). Steam coal: Best 
Newport Black Vein large, 30s.; Western Valleys, 29s.; 
best Eastern Valleys, 29s.; other sorts, 28s.; smalls, 18s. 
to 20s. Bituminous coals: Best house, 33s.; seconds, 
30s. 9d. Patent fuel, 30s.; pitwood, ex ship, 65s. 


Swansea. 


Very quiet conditions have ruled in the anthracite 
trade. Prompt coals have as a consequence been freely 
offered, but the number of orders available for the 
immediate clearance of wagons has been comparatively 
small. Schedule prices (exclusive of 2s. 6d. extra) :— 
Anthracite: Best breaking large, 30s.; second breaking 
large, 29s.; third breaking large, 27s. 6d.; Red Vein large, 
25s. 6d.; machine-made cobbles, 39s. to 42s. 6d.; French 
nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 42s. 6d.; beans, 
33s. to 35s.; machine-made large peas, 20s.; rubbly culm, 
lls. to 13s.; duff, 6s. 6d. to 8s. Steam coal: Best large, 
30s.; seconds, 27s.; bunkers, 22s. and 23s. 6d.; smalls, 
17s. and 19s. Bituminous coal: through and through, 
27s.; smalls, 24s. Patent fuel, 30s. 


Tin-plates. 

Manufacturers continue very busy, and are well 
booked up for orders, but during the past week the market 
has ruled rather unsteady, consequent upon the heavy 
fiuctuations in the prices of block tin, and the Ministry 
of Munitions has decided that no permits will be issued 
for oil-size plates, which do not include the wasters. Quo- 
tations :—I.C., 20 x 14 x 112 sheets, 3ls. 6d. Block tin, 
£288°10s. per ton cash, £289 10s. per ton three months ; 
copper, £110 per ton cash, and for three months. Lead : 
Spanish, £29 10s. per ton. 








AMERICAN ENGINEERING NEWS. 


AMERICAN NITRATE MANUFACTURE. 


THE committee appointed by the United States Govern- 
ment to determine the most practicable method for the 
fixation of atmospheric nitrogen has decided in favour of 
synthetic ammonia, followed by oxidation to nitrie acid. 
For the production of synthetic ammonia the De Jahn 
process is recommended. This is a new process, differing 
from the Haber especially in the use of a lower atmos- 
pheric pressure. The adoption of this process keeps the 
expense for the proposed plant at something less than 
£800,000, as the first cost is low, and the power requirements 
are less than in any of the several processes taken into 
consideration. The fixation of atmospheric nitrogen in 
connection with measures for national defence was taken 
up in June, 1916, when the Defence Act was passed, 
authorising an investigation. This has been conducted 
by technical committees. It was at first considered that 
eostly hydro-electric developments would be necessary, 
as with the processes that have been employed in Europe, 
and the Government appropriated £4,000,000 for the 
enterprise. But the committee has concluded that, 
under the conditions existing in America, the most suit- 
able processes are those requiring the least amount of 
power. The synthetic ammonia plant is to have a capa- 
city of 60,000 lb. of ammonia per 24 hours. The plant 
for the oxidation of the ammonia to nitric acid and the 
concentration of nitric acid is to have a capacity of 24,000 Ib. 
of 100 per cent. nitric acid“per 24 hours. The plants are 
to be situated together, and near the new Government 
powder plant. The Government is advised to increase 
the production of ammonia and toluol by promoting the 
installation ot by-product coke-oven plants. 





BY-PRODUCT COKE OVENS IN AMERICA. 


The war has been a great incentive to the rapid develop- 
ment of the by-product coke-making process in America. 
At the end of 1914 the capacity was 15,000,000 tons per 
annum, while early in 1918 it will amount to about 
30,500,000 tons. During the three years, 4037 ovens 
have been built or contracted for, and their investment 
totals over £20,000,000. Of the total coal consumption 
only about 7 per cent. is carbonised with by-product 
recovery, while in Germany the proportion is about 30 per 
cent. In American practice larger coke ovens units 
are employed than in European practice, and the rate 
of coking is more rapid, owing to the higher temperatures 
which are made practicable by the use of silica brick. 
In recent years, however, there has been a tendency to 
limit the size and to balance the most advantageous 
coking capacity and the wall-temperature required for 
good yields of the by-products. Fluctuations in demand 
for coke can be met by varying the coking period and 
thus the rate of output, while excess of coke output can 
be stored or sold at low prices for fuel. From 7,500,000 
gallons of light oil at a dozen by-product plants in 1914, 
the output has grown to 60,000,000 gallons from 52 plants. 
Nearly 10,000,000 gallons of toluol per year are being 
made from this oil. With the end of the war, benzol 
and toluol will be used largely as motor fuel. Benzol, 
with 10 per cent. of toluol to lower its freezing point, is 
an excellent motor spirit, comparable with petrol. With 
investment costs paid by war profits, benzol recovery 
plants can operate at a profit on petrol prices. For am- 
monia and the tar products there is a wide and rapidly 
increasing field and demand. 


TURBO PUMPS FOR CHICAGO WATERWORKS. 
Turbo-centrifugal pumps of 20,000,000 and 30,000,000 


gallons daily capacity have replaced a group of old hori- j 


zontal reciprocating compound engines in the 68th-street 
pumping station of the Chicago waterworks. Specially 
compact design was necessary, as the pumps had to fit 
into the space formerly occupied by the old units. All 
auxiliaries are hydraulically operated. The two larger 
units are each rated at 30,000,000 gallons capacity, against 
140ft. head, and 36,000,000 gallons against 130ft. head. 








Each pump has its own suction well, from which the water 
is drawn through a I6in. twin strainer, and then through 
a suction surface condenser. Each condenser has 1}in. 
tubes, 8ft. long, giving 1900 square feet of cooling surface. 
The pump is of the Worthington horizontal singlé-im- 
peller double-suction type, without diffusion blades, and 
is driven from a steam turbine through reduction gearing. 
The turbine is a horizontal, condensing multi-stage, nozzle 
and blade impulse machine, with parallel steam flow. It 
has an oil-relay speed-control governor, a constant water- 
pressure governor, and an emergency excess-speed gover- 
nor, which acts by tripping a steam-operated regulator 
valve in the main steam pipe. The guarantee was a duty of 
not less than 129,000,000 foot-pounds of work per 1000 lb. 
of steam, not less than 98 per cent. dry when pumping 
30,000,000 per day against 140ft. head—exclusive of fric- 
tion heads, and with steam of 175 Ib. pressure at the tur- 
bine regulator valve. The duty developed on the trial 
test was 135,000,000 foot-pounds when pumping at the rate 
of 33,850,000 gallons per 24 hours. The average speed 
was 704 revolutions per minute. 


AMERICAN MILITARY QCOMOTIVES FOR 
FRANCE. 


For hauling supplies and munitions to the American 
troops in France, the United States Government has placed 
large orders for locomotives with the Baldwin Locomotive 
Works and the American Locomotive Company, and has 
also ordered a large equipment of railway carriages and 
wagons. The locomotives include a number of 2-8-0 
engines of standard gauge. Their special equipment 
includes water and steam jets for cleaning the rails, a 
water-lifter by which the tank can be filled from ponds 
or streams, and couplings and buffers conforming to French 
standards. The first engine was built in 20 working days. 
The drawings were completed, and orders for material 
issued on July 20th; the engine was under steam on 
August 9th, and on August 20th it was loaded into a 
steamer. These engines have cylinders 2lin. by 28in., 
driving wheels 4ft. 8in. diameter, and carry 190 lb. pres- 
sure. They have boilers 6ft. diameter, with fire-boxes 
10ft. 2in. by 3ft. 2in.,and tubes 14ft.long. The total heat- 
ing surface is 1862 square feet, with 33 square feet of grate, 
and 420 square feet of superheater area. The weight is 
84 tons, with 75 tons on a driving wheel base of L5ft. 6in. 
The double-bogie tender carries 5400 gallons ot water and 
10 tons of coal, and weighs 52 tons loaded. For the field 
service railways there are a number of Jight tank loco- 
motives of the 2-6-2 type, having a gauge of 23gin. There 
are also small petrol locomotives of about 10 tons weight, 
mounted on four wheels. These resemble small side-tank 
engines in appearance, but the connecting-rods, instead 
of being operated from cylinders, are attached to crank 
arms on @ cross shaft at the front end. A vertical auto- 
mobile type petrol engine drives a longitudinal shaft, 
with bevel-gear drive to the cross shaft. 








COUNTY OF LONDON ENGINEER VOLUNTEERS 
(FIELD COMPANIES). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 


for the week ending January 19th, 1918, by Lieut.-Col C. B. 
Clay, V.D., Commanding. 

Officer of the Week.—Second-Lieut. H. J. Golding. 

Next for Duty.—Lieut. P. Bowden. 

Promotion.—Sergt. Hoad, H. G. to Sergt. Inst. of Musketry. 

Monday, January 14th.—No. 3 Coy., 6.30-8.30. Recruits’ 
Drill, 6.30—-8.30. Signalling Section, 6.30-8.30. 

Tuesday, January 15th.—Lecture on Demolitions, 
Physical Drill and Bayonet Fighting, 7.30. 

mesday, January 16th.—No. 1 Coy. Drill, Knotting, &c., 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, January 17th.—No. 2 Drill, Knotting, &c., 6-8. 
Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30—8.30 
Ambulance Section, 6.30—8.30. 

Friday, January 18th.—Musketry, 5.30-8. 

Saturday, January 19th.—Entrenchments, &c., 2.45-4.45. 
Recruits’ Drill, 2.45—4.45. 

Special Notices.—All drills and parades will be at headquarters 
unless otherwise indicated. Volunteers are reminded that the 
Range at Belvedere-road is closed, and all musketry will be done 
at headquarters. No member of the Corps or other person will 
be allowed in the Officers’ mess, the Lecture Room, the Canteen, 
or the Galleries during the time the Range is open. Recruits will 
attend for Engineering Instruction with the Companies. 

By order, 
Macteop YEARSLEY, 
Captain and Adjutant. 


6.30. 


January 12th, 1918. 








ALMANACS AND DIARIES. 





From E. G. Wrigley and Co., Limited, of Soho, Birmingham 
has come a wall calendar with daily tear-off sheets, with large 
red figures. 

As in former years, Abdulla and Co., Limited, of New Bond- 
street, have been kind enough to send us a mixed cabinet of 
their excellent cigarettes. 

THE calendar of John Rogerson and Co., Limited, of Wolsing- 
ham, Co. Durham, is of the monthly tear-off type, and each 
sheet carries a reproduction in half-tone of a separate example 
of the large steel castings and forgings made by the firm. 

From Hayward-Tyler and Co., Limited, of Luton and London, 
has come the usual handy pocket book, which, besides comprising 
a diary with seven days to the page, contains all sorts of useful 
data relating to water supply and general hydraulic engineering, 

R. Bosy, Limited, of Bury St. Edmunds, have sent us 
a wall calendar of the monthly tear-off type, each sheet bearing, 
in addition to the days of the month, in large figures, calendars 
of the months immediately preceding and following, in small 
figures. 

TuHerRmit, Limited, of 675, Commercial-road, Limehouse, 
Poplar, London, E. 14, has sent us, as usual, a handy pocket- 
book, which, besides giving information concerning the com- 
position and use of Thermit and other useful data, aiso contains 
calendars for the years 1918 and 1919, and a number of pages 
for notes. 

A PARTICULARLY well got up wall calendar has reachéd us from 
Alfred Herbert, Limited, of Coventry. It is of the monthly 
tear-off type, and each sheet has on it a reproduction in sepia 
tint either of a portion of the company’s works or of particular 
machines which it builds. The cover bears an artistic view of 
Ford’s Hospital, Coventry—an ancient building of considerable 
beauty. The whole effect is quite artistic. 





THE Davenport Engineering Company, Limited, of Bradford, 
has sent us a wall calendar of the daily tear-off sheet type. 
From the Hart Accumulator Company, Limited, of Stratford, 
London, E., has come a table blotting pad furnished with a 
number of sheets of blotting paper, on each of which at the sides 
there is a full calendar of the year. ‘The calendar of the 
Westminster Tool and Electric Company is of the wall type, 
with monthly tear-off sheets. ‘‘ Perfecta’’ Boiler Circulator, 
Limited, has sent a wall calendar of the daily tear-off type with 
large figures in red, the card also bearing a full calendar of the 
year. 

THE almanac of the Kennicott Water Softener Company, of 
Wolverhampton, is of the wall type, with monthly tear-off 
sheets, having on them a reproduction in colours of a series of 
marine views. Taylor and Challen, Limited, of Birmingham, 
have sent us a wall calendar with days, months and dates on a 
series of cards arranged one behind the other. A wall calendar 
of the monthly sheet type has been received from H. W. Ward 
and Co., Limited, of Birmingham. Each sheet, in addition to 
bearing the days of a month and showing the phases of the moon, 
has upon it one or more well executed reproductions of photo- 
graphs of the various machines made by the firm. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue Junior Instirution or EnGrneers,—39, Victoria- 
street, Westminster, S.W. 1. ‘‘ Construction of Post-War 
Aeroplanes,” by Mr. F. W. Halliwell. 8 p.m. 

Norta-East Coast InstituTION OF ENGINEERS AND SuIP - 
BUILDERS.—Lecture Theatre of the Mining Institute, Neville 
Hall, Newcastle-on-Tyne. Paper, ‘‘ Some Insufficiently Con- 
sidered Details of Ship Construction and Equipment,” by Mr. C. 
Waldie Cairns. 7 p.m. ; 


SATURDAY, JANUARY 12ru. 


Lonpon AssociaTION OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, E.C. Presidential address by Mr. R. M. Campbell. 


KEIGHLEY ASSOCIATION OF ENGINEERS.——Assembly Room of 
the Cycling Club, Keighley. Lecture, ** The Progress of the 
Petrol Engine,” by Mr. Jas. L. Miller. 6.30 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘* The Practical use of the 
Microscope in Engineering,’ by Mr. W. E, W. Millington. 
6.30 p.m. 

Tue Roya Sanrrary Instirute.—Council Chamber, Town 
Hall, Chester. Discussion on ‘‘ Activated Sludge,” to be 
opened by Dr. Meredith Young and Mr, 8S. Ernest Melling. 
10.30 a.m. 

Tae Association oF Mrntna Execrrican ENGINEERS: 
West or Scortanp Brancu. Paper by Mr, J. H. C. Brooking 
on ‘‘ Cable Complaints.” A display of cable joint boxes will 
follow, also a demonstration of repairing of cab tire trailing 
cable. 

MONDAY, JANUARY l4th, 


Tue Farapay Socrety.—Royal Society of Arts, John-street, 
Adelphi, W.C. 2. General discussion on ‘‘ The Setting of 
Cements and Plasters.”” Mr. James Swinburne, F.R.S., past- 
president, will preside over the discussion, which will be opened 
by Dr. C. H. Desch (Glasgow) with a paper on *‘ The Mechanixm 
of the Setting Process in Plaster and Cement ; Professor H. Le 
Chatelier will send in a communication on ‘‘ Crystalloids against 
Colloids in the Theory of Cements’ ; Professor F. G. Donnan, 
F.R.S., will read a paper on “* The Theory of Setting ” ; Mr. A. 
A. Klein (Worcester, U.S.A.) will send in a paper on “‘ The Con- 
stitution and Hydration of Portland Cement ’’; Mr. George A. 
Rankin (Creighton, U.S.A.) will send in a paper on ‘** The Setting 
and Hardening of Portland Cement ’’ ; Mr. Bertram Blount will 
read a paper on ‘‘ The Setting of Cement in its Relation to 
Engineering Structures "’; Mr. John Rhodin will read a paper 
on ‘‘ Note on the Colloidal Theory of Setting ’’ ; Monsieur E. 
Deny and Mr. E. H. Lewis (Wishaw) will read a paper on ** The 
Effect of the Addition of Suitable Slag on the Setting Properties 
of Portland Cement’; Mr. W. J. Dibdin will read a paper on 
** Ancient and Modern Mortar”; and Monsieur R. Feret 
(Boulogne-sur-Mer), Mr. A. Binns, Dr. E. B. Butler, Mr. W. J. 
Cooper (Penarth), Mr. Alex. L. Field (Pittsburgh, U.S.A.), Dr. T. 
Martin Lowry, F.R.S., and Dr. J. W. Mellor will contribute 
to the discussion. 5.30 to 7 p.m., 8.30 to 10.30 p.m. 


TUESDAY, JANUARY 15ru. 


MANCHESTER GEOLOGICAL AND MininG Socrety.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Paper, ‘* Coal 
Washing,”’ by Mr. Thomas James Drakeley. 4 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—House of the 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
“The Petroleum Industry of Rumania,” by Captain T 53. 
Masterson D.S.O. 8 p.m. 

THe Intuminatinc ENGrngeRinG Socrety.—House of Royal 
Society of Arts, John-street, Adelphi. W.C. 2. Paper, ‘* Ten 
Years of Illuminating Engineering: Its Lessons and Future 
Prospects,” by Mr. L. Gaster. 5 p.m. 


WEDNESDAY, JANUARY 


RoyaL METEOROLOGICAL Socrety.—Caxton Hall, Victoria- 
street, Westminster, S.W. 1. Address on ‘* The Meteorological 
Resources of the Empire,” by Major H. G. Lyons, President. 
5 p.m. 


16TH. 


THURSDAY, JANUARY lirn. 


INsTITUTION OF MINING AND MetatiturGcy.—Rooms of 
Geological Society, Burlington House, Piccadilly, W. 1. Papers 
to be submitted for di ion : ‘* The Inci of Taxation upon 
Metalliferous Mining in the British Isles,"’ by Mr. Henry Louis. 
‘** Molybdenum in Norway,” by Mr. Ernest R. Woakes. 5.30 p.m. 





FRIDAY, JANUARY 18ru. 


Roya Institution oF Great Brirarn.—Albemarle-street> 
Piccadilly, W. 1 Discourse, ‘ Studies on Liquid Films,” by 
Professor Sir James Dewar. 5.30 p.m. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Institution 
of Civil Engineers, Great George-street, Westminster, 8.W. 1. 
Papers: ‘‘ Traction on Bad Roads or Land,” by Mr. L. A. 
Legros. ‘ Utility of Motor Tractors for Tillage Purposes,” by 
Mr. Arthur Amos. 6 p.m. 


SATURDAY, JANUARY 19TH. 


Roya Institution or Great Britrarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Chemical Action of Light,” by Pro- 
fession William J. Pope. (Lecture I.) 3 p.m. 


THURSDAY, JANUARY 24TH. 


THe Concrete InstiruTE.—-Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. 1. Paper, ‘ British Trade and 
the Metric System,” by Mr. E. A. W. Phillips. 5.30 p.m, 
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MINISTRY OF MUNITIONS ORDERS. 


STEEL SCRAP AND WROUGHT IRON SCRAP. 


Unper the date of 3rd January, 1918, the Ministry of 
Munitions gave notice that as from that date the notice 
of the 28th August, 1917, was withdrawn, but not so as 
to revive anything withdrawn or cancelled by that notice, 
and that the general permit referred to in the notice 
dated Ist November, 1915, should henceforth take effect 
as if the war material referred to in the Orders of 
the 22nd March, 1917, and the 28th August, 1917, 
respectively, were included in the Order of the 7th July, 
1916, and the following material and prices were specified 
in the schedule to the general permit. It is explained that 
Condition 2 of the general permit shall not apply to any 
sale cr purchase of the war material referred to in the 
Orders of the 22nd March, 1917, and the 28th August, 
1917, respectively, under a contract in writing entered 
into prior to January 3rd. 


Maximum Prices for Steel Scrap. 





Per ton. 
£ s. d. 
(a) Heavy steel melting scrap PEN, Pk kK 
(6) Steel planings, turnings and borings 3 5 0 
(c) Steel planings, turnings and borings 
mixed with wrought iron or other 
ais. eS ee ee ee 210 0 
(d) All other classes of stee] scrap, whether 
or not mixed with wrought iron or 
other material Jal tie eee D 


All the prices specified above are free on rail or free 
in barge at the nearest convenient siding or wharf to the 
place where the scrap lies at the time of sale ; the carriage 
at actual cost, or at a fair average rate agreed between the 
seller and buyer, may be charged to the buyer up to a 
maximum of 10s. per ton. 

Special permits to purchase steel scrap sold with 
guaranteed analysis may be granted on application, but 
in no case will permits be granted for any such purchase at 


prices exceeding the following :— 
Per ton. 


Sa 
Heavy steel] melting scrap containing not over 
.04 percent. phosphorusandsulphur .. 6 5 0 
Heavy steel melting scrap containing not over 
.05 percent. phosphorusand sulphur .. 6 0 0 


Maximum Prices for Wrought Iron Scrap. 
Per ton. 
Sa. a, 

Wrought iron scrap of the classes defined 
or mentioned in (a), (b) and (c) below .. 6 5 0 

(a) Wrought iron plates, boiler plates, and 
sectional material not less than jin. 
thick, each piece separate, reasonably 
clear of rivets, without any flanged end 
plates, or circular angles and plates, all 
suitable for shearing, cable scrap and 
chain scrap not less than jin. diameter. 

(b) Heavy wrought iron scrap not less than 
jin. thick, including horseshoes, rivet 
and bolt scrap, scrap from the manu- 
facture of rivets and bolts, and chain 
scrap not less than jin. diameter. 

(c) Wrought iron serap under jin. thick, 
including country wrought iron scrap, 
and all wrought iron scrap not included 
in the four classes defined belc w. 

Wrought iron scrap mixed with steel or 

WOE MEMONERES S's ws oe. te ee: ae 
Wrought iron planings, turnings and 
borings mixed with steel or other mate- 
rial eRe eka. wel ASS ae ae 210 0 

The prices of wrought iron scrap and mixed scrap 
may be arranged between buyer and seller, but may not 
exceed the prices name‘. 

These prices, which do not apply to old wrought iron 
railway carriage and wagon axles, shafting 2in. diameter 
and upwards, and similar heavy pieces suitable only for 
direct forging or rolling down and not for piling, nor to 
scrap from the following brands of Yorkshire iron :— 
Lowmoor, Farnley, Monkbridge, Taylor Brothers, Bowling, 
Cooper Brothers, are free on rail, or free in barge, at the 
nearest convenient siding or wharf to the place where 
the scrap lies at the time of sale; and to them, as to the 
other prices quoted, a sum not exceeding 2} per cent. 
may be added in the case of sales by recognised scrap 
merchants. 

The above prices for wrought iron scrap, if selected, 
loaded in, and delivered from yards used as scrap yards 
by recognised scrap merchants, may be increased :— 

Per ton. 
8. Gs 


(a) Where carriage to buyer’s works does not 


exceed 3s.perton,by .. .. .- -- 10 0 
(b) Where carriage to buyer’s works exceeds 3s. 

per ton, by See oe Cog ee (ae 
(c) If sheared and cut up ready forpiling,by .. 15 0 


TAP CINDER, MILL CINDER, FLUE CINDER, AND 
SCA 





“de 


With reference to the Order dated 17th December, and 
published in our issue of December 21st last, dealing 
with tap cinder, mill cinder, flue cinder and scale, the 
Schedule has been amended to read as follows :— 

Maximum Prices.—Tap cinder, mill cinder, flue cinder, 
scale, produced during the manufacture or mechanical 
treatment of iron or steel, £1 10s. per tonf.o.t. orf.o.b. at 
producer’s works. This price includes any agent’s 
commission or merchant’s or dealer’s profit. 








On December 19th a private meeting of large stock- 
holders of Scottish railways, representing over 
£15,000,000 of stocks of all kinds, was held in Glasgow, 
when an association was formed to be called the Scot- 
tish Railway Stockholders’ Protection Association, its 
object being to take all necessary steps to safeguard and 
protect the interests of Scottish railway stockholders 
at tho end of the war. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 

ee ee ne = A 
an abridgment is not illustr i ion 48 

J Pray ‘pecification 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


111,520 (17,121 of 1916). November 29th, 1916.—Two-sTRokE 
Eneines, Frederik Larsen Boye, Rudkobing, Denmark. 

In two-stroke engines the object of this invention is to provide 

improved means whereby the operation of sweeping out the 


~| waste gases from the cylinder is accomplished in an efficient 


manner, The cylinder is provided with a port A—-Fig. 1—for 
the waste products of combustion. An opening or port B is 
situated in the side of the cylinder facing the poit A, and disposed 
somewhat higher in the cylinder than the latter port. This port 
or opening B is in communication with a chamber C, preferably 
in the form of a comparatively long pipe, the end of which 
remote from the cylinder is open to the atmosphere. During 
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the out stroke of the piston the latter first passes the port or 
opening B, and opens it to the admission of a portion of the waste 
gases or products of combustion, which has the effect of com- 
pressing the air contained in the chamber C, but owing to 
the length of the pipe constituting this pressure chamber, the 
air is not forced thereform, but only compressed. When the 
piston moves further in its out stroke, and uncovers or opens the 
port or opening A, the out-flow of the products of combustion 
i diately co and, supported and assisted by the 
expanding air and gases from the chamber C, a vigorous scaveng- 
ing action takes place from the opening B to the out-flow opening 
A. Fig. 2 shows a modification.—November 29th, 1917. 


111,625 (5452 of 1917). April 18th, 1917.—Vatve Gear, Robert 
Dubois, 130, Avenue de Neuilly, Neuilly sur Seine, France. 

This invention refers to valve gears for explosion engines, 
particularly engines which are regulated by cutting off the supply 
of explosive fluid, of the kind in which the admission and the 
exhaust valves of each of the cylinders are both operated by a 
single cam provided with a boss for controlling the exhaust, and 
a flat portion for controlling the admission, through the inter- 
mediary of a single main rocking léver, the lever operating one 
of the valves direct, and the other valve through an auxiliary 
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rocker. The invention consists in mechanism—Figs. 1 and 2— 
in which a roller G of a diameter equal to the largest diameter of 
the boss of the cam C, is mounted of the cam shaft, the roller 
being brought by a centrifugal governor under the head of the 
pin of a roller by means of which the operating rod of the rocking 
lever engages with the cam. The invention further consists in 
the provision on the end of the main rocking lever of a bell D! 
surmounting the spindle of the exhaust valve D, to which bell is 
pivoted one of the ends of the rocker which operates the admission 
valve F.—December 6th, 1917. 


111,553 (17,805 of 1916). December llth, 1916.—GovEeRNOoR 
MeEcHANISM, Rodolphe Edgard Mathot, 3, Salters’ Hall- 
court, Cannon-street, London, E.C. 

This invention consists in controlling the stroke of the admis- 
sion valve from the governor without varying the instant of 
admission by a device which moves out of contact with the 
governing device as soon as the valve is operated, so that detri- 
mental reaction of the valve gear on the governor is avoided, 
while freedom of movement of the governor is allowed. In 
Figs. 1 and 2 the mechanism is shown in and out of the ition 
in which it is being operated by the governor gear. e gear 
consists of a curved link A pivoted at B. and receiving a rocking 
motion from the cam C fitted to the lay shaft D of the engine. 
The motion of the link is conveyed through a radius rod E 
fulerumed at F to a rocking lever G pivoted at H. The lower 
ends of the radius rod E can freely move along the link A whose 
surface of contact is the circle of radius E with centre at F. The 
other end of the rocking lever G acts on the admission valve K. 
At the upper end of the radius rod E there is pivoted at L a 
spring arm M which, when the admission valve is not being 
operated, rests on one end of a lever N through its own weight or 
through a spring. The lever N is connected oy a system of links 
with the governor O. The movement of the governor through 





the linkage when the parts are in the position shown in Fig. 1 is 
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transmitted through the spring arm M to the radius rdd, causing 
this to move about its fulcrum F, and thus causing its lower end 
to move along the link A, and it will be seen that by this arrange- 
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ment no reactions of the operating parts are transmitted back to 

the governor.— December 6th, 1917. 

131.644 (11,420 of 1917). August 8th, 1917.—Corm IenrTIon 
Apparatus, William Oscar Kennington, 14; Panton-street, 
Haymarket. 

This invention is for the combination of a trembler with 
a coil ignition device, provision being made for automatically 
opening the main circuit of the coil ignition device when the 
engine is stopped. A is the primary and B the secondary coil, 
C the main crcuit break lever, D a pest carrying one of the 
contacts. G is the battery, and H H' earth connections. L 
is a trembler and its coil, and N is a condenser arranged 
across the contacts L L!. O is a switch in the trembler circuit, 
and P a switch on the main coil circuit. When the engine is at 
rest and it is desired to start, the switch at P is closed, and the 
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switch O operated to close the trembler circuit, whereupon 
current passes from the battery through the trembler device, and 
intermittently through the primary coil, thus producing the 
required high tension current in the secondary coil for ignition 
sparking. Immediately the engine starts, and the contacts 
L L? are brought together, current passes through the main 
circuit at the times the contacts R S are brougiit together, in 
pref to the t bler circuit, as the resistance of the latter 
is higher than that of the main circuit. Thereupon the sparking 
is produced by the operation of the main circuit. When this 
takes place the switch O is operated to open the circuit through 
the trembler circuit, as it is not necessary that the two circuits 
should be in operation together, when the engine is running.— 
December 6th, 1917. 





TRANSFORMERS. 


111,621 (5246 of 1917). April 13th, 1917.—TRANSFORMER 
Tanks, Alf Schaanning, 97, Northumberland-road, Man- 
chester, and another. 

Referring to the accompanying drawing, which is an elevation 
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of part of a transformer and its tank, the tank is shown in section, 
and is formed of fluted sheet iron sides A which support a cast 
iron top B, and are welded to a sheet iron base C at the joints D. 
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.The. base. is embedded ,in- coner indicated at, E,, which is 
moulded, to. form supporting feet F for the tank, and extends 
such a gistance up the sidés as ‘will prevent any movement of the 
sides relative'to the base néar' thé welded joints: D. ~The level 
of the conerete inside the tank will preferably be the same as on 
the outside, and centring blocks may be provi as shown at G 
for fixing the base H to the transformer J, which is suspended 
fromthe top. The centering blocks can conveniently be formed 
of concrete previously moulded to shape and placed in position, 
so that the concrete can be moulded round them. The 
metal base of the tank is preferably provided with reinforcing 
ribs K, which'can be made of thin drop forgings welded thereto. 
A rim of angle iron, as.indicated at M, may be provided round 
the bottom of the concrete base.— December 6th, 1917. 


MACHINE ae ed AND SHOP APPLIANCES. 


111,554 (17,820 of 1916). December llth, 1916.—Lirtine 
Maenets, Armand Désiré Rivitre, and others, 11 and 13, 
Rue de Belzunce, Paris. mg j 

This is an electro-magnet specially designed for lifting mate- 
rials such as round steel bars for the manufacture of shells. 

Fig. 1 shows the appliance imelevation, Fig. 2 is aside view, and 

Fig. 3 is an elevation of the whole device on a smaller scale. 

Each of the electro-magnets is provided ‘with a soft iron core A— 

Figs. 1 and 2—around which are coiled the windings. The pole 

shoes are each formed with four branches, B, C, D and E—Fig. 2. 

These branches are disposed radially so as to form a star, and 

the extremity of each branch is made with a special outline, or 

eurved contour F, corresponding to a surface of a bar of 
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Fig. 3. 


different diameter to be lifted, and adapted to fit accurately on 
part of the surface of. the bar. - The electro-magnet is mounted 
on a rod by means of two arms G, bent at right angles at their 
upper ends, the magnet being rotatably mounted in bearing 
rings H—H provided in the arms. The fixing 1. effected by 
means of stay bolts J which allow the position ot the electro- 
magnet to be adjusted. The rotation of the magnet is effected 
by means of rings K—K, mounted inside the collar rings H—H 
provided in the iron pieces G. The pole shoes may be connected 
to the rods G by means of screws M, which enable the magnet, 
and the pole shoes, to be temporarily fixed in the position corre- 

ding to the outline or contour of the bar to be lifted.— 

cember 6th, 1917. 


PUMPING AND BLOWING MACHINERY. 


111,552 (17,216 of 1916(. November 30th, 1916.—Artr Lirr 
Pumps, Arthur William Purchas, 87, Merridale-road, 
Wolverhampton. 

Experiments made by the inventor are said to have proved 
that there is a great loss due to friction, sudden changes of velocity 
and eddies in the submerged portion of eduction pipes of air lift 
pumps, as usually constructed, while the upward velocity of the 
ait bubbles relative to the water between the inlet of the eduction 
pipe and the water surface of the well does not involve any loss 
of energy. To remedy this the inventor designs his eduction 
pipes as shown in Figs. land 2. It is assumed that the eduction 
pipe A is immersed in a well B in which the ‘evel of the water is 
at C before the air is forced into the pipe by the air pipe D. The 
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cross section of the submerged portion of the eduction pipe is as 
large as possible, consistent with leaving sufficient passage way 


between the pipe and the inner walls of the well to prevent undue 


frictional loss due to the velocity of the flow of water to the open 
end of the eduction pipe. In the submerged portion of the 
there will be no loss by slip. Ata point near the level C 
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eross sectional area is reduced as shown at X. ‘To reduce the 
frictional losses of the rising mixture the pipe enlarges at Y and 
again at Z. Fig. 2 shows a modification in which the portion of 
the pipe above the water level C to the outlet has a constant 
area which is less than that of the submerged part.— November 
30th, 1917. * : : : 

111,529 (17,169 of 1916). November 30th, 19.16.—-ScrpENING 
Apparatus, Colin Henry Adams, White. House, Fulford, 
eee. TX tn | ; 

This is a screening apparatus for ceatrifuga! or, other pumps 
in which two or more screening receptacles are employed and 
arranged in such a way thatthe flow of liquid ‘in one direction 
will wash off the screenings collected upon the scréen from the 
liquid when the latter is flowing in the other direction. The 
illustration shows the lay-out of. the plant according to the 
invention. A is the source of supply from which the liquid is 
drawn up the suction pipe B through a reflux valve into the 
sereening receptacle D, through the screen E and screen F and 
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the discharge pipe G, through the butterfly valve H, pipe J to the 
centrifugal pump K, from which it is discharged through pipe L 
and the inlet port M and the outlet of the butterfly valve, and 
thence down pipe N and O into the screening receptacle P and 
through screens, from which the screenings—which were strained 
off when the flow was in the reverse direction—are washed and 
carried with the screened liquid from the pump into the rising 
main U through the non-return valve ‘R, screw down valve 8 
and pipe T, which is connected to the pipe U. When it is desired 
the dividing plate X is turned over in the opposite direction, 
when the flow of water will be directed in the opposite direction. 
The pump is shown driven by a motor V and belt W.—-November 
30th, 1917. 


MCTOR CAFS AND ROAD TRAFFIC. 


111,547 (17,531 of 1916). December 6th, 19i7.- 
SusPension System, Frederick William Edwards 
another, 486, Kent-street, Sydney, N.S.W., Australia. 

This invention is for'a rear wheel springing system for motor 
road vehicles in which semi-elliptic leaf springs have their 
forward eyes pivoted on the vehicle frame, as at A, and their 
rear eyes shackled to levers B on the independent rocking shafts 


SPRING 
and 


N°1L547 








C. The rock shafts 


a Aant 


are connected by cranks and links D E 
through indey hion springs F to-a slide head G actin 
against a main buffer spring H, so that while the minor roa 
shocks are absorbed by the cushion springs, axle movements of 
greater amplitude are transmitted through the slide head to the 
buffer spring, with the result that both side springs are caused 
to move simultaneously in the same direction. Fig. 1 shows the 
general arrangement, and Figs. 2 and 3 a sectional view of the 
spring mechanism.— December 6th, 1917. 





MISCELLANEOUS. 


111,509 (16,884 of 1916). November 24th, 1916.—Apparatus 
FOR SEPARATING SoLips From Liquips, Arthur Ross, I, 
Glengall-road, Old Kent-road, London, 8.E. 

This invention relates to water circulating devices employed 
for the purpose of separating out from a stream of liquid such 
solids as may be in suspension in it. There is provided in a 
chamber of the type described the combination with a down- 
wardly extended deflector of a secondary chamber or basin D, 
that is in the lower part of the main chamber, and underneath 
the deflector. This secondary chamber or basin is so formed 
and supported that (a) a clearance space exists between the 
bottom and sides of the secondary chamber or basin and the 
adjacent parts of the main chamber, and (6) a portion of the 
warm liquid is diverted to flow from the inlet to the outlet by 
way of the clearance for the purpose of keeping the bottom 

ttion of the main chamber warmed. Thus the difference 

ween the temperatures of the upper and lower portions of 
the ps genre is reduced or made to disappear, and the setting 
up of internal stresses in the material of the structure is 





avoided.. The right-hand port! of the top of the basin is 
perforated to allow the bulk of main incoming flow of warm 
liquid ‘to pass towards the r D and down under it as 
heretofore, But as this portion ‘of the top of the basin is not 
wide open, it will.act to divert a portion of the incoming hot 
flow from the inlet Iinto the space CS. There is a larger 


N?111,50 ! 





opening B in the left-hand side of the top portion of the basin to 
permit of free’ outflow therefrom. From the middle of the 
secondary chamber B a central blow-out conduit K extends down 
across a small portion of the width of the clearance space C 8, 
so that the contents of the basin may be blown out from time 


| to time.— November 26th, 1917, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the ,Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any — 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 








On each of two of the patents given Lelow £11, and on each 
of the remainder £5 have been paid in renewal fees. 





No. 792/13.—Electric msters. A dise is mounted on -the 
shaft of a motor meter by means of a plug of metal, such as 
copper or aluminium, fitting an aperture in the disc, the plug 
being then pressed into engagement with the disc and shaft. A 
washer may be interposed between the plug and the divc. A 
no-load stop or hook may be secured in the plug. Aron Elektri- 
citatszablerfabrik Ges. H. Dated August 28th, 1912. 

No. 966/13.—Internal combustion engines ; liquid fuel injec- 
tion deviees. A portion of the fuei charge passes down a conduit 
in the valve spindle to a point below the atomiser, and is con- 
trolled by the opening and closing movement of the valve. 
Kirsten, R., Germany. 

No. 967/13.—Internal combustion engines ; liquid fuel injec- 
tion devices. A light igniting fuel is supplied by a pipe to an 
annular chamber in the nozzle, or by a conduit formed in the 
valve spindle, and controlled by the motion thereof. Kirsten, 
R., Germany. 

No. 1032/13.—Fire-arms. Relates to automatic guns having 
a toggle link action, especially to the kind in which the front link 
forms the breech block, and consists in mounting both the closing 
and firing devices in the links of the toggle. The closing spring 
is mounted within the rear link, and the firing pin within the 
front link. Sehwarzlose, A. W., Germany. 

No. 1142/13.—Ammonia and other nitrogen-hydrogen com- 
pounds, Ammonia and other nitrogen-hydrogen compounds, 
such as hydrazine and hydroxylamine, are prepared synthetic- 
ally by ionising by electric discharges a mixture of, or containing, 
nitrogen and hydrogen, and then pas:ing the gases over a 
catalyst consisting of a mixture of a metal of the platinum 
group and titanium in a finely divided state, and supported on 
an indifferent substance, such as asbestos or tufa. e metals 
in the catalyst are preferably mixed in the proportions of their 
atomic weights. Hlavati, F., Vienna. 

No. 1179/13.—Casting metals; permanent way. At joints, 
the lower parts of railway or like rails are welded by alumino- 
thermic iron, and strengthening pieces are then fused on the 
sides of the heads, which have been heated by the slag. The 
spaces for the strengthening pieces are produced either by moulds 
or in the slag itself. Goldschmidt Akt.-Ges., T., Germany. 
Dated September 16th, 1912. 

No. 1407/13.—Dynamo electric machines: controlling and 
regulating ; exciting. The main field magnet winding of a continu- 
ous current generator for use in a Leonard system, &c., is con- 
nected by means of resistance to an extraneous source of potential 
of the same polarity as the generator armature, the winding and 
resistance being connected in parallel with the armature. Krupp 
Akt.-Ges., F., Germany. Dated March Ist, 1912. 

No. 1412/13.—Vehicle lamps. A motor car or like lamps is 
provided with a vertically adjustable burner operated from the 
driver’s seat, and with a’ -mall front reflector, whereby light 
ray< projected backward by the front reflector are cast imme- 
diately in front of the vehicle when the burner is raised. Brose, 
E., Germany. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. ALEXANDER GALBRAITH, who has for about eight years 
been associated with the Cunard Company, first as assistant 
superintendent engineer, and for the past five years as super- 
intendent engineer, has been compelled, on account of health 
considerations, to tender his resignation to the company. His 
services, however, will for the present be at the disposal of the 
company in a consultative capacity. Mr. John Austin, who 
has heen one of the assistant superintendent engineers, has been 
appointed acting ee engineer, while Mr. James 

endall and Mr. J. White continue in their present capacities as 
assistant superintendent engineers. 

Hotitoway Brotuers (Lonpon), Limited, contractors, have 
recently added to their board of directors Mr. W. H. Stacey, 
A.M. Inst. C.E., B.Sc. (Eng.), and Mr. G. F. Palmer, A.M. Inst. 
C.E., who for many years were associated with the firm of 
Messrs. John Aird and Co., of Westminster, in carrying out 
important public works contracts both in this country and 
abroad. The company has recently opened offices at 24, Grey- 
street, Newcastle-on-Tyne, which will be under the direction of 
Mr. G. F. Palmer, whilst Mr. W. H. Stacey will direct operations 





from the company’s head office in London. 
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London ‘district Boe: ith Essex). State age. full partivulars, 
Ofheene required.—Address, 8, * tess wh 


£30. 











Reward, which: will‘! Lead. 


to the rein among of a 119 Two-seater:“ Perry“ 





uae. painted Lucas - black. lam: —- tyres, all 
ings ‘covered - bi! leather. « — from» Harewood 

House, Han be sent to L Pass Hay eaves" oon 3) Siar 

the nearest police-stat iii 
PARTNERS. 
DIRECTORS 
BUSINESSES | 
FACTORIES - 


: for these apply to - 

WHEATLEY KIRK,--PRICE~- AND CO., 
6, Watling-street, LONDON, EC. 

Alert t- nai Manchester. 


n-Tyne. Sp X05 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, : &c., 
Paegs IL, IIL; LXXXIV. 

Numerical Index’ to Advertisements. | 
Paes LXXXIII. 





THE ENG 


Works Manager (36) Wants 
SIMILAR a Saga Up of smal or in factory 7 yoraing auto outa 






































Foreman Hardener for Machine 
Applicants must have had 








first-class experience is Case-hardeni ng, Ann and Heat | good class peatess mediut 
Treatment of various Carbon e whe 3 nents. Rearane in motor car and © build. 
various Alloy Steels and High-s Tool a9 10 ve positions), with ow! 
will be gi to man to working in conjunetion wi with of d American factory methods. vertiser 
cial whe bat OU The Geccocehly Soll wp hd kis testnaes 2nd OF ex 
is permanent and a ae excellent pho y to the | salary. 
right ah api os _ m Government work ‘mall ~ Address, P543, “The Engineer” Office, PSS B 
[_—. > ng 
Salary required, to your nearest Employment Exchange, Works Manager (46). Twelve 
ears’ works man 





ent. Steam, 1.C, engines, 
and mountings, — female labour.—Ad Fs, 
‘The Kngineer” 


(Clerk OE comin salified 


romans and F; aye4 § MAN. 
mage TENT of seal “| 


Foreman of Wood- -working Shop 


WANTED. Must have had good ence 
Repetition work, Wood-working Machines.—Apply, cooking 
ano mae rebcenens, and wages eoqurres, to your peeren: 


No one at present on Government work FF! be 











namie ost mnnediately edt & The o-Hingivecr 
Machine: Shop 1 Foreman Wanted Pngineer Pa Cu Aieienbent anh 
should Bhee't held es tvs none experienge on Turret 





AB in 3 CRANES, .. patting 2 apeiaee in 














Lathes and Gear Cutters. Must be up to date in latest wpe te methods of factory costi gays So 
machine shop practice, and able to turn work out{quickly and | where + The Bnginnes can be displayed ab ddress, 
accurately.— Apply, stating age, experience and salar: sary requized, P57, aT 
ie) t Exchange, mentinniog 
Hainver™ and Now AWOL No porsod lreedy engheed o8 bg neers rg Secralary. -Accountant 
eee Pa SPY: Bestns APPOINTMENT. 8 yéarv mara and varied 
achinery Foreman.— Wanted, Serta a —pay fp 
karge eee nk for Far _— FOREMAN to take ond ire and ° “ lease write in 
Cranes, Loveeeviaves, Sud. Aine machinery. Must be | confidence.—Address, , Office. _P549 » 
ovet my fo Pay abi oo 1. Ex- a 
m Femic Sa Soenseeanens years’ 
siya 2 ineer Mishiae Shop Mois. 


~ 


8, organisation on on gh lat work) high: retereness : ;,London 
ict. prefer —Address, P3653, Phe “Kenge ” Office. 

A: Sheffield Tool Steel Firm ae 

h good connections DESIRES to appoint a REPRE- 
se ATIVE for Great Britatn, Ye a gentionan not eligible Foreman Boilermaker or Plater 
eee, aa a oe in etiiet coutonse, Deaee cose Jb yews 
pill os tip 

required and as eae detal a ponies, vee rare lanes of work. mg workers).—Ad Post 


engagement r month and 
gh oi. F., c.0. Brown" 2 38, Tothill Street, Westie, experience, expert in production and 











Gener Wacoasan Erector Seeks 
A he ppest kd ‘2 aepepernns | to Pit roofs, and 


bel poh tats ie : 


Wasted at a Fitter- Driver 


cidade —_ a Power’ Station, situated in 
ae. of Suction Plants ona 





trong Mw kaario 105, = Engineer” Office. . Is yy 
anted for Works Maintenance, Ls Re ee ening in Engi- 
Capable FITTER. Must be ex Steam an a att T some 3 
and useful with Shop Tools. Gov ; LD EM rts - 4 
— wr Address, 124, “Phe | * Omen. ie a fe Olas | Setol eeation. Past a” 








Crane Turner (both Light 


helen a for Gold Mine, 
required, with with a a of testimonials, eae 


Die Sinker. — First-class Die 


Large Firm of ——- in 
a I | ea 


“The Engineer” 2002 


—, 
— ‘ 








py Etter Dep Semping:. itaation, ve Fal acancies for Ei. ht A 
mil be ; ts 
neer* cra meee Sean eae ys qured.—De a ae Biehalls in oo 





Fitters. Turners and iwiien 


ame ER Rie men. Good prospects for energetic 


[2st C.E., Inst. Mech. E., B ong 


INATIONS.— Mr, G. P. 




















—_ spt B.Sec., A.M. Inst.0.B., &., ARES 
ier grt Bachan, eee toaing = We gor and att Secale FORE Cotives can bo 
number 198 a at any ; i Ww SW. 

Ez 
torek eeper estes for —_ —* 
Ee yey thoroughly ex- ishman, iaen 
Berioneed man, expabie of ares Sole Charge g of Shores, and be azil. ed is See, eu ts Sao Pele en 
once een ta one why et Road Sad whe ientind = nas hardware 
reeeoee way work. No LISH MA NUPACTURER: ERS, to Sto capture trade ritberto @ 
- ~ Ger ede ge meptt. Oring | eo ‘Write, Bor’ Ra, Ie ie nod Night mine 
Emplorment } hey Any 4 a oie. gale, Liverpool. oes it’s 
‘Assoc Mem. Inst. C.E. (38), 1 5 Frm of E ngineers, with Sound 
years’ contre! of men with experience of steam and penne Windins spn ‘ales Bee teen i 
1.C. engines, and apeias ten and Hauling and W 


it design facture, used 
to complete con ae on and works, eka, Dat, a Fook, —.Agsoen, 


GAGEMENT. 2 =. Pose, “ 











onstructional Steelwork, —Ex- W ell- known E Fnglih Engineer- 
ENCED l be GLAD to DESIGN ING FIRM, manuf: ine Tools 
COMPLETE ty: ioe 7 king and ERECT SAME.— See 4 ae P a Pp! and pt TL a 
. * | SeLtiwe Ling! AGRATS for So oe end tare me pare. goad Ee 
Duet 5 ea and Mechani- | ‘2%: perticularly am = ay staling 
ae ENGINEER (2) DESIRES POSITION with full particnlans, te Box 1 ie ager 
rig | view to build up after the war trade with 
Grntigent. Good, orgener tactful for nguages fluent! est Australia After the We 





sibaa cous ENG 3, chety Min now in ing nd Asrioultural OPEN Arrieta.” Or 
“Phe Engineer” Office. carmepeapcy: » 


Were All Metal Rotar 


=e Bangaite goons MACHINE, about 120 sh: 
good condition.—Address, 


neer, General Ma: 

Engines siMiLAR POST or anager, Re- 
—, prodestiqn. wo tsining FREE, 
January ist, mooning Mes —Address, ar ad Re Pagina eer 











Epgineer Officer(31), About to quan: oa, eer 
GER, « assistant te reg Ea meer, _ ange suitable Sicast Guillotine Power 


to cut 3 


years’ experie instal- 
a; Rertatc goes hyde Sg x an 


bastion engines, £.£¢ .—R.T. a St. ec eae igoning- 


ham, 


ngineer 26), now Em 
Dye gi pasar (Se vee ans pasate 
Position in reg ee department of manuf: 

rn preferred. Experien in ens plant sag J 
tion and of now! 
copstraction, Apply by letter to Y psa, “ cart 


Wi fals a Une." "Particn 
W anted, New or om one 
ome ACE LATE, to prin Ba onal 8ft. or dia, ies, Gites “a 
£ Ae Ua GkP CATAL Sith bed 
Sin. to n. SHAFI fg MACH — Long 
exe ca LAS Sac oe Lona in 
outs wore “ The Engineer” Office. 











Exgin eer (30) Desires Post as 
ISTANT to WORKS PLANT bye thee 
Several years’ experieuce in factory construi ent 


trained, 
ding fice eres sppronticeship. Address, Bo63, = T 




















Engineer W anted, Portable Railwa 
ngineer (31) Requires Change, ag re aengehe yo ated 
Eerguaces (51) Secures ge sae Pri oe 2d Leer 
ising and Pa n, internal combustion be, m work | drome, Hendon. Also Steel ROOF TRE 
Plant, &e. anuary.—Address, PS45, “ The’ Engineer’ 40ft. span. 
B 





anted, Presses, Hand-screw, 
sigarsine g F - — tated “ey 


Epgineer (ar quires Chan @ ; 





rintere NT WORKS et ee ae 1 haere - UNDERWOOD, 5 Queen atreats E. 
ae i det ‘atten ink ech) set ' Fite Wena ‘Second- ton Guillotine 
- POWER SHEARS, ia, %, 





_ blade, to out 1:16in. 


E ineer (41), J First-class Tech- “Kaldiromn 
I ardnance, motor, 





CAL i ex . — - 
ro ag seyence . tga mest, To as ania Two or “Three Nowe or 
wa IN 
omar GE, capable control—Address, P557, “The Bnei tak SaCOmD- RAND rtoolg =e BPs Hacu mow 








Nhat Spare Machine 


MENT have was “2 FINISHIN: 
PARTS FOR A Ai ENGINES Write 


Engineer (50) Seeks Res ansible 
SITION, Marine Supervision, or 

RB. of T. certificate ; modera mafine practice and sea expe! 
ence ; 6 years’ contractor's engineer ; power station inetalla. 
tions, erection and supervigion ; excelle lent testimonials.— 
Address, P539, “The Engineer” Office P539 8 


nglish Mechanical Ba ineer, 
over military oe 2. sound health; g references, 
DESIRES APPOIN General Engineering ; sixteen 
years superintendent English brewery.—P. A. LEWIS, 
Kelowna, British Columbia. P540 B 


Steel Metallurgist of Sound Ex- 
PERIENC ged for rat years manager of large 
Etectrie Furnace HS POSITION of of responsi- 
bility.— Address, Péi6, “Tre Segtmecr™ Office. Péié » 


Eau, 
lars, to 


vin; 
es, Clerkenwell-road, Latlen, E61. tt 


otime Recorder waatad 
‘Aavertising ete de Pea vier edtes, Cento ie, i 


Copret, Residue (Sul phate, &e.). 


YTED SUPPLIES, any quan npn 














“The 


INEER 
Required, 80 Tons Rails, 90 Ibs., 


bout, at-Bottom or a or double-head ; new, ‘sem 
or second- 250, “‘ The e Engineer ” Office, 250 r 


er oh or Portable En- 
GINE ee ee very. ona a. 

Bip volts, 60 periods._DIENY aud LUGAS, 325, High Holborn oo 
= 


Mrarbo - Alternator. — Wanted, 


Second-] —y eee Aleweracoe, preferably with 
Screens to 2500 K.W., single phase, so 


ee 
yao KINCAID "and CO., 3, Central Buil ange West. 
minster, S.W. 1. 


ime Recorder, as New, 
Fate latest Pee. What offers ?—A, ¥. 
PELL’ 149, Farrlogdon- road, EC 1711 « 


meron Duplex Pump, Steam 


linders léin., ugers l6in, 
suction and de delivery ; in notes —HARRY OKRA 
.. Ltd., Staines. 136 


fret Dis sposal, One 8-Ton Stock 


AR. ay R laid * down in 1911, complete in every 
Goal end ae £8 te re parts, The sonverter is is at 




















Jan. 18, 1918 
For Sale, Motor, DG. 6- Pole 


Pateetal tyes, wee S 400-500 am 380-400 r. 
fitted with shi frame; in iat la condition’ 
A. UND! RWi OOD, ana Queen-; street, E.C. 4. 258 o 





Vs Sale, One Second - and 


ENGINE TURNTABLE, 42ft. diameter, 4ft. 84in, 

mee, we come et girders, Good serviceable con- 

an sere. 5. WHITE and SONS, Raliway Engireers, 
185 


Ga 


Por Sale, One 8 Horse-power 
aon Xt Nem! BOILER, in working condition ; made by 
stern as aa moa od from HOMOCEA. _s Sout =< 

o r . »S- 
fue Witedee ewe “4 








Fer 8 Sale, Pump, Worthington, 


D, of eee. triple expansion horizontal 
8 per 
NDERWOOD, 3, Queen-street, E.C. 4. 260 « 


Frer Sale, Press, Hydraulic, ‘ay 


ae, ot og yo table Bin. square, daylight iad 
ram as eroetwe 
A. UND Woop. Qnlenetieet, E.C. 4. 236 


type, eoat alin 








dismantled, an a § by 
appointment. Price on application. pag y Son Fy 1%, “ The 
agineer ” Office. 1% 6 
be Disp osal, 5 Tons Bright 
Rig 8 — -Wlin. diameter, in lin. lengths. 
M48 « 





iriver te 18, “Phe Engineer ™ Office. 


ee Hire, Pum 


we ane eo for 
RICHA 


For & RE — 


50 K.W. 3, Deena Steam GENERATING 


Dey sSoataeat i aE ENGINES, by 
re. 


» P 





Hop. S226 





d wound, 





ove 
ay runing by I" mt. 
DAVY BROT Park Ironworks, Sheffield. 166 o 


Fer Sale :— 


One 1400 K.W. BELLISS TRIPLE-EXPAN- 
SION ENGINE, with E.C.C. Alternator, 2100 volts, 50 
-at ae oe ping engine, [4 


<= 
Also “ONE “SIMIL: AR in every way, exeage that 
tponging i hy McLaren. Sp 








»P 





R. H. LONGBOTHAM & CO., Ltd., 


who are or we an. of ti Both 
ay ard in cellent con t conde = el ny pat of te engines are 
table OF an: 


for cog driving. 
Teloptonen: ¥6 t ns Bente Ab oad Tyne, 236 
For Sale :— 


PARSONS STEAM TURBINE,. 3500 K.W., 
bg me pte beg Seakind: , with alternator, fleld rotating 





6000 volt maximum load ; 


2-PHASE ALTERNATOR, 1400 K.W., 2100 


50 b 1 
won las OF Rut Sao yartn lle wha 
exciter and condeosing plant. 
2 Pein ALTERN ATOR, 1400 K.W., 2100 
‘ol ‘el E.C. Co: bh 
volts, on. Ws Se SS os ee triple-e —_— 
coulter aod eantomeinn plant. 


WILLANS-PARSONS STEAM TURBINE and 


ALTERNATOR, 1200 K.W., <= 0 ene. we. se in., 
11,000 volts, ae with also 
condensing plant, air and circu Bh Hann ng &e. 


350 KW. ALTERNATOR, three 
by BS H. Co., driven b; 


yee ft. stroke, ywhsel 20ft. an} Pan ONS 
One Willans RECIPROCATING Big EN. 
aan Ae i. 230 =. ay with surface 
condensing plant, air and circulating pum 
R. H,. LONGBOTHAM & CO., Ltd., | 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 4 W ; %67_N 
Tel. Add. : “ , Wakefield.” 2017 6 


roephees, 50 exptes, 


a cyl, 





te Sale :— 


sq. feet of STEEL FLOORING, in plates l0ft. by 2ft. 
by toh vith jointing strip. 


8 N 
PO Ree ei ea 
pe mp eter and Mt. “= Ufete geared “4 ast 
toast sok, of ie, meter “od diameter, weight 31] to 


One new FIRRAORE ING MACHINE, by Maiden and Co., 
to panes a diameter, moter driven, porat 2o 


One do. os on doyey bog , TR 


One 12-ton Electric OVERUEAD TRAVELLING CRANE, 
3eft. span. without motors 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


or Sale, Air cee : by 
on TEI Pelee fo 
Fr Sale, Blower, 5in., with | sx 
Mia iNG snd 08, La, Rogineer | bm 


Fer. Sale, Crank Shafts (New, 


ne), ey . dia., Ilin. throw and other sizes; also 
ih ie Warm ee i ‘ 6ft. dia.—Apply, CAPEL a oe 


Fer Sale: Caede ’s No. 2 Gas 
sate ae’ iN pie © wa Pad 


HP. Dermcndaeyseen Geek 


2012 a 

















and CO, Ltd, street, 8K 1. 
Fer Sale, Dr ryback Boiler, by 
fd ge , 15ft. din. by 8ft. 9in., 1501b. w.p. ; 


A. UNDERWOOD, 3, Queen-street, E.C. 4. 259 « 





LIE, Sale, E ine, Horizontal 
sin. diam s si alate fr 1b to ‘oho, stro fe Biss 


ms Oy ta rard Tver 3, Queen-street, E.C. 4. 2656 





\ orks Manager Open to En- 


GAGEMENT, Expert in so aud organisation 
of high-class work. Can tndertake new lay-outs, nise, 
or improve existing conditions. Wide experience, and first- 
class record for successful control and good results. Address, 
»567. “ The Engineer” Office. P567 5 


Large ‘Serap-cutting Shears Re. 
IRED for urgent delivery, with Gap noi 
less they a: 20in., —_ and Donald's machine —h but en 


mast be in good dition. — sae bites 


pred and ful full "yarn to SHEA é 
¥ 








Fo Sale, Press, Hydraulic, gin. 


Pr. se two ohn daglights, pat = > a, steain 
heated, im Fed y Be: 
A UNDER OCD, 3 panty Tia hy ae 4. 24e 


ae Sale, Suction Gas Plant. 


One 140 EP. Suction Snaiie, com sage with two 
cers, 80 a8 to work day and night, le by Seihoreon 

arg  Daeeaetin: in first-class Ye i oy order, —~ 
ticulars and THE wateda 


MFG. CO., Ltd Dolectaland, Wattor Watford. 
|e Sale, Sulzer Three-Stage 


PO tap nce och MINING EOM®, ‘vg Bi ind , capacity 
ical head, coupled induction 
motor, near BH. P< a es Splines, 500 








volts, 50 cycles. 


Dg for lin. or Ijin. eee also ROPE “any 7ft. dia.., 
Oin. bore, 19in. a 154in. through for lia. or Ijin. » 10 
grooves, ougel te. w.—THOS. OXLEY, Ltd., Sb’ orks, 
Sheffield. lekest; 4630 (3 lines). Telagrams : # — 


e 


15ft. by 


21 





Tank, me I, 


OOb, nc pay ae EC, 4, 


Fer Sale, 


18ft. x 5ft. ; ca 
A. UNDER 





or Sale.—Teak, Prime Ran- 
GOON PLANKS, 2in. to Sin. ; MAHOGANY, PRIME 
HON DURAS, to Sin. ; OAK, | PRI PRIME DRY 


PABA NESE Hf. niin in, dyn. | —Adaress, 
Fer, § Sale, Tw Two Tender Loco- 


Mt Beyer, Peacock 
and Co. rebuilt a be the Great the Grest Western Railway co. at Swindon, 
about 1! cylinders 1 rece coon he 








0 68 1b.-166 Ib. 
with stats for fvctonby' i Pe whilst ran en ated 
. erent On rail Peete 
pas my a ry 
or i Veaka en ee 
stroke. 


ved lie ENGINE, crtinder Tale, P| ne by 





60 Ibs, 
HORIZONTAL ENGINE, cylinder 1 t. - 34 by Min., 10ft. fly- 
wheel. and Pressure 
HORIZONTAL €ONDENSING ENGINE, cylinder 20in. 
Sin. W 85 Ibs. 


Bri Pressure 
“GAS ENGIN E, ee linder Pay by Win. stroke by 
ee m., complete w h starter, alec -wheels and pulley 
Barkers ingh 


et in ai 


THE P: 
DUIT co, Lad., 


Fer Sale, 2 Riveted Steel Ore 
CATE WOOR with ote ti . at o 


Pinan =e 10 N.H. P. Undert 


ae -—s Shao 3 PB yn , Paxman 
mediate delivery. ig ENDER 3 


t conditi 
- t) AMLESS STEEL TUBE -_, F- 
Piume-streez, Birmingham. 











16 N.H.P. Loco. 


Por § Sale 
steam ; Self-contained COMPOUND 


120 Ib, 
ENG @ and 13 x 14, by Davey-Paxman; qantas 
pac hye UNDERWOOD 3, Geamasen KC. 4 ig 
“ U ” 


or Sale, 35 H.P. Type 
METCSLTE Lo, F ana Me ee y, BAvIMe a 











For Sale, 40, 36, and 25 H. P. 
kerosene. QINES, running, on i Box 0. Al, 5 
Advertisement, trai News, Limited, §, New 
Bridge-street, Ec. 4. 268 « 
Gas, Engi ines.—We have a Few 
nurses ere A ready sew A arcing 4 tes sizes 
from 24 B. joes and from the 


makers, W. J. FTES ani CO. Ta. od mt 


[mmediate Sale, Fowler 8 H.P. 
baa or a pee SET, gery 8 ae 
Apply, W. RevvolDs, Fordfield House, Ampthill. 





“Ile 





Lines New, ach Make (in 


een at — :—Qne 12fin. High-speed b; = box 
hdale Profiler, table 


a, eae ater tae a 
bed. 
rtathe, ke Bend for 


; one Spin. 6ft., gap 
hg 6in. ot Exp 
, irae" 
Dowwine, ts reerow-atting Birmingham. 





FOR SALE. 


Mess * Lee and Hunt, Limited, 


Bemsggg | ee oe —— 
M. aed R Sn DisPosay of 
Se ek cata 





a. 100-5000 lots 
sae x an. XS Ce eos 


* hg Beate qonmtng ‘required ages 
Tim- . 


tok "the 
ew Creosoted Crossi 





To prom: hg NEW EOSOTE: 
CROSSINGS, Fee on, by 6in. State 
quantity at Aloe int, “The Engineer ” Office. 





or Sale, Horizontal Compound 


NON-CON ENSING RaGiee, we with . Crltsdere 18in. 
and 28in. dia. x stroke ; Corliss 
cylinder..F, W iLER, Midsomer N Norton, Somensot 








rtable Hoists For Sale, 


delivery ; to lift 4402. § to ft, 
ws | dja oer, dt al Da 


sm 
4a 








u 
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SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. V.* 
MARTIN’S CULTIVATOR CO. 


‘with a three-furrow plough is~only approximately 


30 ewt., the weight per unit of area in contact with | 


| the ground is by no means high. hess 

The standard plough fitting is composed of three 
; general purpose heads, with steel breasts for plough- 
| ing three furrows 9in. wide up to 9in. deep, but the 


——— 


motion of which brings about the movement laterally 
of the plough frame or rear carriage with respect to 
the front part of the frame which carries the engine. 
The chain of the creeper is made up of two kinds 
| of links arranged alternately. There are, first of all, 
the links forming the feet on which the vehicle runs, 


Tue raotor plough made by Martin’s Cultivator | firm also makes a two-furrow digging plough for | and then there are intermediate links which connect 
Company, Limited, of Stamford, is, as will be seen | ploughing two 12in. furrows, which can be fitted in| the feet together. Only the latter gear with the 


from the accompanying engraving, Fig. 24, of the 
caterpillar type. It is a self-contained machine, 
intended to set its own ridges, to finish off the field, 
to cross plough, and, in fact, to do all the work that 





| place of the three-furrow plough or supplied 
| Separately. 

| We mentioned above that. the engine clutch and 
the two dog clutches of the creepers are controlledby 


& 





Fig 24—-MARTIN’S MACHINE AS A PLOUGH 


can be done by horse ploughing. It is, in its standard 
form, a three-furrow machine, which is manipulated 
by one man. Its makers claim that in ordinary soil 
from five to six acres can be ploughed per day with a 
consumption of from 2} to 3 gallons of petrol per 
acre, but they point out that the consumption of 
petrol or paraftin——for the engine can be made to 
operate with the latter fuel—-and the quantity of 
work done must necessarily depend upon the nature 
and condition of the land, and the sizes of the fields. 
For work in heavy clay ground the rear plough of the 
three may be detached, and the machine thus con- 
verted into.a two-furrow plough, in which condition, 
it is stated, it will do the work of three teams of horses. 
Moreover, the whole of the plough frame can be 
detached and its place taken by a wheeled under- 


carriage—see Fig. 25—the machine being then con- | 
verted into an agricultural tractor suitable for work- | 
ing cultivators, drills, harrows, binders, mowers, &c. | 
A pulley for driving machinery can also be attached. | 
It is 18}in. in diameter with a 5}in. face. With the | 
engine running at 1000 revolutions per minute its | 


speed is about 90 revolutions per minute. The field 
of usefulness which the machine is designed to cover 
is therefore wide. 


The engine is of the four-cylinder, four-cyele type, | 
similar to that used in heavy motor lorries. The | 
cylinders have a bore of 3jin. and a stroke of Sin. | 
At a speed of 1000 revolutions per minute some | 


25 brake horse-power is developed. The standard 
machine is fitted with two “‘ Zenith” carburetters, 
but an air heating apparatus may be fitted, so that the 
engine may be started upon petrol and run on paraffin. 
The ‘ Dixie” magneto is employed, and there is an 
enclosed governor. Lubrication is effected by means 
of a gear-driven wheel pump, and the radiator is 
furnished with a water circulating pump and the 
usual fan. The power of the engine is transmitted 
through a cone elutch faced with Ferodo, and double 
leather universal joints to an enclosed gear box, the 
first motion shaft being fitted~with ball ‘bearings. 
There are one forward and one reverse speed of three 
miles pershour. ‘The main cross shaft, which runs in 
phosphor bronze bearings, extends through the side 


of the gear box and carries two sprocket wheels, each | 


of which has an enclosed hardened steel dog clutch. 
These wheels give motion to the endless track creepers 


by which the machine is propelled. The engine | 


clutch and the dog clutches just mentioned are 
operated by a single lever in connection with a locking 
gear, which has been patented during the present 


year. Steering is effected by means of a hand wheel, | 
worm and sector. As will be gathered from the | 


engravings the various control levers are all arranged 
within easy reach of the driver sitting in his seat. 


The chain tracks are also constructed in accordance | 


with a recent patent taken out by the makers. Each 


van be independently adjusted so as to act as land | 
and furrow wheels respectively, and also to regulate | 


the: depth of ploughing. As is pointed. out, they 
distribute the weight of the machine over a large 
area of soil, and since the total weight of the motor 


* No, IV. appeared January 4th. 


one lever. The mechanism may now be described in 
a little more detail. The controlling lever is mounted 
close to the steering wheel. A sliding rod passes 
through a sleeve on the steering wheel pedestal, and 
its front end is connected by a universal joint either 
to the main clutch lever or to the reversing lever. 
At its rear end the rod is pivoted to a lever which has 
its fulerum below the rod. When the lever is moved 
to and fro the rod is also moved forwards or back- 
wards. Matters are so arranged that both rod and 
lever can be rocked from side to side. When pulled 
backwards or pushed forwards the rod operates either 
the main motor clutch or the reversing gear, as the 


case may be, and when rocked to one side or the other 
it throws the driving mechanism on that side out of 
| gear. In working,if it be desired to make a sharp 
| turn to the right the lever is moved to the right, thus 
| releasing the right-hand dog clutch. The right-hand 
wheel thus becomes stationary, while the left-hand 
| wheel continues to revolve. If it be desired to turn 
to the left, then the lever is moved to the left, so that 
the left-hand wheel is stopped and the right continues 
to revolve. These movements are, however, only 
| made when it is desired to make a very sharp turn, as 
| at the headlands. Steering for guiding under ordinary 
conditions is effected by the steering wheel, the 





sprocket wheels. Each intermediate link has two 
paralle] side plates connected by two tubes, through 
which the link pins pass. Each tube has two pro- 
| jecting plates or webs, which also connect the side 
| plates. The two inner side plates approach each 
other as they pass towards the outer surface of the 
link ; that is to say, the surface remote from the axes 
of the wheels round which the chain runs. The inner 
surfaces of these plates are flat, so that wedge-shaped 
apertures are formed for the reception of the teeth of 
the sprocket wheels. The two tubes connecting the 
side plates of the intermediate links are intended to 
provide bearings for the link pins, and to prevent dirt 
from getting to the pins between the side plates. 


J. anp H. McLAREN. 


In the tractor made by Messrs. J. and H. MeLaren, 
of Leeds, which is illustrated in Fig. 26, the boiler is of 
the usual traction engine type, and is designed to 
carry a working pressure of 200 Ib. on the square inch. 

. The engine is compound, and has cylinders 4}in. and 
74in. diameter by 8}in. stroke. In the tractor as 
ordinarily built there are three changes of gear, 
giving travelling speeds of 5, 2} and 2 miles per hour 

| respectively. To obtain these speeds, however, the 
engine is not always worked at the same speed. 
For example, its speed when the tractor is running 
on the road at 5 miles per hour is 314 revolutions 
per minute, but when ploughing at 2 miles per hour 
the speed is higher, namely, 355 revolutions per 
minute, the different travel speeds being, of course, 
brought about by different ratios of gearing. The 
engine also runs at the lower speed when in its inter- 
mediate gear, with the tractor travelling at a speed of 
24 miles per hour, which is that usually employed on 
ordinary gradients on the road. The greatest amount 
of power is, of course, required when ploughing, and 
the McLaren engine has, we understand, given off as 
much as 40 indicated horse-power. When threshing, 
grinding, &c., it is not necessary to develop so much 
power, so another rate of revolution has ‘been fixed, 
namely, 285, this lower speed having been adopted in 
order to: give a reasonable diameter of fly-wheel to 
prevent belt-slip, and to give a good turning moment. 
The fly-wheel, it may be said, is 2ft. 6in. in diameter 
and 5in. wide.’ The governors are of the high speed 
type, and are direct-acting. They are - fitted 
with a variable speed gear, so that the speed of the 
engine can be altered while it is running. A draw-bar 
pull of 2 tons is obtained. 

In designing a tractor of this type, which, in addi- 





Fig. 25—MARTIN’S MACHINE AS A TRACTOR 


| tion to its other attributes, must conform with the 
| Heavy Motor Car Act, and hence not exceed 5:tons in 
weight, it is, of course, a comparatively simple matter 
|to provide an engine which will give a high power 
| and still keep within the material ration allowed, pro- 
| viding the customer will be satisfied with a maehine 
| having a life of three years or less. As, however, the 
| users in this country have very different ideas in this 
direction, and as some of them at any rate expect a 
| tractor to live as long as a traction engine, the average 
| life of which, so far as Messrs. McLaren’s experience 
| goes, appears to approach thirty years—it becomes 

a difficult problem to secure the power- mentioned 
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| 
above, and still to have an engine that will not shake 
to pieces before its time. 

In order to get the desired result the material used | 
must be of the very best and most suitable quality | 
throughout. The boiler and fire-box plates must be 
carefully selected ; in the case of the tractor now 
under consideration they are made of specially soft 
mild steel, produced to an analysis supplied by the firm. | 
All shafts are mild steel forgings ; all the gearing of | 
hard and tough steel. All castings in connection | 
with the spring gear are of cast steel ; many other 


1910, when the engine gained the Royal Agricultural 
Society’s Gold Medal :— 


| Summary of Results obtained with the McLaren 5-ton Tractor, 


taken from the Official Report of the Judges of the Royal Agri- 
cultural Society of England. 
Roap Trsts— 
Load drawn, trailer (trailer and contents)—7 tons 17} ewt. 
Distance hauled—24 miles. 
Total time on journey—2 hours 51 minutes. 
Average speed—slightly over 8 miles per hour. 
Coal consumed—214} Ib. 
Water consumed—180 gallons. 
Fuel consumed per mile——slightly over 9 lh. 

















Fig. 26—McLAREN’S 


parts of the engine are steel castings instead of cast 
iron, while all the bearings are of phosphor bronze, or 
of Admiralty mixture gun-metal. 

}: Assuming the quality of the material to be perfect, 
the next item is correct design, so that the material 
at disposal may be properly distributed, and that there 
may be no weak link in the chain. Many of the 
stresses are met by careful calculations, while others 
are provided for by means of information collected 
and tabulated over a period of forty years. Messrs. 
McLaren claim that as a result of care in these direc- 
tions every tractor they have turped out is doing good 
work to-day, and that not one of them has been con- 
signed to the scrap heap. 

A frequent source of trouble in road engines is 
caused by the bearing brackets shaking loose. In 
the present instance the brackets are secured to the 
horn plates of the boiler by turned bolts driven into 
reamered holes. After the nuts are tightened up the 
heads of the bolts are riveted over to prevent any 
possibility of the nut slacking back. The bracket, 
however, does not depend entirely on the bolts to 
keep it in position, as a spigot is formed on the side of 
each bracket, and is made to fit tightly into a bored 
hole in the horn plate. The main road wheels are 
5ft. in diameter and 12in. wide. Each is driven 
independently by gearing down each side of the engine, 
so as to relieve the main axle of alltorsional stresses, 
and to avoid ali trouble caused by keys, &c., coming 
loose. As there are no keys in the main axle, and 
only one side of the second motion shaft has keys in 
it, it is a simple matter to take out these two shafts 
should the necessity arise. 

Consumption of fuel is a matter of vital importance, 
and this question has been thoroughly considered in 
all its bearings by Messrs. McLaren. The cylinders 
are, as we have said, compound. They are steam 
jacketed, and any condensation automatically drains 
back into the boiler. 

When required, though it does not form part of the 
standard machine, a superheater, patented by the firm 
and consisting of coils of weldless steel, may be placed 
in the smoke-box above the smoke tubes of the boiler. 
With it, so we gather, a superheat of 116 deg. Fah. 
may be obtained on a steady load. When it is 
employed two regulator valves are provided for 
starting and stopping the engine. One allows super- 
heated steam to fiow into the cylinders, the other 
saturated steam. As the saturated valve is only for 
use in cases of emergency, it is locked by a padlock, so 
that it may not be used by an indiscrim:inating driver. 

A feed-water heater, consisting of straight copper 
tubes contained in a light cast iron casing, is also 
fitted. The feed pump forces the feed water through 
the heater, which is heated by exhaust steam. A 
temperature of 208 deg. Fah. is obtained. 

In order to show the all-round efficiency of this 
engine we give below some figures taken from the | 
report on the results of the Baldock Competition in | 


STEAM TRACTOR 


Brake Tests— : 
Average brake horse-power developed—22. 15. 
Total fuel consumption at full power—185 Ib. 
Fuel consumption per brake ho1se-power per hour—2.08 Ib. 
Steam consumption—17.2 Ib. per B.H.P. per hour. 


Proverrnec TEests— 

Net time ploughing 5 acres—4 hours 56 minutes, 
Coal consumed—273 } Ib. 

Water consumed—228 gallons. 

Coal consumed per acre—54} lb. 

Cost of ploughing one acre—3s. 1d. 


RANSOMES, SIMS, AND JEFFERIES. 


A compound steam agricultural tractor, made by 
Ra~ somes, Sims and Jefferies, Limited, of Ipswich, 
is shown in Fig. 27. As it is represented in the engrav- 
ing it weighs about 4} tons, without coal or water. It 
is, as will be observed, of the road locomotive type, 
and is furnished with a locomotive type boiler, fitted 
with five tubes 2}in. in diameter, and 22 tubes lin. 
in diameter. The total heating surface is 68.83 square 
feet, and the grate area 3} square feet, and the designed 
continuous working pressure is 180 1b. on the square 
inch. ‘The high-pressure cylinder is 4}in. in diameter, 
and the low-pressure cylinder 7}in. in diameter, the 
stroke of both cylinders being 8in. A by-pass is pro- 
vided by means of which high-pressure steam can be 
admitted to the low-pressure cylinder, so that in- 
creased power may be available in times of emergency, 
and starting facilitated. Both cylinders are lubricated. 
For the high-pressure cylinder there is a mechanically- 
driven pump lubricator, which is fitted to the steem 
chest, and has a visible feed, while a self-acting oil 
cup lubricator is provided for the low-pressure steam 
chest. The crank shaft brackets are formed of the 
steel fire-box side plates carried upward and backward, 
and stayed by cross plates riveted between them. 
Link motion reversing gear is fitted. There is a fly- 
wheel 3ft. in diameter by 5}in. face, which serves as a 
belt pulley,. and runs, normally, at 230 revolutions 
per minute. At that speed the engine develops from 
16 to 20 horse-power. ‘The engine is fitted with 
governors. For travelling, two speeds—namely, three 
and five miles per hour—are provided by means of 
gearing in the standard machine, and a third speed 
can be added if required. All the gear wheels are of 
cast steel and the first motion wheels have machine 
cut teeth. 

The rear or driving wheels are 4ft. 9in. in diameter 
and 12in. wide on the face. They are provided with 
steel cross plates, arranged at an angle. The front 
wheels are 3ft. lin. in diameter and 5in. wide, and 
steering is effected by worm, worm wheel and 
chain actuated from the driving platform. Com- 
pensating gear is fitted to the main axle. On the 
main axle, too, there is a winding drum carrying 50 
yards of steel wire rope. The engine is mounted on 
the firm’s improved arrangement of helical springs 
to the main axle and laminated springs to the front 
axle. There is a block brake acting on the inside of 
each driving wheel. 

Water is carried on the engine in two tanks. The 
larger of them, which can hold 85 gallons, is contained 
in the tender. The smaller tank, which has a capacity 
of 65 gallons, is arranged under the barrel of the boiler. 
The two tanks are in communication with one another. 
A gun-metal lifter is fitted to the fore tank, and a length 
of armoured suction hose and a strainer are provided. 
There are alternative means of feeding the boiler. 
The first is a gun-metal plunger pump, driven by 
machine cut geering from the engine; the other an 




















Fig. 27—RANSOMES, SIMS AND 


The engine is provided with two water tanks, one on 
the tender holding 74 gallons, and one in front holding 
81 gallons. It is mounted on springs back and front, 
and is provided with differential gear, which can be 
locked while the engine is in motion. There are rim 
brakes on both hind wheels, a winding drum and 
steel wire rope, an injector, in addition to a feed pump, | 
a water lifter, &c. 


JEFFERIES’ STEAM TRACTOR 


injector. The usual accessories are also provided. 

These engines are professedly more especially in- 
tended for hauling loads of from five te seven tons 
on ordinary roads with moderate gradients than for 
ploughing and similar farm work. 
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WAGES AND PROFITS IN: BRITISH 
INDUSTRY. 
a6 By E.T.GOOD «Frit Rm # 


WE shall not get labour to co-operate heartily with 
capital for the promotion of industrial efficiency and 
trade expansion, nor to drop its movements for 
nationalisation and other dangerous schemes, unless 
and until we remove from labour’s mind a certain 
big delusion—namely, the idea that, on a rough 
average, the small capitalist class takes about twice 
as much out of the proceeds of industry as the great 
working class is paid in wages. It is this “ big 
profits’ idea that is at the root of most of labour’s 
discontent, labour’s disinclination to speed up, and 
labour’s political movements. The doctrine that 
the “rich ’’ (one-tenth of the community) take two- 
thirds of the national income, whilst the ‘ poor” 
(nine-tenths of the people) receive only the remain- 
ing third, has been so persistently preached by false 
Socialists, and so consistently left uncontradicted, 
unchallenged, and even unanalysed, that the workers 
have come honestly to believe that it is true in the 
sense that they only receive one-third the products 
of their labour. The real fact is that labour takes 
ten times as much in wages as capital takes in pro- 
fits—that is, out of the proceeds of actual, productive 
industry. 

It ought not to be difficult—certainly not impos- 
sible—to dispel the misconception about wages and 
profits, and to get the workers to see industrial finance 
and economics in something like a true light. It is 
a pity that such a question should have to be raised 
in these times ; but the evil of discontent is acute, 
and must be removed, or mitigated, if we are to make 
real progress. For many years before the war our 
industries were hampered by strikes, by restrictions 
on output, by the “slow-timing’’ of machinery, 
and by the limitation of apprentices, mostly due 
to this belief that capitalists take inordinate profits 
whilst paying inadequate wages. In the last ten 
years before the war 100,000,000 individual work- 
ing days were lost by strikes alone, and hundreds 
of thousands of our workers were obliged to emigrate 
or starve, whilst the Germans and other competitors 
beat us in first one industry and then another, first 
one market and then another. 

This conflict between capital and labour has become 
so deep-rooted that even during the war—in face 
of the urgent, imperative need for coal, munitions 
and every kind of industrial productions—about 
6,000,000 days have been lost by strikes. And after 
the war, in face of the new taxation we shall have 
to carry and the new competition we shall have to 
meet, we may be beaten in the trade race, and suffer 
much unemployment, poverty and hardship, unless 
this preposterous idea about the unequal distribu- 
tion of wealth, about capitalist ‘‘ exploitation,” as 
it is called, is dispelled. For it is a preposterous idea. 
As a matter of fact, labour already gets in wages ten 
times as much as capital takes in profits, and the 
only way to increase wages and general prosperity 
is by increased industrial production, and not by 
fighting the capitalists or nationalising industries. 

This “big profits” delusion, so industriously 
spread by Socialists, is based mainly upon a mis- 
conception of income tax returns. These returns 
are taken at their face value. Then it is assumed 
that all rent, interest and profit, must come directly 
or indirectly from industry, or labour. Next it is 
roughly calculated that so many million workers 
have an average wage of so much per week, and the 
gross totals of wages. and incomes are set out in 
striking figures. ‘‘ Look,” says the Socialist, “‘ the 
amount assessed for income tax has grown by hun- 
dreds of millions, and now reaches £1,200,000,000 a 
year—pre-war figures—whereas the great working 
classes get only £600,000,000 a year in wages.’ Those 
are the exact words of one of our best known mem- 
bers of Parliament, speaking as President of the 
Trade Unions Congress a short time before the war. 
Can we wonder at discontent ? Whilst such an idea 
prevails—so long as it is believed that the proceeds 
of industry are divided two-thirds to the small 
capitalist class and only one-third to the great work- 
ing class—the labour problem will grow. As an old 
workman, trade unionist, and for more than twenty 
years a writer on public questions, I consider that the 
clearing up of this fallacy about wages and profits 
is the most important of our economic problems. 

To begin with, it is wrong to take income tax figures 
at their face value. They deceive many people 
besides Socialists. The growth of the cheque and 
credit systems has accelerated the circulation of 
money, and many a pound, or unit of the national 
income, is counted, assessed, and taxed several times 
over within a year, so that the pound, which may or 
may not have been obtained from the employment 
of labour in the first instance, passes through the 
accounts of a large number of taxpayers, and por- 
tions of it having formed the profits or incomes of 
these people, it swells our official figures by a good 
few pounds by the end of the year. Labour sees the 
total—in figures—and concludes that all of it repre- 
sents profit got by capital out of industry, just as 
labour imagines to-day that nearly all the extra price 
of commodities represents what is called profiteering. 
The workers will have to be educated up to the hard 
facts before we can have real industrial peace and 
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progress, The true relationship between wages 
and profits and prices will have to be explained, at 
least, in rough outline. It must be made plain that 
whilst the £600,000,000, or whatever the sum is, 
that is paid in wages is solid £s. d., the £1,200,000,000, 
or whatever the figure is, that is reviewed by the 
revenue authorities, is something very difierent. 
Only a small proportion of the latter total is ob- 
tained from the employment of labour, as commonly 
understood. 

Consider, for example, the incomes of our muni- 
cipal and State officials, who serve labour as well 
as capital, and towards which capital as well as 
labour contributes. They are incMided in the 
official returns, but cannot be described as capi- 
talist profits. The income of the schoolmaster 
engaged in teaching working-class children is ineluded 
in the general bulk. Now that schoolmaster’s 
income is derived from general rates and taxes paid 
by the capitalist as well as the workers, but the 
value, or service represented by the income is ren- 
dered to labour in the shape of education for the 
worker’s children, but only a portion of the income 
is obtained from the workers. This is only one of 
many cases that prove that Socialists are wrong. 
The salary of the trade union official is another 
case. The income of the doctor is yet another. 

Again, a large part of what is called the national 
income represents the result of pure speculation 
—it is the profit obtained by successful capitalists 
or speculators, from unsuccessful ones. For 
example, a hundred small tradesmen may each 
invest £10 of their own hard earnings in some local 
enterprise. Difficulties are encountered, and year 
after year there is no dividend, though labour is 
employed and wages are paid. Competition is 
keen. Rates and taxes mount up. At length the 
company is beaten. The little shareholders are 
glad to part with their capital at a fraction of 
its face value. Possibly a big capitalist takes the 
concern, puts in new machinery, and waits for 
better times. Labour is all the time drawing trade 
union rates. At last success may be met with. 
The big capitalist eventually dies, leaving a fortune 
—in figures—and the workmen at once conclude 
that all the money has been got out of their labour. 
Yet possibly the losses of the original shareholders 
would outweigh the gains of the successful owner 
of the works, whilst the bulk of the latter’s fortune 
had been derived from other sources. When “ Sir 
Coa] Owner ”’ dies, leaving a fortune of, say, £500,000, 
labour men calculate how many poor miners have 
delved all their lives to make that half million for 
that bloated capitalist. It does not seem to oceur 
to these people that probably the major portion 
of the fortune is represented by plant and machinery, 
without which the miners could not be employed. 

It may be recalled that the 1907 census of pro- 
duction showed that 7,000,000 workers only added 
£712,000,000 in a year to the value of the raw materials 
they worked up in the factory process—little more 
than £100 per worker. How much was left for the 
capitalists after wages were paid? If the Socialist 
doctrine were true, it would mean that for every 
pound paid in wages some capitalist would be 
obtaining £2 in profits. But that is far from being 
the case. Roughly, it takes anything from £150 
to £200 of capital to employ a workman, and as 
the average dividends do not exceed about 5 per 
cent. per annum, spread over bad as well as good 
years, it follows that not more than an average of 
something between £7 10s. and £10 a year is paid 
in dividends for each workman employed. In other 
words, for every penny taken by capital from indus- 
trial enterprise, labour gets a shilling. Lord Rhondda 
—-when Mr. D. A. Thomas—pointed out a few years 
ago tha’ his firm paid fourteen times as much in 
wages as in dividends. And that is pretty typical of 
the coal mining industry in general—in fact, of 
British industry in general. Nor must it be forgotten 
that capital pays its share of rates and taxes for 
the common good out of its profits, as wel] as pro- 
viding for new enterprises. Occasionally, in a 
good year, or in a special case, capital makes big 
profits; but where would the money come from 
to invest in new works, machinery, and ships if 
capital never made big profits? Broadly and 
generally, the. profits made in British industry are 
certainly not more than reasonable. They do not 
represent more than one-tenth the amount that is 
paid in wages. Is that extravagant? Is that 
ground or justification for the present policy of 
our trade unions or Labour Party ? 

I have many a time urged in the past, and I insist 
now, that either some Government department 
should be charged with the duty of educeting the 
workers in the facts about their work and wages— 
for they are densely ignorant—or that the directors 
of our great companies should make a practice 
of publishing broadcast the amounts paid in wages 
as well as dividends, so that fair comperisons could 
be drawn and correct conclusions be arrived at. Our 
workers should be given some .clear idea about the 
finances and competitive conditions of the industries 
they are engaged in. Incidentally, the absurd 
and dangerous mis-statemants of Socialists should 
be disproved. Only when this is done shall we 
be making even a beginning to tackle the labour 
problem by practical methods. The new demand 
for the ‘“‘ conscription of capital,” which is the old 
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demand for nationalisation, is based entirely upon 
the big profits idea—upon the belief that higher 
wages could be paid, lower prices charged, and a 
clear profit made for the State, but for the existence 
of capitalist ‘‘ exploitation.” ‘ 

As a typical example of the fallacies of the Socialist 
doctrine, a pamphlet written by Mr. Philip Snowden, 
M.P., some time before the wer may be quoted. 
It was entitled “‘ How to Nationalise the Mines,” 
and as it formed a text-book for the advocates of 
Stace ownership, and as mines nationalisation i 
one of the chief items in the Socialist pro- 
gramme, Mr. Snowden’s figures and statements 
are worth recalling. The war-time inflation of 
prices and wages in no way affects the fundamentals 
of the question of nationalisation. In his pamphl»t, 
Mr. Snowden told us that the profits of British 
mines ranged from £12,000,000 to £21,000,000 a 
year; that the mines could: be taken over by the 
State for £120,000,000 ; that that sum could be 
borrowed at 3 per cent.; that, in addition to pay- 
ing interest amounting to £3,600,000 a year, there 
would require to be set aside a sum of £3,000,000 
a year to pay off the debt in forty years; and ail 
that was “ as simple as A BC,” wrote Mr. Snowden ; 
whilst the results would be good for the miners, 
for the trade of the country, and for the general 
community. Let us see. 

Now, in the first place, the “ profits from mines,” 
averaging just about £16,000,000 4 year since 1900 
up to the outbreak of war, include what are called 
“‘royalties.”” That point was missed altogether by 
Mr. Snowden and his friends, for they made it out 
in their pamphlets and newspapers that all the 
profits given in the income tax returns went to 
the colliery owners, and were net gains. But 
the authorities estimated, as mentioned by the 
Chancellor of the Exchequer just after Mr. Snowden’s 
pamphlet was published, that. royalties absorbed 
about £8,000,000 a year. Thus the capitalist’s 
profits from mining were only half as much as set 
out by Mr. Snowden. But that was not all. The 
“Mines”? given in the returns included iron, tin, 
lead, and gannister as well as coal mines; and the 
“* profits ’’ included also those derived from costly 
by-product plants and coke ovens. Again, out 
of their profits the colliery owners had to provide 
for depreciation and renewals. And yet again, 
the margin left as net profit was rated and taxed 
for common-good services. Against a net profit 
of something considerably below £8,000,000 a 
year, how much was paid in wages? We shall see 
in @ moment. 

In passing, however, “it may be observed that 
much misconception exists- regarding mining royal 
ties. Strictly speaking, they are not royalties, 
and only to a small extent are they rents—they 
are mainly payments for the mineral taken out ; 
secondly, for damage done to the surface ; and only 
thirdly, rent in respect of pit-head plant and sidings, 
&c. The coal is bought and sold, and when taken 
away cannot be replaced. Under mines national- 
isation, unless we are to have pure confiscation, 
which even Mr. Snowden did not suggest in his 
pamphlet, the mineral as well as the collieries would 
have to be bought, land damage made good, and 
rents paid. The State would have to pay mining 
royalties as they are called, just as the present 
colliery owners do; so instead of Mr. Snowden’s 
total outgo—pre-war figures—of £6,600,000 a year— 
£3,600,000 for interest and £3,000,000 for redemp- 
tion—there would be a total of £14,600,000 a year 
in the very first place. Deducting that from the 
£16,000,000 given as gross profits, only £1,400,000 
would have been: left, under nationalisation, to 
divide between miners, consumers, and the State. 
Thet would have equalled only ijd. per ton of 
coal. Yet Socialists. were constantly ‘asserting 
that with the elimination of the capitalist wages 
could be largely advanced, much extra money be spent 
on safety appliances, and the price of coal substan- 
tially reduced, and yet a profit for the State would 
remain. 

But we may dip a little deeper. The Socialists 
assume that by providing interest on the capital 
debt and for redemption—a total of £6,600,000 a 
year, according ‘to Mr. Snowden—all the mines, 
machinery and appliances would be the absolute 
free property of the State at the end of forty years. 
But that is altogether wrong. Machinery weats 
out. Horses die. Things need replacing. Well 
within the forty years mentioned by Mr. Snowden 
and his disciples fresh capital, fully equal to the 
original capital—at least the full £120,000,000 
named as the purchase price—would have to be 
raised, or the whole of the mines would become 
unworkable. Mr. Snowden made not’ the slightest 
allowance for depreciation! Yet he is regarded 
as the most competent financial authority. among 
the Socialists. The whole gospel-of Socialism is 
based upon an absurd miscalculation—the fallacy 
that capital takes huge profits from industry, re- 
latively to wages paid. 

Against the less than £8,000,000 a. year—say, 
£7,500,000—taken in dividends by, colliery; share-: 
holders, the wages of 900,000, mine workers, reckoned 
at an average of only 35s. per week, would amount 
to £81,900,000 a year, more than ten times as much. 
It is well within the limits of accuracy to say that 





taking British productive industry through—bulking 

















all our mining, manufacturing and engineering 
trades together—labour takes about a shilling in 
wages for every penny paid in dividends. An analysis 
of the accounts of any typical ten, twenty, or one 
hundred of our industrial concerns would prove 
this statement. It follows, therefore, that the 
only way to increase real wages—that is, earnings 
relatively to commodity prices—is by increased 
production. There is no great margin of industrial 
profits from which either wages can be substantially 
increased or prices reduced. If all our industries 
were nationalised we should certainly find the State 
officials taking at least as much in salaries and 
pensions as the present private owners take in profits 
or dividends. As for the contention .that State 
ownership would mean increased efficiency and 
economy, there are stronger grounds ‘for the opinion 
that it wovld involve incompetence and extravagance. 
There is nearly always an inclination, and frequently 
a strong disposition, for men to take things more 
easily, and to be less mindful of economy, when 
they hold Government posts than when engaged in 
private enterprise. The idea that either men or 
managers would become more efficient and indus- 
trious under Socialism than under Capitalism, with 
all its faults, is too childish for words. 

To sum up: Labour discontent is mainly based 
upon the mistaken idea that capital takes a huge and 
altogether unjustifiable share of the proceeds of 
industry ; Socialism is run upon this mistaken idea ; 
the State is in danger of being persuaded or pressed 
to. nationalise industries under a delusion; _ if 
Socialism is substituted for Capitalism, our national 
interests—especially those of labour—will certainly 
suffer, and our very existence as a nation may be 
imperilled ; it is, therefore, of vital importance that 
workmen and their leaders should have the facts 
of industrial finance brought home to them in plain, 
understandable terms. 








PORTS OF THE EMPIRE. 
: No. I. 


One of the most useful pieces of work carried 
out by the Dominions Royal Commission was an 
investigation into the dock and harbour facilities at 
Empire ports. In the final report of the Commission, 
which was issued nine months ago, a policy of scientific 
and co-ordinated development of the harbours of the 
Empire was advocated as an urgent measure. Find- 
ing that the necessary data for framing a scheme of 
port improvement to be lacking, it was decided that 
the Commission should- undertake the work of com- 
pilation, and the memoranda and tables which have 
now been issued are the outcome. They give parti- 
culars as to existing facilities and contemplated 
improvements, or new works under construction, not 
only at the chief ports of the Empire, but of some 
foreign countries, as well as of the Suez and Panama 
Canals, and constitute a valuable book of reference. 
In an introductory chapter to the statistical section 
of the publication, emphasis is laid on the importance 
to Empire trade of cheap, regular, and efficient trans- 


port, which it is shown depends, firstly, on increase in. 


the size and draught of ocean-going vessels, and 
consequently on the existence of harbours and water- 
ways of a capacity, and particularly of a depth, to 
receive such vessels. The facts presented form the 
material for the elaboration of a complete harbour 
policy. The object sought is to make all ports on the 
main Empire routes available to ships drawing 38ft. 
of water and of corresponding length and beam. 


HOME PORTS. 


At the Port of London, although the least depth of 
entrance channel to Tilbury is 42ft. at high water of 
neap tides, the docks will not admit vessels drawing 
more than 32ft. 6in., with a length of 655ft. and a beam 
of 77}it. The improvements now in progress will, 
however, provide achannel up to the Royal A!bert 
Dock of about 46ft. at neap tides; and 2} miles of 
quays with 38ft. alongside will be available when the 
new South Albert Dock is completed. The entrance 
lock is 800ft. long, 100ft. wide, with a depth of water 
at neap tides of 4lft. 8in. The new dry dock under 
construction at the Royal Albert Dock, which will be 
the largest in the port, is 750ft., 100ft. wide, and 36ft. 
deep over the sill. A large additional extension which 
has been proposed would, if ctioned, add to the 
port, adjacent to the Albert Dock, another wet dock 
of 126 acres area and three miles of quay, with 45ft. 
depth of water. The entrance lock to this dock 
would be 1000ft. in length, 120ft. wide, and give 
46ft. 4in. of water at high water neap tides. The 
work now approaching completion is estimated to 
cost £2,156,000; the extension would call for an 
expenditure of over £4,000,000. ; 

In the approach channel to Liverpool there is a 
minimum depth at high neaps of 49ft. 6in., and along- 
side the Prince’s Landing Stage the depth available 
at low water springs is 36ft. The new Gladstone 
Dock now under construction has an entrance lock 
1070ft. long, 130ft. in width, and giving 44ft. of water 
#@t-neap tides over the inner sill. The dock is designed 
to-accommodate vessels up to 1000ft. in length and 
42ft. draught, four quays being provided for ships of 
this length and draught. The Gladstone Dry Dock, 
which is already completed, is 1050ft. long, 120ft, 
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wide, and 39ft. deep over the sill, and can be and is 
used asa wet dock. There isan older graving dock, the 
Canada, 925ft. 6in. long, 94ft. wide, and 27ft. deep 
over the sill at neap tide high water. 

‘The capacity of the Port of Manchester is ruled by 
the dimensions of the Ship Canal and the lock system. 
The entrance lock is 600ft. by 80ft., with a depth over 
the inner sill of 30ft., and the upstream locks 600ft. 
by 65ft., with a depth of 28ft., which is the depth of 
water in the canal. It would not be possible to make 
provision for big ships drawing 38ft. at any reasonable 
cost. 

Provision has already. been made at Southampton 
for ships of the largest draught. There is a minimum 
depth at high water of neap tides of 44ft. Gin. in the 
entrance channel, and 40ft. at low water springs at 
berthage in the new White Star Dock. The London 
and South-Western Railway Co., which owns the dock, 
has recently purchased 413 acres of land and foreshore 
on the Netley side of Southampton Water for the 
purpose of dock extensions, in which ample provision 
for the largest ships afloat or in'’contemplation will be 
made. The exisiing Trafalgar Dry Dock is 897ft. 
long, 106ft. wide, and 31ft. 6in. in depth over sill at 
neap tides. 

An important improvement scheme is taking shape 
at Glasgow. At the present time there is a maximum 
depth at quay walls of 28ft. at low water springs, and 
the largest dry dock is 880ft. long, 83ft. wide, and 
25ft. deep over the sill. It is believed that up to Dum- 
barton a 40ft. channel could be provided at low water 
springs, and that above that point a depth of 30ft. 
should be possible up to the point where the Clyde 
Navigation Trustees propose to construct very 
extensive docks. The plans include the construction 
of five tidal basins in echelon arrangement which 
would give 97 acres of new water area, and over 8000 
lineal yards of quayage. It is possible that one of the 
new basins might be made 40ft. deep, so that vessels 
which could navigate the river at high water would 
be afloat in the dock at low water. A new graving 
dock, 1020ft. in length, 120ft. 6in. in width, and with 
34ft. 6in. on the sill, is included in the scheme. 

Up to the port of Hull there is a minimum depth at 
neap tides of 46ft., but the only accommodation for 
large vessels is in the new King George Dock, opened 
just before the war. Inside this dock there is a depth 
of 38ft. at quayage over a length of nearly two miles, 
but the depth on the sill of the entrance lock, which 
is 750ft. long, is only 33ft. There is a dry dock 
550ft. long, 75ft. wide, and 22ft. deep. There are 
most ample facilities for dock extension on the fore- 
shore of the Humber. At the new Immingham Dock 
the depth of water ranges from 31ft. to 36ft., with 
3lft. alongside quays. The graving dock is 740ft. 
long, but only 56ft. wide and 22ft. deep. 

The greatest draught of any vessel which has 
navigated the Tyne is 34ft. A new riverside quay 
is in course of construction near Tyne Dock. 

In the Bristol Channel the dock facilities provided 
are of an ample character, and an importent extension, 
to which reference was made in THE ENGINEER for 
January 4th, is to be made at Avonmouth at a cost of 
£1,250,000. The Bristol Channel is navigable at any 
state of the tide up to Avonmouth, but the docks can 
only be reached on the tide. The entrance lock to the 
Royal Edward Dock is 875ft. long, 100ft. wide, and 
36ft. deep over the outer sills. Alongside quays the 
depth is 33ft., and although this depth cou'd be 
easily increased to 38ft., vessels of greater draught 
than 32ft. could only enter on spring tides. The grav- 
ing dock is 875ft. long, 100ft. wide, and has 32ft. over 
the sill. 

At Cardiff there is a total quayage in the Bute Docks 
of nearly 7 miles, of which a length of 6700ft. in the 
Queen Alexandra Dock has a depth alongside of 40ft. 
The dimensions of the entrance lock—850ft. long, 90ft. 
wide, with a depth of 32ft. 3in. at high water of neap 
tides—limits the size of vessels which can be accom- 
modated. The largest dry dock, which is privately 
owned, is 618ft. long, 62}ft. wide, and 18?ft. deep 
on the sill. 

Newport is distinguished by possessing in the 
Alexandra Docks—125 acres water area—the largest 
single sheet of water held up by lock gates at one level 
in the world. The entrance lock, which was only 
opened in 1914, is 1000ft. long, 100ft. wide, and has a 
depth of water on the outer sill of 45ft. 6in. at high 
water springs, and 34ft. 6in. at neap tides. The 
depth over the inner sillis 37ft. Tin. non-tidal. The 
depth in the dock is at present 33ft., but provision 
has been made in the design for deepening to 38ft. 
The river Usk is, however, only navigable for vessels 
entering or leaving the Alexandra Docks for a period 
of about four hours before and four hours after high 
water. 

At Swansea there is a depth of water in the King’s 
Dock of 32ft., but the dimensions of ships which can 
be received are limited by the entrance lock, which is 
870ft. in length, 90ft. wide, with a depth of 25ft. 6in. 
over the inner sill at high water of neap tides. 

Some of the largest vessels in the world have, of 
course, been built, launched, dry docked, and fitted out 
at Belfast. *It is estimated that the approach channel 
to the port could be deepened to 40ft. at low water 
springs, and one berth for a vessel 1000ft. in length, 
with a beam of 100ft., and drawing 38ft., provided 
within three years at a cost of £500,000. A new 
length of quay, with a depth of 31ft. 6in., and a wharf 
with a similar depth, have just been completed. 
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The new schemes which are receiving consideration 
for the provision of first-class commercial port facili- 
ties at Plymouth, Falmouth and Langstone, have 
been described in recent issues of THE ENGINEER, 
and serve to bring the date on existing and con- 
templated port facilities to a later period than that of 
the memoranda and tables from which the information 
given above has been taken. There is a widely held 
belief that in any scheme of co-ordinated port develop- 
ment designed to bring all harbours on a given route 
up to the same level, financial aid should, in the 
interests of Imperial trade, be given by the State. 
The scale of the expenditure necessary to make the 
principal home ports available to ships of large 
draught is broadly indicated in this article. In a 
succeeding issue the case of the principal ports on 
Empire trade routes will receive consideration. 








NAVAL NOTES. 


The Vasco da Gama. 


Tue first week in J y wit d a short-lived 
revolt in the Portuguese navy. A semi-official state- 
ment issued at Lisbon says that the Vasco da Gama, 
having left dock at Santos against the formal orders 
of the Government, proceeded to take up a position 
in the Tagus, opposite Fort St. George. The guns of 
this battery th Pp opened fire on the vessel, 
which replied, but no damage appears to have been 
eaused. on either side, and shortly afterwards the 
mutineers surrendered. This is not the first occasion 
on which the Vasco da Gama has been in trouble; in 
fact, during her long career she has taken part in at 
least three revolutionary outbreaks. She has the dual 
distinction of being one of the oldest ironclads afloat 
and the only “battleship”’ in the Portuguese navy. 
Built at Blackwall in 1875, as an armoured coast defence 
ship of the central battery type, she was considered at that 
time a highly successful example of the small sea-going 
ironclad. The length over all was 216ft., beam 40ft., 
mean draught 18ft., and the displacement at full load, 
2479 tons. The machinery, consisting of a pair of vertical 
compound engines for each of the two propellers, was 
made by Humphreys, Tennant and Co. On 
trial the engines developed 3625 horse-power, giving 
the ship a speed of 13}: knots. The bunkers held 300 
tons of coal. A complete belt of iron armour, 9in. to Tin. 
in thickness, protected the water-line, and there 
was 6in. armour over the octagonal battery, which, 
projecting beyond the sides between the funnel and 
forecastle, enabled the two 26 cm. 18-ton Krupp rifled 
guns in the battery to be fired ahead or astern in line 
with the keel. A 5.9 gun was mounted astern under 
the poop deck, and there were also four smaller guns. 
The vessel was built on the cellular principle, with a 
double bottom and iron decks and bulkheads, and was 
subdivided into forty-seven water-tight compartments. 
She was made very strong forward to resist the heavy 
seas sometimes met with at the mouth of the Tagus. 
The total cost was £103,800. In 1902-03 the Vasco 
da Gama underwent an extensive reconstruction at 
Leghorn, where she was lengthened by about  15ft., 
re-armed and otherwise modernised, the additional 
weights increasing the displacement to 3100 tons. Yarrow 
water-tube boilers were fitted in place of the old generators, 
and with the improved steam supply the engines worked 
up to 6000 horse-power, raising the speed to 15 knots. 
She is now armed with two 8in. and one 6in. guns, all 
of modern type, and also has two submerged torpedo 
tubes, 








Naval Crews for U.S. Transports. 


Ir is announced at Washington that an arrangement 
has been come to between the Navy Department and 
the Shipping Board whereby all vessels used for trans- 
porting men or supplies to the American forces in France 
will be under the command of nava! officers, and have 
crews of naval reservists or regular enlisted men. Up 
to the present, only the troop transports have been manned 
on this system, the horse transport and supply ships 
chartered for the American forces being operated by 
the Quartermaster’s nt of the War Depart- 
mont, which employed merchant crews. Owing 
to the shortage of men in the American mer- 
cantile marine, it was not always possible to 
obtain a full crew of competent hands for every 
chartered ship, and it someti happened that a fast 
steamer could not realise her normal speed while in the 
submarine area, owing to unskilful stoking. Moreover, 
there was a dearth of trained men for look-out duty 
in the war zone. The new arrangement is therefore 
expected to add very materially to the safety of the 
transports and supply ships on the Atlantic route, as 

il be operated 





all these vessels will by officers and men 
with naval training and accustomed to the high service 
standard of efficiency and discipline. This step has 
been*found practicable in consequence of the great 
expansion of the navy’s personnel since the declaration 
of war, so many volunteers having enrolled that, after 
assigning full complements to all warships and auxiliaries, 
complete and building, there will be a large surplus avail- 
able for duty in the transport service. : 


New German Submersibles. 


Ir has recently been established beyond question, 
that certain of the German submersibles now engaged 
in commerce destruction are large enough to merit the 
title of cruisers. Save for their greater length they 
are said to differ but little in appearance from the smaller 
craft, but the conning-tower is somewhat higher, and 
is understood to be well armoured, while the two 5.9in. 
guns, placed fore and aft of this structure respec- 
tively, are fairly’ conspicuous. These weapons, being 
on fixed mountings, are, of course, quite © to 
the water when the submarine is below the surface, 
but it is believed that both guns and mountings are 
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of a special steel which is but little affected by the action 
of the sea. They must, however, seriously diminish 
the underwater speed of the vessel. : They are apparently 
of a short, low velocity model, with cnly a moderate 
range, but are effective up to the maximum limit of 
vision possible from the conning-tower of a submarine. 
Germany appears to be quite satisfied with the Diesel 
engine for the propulsion of her submarine vessels, 
including the very large types now in commission. We 
understand that the majority of the internal-combustion 
motors for submarine use are furnished by the Augs- 
burg-Nurnberg firm; whose works for. the past two 
years have been engaged almost exclusively on naval 
contracts, 


The Destroyer Racoon. 


In announcing the tragic fate of H.M.S. Racoon, 
the Admiralty bas departed from its usual practice of 
withholding the names of lost destroyers, The Racoon 
belonged to the “G” group, or ‘“ Basilisk’ class as 
it was known before the official classification of October, 
1913. The group originally numbered sixteen boats, 
all of the same general type, though the dimensions 
varied considerably, and they were built under the 
1908-09 estimates. The Racoon, with two sister boats, 
was launched by Cammell Laird and Co. in 1910. 
She was 266ft. in length and normally displaced 920 
tons. The Parsons turbines were supplied by Yarrow 
boilers, fired with coal, and the maximum speed attained 
on trial was 27.07 knots. The armament comprised 
one 4in. and three 12-pdr. guns, with two torpedo 
tubes. At the outbreak of war all the vessels of this 
class were in the Mediterranean, and subsequently 
took a very distinguished part in the Dardanelles campaign, 
several of them being named in despatches. Their 
particularly strong construction stood them in good 
stead during these protracted operations, and they 
proved themselves splendid sea boats. It is doubtful 
if any other class of destroyers in the Navy has been 
so severely tried, and it is pleasing to note that their 
exceptionally good behaviour in heavy weather and 
their comparative immunity from structural and engine- 
room defects throughout the long campaign, formed 
the subject of an enthusiastic report from a high French 
naval Officer to the Ministry of Marine at Paris. 








THE USE OF THE MICROSCOPE IN 
ENGINEERING. 


Tis was the subject of a paper read before the 
Manchester Association of. Engineers, on Saturday, 
January 12th, by Mr. W. E. W. Millington, Wh.Ex. 
The paper was confined to the use of the instrument for 
the examination of the structure of metals, and so im- 
portant does the author consider this microscopical 
analysis that be would, generally speaking, prefer it 
to a chemical analysis, especially in connection with 
foundry work. After some remarks on the subject of 
metallography, in which he described a mechanical mix- 
ture, a solid solution, a chemical compound, and the use 
of the equilibrium or constitutional diagram, the author 
proceeded to describe the necessary apparatus, which is 
quite inexpensive, and consists of a microscope without 
any elaborations, with a vertical illuminator for high power 
work inserted in the microscopic tube. The latter is so 
arranged that light from an external source is reflected down 
through the objective lens itself on to the specimen. From 
the surface of the specimen some of the light is reflected back 
through the objective up the microscope tube into the 
— The source of light may be daylight—not direct 
sunlight—a good incandescent gas light, or a suitable 
electric light. The author himself generally uses a low- 
voltage half-watt electric light, surrounded by an opaque 
cover in which is cut a hole of suitable size for illuminating 
purposes. This cover keeps the glare of the light from 
the eyes when using the instrument. A bull’s-eye con- 
denser is advisable for use in concentrating the external 
light on the vertical illuminator. Two inch, lin., din. 
and jin. objectives for the microscope give ample range 
for ordinary work, especially if used in conjunction with, 
say, three eyepieces of different magnifying powers. The 
only other apparatus really necessary is the polishing 
materials and the etching reagents. 

For ordinary photographic work, inexpensive arrange- 
ements can be made which give quite satisfactory 
results.. For,example, an apparatus which has been used 
by the author consists of an ordinary quartér-plate camera 
mounted on a board, which is held in a vice used for sclero- 
scope work. In place of the camera lens an extension 
tube has been fitted, in order to obtain 15in. between the 
plate in the camera and the eyepiece of the microscope. 
The connection between the extension tube and the micro- 
scope tube is, of course, made light tight. For focussing, 
the ordinary ground glass of the camera should be replaced 
by a piece of plain glass. Rough focussing can be done 
by laying a piece of ground glass on the top of the plain 
glass, and the final focussing by resting on the plain glass 
one of the microscope eyepieces and looking through it. 
The tctal cost is about £34. The author has found that 
specimens jin. square section, and jin. deep, are very 
suitable. After lectern out the specimen, the surface 
to be examined should be filed or ground level and finished 
off smooth. If the grinding process is used, great care 
must be taken that the surface is not overheated, as heat 
may: entirely change the structure of the metal-near the 
surface. After having thus obtained a level and reason- 
ably smooth surface, free from deep scratches, the polish- 
ing process is commenced by rubbing the surface on emery 
paper of gradually increasing degrees of finenéss, com- 
mencing with No. 0.and then No. 00, No. 000, and finally 
No. 0000. Care should be taken that the direction of 
rubbing on one paper is at right angles to the direction 
on the preceding paper, and that the rubbing is continued 
on one paper until all the scratches produced by the pre- 
vious process hava been removed. After finishing on the 
No. 0000 paper the specimen should have a very good 
surface, which requires very little to complete the polishing 
operation. ; 

The final polishing has to be carried out on a soft pad, 
using a very fine materia] as the abrasive. 
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Certain examinations can be made with the specimen in 
the unetched condition. For example, examinations for poro- 
sity, for foreign matter such as slag, and for lead in gun- 
metal can be made on the unetched surface. Generally speak - 
ing, however, it. is necessary to treat the surface in some 
way in order to bring out the structure by producing 
differential treatment of the various constituents. Cer- 
tain structures ean be developed by carefully heating the 
specimen until different constituents take on different 
oxidation tints and then by rapidly cooling the specimen, 
so as to arrest the oxidation. - The most common method, 
however, of bringing out the structure is by etching the 
surface of the specimen by means of some reagent which 
attacks the different constituents to different extents. 

.The etching reagent can be applied to the surface by 

means of a camel hair brush, or the specimen can be com- 
pletely immersed in the reagent. The extent to which 
the etching should be carried can only be learnt from actual 
experience. When it is judged that the etching process 
has been carried far enough, the specimen should be quickly 
put in a stream of water and thoroughly washed, and 
afterwards should again have the surface washed with 
alcohdl, in order to dry it thoroughly. 
- The author has found that the following are the most 
useful etching reagents for ordinary work-:—lIron and 
steel: A 5 per cent. solution of picric acid in alcohol. 
Brasses : A solution of 2 per cent. chromic acid, 5 per cent. 
sulphuric acid, 93 per cent. water. Bronzes: A solution 
of 80 per cent. of a solution of 1 part of ferric chloride, in 
12 parts of water, 20 per cent. concentrated hydrochloric 
acid. The paper was illustrated by a large number of 
lantern slides. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


. Srr,—In the course of your article on the above subject in 
your issue of December 28th last, you say :—‘‘ It is generally 
assumed that John Smeaton was the first civil practitioner in 
England who formally denominated himself an ‘ i ’ and 





there is a reference in Pole’s ‘ Life of Sir William Fairbairn ’ to 
the use of the word by Brindley as well as Smeaton.” The 
Patent Records furnish many instances of the occurrence of the 
word ‘‘ engineer” to describe the calling of patentees. The 
earliest instance I have met with occurs in the patent granted 
to Isaac de la Chaumette in 1721 (No. 434), but he was a 
Frenchman, and was probably a military engineer. The patent 
includes a great variety of objects not directly connected with 
engineering. In 1726 and 1732, Thomas Benson, “‘ engineer,” 
of Newcastle, Staffs, took out patents (Nos. 487 and 536) for 
grinding flints to be used in the manufacture of pottery. The 
word was evidently used somewhat loosely, for John Kay, the 
inventor of the fly-shuttle, is described in his patents of 1730 
and 1733 (Nos. 515 and 542) as a “* reed-maker,” but in 1738 
(No. 561) he was an ‘ engineer,” and in 1745 (No. 612) he had 
become a “‘ gentleman.” John Wise, of Coventry, “‘ engineer,” 
who is not otherwise known to fame, took out a patent in 1740 
(No. 571) for a particular form of pumping engine. I have noted 
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may I say that I am pleased to see what ‘‘ Patent Agent ” has so 
graphically and concisely written on the demerits of the Canadian 
Patent Law or System which the framers of the new Bill appear 
so anxious to foist on the British public, and if his description of 
the position of a Canadian patentee under the Canadian Patent 
Law does not open the eyes of our legislators then nothing will. 
A g to the proposed new Bill, which comes up for second 
reading in the House of Commons one of these days, we appear to 
have travelled very little beyond the ancient ideas set forth in 
the Acts of 1852, 1883 and 1907, all more or less copies in prin- 
ciple of the Continental patent systems, when there is admittedly 
an infinitely more perfect system in the United States of America 
facing us to get into line with, and against which the only objee- 
tion that might possibly -be raised, is that it is American and 
democratic. When it is considered that the present patent 








‘system of the United States was actually founded in the year 


1836, or 82 years ago, and that this most perfect system has so 
stood the test of time thatrit is up to date the envy and admira- 
tion of the civilised world, one cannot help thinking that other 
older nations on this side of the Atlantic are far indeed behind 
in the race in not copying or getting into line with this live 
American arrangement for the encouragement of invention and 
progress in the sciences. 

There was indeed a great opportunity in 1907 of having 
matters put right, and we were then officially told that the much 
advertised Act of that year was to be our salvation, which some 
of-us at the time publicly questioned ; but the result has been 
absolute failure, which, as ‘‘ Patent Agent” has indicated, is 
clearly proved by the fact that within ten years a new Act has 
been found to be necessary. 

As President Wilson has so lately put it, after the war, or after 
the settlement, there must be free trade or freedom of trade 
between all civilised nations ; it is about time that Parliament 
should put British inventors in such a position that in any case 
they should have “‘ equality of opportunity ” with that possessed 
by our American cousins, so that we may at least have a chance 
of holding our own against the whole world in the world-wide 
business so soon, we hope, to be open to the English-speaking 
peoples. I would respectfully draw the attention of b 
of Parliament to the provisions of the new Bill which—in the 
light of what has been stated—are specially worthy of their 
vigilant attention. 





James KeIrH. 
January 15th. 
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Smr,—With reference to the observations of your Corres- 
pondent, James Keith, in your issue of 4th inst., relative to 
patent agents, may I point out that as the section of the Bill 
in question deals only with Agents, inventors will, with the 
same “ease and simplicity ” as heretofore, be able to do their 
own patent work should they so desire. I would add, however, 
that, generally speaking, inventors, in their own interest, are 
well advised to seek the advice and guidance of a patent agent. 

H. T. P. Gee. 
Croydon, January 8th. 


NATIVE PUMPS IN INDIA. 


Sitr,—In regard to the interesting letter of Col. A. J. Wake 
in your current issue, may I suggest that the gallant writer has 
made a suggestion that is somewhat startling to read in an 





about twenty other instances of the use of the word by patent 
down to 1787, but I need only mention James Watt, John 
Rastrick, 1777 (No. 1166), the father of John Urpeth Rastrick, 
whose design for a steamboat was mentioned in your columns 
a few months ago, and Matthew Wasbrough, 1779 (No. 1213), 
inventor of a method of converting the reciprocating motion 
of the piston of a steam engine into continuous rotary motion. 
James Brindley was content to describe himself in his patent 
(No. 730), 1758, for a boiler and a pumping-engine as a “ mill- 
wright.” I believe that Smeaton was the first to use the 
expression “‘ civil engineer,” and he describes himself in that 
way in his patent of 1787 (No. 1597) for extracting oil from 
seeds. He was then residing in Gray’s Inn, but his name does 
not appear in the London Directory of the period. In the 
preface to Smeaton’s Reports, the following passage occurs :— 
“* The first meeting of this new institution, the Society of Civil 
Engineers, was held on the 15th of April, 1793.” In his 
Introduction to his work on the ‘‘ Eddystgne Lighthouse,” 
Smeaton refers to “‘ my profession of a civil Engineer.” The 
Society mentioned above was “‘ the Smeatonian Society of Civil 
Engineers,” which existed as a dining club down to the middle 
of the last century, and perhaps later. Some interesting 
particulars of the various meanings of the word engineer and its 
varieties may be found in the ‘‘ New English Dictionary,” but, 
strangely enough, the learned Editor does not furnish any 
quotation illustrating the use of the word civil engineer between 
1793 and 1836. 

On page 26 of your last issue, Dr. Tudsbery gives a list of the 
Founders of the Institution of Civil Engineers in 1818, but so 
far as my limited information goes, only one of them—Henry 
Robinson Palmer—described himself as a civil engineer. Mr. 
James Jones was one of Mr. Palmer’s assistants, and so, perhaps, 
would be entitled to the same designation. Charles Collinge, 
the two Maudslays, and Joshua Field were all eminent engineers, 
but were certainly not civil engineers, and, so far as I know, 
never described themselves as such. It was pointed out in an 
article in The Times of January 2nd, 1918, not for the first time, 
I think, that there is no explicit mention in the Charter of 1828 
of railways as one of the public works included in civil 
engineering. The writer says that the Act of Parliament for 
constructing the Surrey Iron Railway from Wandsworth to 
Croydon was passed in 1801, and that the Stockton and 
Darlington Railway was opened in 1825. To this I may add 
that, in the same year, two books were published, each entitled 
‘** A Practical Treatise on Railroads,” one by Thomas Tredgold, 
who describes himself on the title-page as ‘‘ Civil Engineer,” 
and the other by Nicholag,Wood, of Killingworth. A second 
edition of the latter work appeared in 1831. Henry Robinson 
Palmer, one of the founders of the Institution, referred to above, 
took out a patent for railways in 1821. No less than four 
editions of Thomas Gray’s ‘‘ Proposals for a General Iron 
Railway ” had made their appearance before the year 1823. 
It would be very interesting to know why railways were omitted 
from the Charter of 1828, when the importance of the subject 
was, beginning to be realised. ; 

January 14th. . 








R. B. P. 


* PATENT LAW REFORM. 
Sir,—Following up the correspondence which has already 





taken place in the columns of Taz EnGINKER on this subject, 


g ing journal, viz., that the operator would have just 
the same ‘‘ work” to do in raising a given quantity of water 
20ft. as he does, with the ordinary arrangement, through 10ft. 
As a matter of fact, he does just twice as much “* work,” since, 
although in lowering the bucket 20ft. against the doubled 
balance weight he only exerts just the same “‘ force” as he 
would through 10ft., this ‘‘ foree” is exerted through twice 
the distance, hence the “‘ work,” or the product of force into 
distance is doubled. ° 

Of course, the terms “‘ work ” ‘and ‘“‘ Power” are frequently 
used indiscriminately where force is really meant, such as in 
common speech concerning the ‘‘ Power” of block tackles. 
Engineers often do so, but always with well understood mental 
reservations. 

Further, in lowering the bucket 20ft., the operator would have 
to pass through his hands not only 20ft. of rope as against 10ft., 
but if he is to raise the same quantity per unit time he will haul 
on the rope at twice the speed, ¢.e., he will have to haul in, during 
the same time, 20ft. of rope as against 10ft., hence the “‘ Power” 
or work — time is also doubled. 

May I also point out another feature of the machine. The 
size of the hole—the well—through which the bucket passes 
being limited, the length of pole and its angular movement 
must be such that the versed sine of the well end is not so 
great as to cause the bucket to hit the sides. Given a suitable 
pole for 10ft. lift, 20ft. could be obtained by merely doubling 
the length of pole—if pr ble—without i ing the 
weight of counterpoise. The efficiency of such an arrangement 
would be higher by the saving of friction in the pulley. 

Gro. T. Parpor, 





Angmering, January 12th. 





WINDMILLS, 


Str,—Now that the mechanical engineering firms of Britain 
are looking for increased business to occupy their new shop 
extensions erected for munition supply, &c., may I be allowed 
to suggest an, apparently, new field of work. I refer to the 
manufacture of steel windmills of moderate size for pumping 
from wells of 20ft. to 100ft. in depth. 

In the pastoral and,agricultural areas of this continent, these 
mills are used in thousands for supplying from 2000 to 10,000 
gallons per day for stock watering, garden and house supply, &c. 
The bulk of the mills in use are of American make with a 
proportion of Australian manufacture, but I have never yet 
seen an English mill or an advertisement of éne. Towers 
are from 20it. to 40ft. high, of angle iron, galvanised after cutting 
and punching. Wind wheels range from 6ft. to 16ft. diameter 
of galvanised iron, and are mostly back geared 2} to 1, though 
on shallow wells they are often direct geared, one turn of wheel 
giving one pump stroke. They need to be as near fool-proof 
as possible, as they are attended to and oiled by the station 
boundary riders, whose knowledge of mechanics is limited 

As mills are visited at least once a week to clean out the 
watering troughs, the oiling arrangements should allow for two 
weeks’ supply of oil—automatic oiling devices for long periods 
are unnecessary and even harmful, as, if the boundary rider is 
not compelled to climb the tower to oil round, he does not go up 
at all, and so misses the chance of overhauling and tightening 
bolts, &c. 

West Australia, 





PasroRAist, 
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| this object the hand wheel E and toothed quadrant F 

LARGE CRANK PIN TURNING MACHINE. $§ are provided. The disposition of the pulley D is such 
| that the maximum are of contact of the belt is obtained 
THE methods adapted for machining the pins of crank | on both the driving and driven pulleys, and the ease with 
shafts in many engineering works still leave much room | which it is operated affords a ready and efficient means 























Fig. 1—TOOL HOLDER, TOOL, AND TURNING 


for improvement, both as regards cost and precision. , of “inching’’ or barring round the spindle for chucking, 
Not being satisfied with the customary methods and appli- | messuring, and other purposes. i 
ances generally in vogue for this purpose, the firm of| The main bed to which the fast headstock is securely 


























chip guards, and in conjunction with the side of the bed 
provides a-receptacle for a large quantity of chips. In 
addition to this a chip box, on wheels, is furnished in 
which the oil on the chips is partly drained by gravity 
prior to being extracted in the usua] manner. 

The hollow-spindle, or drum, is accurately fitted to a 
fast headstock, the caps of which are adjustable on wedges 
of slow taper. The drum is large enough internally to 
take one end of the crank shaft—in the case of a single- 
throw shaft—or several of the throws in a multiple-throw 
shaft, when it is fixed excentrically to correspond with 
the required throw of the crank. In the machine we are 
describing the internal diameter is 3lin. In the front 
end of this drum is mounted the special chuck—Fig. 5— 
which in most cases is adjustable to deal with several 
different throws. This chuck fixes positively the throw 
of the cranks, and also supports the shaft close to the web. 
The shaft is further secured at the web by clamping screws, 
carried on the face of the chuck, thus eliminating all 
torsional stresses in the shaft. 

The end of the crank shaft inside the spindle is sup- 
ported in a steady-disc, the hole in which corresponds 
exactly with that in the chuck. This dise is secured in 
the drum by a full length key, and may be moved longi- 


| tudinally to suit the length of the shaft. By this means 
| full advantage is taken of the length of the crank shaft 
| to ensure correct alignment with the axis of the drum. 
| The overhanging end of the crank shaft is supported by 
| means of a “ dog,” as may be seen in one of the views on 


page 51. 
The carriage has a small amount of lateral movement 


| along the bed—which, by the way, is rarely required, 


owing to the generous side adjustment allowed between 


| the tool-holder and the cross slide—and is securely clamped 


to the bed. The nickel steel feed screw, working in a long 
cast iron nut, securely held, has two ball thrust washers, 
and carries a disc of large diameter graduated in thou- 


| sandths of an inch, thereby providing an accurate and 
| ready means of duplicating exact diameters. 


Ths machine is provided with a specially long cross slide, 


| and on the front of this is mounted the interchangeable 


tool-holder, shown in Fig. 1. At the far side is a special 
tool-rest adjustable along the cross slide for “ topping ” 
or crowning the webs, so that the turning operations can 
be completed without removing either the crank shaft 
or the tools. Two rates of automatic feed are provided 
for machining down the sides of the webs, and turning 
the tops of the webs. In conjunction with the above 
feeds, and operated from the same lever is an auto- 
matic friction feed mechanism designed to give any rate 
from .0025in. to .012in. per revolution of the drum. This 
is used to* feed the broad tools when cutting the full 
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Figs. 2 and 3—EXAMPLES OF WORK CARRIED OUT BY THE MACHINE 


L. Gardner and ‘Sons, Limited, Patricréft, Manchester, | bolted is of box section, liberally ribbed to ensure the | width. For feeding the cutting lubricant to the tools a 
some years ago decided to design a machine which should | maximum rigidity. The bed is surrounded by a sud pump is provided in the sud tray, and is driven from an 


be capable of rapidity of output with the utmost accuracy. 
The chief principle involved in the operation of this machine 
is that of “forming” the crank pin and usual radii by 
means of a tool as wide as the pin or neck to be turned. 
To p2rform this operation satisfactorily it was recognised 
that springing in the drive of the shaft must be eliminated, 
and that this could only be effected by a positive drive as 
close to the pinas possible. How these requirements have 
been satisfied will be gathered from the accompanying 
illustrations and description of the large size machine, 
which is capable of dealing with single-throw crank shafts 
up to about 12in. radius, and a throw of 6in. in the mvl- 
tiple type. Two general views of the machine given on 
page 51, Fig. 5, shows the chuck for pins of single-throw 
crank shafts, 6in. to 10jin. throw; Fig. 6 shows the chuck 
for pins of 7in. and 8in. multiple throw shafts, a separate 
pedestal only being necessary for each throw ; Fig. 1 shows 
the tool holder, tool and chip, 6}in. wide ; and Figs. 2 
and 3 are two examples of work which has been carried 
out on this machine. It will be noted from the engravings 
on page 51, that the headstock drum or spindle carries 
on its outer end a large single helical gear wheel A, which 
is driven by a pinion on the first motion shaft B. This 
shaft is carried in long bearings in a bracket C, and on 
one end is the main driving pulley, 24in. in diameter, which 
is driven by means of a variable speed motor, and Qin. 
laminated belt. The motor develops 20 brake horse- 








power. It is made by the Lancashire Dynamo and Manu- 
facturing Co., Limited, Manchester, and gives a range of 
speeds between 330 and 1200 revolutions per minute, the 
corresponding spindle speeds being from 14 to 52 per 


Fig.4—GROUP §F MACHINES 





IN THE MAKERS’ WORKS 


minute. Incorporated in the belt drive is » tension pulley | tray containing the supply of cuttin: i i i 
mute. j ; é ° t i g lubricant, prefer- | extension of the motor spindle by means of the belt, shown 
D which is used for starting and stopping the machine. For! ably lard oil. The sud tray carries on the far as large | in the views on page BL ‘ ' 
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30-INCH CRANK PIN LATHE 
L. GARDNER AND SONS, LIMITED, PATRICROFT,,. MANCHESTER, ENGINEERS 
(For description see opposite page) 
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width of the form tools used, it is almost impos- 


sible to have a form tool behind the crank sbaft, as well | 
| constant supervision. 


as in the front, without using two separate cross slides, 
and to overcome this difficulty Messrs. Gardner provide, 
with the machine, the interchangeable form tool-holder, 


- 
— 


Owing to the large capacity of the machine and the accurate readings, and with little attention to the 
| instrument itself. A pyrometer may vary, not only in 


itself, but according to the manner of usage. It requires 
An ordinary workman may be 


| trained to use and take readings with the instrument, 


shown in Fig 1, complete with three tool carriers, which | 


are used in the front of the cross slide. 


The combination | 


of this tool-holder, and crowning tool at the back, makes it | 


possible to perform any reasonable number of operations 
at one chucking, the usual sequence being as follows :— 
1. Turn the tops of the webs with the rear tool. 2. Rough 
turn the sides of the webs and rough form the pin. 
the clearance on the sides of the webs ; and 4, finish turn 
the pin. The operations, Nos. 2, 3 and 4, are performed 
with different widths of form tools held on the tool-holder 
on the front of the cross slide. 


3. Turn | 


It will be observed that all the controlling mechanism | 


is grouped for the convenience of the operator, and is 
within easy reach. The machine is also built in two 
smaller sizes. The 22in. machine is practically similar 
in design to the 30in. machine, except that it is belt-driven, 
and has a gear boy giving eight drum speeds. This 
machine is suitable for shafts of 9in. single throw, and’ 
4}in. multiple throw. The 1I6in. machine is also belt- 
driven through an eight-speed gear box, but the fast head- 
stock and bed in this machine are built in one casting. 
This size is extensively used for motor car and aeroplane 


according to specific instructions, but the care and re- 
sponsibility must be placed in the hands of one of the 
staff, with a proper knowledge of the principles involved. 
In other words, it is not sufficient merely to buy a 
pyrometer, but also to bave an acquaintance with the 
science of pyrometry. With knowledge of the principles, 
the most suitable pyrometer may be chosen, kept in 
calibration, and applied in the proper manner to obtain 
accurate results. 

Thermo-electric Pyrometers.—The question of a satisfac- 
tory base-metal couple still remains to be solved. While 
it is quite true there are a good many base-metal couples 
on the market which are suited for the comparatively 


| low temperatures up to 800 deg. and 900 deg. Cent., for 


temperatures above 1000 deg. Cent. there is still nothing 
to compare with Le Chatelier’s original platinum and 
platinum rhodium element. While supplies of these 


| metals are available, there is nothing serious about this : 


even at present prices this couple pays for itself in the 


| regularity of the heat-treated products. The fact is, 


however, that platinum is becoming more and 


|more scarce, the price continually rises, and it is 


within the bounds of possibility that there may not 








average of a number of instruments made by the Cam- 
bridge Scientific Instrument Company is .650 u, with 
a@ mean variation of + .009. The average of the German. 
made Leskole instrument is .653 u, with a mean variation 
of + .0075. These figures show that the glass used in 
the English instruments is of the same average colour 
as that in the German instruments, but is rather more 
variable. 

The principal trovble experienced, however, is in 
connection with the “ neutral” glass which is interposed 
for the higher temperature measurements, such as those 
on molten steels. This glass we have found very much 
increases the effective wave-length, the average of several 
instruments made by the Cambridge Instrument Com- 
pany with the neutral glass interp sed being .689 ux, 
with also a mean variation of + .025. Not only, therefore, 
is the glass not so neutral as required, but it has also 
shown considerable variation. As the question of 
emissivity corrections is mostly connected with these 
higher temperatures, this is a point which should be seen 
to. One or two instruments show a satisfactory wave- 
length both for the low-reading scele and also for the 
high-temperature scale with the neutral glass interposed. 
We have found in some instruments a departure at 
the lower ends of the scale from the proper law, the 
angular motion of the analyser for a given temperature 
being lower than indicated by the law, the remainder 
of the scale being quite satisfactory. 

















Fig. 5—CHUCK FOR SINGLE THROW CRANK SHAFTS, \36in. TO 10}in. THROW 


engine crank-shafts up to 85 mm. throw, gr 6in. throw 
in the case of single-throw shafts. In Figs. 2 and 3 are 
given two examples of work which has been performed 
on this machine. Fig. 2 represents a single-throw crank 
shaft, 12in. radius, made of steel of 32 tons tensile strength. 
This shaft was machined and finished, as shown by the 
blackened portion, in 90 min., the pin being parallel and 
cylindrical to within .00lin. The time, we are informed, 
includes that occupied in all the operations of lifting, 
chucking, setting, tooling, and removing the shaft from 
the machine. The four-throw crank shaft, shown in 
Fig. 3, was machined as shown in the shaded portion on 
all four cranks in 3} hours. The conditions were 
similar to those in connection with Fig. 2. There 
are already in use over 200 of these machines. Fig. 4, 
on page. 50, representsa view in Messrs. Gardner’s works, 
showing a group of crank pin lathes in operation. 








PYROMETRY. 





WE have received the following contribution by Mr. 
8. A. Main, of Hadfields, Limited, to the Faraday Society’s 
discussion on Pyrometers—see THE ENGINEER‘ November 
9th and 16th, 1917. 

The last occasion on which a Symposium on Pyrometers 
took place was as long ago as 1904, under the auspices 
of the Iron and Steel Institute, through the instrumen- 
tality of Dr. Stead, Sir Robert Hadfield, and the late 
Mr. Brough. The subject has since been discussed 
in a rather fragmentary manner in individual papers, 
but the progress made is rendered strikingly apparent 
by the papers presented to this meeting. . In this progress 
British instrument makers have taken a large share, 
having spared no efforts in ascertaining the conditions 
under which pyrometers are employed and the various 
features influencing their accuracy. e success of 
Mr. Whipple and the Cambridge Scientific Instrument 
Company in producing an optical pyrometer which 
replaces, and in some respects improves upon, the German 
instruments, should be recorded. A large amount of 
work has to be done upon the control of optical pyrometers, 
and serious difficulties would have arisen in connection 
with the output of munitions if this instrument had not 
been forthcoming. 

The following remarks, which are based on several 
years’ experience with pyrometers in the works of Hadfields, 
Limited, Sheffield, may be of interest. 

Pyrometers in General.—Various speakers have pointed 
out the necessity for considerable intelligence in the use 
of pyrometers. I think this point cannot be too strongly 


emphasised. A pyrometer is not, for example, like an 
ammeter or voltmeter, which, if made by a reliable firm, 
may be used with little expert knowledge to obtain 











be enough of these metals available for pyrometry—a 
serious prospect, having in view the large amounts which 
are being used for this purpose. Dr. Burgess, of the 
Bureau of Standards, has told me that base-metal couples 
are being successfully applied in America, but I do not 
think the same accuracy can be looked for, or obtained, 
in‘American works as in this country. 

There are a number of quite excellent pyrometers 


Fig. 6—CHUCK FOR Tin. 


on the market described as portable pyrometers. My | 


advice with regard to these instruments is, take as little 
advantage of their portability as possible; have an 
instrgment for each furnace or group of furnaces. 
these delicate instruments about the works, to say the 
least, does them no good, and further, the calibration 
varies with the surroundings and the levelling. 

Optical and Radiation Pyrometers—Our experience 


with radiation pyrometers has not been particularly | 


favourable to their use, largely, perhaps, due to the 
conditions in a steel works being hardly suitable for 
their employment. There is a certain inherent time-lag 
in taking readings. It is true this may be minimised 
by proper manipulation, but as a speaker at the meeting 


Moving | 


AND 8in. MULTIPLE THROW SHAFTS 


I should like to point out that there is need for a good 
recording optical pyrometer. Such instruments, of 
the radiation type, are already available, but, as mentioned 
above, they do not, in their present form, quite meet 
the conditions in a steel works. 

Brown Control Pyrometer.—It may be interesting to 
members to have the results of our experience with this 
apparatas, shown among the exhibits, which we believe 
to be the only one in this country. The electrical arrange- 
ments we have found to work very well—that is, the 
instrument quite reliably actuates the main switch 
controlling the current, according as the pyrometer 
is reading above or below the control temperature. We 
have found some difficulty, however, owing to the fact 


| that the thermo-couple is of base metal, and rather heavily 


lagged, so that the furnace itself may fluctuate in vem- 
perature between fairly wide limits without producing 
corresponding fluctuations in the temperature of the 
couple itself, which ‘atter, of course, is what actuates 
the control pyrom -ter. If a similar pyrometer could 
be devised, but aking use of a platinum-platinum- 


| rhodium couple, the latter having less heat capacity 


pointed out, the conditions are often such that only a | 


matter of two or three seconds is available for the read- 
ing. Another trouble we have found is due to the unequal 
heating of the instrument itself by radiation from the 
furnace, which affects the zero. This type of instrument 


has, however, the advantage of being direct-reading, | 


that is, it does not require setting by the operator for | 
| on which the calibration. line, instead of being of the usual 


each reading. 

As between the two principal types of optical pyrometer, 
namely, the polarising type, represented by the Wanner, 
Leskole, and Cambridge Scientific Instrument Company’s 
instruments, and the disappearing filament type, we have 
tried them side by side, and our experience is in favour 
of the former. With the same amount of care both types 
of instruments give equally accurate results. The 
polarising type, however, has no inherent lag, a reading 
being obtained as soon as the operator can make the 
adjustment. 
& certain interval of time for the lamp filament to acquire 
the temperature corresponding to the current which 
is put through. The polarising type also has the great 
advantage of possessing a definite physical law, which | 
may be expressed mathematically. This facilitates and | 
checks the calibration, especially if one of the calibra- 


The disappearing filament type requires | 








and requiring less protection, improved results would 
be obtained. This point would apply, however, to a 
less extent with. larger furnaces, where the couple is 
better able to follow the more sluggish temperature 
changes of the furnace. 

‘I have a calibration chart for facilitating calibration 
of optical pyrometers. This is a specially ruled chart, 


curved form,.is a perfectly straight line; serving also 
as a check on the proper adjustment of the instrument 
and facilitates extrapolation to higher temperatures 
by simply producing the straight calibration line, thus 
avoiding the very complicated calculations otherwise 
necessary. 








Ir is estimated that fifteen million tons of coal could 
be saved every year in the United States if every steam 
engine plant in the country was as efficient as the more 
modern plants. 

A HYDRO-ELECTRIC generating station which is auto- 
| matic in all of its operations has recently been placed in 
service by the Iowa Railway and Light Company, on 


tion charts shown among the exhibits of Messrs. Hadfield the Cedar River, only a few blocks from the business 


is made use of. A resulting advantage is that extra- 
polation to higher temperatures is more accurately carried 
out by. following the same law. 


| 
| 


district of Cedar Rapids. The plant, which will have 
an ultimate capacity of 2000 kilowatts, operates in paralle! 
with an extensive transmission system which already 


The following figures regarding the wave-length of reaches practically across the State of Iowa, except 


the coloured glass used in optical Ppyrometers may be 
interesting, as supplementing those given by Mr. Griffiths. 
The figures have been obtained by calculation from the 
calibration curves of a number of instruments. The 





for a 28-mile break near Marshalltown. There are no 
instruments in the hydro-electric plant, these instru- 
ments being installed ‘in the company’s steam station, 
which is about three-fifths of a mile distant. 
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RAILWAY MATTERS. 





THE resident engineer of the South Wales division of the 
London and North-Western Railway, Mr. C. O. Cotton, 
retired from the company’s service on the 3lst ult., and 
has been succeeded by Mr. A. T. G. Posnett. * 


Tse Texas and Pacific Railroad Company last year 
instructed the gangers on each length to plant and 
cultivate, each, not less than three-quarters of an acre of 
ground upon the right-of-way. The men were allowed 
time to work these gardens, and they planted and har- 
vested bountiful crops on about 400 acres of the company’s 
land. 

In a letter to the member for the Crewe division, Mr. 
Winston Churchill sent a message for the Crewe Brother. 
hood, in which he said, “‘ I would like you to convey to 
this influential body, and through it to the men employed 
in the great steel and railway works, my appreciation of 
their constant and patriotic efforts during the war, and 

‘ to say that I look with confidence to the continuation of 
the same.” 

Tue Canadian Pacific Railway Company has taken steps 
to re-name certain stations with a view to commemorate 
the glorious fields in which Canadian troops won renown. 
The station of Milleta, on the Sherbrooke division, has 
been changed to Vimy, and that of Enterprise, on the 
Bellville division, is to be called Lens. All the fields in 
which the Canadians have won, or shall win, honours will 
be commemorated in this way. 


SPEAKING on the subject of the anticipation of the money 
market, that the forthcoming dividends of British railway 
companies will be increased, the Railway Gazette says that 
whilst the companies have large reserves for deferred 
renewals and maintenance, most of which sums are in- 
vested in Government securities, and must, therefore, be 
drawing considerable sums for interest, it is hardly likely, 
having regard to the uncertainty of the future of the rail- 
ways, that these sums, received as increased interest, will 
be distributed. 


IN its issue of the 12th irist. the Railway News referred 
to a recent communication in the Press from Lord Dun- 
more, in which he observed that it would be reasonable 
for the Government to fix a price for rabbits if it “‘ reduces 
railway freights at the same time where necessary, other- 
wise a maximum price may result in the supply being 
diminished.”” Our contemporary gives the charges for 
the carriage of dead rabbits from Scotland to London, 
and we find that these, including collection and delivery, 
work out at less than 2d. each. 


In this column, of our issue of October 19th last, we 
referred to the socond reading in the Federal Parliament 
of Australia of the Commonwealth Railways Bill, which 
had for its purpose the common working cf the three rail- 
ways belonging to the Commonwealth and the appoint- 
ment of a Chief Railway Commissioner. We anticipated 
that Mr. N. G. Bell, the acting commissioner, would be 
appointed, and this forecast has, we now hear, been realised, 
as at the meeting of the Federal Cabinet, on November 8th, 
Mr. Bell was made the Chief Commissioner at a salary of 
£2000 a year. 

THE port of Fleetwood was recently honoured by a visit 
from Sir Edward Morris, the ex-Premier of Newfoundland, 
who came there in connection with the proposal for making 
Fleetwood the port for receiving the supplies of fish, which 
it is intended to send here by fast trawlers, and put on the 
English markets fresh. In 1891 the amount of fish landed 
at Fleetwood was 31 tons; in 1914 it was 61,637 tons, 
brought by some 200 modern trawlers. After the war 
broke out the services of a large proportion of the 
best ships and of the best men were diverted into other 
directions, but even so, there is about 40,000 tons a year 
now being landed. 

During the pre-war year of 1913 the Board of Trade 
held thirty inquiries into train accidents. During the 
past year there were only five investigations, and all in 
the first six months. An inquiry into the derailment, 
on the 19th ult., at Alne, on he North-Eastern Railway, 
is yet to be added. Whilst this great reduction in’ the 
number of inquiries is due to the desire to save the time 
of the officers and men, only the more serious accidents 
are investigated, the fact that only six accidents that 
called for inquiry occurred during the year, speaks well 
for the careful way in which the depleted staffs of the 
railway companies do their work. All five accidents 
were collisions. 


In the despatch from Sir Douglas Haig, published in 
the Press on the 9th inst., appeared ths following references 
to transport :—During the year the dock capacity allotted 
to the British armies in France was thoroughly organised. 
In the first nine months the number of cranes was more 
than doubled. The number of imported broad-gauge 
(standard) locomotives in traffic in France in October, 
1917, was nearly ten times as great as at the end of 1916. 
Many hundred miles of broad-gauge track have been laid 
also, both in i diate co tion with our offensives 
and for ths general service of the Army. Light railways 
have grown with a like rapidity, and the track operated 
at the end of October was already eight times as great as 
that working at the commencement of ths year. 


Durine the year ended June 30th, 1917, the loss by 
the State Railways of Queensland on the seventy sections 
that did not pay their way was £765,332. By an Act 
passed in 1906 the ratepayers of a defined railway district 
had to make good any deficiency on the railways in their 
area, but in 1915 this Act was repealed, with the result 
that last year the Railway Commission was prevented 
from collecting a.sum of, approximately, £200,000 from 
the ratepayers, and the » a8 owner of lands, 
benefited by the .railways. Colonel Charlés Evans, the 
Railway Commissioner, in his report for the year in ques- 
tion, said ‘‘ Crown lands are enhanced in value very con- 
siderably by ths building of railways, yet railway capital 
does not receive any benefit from such enhancement. 
The construction of railways into the West and North 
of Queensland has made it possible to open the resources | 
of the State, which has been greatly to the benefit of the 
State, whilst the railways have been forced to carry at a 
loss the products and supplies, in order to keep such in- 
dustries open, without receiving any compensating benefits 
from the State.” 








NOTES AND MEMORANDA. 


In one year—ending June 30th, 1916—the United States 
Navy used 47,000,000 gallons of oil fuel. 

Tue total cost of the water power generated at Kin- 
lochleven is said to be the sixteenth of a penny per unit. 


Tue Columbia River, before passing through the great 
gorge in the Cascade Range, shows a variation in flow 
from 66,600 to 754,000 cubic feet per second. 


Tue British Government is taking a firm stand with 
regard to the exploitation of the important bauxite dis- 
coveries in British Guiana. The first call on this material, 
which is a source of aluminium, is to be #eserved for the 
Empire. 

A GREAT expansion of the laundry industry is antici 
pated after the war. According to the Power Laundry, 
the only competition which the British laundry engineer 
has to meet comes from America, the German machinery 
being almost a negligible quantity. 

THE order of the Minister of Munitions, prohibiting the 
use of white lead and other lead compounds, has com- 
pe2lled painters to resort to leadless paints made from zinc 
oxide, lithopone, zinc sulphide, &e. When properly mixed 
and applied, these pigments, says the editor of the Deco- 
rator, serve all the purposes of white lead, and are non- 
poisonous. 

TuE United States produces 65 per cent. of the world’s 
petroleum output. The United States, Russia and Mexico 
together in normal times produced nearly 90 per cent. 
The Russian and Mexican oils, however, to a large extent, 
are not of the class known as “‘ refinable crude petroleum,” 
hence for the production of petrol and naphtha by ordi- 
nary refinery methods oil from the United States must, 
according to a statement emanating from that country, be 
depended upon. 

TuHE world’s speed record for a motor car is 616 miles 





in six hours. This performance was recently made by. 


De Palma on a 12-cylinder Packard car on the Sheeps- 
head Bay Track, New York. The total duration of 
the stops made during the six hours was 15 min. 20 sec., 
which includes eight tire changes as well as two or three 
stops for fuel and oil replenishments. Excluding the 
stops, the average speed was 111 miles per hour, and 
this represents an‘average engine speed of approximately 
3000 revolutions per minute. 

Tue production of ammonia in Germany by the Haber 
synthetic process, according to a German daily paper, 
rose from 30,000 tons in 1913 to 60,000 tons in 1914, to 
150,000 tons in 1915, and 300,000 tons (estimated) in 
1916. An output of 500,000 tons of ammonia was antici- 
pated in 1917, contairfing 100,000 tons of nitrogen; at 
the same time 700,000 tons of sulphate of ammonia 
—140,000 tons of nitrogen—and 400,000 tons of calcium 
nitrate—80,000 tons of nitrogen—were expected to be 
produced, the total containing 320,000 tons of 
nitrogen, which exceeds by 100,000 tons the entire con- 
sumption of nitrogen in Germany in 1913. ss 


Tue ordinary distillation or refinery methods of petro- 
leum spirit manufacture yield only 15 to 25 por cent. of 
the oil as naphtha and petrol. The Burton process used 
by the Standard Oil Company, which utilises the principle 
of cracking, or breaking up of the molecules of the heavy 
oils into other molecules of different chemical composition, 
thus forming volatile and aromatic compounds, is not 
particularly efficient, as illustrated by the estimated yield 
in 1915 of 3,000,000 barrels by the Burton process, requir- 
ing 18,000,000 barrels of mid-continent crude oil ; that is, 
only one-sixth of the crude material was yielded up as 
spirit. The residue of this process is practically fit only 
for fuel oil. : . 

EXPERIMENTS made on a 7 per cent. Mn steel with 
0.5 per cent. C., by M. A. Portevin and described in 
Comptes Rendus, show that after heating to 1000 deg. 
Cent. for 75 hours, followed by slow cooling, the micro- 
structure consists of martensite and rounded grains of 
lamellar pearlite; the lamelle having a tendengy to 
arrange themselves radially or in fan-tail fashion. Slowly 
cooling a 12 per cent. Mn steel containing 1 per cent. C 
results in the co-existence of lamellar pearlite and austenite, 
often separated by a thin layer of troostite. Complexes 
of troosto-pearlite, martensite, and austenite are also 
obtained, in which case the martensite needles cross 
the austenite grains in three directions. 


Ar the last meeting of the Optical Society, Mr. J. 
Guild, A.R.C. Se., of the National Physical Labcratory, 
described and exhibited a spherometer of precision, 
which he had designed. The chief feature of this instru- 
ment is the method employed for detecting the exact 
contact between the micrometer screw and the surface 
under test. The micrometer terminates in a sphere 
about 1.5 mm. diameter. The surface tested rests 
in the horizontal plane on three spheres, and the micro- 
meter is brought up from below. A microscope with 
a suitable illuminating apparatus is mounted above, 
and the Newton’s rings surrounding the point of contact 
are observed. By watching the behaviour of the rings 
when the screw is brought up, the exact point of con- 
tact is determined. The sensitivity is about one ten- 
thousandth of a millimetre. 


IN a paper published in the September-October number 
of the Revue de Metallurgie, M. Pierre Chevenard describes 
a type of differential dilatometer which he has designed 
for thermal investigations on steels in connection with 
their heat treatment. He claims that this instrument 
is highly suitable for use in a steel works laboratory 
owing’ to the reliability and simplicity of its design. 
Only small quantities of metal are required; the in 
strument is easy to set up; and the readings are not 
affected by the vibrations which are unavoidable in 
a steel works laboratory. An instrument of the type 
referred to has been in use for some time for routine 
testing in a large steel works in France. It provides 
a useful complement to the chemical and micrographic 
examinations of certain steels. Finally, the instrument 


has proved useful in examining, qualitatively, slight 
modifications in the dilatability of metals owing to thermal 
or mechanical influences. The author suggests that 
the examination of these and other phenomena rightly 
comes within the province of precise metrology. 
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MISCELLANEA. 


THE mouth of the Glommen River has now become 
the most important industrial site in Norway 


THE estimated cost of new factories, buildings, and 
extensions begun last year in Sheffield is £750,000. 


THE United States Food Department is sending 1500 
farm tractors to France to lighten the burden of work. 
One hundred have already been shipped for the purpose 
of teaching the French agriculturists how to handle the 
tractors. : 


THERE is a great lack of cold storage at Plymouth. 
If ever the offer of the Corporation to provide 30 acres 
of waterside land for the purpose of ing a new com- 
mercial harbour is accepted, the want of cold stores will 
no doubt be remedied. 


THosE who imagine that an aeroplane needs a 300 
acre field in which to land will do well to remember 
that British pilots of the Royal Flying Corps and Royal 
Naval Air Service, and French pilots also, have flown 
regularly over the mountains in the Balkans, starting 
from and landing in little patches of level ground in the 
valleys. 


NAPHTHALENE is never likely to replace petrol, or 
even coal gas, for power purposes, because the output 
is relatively limited, and, if extensively used as fuel, 
its price will rise. But until the price rises very con- 
siderably there is quite enough inducement to keep the 
designers of naphthalene carburetters busy. 


Tue value of perishable produce imported into this 
country, subject more or less to refrigeration, was, pre- 
war, about £130,000,000 per annum. Professor J. Wemyss 
Anderson says the greater amount of this sum was repre- 
sented by the values of beef, mutton, pork, rabbits, bacon, 
ham, butter, cheese, eggs, fruit, lard, margarine, poultry 
and game. 

THE spinning mills of Japan have, since the outbreak 
of the war, planned to increase the number of their 
spindles by over a million, but, owing to the difficulties 
in the import facilities from Great Britain, the plans 
have as yet not been realised to any marked extent. 
Many of the companies have turned their eyes to the 
machine world of the United States, but spindles are 
too expensive at present. * : 

Pans are being made by the Ordnance Bureau of the 
United States War Department to establish an arsenal 
at the United States military bas> in France. According 
to the Iron Age, this establishment will consist of two 
departments, one of which will be utilised for the repair 
of small arms and the other for the relining of big guns. 
The big gun department will include foundry and forging 
facilities and a well-equipped machine shop. 

Ir is not generally known by the present generation 
that there was a period during the ‘seventies and ‘eighties 
when British engineers laid the foundations of many 
of the present-day continental engineering enterprises, 
and even Germany owes much to these British pioneers, 
says the Ironmonger. In the domain of waterworks, 
sewerage, and electricity supply British engineers showed 
the way in such cities as Frankfort-on-Main, Budapest, 
Petrograd, Bucharest, Cracow, Baku, Mannheim, and 
elsewhere. 

Ir appears that the difficulties in the way of a more 
extensive adoption of concrete ties are the attachment 
of the rail to the tie and the tendency of the concrete 
to crack and disintegrate. The present is a favourable 
time for further trial, of the concrete, or the steel and 
concrete tie, as the high price of timber has increased 
the cost of wooden ties. The Pennsylvania Railread 
has over 4000 concrete ties in use, and other railways 
has a very considerable number of different kinds in 
service. According to Building News, the Italian, Swiss 
and French railways use them extensively, but they have 
not yet become standard anywhere. 


Some time ago it was announced that a successful in- 
combustible substitute for celluloid, manufactured from 
soya bean cake, had been discovered in Japan. Further 
particulars of the new product have come to hand. It 
is called ‘“‘ Satolite,”' after the inventor, Professor Sato, 
and a company for its manufacture has been started 
with a capital of £200,000. Satolite is a galalith made 
of the glucine of soya bean, coagulated by formalin. 
It is said to be produced much more cheaply than ordinary 
celluloid, and to have several advantages for industrial 
use not possessed by the latter. According to the Iron- 
monger, the factory is to be built in the Mukojima district 
in Tokyo. 

Ir is very important that in designing a charging 
equipment for electric, motor vehicles provision should 
be made for boosting charges at high rates. The need 
of boosting may not at the outset be apparent. With 
roads in average condition, the possible mileage capacity 
of each vehicle may be ample for the daily service re- 
quirements. But inevitably there comes a time when 
the condition of the roads, combined possibly with high 
wind, is such that the energy taken per vehicle mile 
rises by from 50 to 100 per cent. above normal. It is 
under such conditions, says Mr. F. Ayton in the Elettric 
Vehicle, that provision for boosting saves the situation 
and enables the usual delivery service to be maintained. 


In the process of steel manufacture, manganese ‘has 
to be added to the molten metal in order to make it 
possible to roll and weld it into pipe, while wrought iron 
requires no such manganese addition, and therefore usually 
contains only a trace of this metal. A simple method 
of testing for manganese is given by Mr. T. F. Payne, 
in Power. Place in a porcelain crucible, a clean, bright 
drill chip or some filings of the metal to be tested, about 
the size of a pinhead; add six drops of pure nitric acid, 
heat, add two drops of silver nitrate solution, then one 
erystal of ammonium persulphate not greater than 
one-eighth inch in diameter. Warm the solution, ‘but 
do not let it boil. If the metal is steel, a pink colour 
will begin to develop, and at this point it should be re- 
moved from the source of heat, when a very decided 
red coloration will result. If no coloration develops, 
but a small amount of dark residue remains in the dish, 
the metal is wrought iron. 
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THE GREAVES-ETCHELLS ELECTRIC FURNACE 
T. H. WATSON AND CO., LIMITED, NEEPSEND, SHEFFIELD, ENGINEERS 


(For description see page 59) 





Fig. 1—ELECTRIC CONTROL ARRANGEMENTS Fig. 2-eTWO-TON FURNACE MAKING NICKEL-CHROME STEEL 





The Fiigipepr 
aetna 


Fig. 3—THREE-TON FURNACE AT SHEFFIELD Fig. 4—THREE-TON FURNACE AT ROTHERHAM 
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Details of Water Drainage System. 
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Diagram of the Controlling Details. 
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. DEATHS. 


On the 13th January inst., Frepgerick Exior Duckuam, M. 
Inst. C.E., late Engineer and Director of the Millwall Dock 
Company. 

On the llth January, 1918,at Newchwang, North China, 
WittoucuBy R. Hvueues, M. Inst. C.E., Engineer-in-Chief, 
Liao River Conservancy, aged sixty-five. 

On the 15th January, at 1, Belmont-street, Glasgow, THomas 
ANDERSON, Royal Indian Marine, A.M. Inst. C.E., late Chief 

I inery, H.M. Dockyards, Bombay and Calcutta. 

On the 13th January, at Disley Mount, Northwood, Middlesex, 
JoserH Barrow, M.I. Mech. E., late of the firm of Thomas 
Shanks and Co., Johnstone, N.B., in his 87th year. 
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The Admiralty and Camoypflage., 


At the beginning of the week, the Admiralty, 
through the Press Bureau, issued a statement on the 
subject of camouflage. The gist of it is that, fully 
alive to its value for the purposes of disguise under 
certain conditions, the Admiralty has carried out 
extensive experiments at sea with various systems, 
but has finally decided that unless a vessel and 
her smoke can be rendered absolutely invisible, no 
useful purpose i: served. Camouflage may be 
defined as the art of disguising objects with the intent 
to deceive the enemy as to their real purpose, or else 
to cause him to everlook their existence. Elaborate 
use of this process of deception has been made on land 
during the course of the present wear, and extrava- 
gances such as tanks appearing as haystacks, or 
ammunition dumps as holly trees are far from 
uncommon. But camouflage on land and the 
disguise of a ship at sea are very different matters. 
The suggestion that objects can be disguised by 
applying the offensive or defensive colour schemes 
found in natural history is sound enough on land 
where background is available and the objects to be 
protected are small, but when one comes to the 
protection of ships, which are usually objects of very 
considerable bulk, the case is entirely altered. for the 
background in almost every: instance is primarily the 
skyline. Seen’ at close quarters, particularly, for 
instance, on the far side of a wet basin or on the 
epposite side of a harbour against the background of 
a port, ships of small size can be so camouflaged as to 
render it extremely difficult at first sight to pick up 
the details ; seen at sea, just outside gun range, it is 
difficult to pick up the camouflage against the bulk 
of the ship, just as the tiger’s stripes, so visible in 
a cage, are invisible in the jungle. The question of 
distance and background; and that of relative and 
absolute size, introduce a set of conditions differing 
ent rely from those met with in the animal world. 

The camouflaging of the roofs of forts, oil tanks or 
aeroplane sheds, to give only three instances, can be 
carried out with great success, and as regards the 
latter, it is often difficult to pick up one’s home 
aerodrome from a height, owing to the similarity of 
its colour scheme to that of the surrounding terrain. 
No camouflaging of a hull, however cleverly the outline 
may be broken up at close quarters, will disguise it 
on the horizon or conceal the tell-tale column of 
smoke from the funnels. Anyone who is interested 
in the subject of colour disguises can readily experi- 
ment for himself by the simple method of drawing 
rectangles on a sheet of foolscap and then filling them 
in in various ways so as to try to break up the outline. 
Try first in two colours only—black and white—with 
straight line patterns; ext introduce curved 
lines, following with three colours. It is possible 
to produce some apparently extraordinary effects, 
but the conditions are quite dissimilar from those 
encountered at sea. The art of camouflage, however, 
covers far more than mere colour schemes. In 
Kipling’s poem of the “ Three Sealers,” we read that 
‘a stove-pipe shoved through a starboard port, it 
shows like a 4in. gun,” and during one of the big 
series of naval manceuvres before the war, a ‘‘ King 
Edward ” class battleship was mistaken for a “County” 





‘class cruiser by one of her opponents, for the reason 


that an imitation canvas funnel had altered her 
There is far more in disguises at sea 


appearance, 
than such steps as these, but as the Admiralty 
announces “the principles governing camouflage 


cannot be divulged at present, but it may be said 
that it has not invisibility for its basis.” Neverthe- 
less, it must be recalled that while colour disguises 
may not secure actual invisibility, long before the 
war all kinds of experiments were conducted with the 
object of reducing visibility, and they led to the com- 
plete discarding of the old system of painting ships 
which obtained only some ten or twelve years ago. 
Up to the end of the eighteenth century, the usual 
colours for British ships were blue upper works, 
bright yellow sides and broad black strakes at the 
water-line. Internally the colouring was generally 
red all over. It is not widely known that the 
chequer system of painting, together with the intro- 
duction of uniformity, was due to Nelson, who had all 
ships’ hulls painted black with a yellow strake along 
eachtier of gun ports, but the port lids themselves wre 
painted black, and in these colours his ships fought 
at Trafalgar. This standard colouring was maintained 
for the next sixty years, until the advent of armour- 
clads, when the yellow side strakes were transferred 
to the upper works and funnels. In the later 
eighties and nineties yellow was largely replaced: by 
white, the turrets and screens being of that colour. 
Naturally, no one doubted that the war colour would 
be entirely different, and shortly after the withdrawal 
of the main British Fleets from the Mediterranean 
to the Channel and North Sea, the light slate grey 
that is now the war colour came to be generally 
adopted. 

We imagine that the Admiralty minute on 
camouflage refers. rather to the question of dis- 
guising merchant vessels than warships, for owing to 
their almost universal typical shape they are less 
easy to “ fake.’”” The German submarincs are out to 
torpedo anything, hostile or neutral, hospital ship or 
big cruiser, and assuming that an attempt to protect 
genuine neutrals were made by painting them in 
particular colours, experience has shown only too 
clearly that it would not constitute the slightest 
safeguard. A coat of paint, in fact, would not be 
worth a scrap of paper. Seen through a periscope, 
the parti-colour scheme of disguise intended to break 
up the outline of a vessel, and so render her [ess 
visible at close range than she would otherwise be, is 
hardly distinguishable unless the divisions are very 
distinct ; in any case camouflage of this nature would 
achieve no good purpose. It is the kind that © has 
not invisibility for its basis” on which we may rely. 


Payment by Results. 


Ty the industrial turmoil through which the country 
is slowly struggling on its way to a better existence, 
a turmoil in which we appear to be involved the more 
deeply the greater our efforts to escape, it is pleasant 
to be able to touch solid bottom now and then, and to 
feel that, where so much is intangible, there are yet 
some things of a concrete kind, some things about 
which rational men should be able to reach a logical 
conclusion, some things that have not perforce to be 
left to chance because no one can resolve the complex 
forces and determine the position of rest. Amongst 
these things we place payment by results. It is so 
obviously fair, so obviously just to all parties— 
employers, employed and purchaser—so obviously 
the best for the future welfare of the industries of the 
country, that, whilst we are obliged to recognise forces 
still in opposition, we cannot doubt that in the long 
run reason will prevail, and that Labour, at length 
convinced that its own prosperity is thereby advanced, 
will not only welcome payment in - proportion to 
output, but insist upon it. 

For some twenty years we have been the ardent 
advocates of this method of paying wages, and it is 
not ‘surprising, therefore, that we have read with the 
greatest pleasure the remarks about it made by Mr. 
Barnes in a speech at Glasgow on Tuesday last. A 
long time ago, when Mr. Barnes was secretary of the 
Amalgamated Society of Engineers, and we were 
writing a series of articles on the Premium System— 
subsequently published as a book which has run 
through many editions—we sought his opinion. He 
was then, as he is now, a shrewd ard far-seeing man, and 
he was not slow to grasp the advantages of a system 
which, whilst it decreased the unit cost of every part 
manufactured, increased the weekly earnings of the 
workpeople. Unfortunately, for reasons that have 
been too often discussed to need repeating here, the 
premium system met with much opposition from the 
men, and made but slow progress. Had events 
moved otherwise what a world of trouble would have 
been avoided, and if in some form or other it—that is 
payment by result on one system or another—be now 
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introduced, what benefits may labour and industry 
anticipate! Mr. Barnes has been held, we shall not 
attempt to decide whether rightly or wrongly, to have 
been too straightforward in his criticism of the 
Government method. Alluding to Mr. Churchill’s 
notorious 1z} per cent. order, he said, “ Instead of 
encouraging men to work by results it encouraged 
men to go on with the old lackadaisical system of 
working by time. The time fetish was stupid, and 
during war pressure to encourage time workers and 
discourage piece workers was lamentable.” In this 
quotation we see Mr. Barnes in no equivocal attitude ; 
there is no temporising, no picking of holes in payment 
by result ; he is an out-and-out advocate for it. He 
had in mind, it may be said, war conditions. We 
must disabuse ourselves of the thought that the 
economic principles of industry are different in war 
from what they are in peace. They remain precisely 
the same ; the only difference is a change of scale. 
If under the conditions that now prevail Labour will 
be most readily satisfied, and output most greatly 
augmented by payment by results, then, when peace 
returns, we must look to the same method to secure 
industrial tranquility, and to assure to the country 
that vast increase of production which will be required 
to make good the waste of war, and to re-establish 
us in our old economic position in the world. It is 
because payment by results is so essentially rational, 
because all thinking men agree that it always does, 
and always will, give a higher rate of wages to the 
artizan, whilst it reduces the cost of the article to the 
purchaser—thus helping to develop markets—that 
we have advocated it through thick and thin. It 
may be, and is, opposed on various grounds, but no 
one has ever succeeded in showing, no one will ever 
succeed in showing, that there is any fundamental 
error in paying workpeople according to the amount 
of work they do, rather than aceording to the number 
of hours they pass in the factory. Whatever else 
may be said against. piece-work and premium systems, 
the logic of the economic basis on which they are 
founded is unassailable. 

With the dispute between Mr. Churchill and Mr. 
Barnes we do not propose to meddle. It is probable 
that Mr. Churchill, whose knowledge of workshop 
conditions can scarcely be extensive, fell with the best 
intention in the world into an error. Mr. Barnes 
showed that there was a way out of the difficulty, as 
far.as Labour is concerned, and promised if Labour 
would but have patience to set the matter right. 
The worst result is that the country will have to pay 
the bill, but if it receives a corresponding increase of 
output it will not be loud in its complaints. It seems 
to us that the need of the moment is a firm resolution 
to bring payment by results into general practice. 
The Government has, we believe, always recognised 
its merits, but has lacked the courage te insist upon its 
adoption. Now is the moment when it must be firm 
in its resolve, when it must let the workmen know, and 
the taxpayer who will have to meet the bill know, that 
wages will be proportional to output. By so doing 
it can at once increase the productivity of the country 
and give toall who merit them by exertion and intelli- 
gence higher wages than they have ever demanded 
under what Mr. Barnes has aptly described as the 
lackadaisical method of time payment. 


Sheffield Metallurgists and Chemists. 


During last year there or ginated in Sheffield, and 
thereafter spread to Leeds and to one or two other 
industrial centres, the ‘“ National Associatioa of 
Industrial Chemists.” The idea, no doubt, was good, 
but the outlook of the body lacked in breadth and 
its standard in height. Into this association might 
be admitted, apparently, almost anybody employed 
in or about a laboratory, and particularly attractive 
did it seem to persons with a grievance. At the initial 
meeting there were plain indications that one of the 
Association’s earliest activities would be concerned 
with the question of securing a fixed minimum wage, 
and other .igns were not wanting that at the back of 
the mind of some, at least, of the original mentbers 
was a determination to proceed upon usual trade 
union li-es. This spirit was particularly unfortunate, 
in that it manifested itself just at a moment when 
steel works’ managements found it so difficult to 
increase, or even to maintain, the numerical strength 
of their laboratory. staffs that they were compelled 
to accept the services of half-trained young men, and 
sometimes of worse than they. Many of these assistants 
—more or less useful in their way—regarded them- 
selves as fully-fledged chemists, and consequently 
eligible for membership of any “ professional” body 
open to receive them without asking too many 
questions. To some extent the National Association 
met their case and so, unintentionally, encouraged 
them to go on deceiving themselves. Unfortunate, 


too, was it thet the tendency of the Association 





should be towards trade unionism, when the 
path of the student of metallurgical chemistry lies iri 
an entirely different direction. To the men passing 
through their laboratories, employers look for the 
holding of important positions on their executives, 
but if the heads of youngsters are filled with trade 
union nostrums there is an end to hopes of that kind 
In Sheffield the mistake was made, and from 
Sheffield now comes the corrective ; and it is sincerely 
to be trusted that those members of the National 
Association of Industrial Chemists who have won for 
themselves a good standing in the profession will 
have the courage to admit that the Sheffield Associa- 
tion of Metallurgists and Metallurgical Chemists 
stands for all the advantages and none of the dis- 
advantages of the body of their creation. The new 
Association, detailed reference to which was made in 
our Sheffield letter last week, is to work hand-in-hand 
with the recently-formed British Association of 
Chemists, and, like the latter, will endeavour to win 
the approval of the Institute of Chemistry, to which, 
indeed, it is already related by the presence on its 
Council of five Fellows of the Institute. There seems 
no reason why both the British and the Sheffield 
Associations should not become valuable feeders of 
the Institute, for the aim of both is to encourage 
study and research, and to raise the professional status 
of scientific workers. The special feature of the new 
movement in Sheffield—which it is expected will be 
followed by the creation of similar associations in 
other centres—i3 that means are provided for bring- 
ing into contact the scientific worker and the man in 
charge of operations in the works. This contact will 
be effected upon club lines, with the direct result, it 
is believed, that the scientific man will discover he 
has much to learn from the observant works’ man, 
while the latter will have an opportunity of 
appreciating purely scientific work and be led to 
consider more closely its daily application in works 
practice. Mutual appreciation and a broad outlook 
between the two sections will thus materially help to 
make effective that increased application of science to 
industry which must be the order of the day. 
Another feature is the provision it is proposed to 
make for students. The future will see a great 
expansion in laboratory work, and if the high standard 
of the profession is to be maintained, the utmost care 
must be taken to provide a steady flow of the right 
stamp of student. Moreover, when that point has 
been safeguarded, the student should be made to 
realise that he actually belongs to the profession in 
which he is expected one day to shine. ‘ There are 
three things—Capital, Enterprise, and Labour. It is 
obvious that applied science is the most important 
portion of enterprise, and the aim must be to keep it so. 
The National Association of Industrial Chemists has 
shown how easy it is to fall into error, and the student 
becomes the easiest of all prey. Therefore the new 
Sheffield Association proposes to create a student 
class of membership, and to help these young men 
upward and onward until they can fend for themselves. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
—__—_ 


: Two subjects connected with the 
ae and permanent-way of railroads and 
Rails. tram roads crop up at frequent 
intervals, attract a good deal of 

attention, lead to a lively discussion, and then 
disappear again until somebody re-discovers all the 
old troubles and comes forward with new explanations, 
or with the old explanations in a new guise, supported 
by new observations and new experiments. These 
two subjects are rail-creep and rail-corrugation. The 
latter—the problem of the roaring-rail, as it is some- 
times called—is certainly more difficult than the 
former, and no explanation has yet been brought 
forward that can be accepted without reservation. 
It is possible, indeed, that more than one cause 
operates to produce a single effect. Corrugation has, 
for example, been held to be due to the flexibility of 
the road, but since it appears on the rigid road of 
tramways, the explanation is clearly insufficient. An 
argument which receives a good deal of support is 
that under the localised pressure of the wheels the 
rails are indented, and that the wheels in their forward 
movement push up a wave of steel in front of them, 
and when the resistance thus produced has reached 
a certain amount the wheels jump the waves and set 
up others. It may sometimes be. observed on a 
billiard table that the balls roll with a curious roaring 
sound. When this happens, experts attribute it to 
looseness of the cloth. If this is the true explanation, 
the resemblance to the alleged cause of roaring rails 
is obvious. The ball pushes a little portion of cloth 
in front of it, the cloth piles up into a tiny wave, 
over which the ball is carried by its momentum. 
The downwaid component of the ball’s motion as it 
falls over the wave causes it to progress in little 





bounces until it sets up another wave and repeats 
the process. The creep of rails, according to Mr. 
Frank Reeves, who read an instructive paper on the 
subject before the Institution of Civil Engineers: last 
week, is to be found in the same cause, “It is,’ 
he says, ‘‘ due primarily to deformation of the rail 
as the wheel passes over it. It may be likened to 
the movement of dough when rolled under a rolling- 
pin.” Creep, we may remind our readers who have 
not given special attention to the subject, takes place 
in the opposite direction from that which would be 
anticipated. Since an engine is driven forward: by 
the backward pressure of the wheel against the rail 
one would be justified in expecting the rails to be 
moved backwards. As a matter of fact, they move 
forward with the train. Of course, the movement is 
neither great nor rapid, but it is sufficient to be 
embarrassing at junctions, cross-overs, &c., and 
permanent-way men have to wage a continual war 
against it. Mr. Reeves says, the only method of 
overcoming it is to key the rails tight in the chairs or 
to the sleepers, and anchor the sleepers to the ground. 
He is probably right. It is not likely that any change 
in the rail or permanent way will entirely overcome 
creep, to the production of which, we suspect, more 
than one cause contributes. 


* *+ *&© © * 


TxHE part which clubs have played 
in the development of the scientific 
and industrial life of communities 
is difficult to estimate, but that it 
is considerable cannot be doubted. It may probably 
be said with truth, that almost all the great scientific 
and learned societies of ancient growth had their 
beginnings in small aggregations of men who met 
together for the exchange of views on scientific 
subjects. The meetings sometimes took place in inns 
or coffee-houses, and sometimes in private houses or in 
hired rooms—like Benjamin Franklin’s ‘ Junta.” 
But in any case, conviviality, that communion which 
results from eating and drinking and smoking 
together, was regarded as an essential part of the 
fabric. Even to this day, when the clubs from which 
such great bodies as the Institutions of Civil Engineers 
and Mechanical Engineers developed have long been 
lost, some effort is made to retain the old club spirit 
by periodical dinners, whilst other societies, like the 
ancient Smeatonian and the more modern Dynamic- 
ables, meet only over the dinner table. In America 
the value of clubs has been much more widely 
recognised than in this country, and many of the 
clubs hold periodical meetings for the discussion of 
subjects interesting to the members. In England, 
we have, in the engineering profession at least, only 
one striking example of the kind, the Manchester 
Engineers’ Club, which has attained in a short time 
a very high measure of success. In London there is 
nothing of the kind, though the Junior Institution 
tries to maintain some of the old club spirit. Some 
years ago, an engineers’ dining and luncheon club, 
known as the Faraday, had a brief existence, and now 
no longer exists. The educational value of club life, 
particularly if “clique-ism”’ is discountenanced, 
cannot be over-estimated, and we observe with 
pleasure that the recently formed Sheffield Association 
of Metallurgists and Metallurgical Chemists is aiming 
at the development of the club spirit, and looks 
forward to the time when it will: have rooms of its 
own in which its members will meet and establish 
friendly relationships which cannot fail to be of 
benefit both to the men themselwes and to their 
profession. Many schemes have been: advanced for 
increasing the social life of the engineering institutions 
of London, but so far with little success. The 
latest proposal is that members of institutions 
shall meet and dine together, either before or after 
the regular meetings This is an excellent proposal, 
which we hope to see brought into effect when happter 
times return. It might well pave the way to a real 
club life, and establish that feeling of solidarity in 
which the power ot societies res‘des. 


* ¢€ * * * 


THERE has recently appeared. ix 


Clubs. 


Rin pamphlet form a lecturé on Gernw:. 
Basin. Steel and Iron, which Professor 


Ashley delivered before the 
Staffordshire Iron and Steel Institute in April last. 
We would strongly advise all who are interested in 
the vast economic question involved to secure copies 
of this pamphlet, for it contains not only the lecture 
to which we have referred, but a full and most 
instructive discussion upon it. It is obtainable, we 
believe, from the offices of the Institute. To the 
discussion Sir Robert Hadfield contributed a transla- 
tion from a paper on French Lorraine, written by 
Dr. Schlenker, Syndic of the Chamber of Commerce 
of Saarbrucken. In this article we find the following 
sentence: ‘‘ It will be interesting to verify, after the 
war, that a country which commands unlimited 
quantities of iron ore and coal, remains simply 
invulnerable in its most important sources of strength 
and power.’ Dr. Schlenker leaves no scrap of 
illusion about what Germany and France are fighting 
for between Verdun and Metz. It is the control of 
the vast Briey basin of coal and iron, a district from 
which Germany herself drew possibly 50 per cent. 
of the ore she mined, and from which France supplied. 
her with more than one quarter of the ore she 
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imported, or, in terms of iron, nearly one and a-half 
million tons @ year. Germany was able to seize the 
greater part of the French half of the basin early in 
the war, and she displays every anxiety to hold it. 
Tf she did so, the position of France in the industrial 
world would be bad indeed, whilst Germany, 
commanding unlimited quantities of iron ore and coal, 
would, as the Doctor says, be “‘ simply invulnerable.” 
It is well that we should keep our eyes firmly fixed 
upon this fact.. The sentiments which are usually 
presented as France’s reasons for desiring the recovery 
of her lost provinces are small indeed in comparison 
with the fact that by regaining the Briey basin the 
great industrial prospect, of which Germany robbed 
her in 1871, would be regained, and she, France, 
would have that power which lies in the possession of 
iron and coal that is now enjoyed by Germany. We 
are convinced that in no small measure it is for this 
that Germany is fighting. If she can hold the whole 
of the basin, then France is crippled and the strength 
of the Teutonic kingdoms is multiplied enormously, 
whilst, on the other hand, Germany cannot but look 
with misgivings on her prospects if she is forced to 
surrender a district upon which much of her economic 
strength relies. The Briey basin is almost literally 
the iron glove of Germany, and we can imagine no 
more fitting reprisal for the offence of which she was 
guilty when she threw the world into war than that 
it should be taken from her. Moreover, we can 
imagine no better plan of guaranteeing peace than 
depriving the arch-offender of the materia] from 
which he fashions his weapons. 


ee Se ee eee | 


None of us like to admit that we 
are unutterably bored by the 
education problem, but, as a matter 
of fact, we all are, and for that 
reason we feel called upon to apologise for returning 
to the tiresome subject. But it is impossible to pass 
over a memorandum which has just been issued by 
the Federation of British Industries, not only because 
the Federation is an important and influential body, 
but because the remarks made by its Committee on 
Education display a courage and common-sense which 
is only too often submerged under the democratic 
principles of ‘‘ equal opportunity for all,’’ which is the 
watch-cry of the modern educationalist. The Com 
mittee, supported by an overwhelming proportion of 
two thousand members of the Federation, in all 
classes of industry. who were approached through 
the medium of a questionnaire, is opposed to Mr. 
Fisher’s scheme of compulsory part-time education 
for all children in this country between the ages of 
fourteen and eighteen. It points out that serious 
inconvenience would be caused in factories by the 
withdrawal of young people from their work for 
eight hours in every week, and whilst it recognises 
that if the plan were made progressive, .beginning, 
say, with two hours a week and reaching the maximum 
only after the industries had settled down to the new 
vonditions, less dislocation would occur, it reeommends 
as an alternative, “a liberal system of whole-time 
education for selected children.” It believes that 
“by providing the best possible education for the 
ablest children of all classes more real equality of 
opportunity would be secured than by a wholesale 
compulsory part-time education, which in effect would 
mean that the ablest children of the poorer classes of 
the community would ‘be, as they are at present, 
denied the opportunity for acquiring a full education 
which is possessed by the children of the richer 
classes.” The Committee thinks it better to give 
“equal opportunities as between the able child of 
poor parents and the able child of rich parents.” 
This is an obviously sane point of view. Industries, 
as far as itis within the possibility of human wisdom 
to foresee, will always require the services of a large 
margin of relatively uneducated labour. Nature 
provides that margin. There are children in all 
branches of society that no amount of education 
could raise to a high level of intelligence. There are 
others, in all branches of society, who have the 
promise of greatness. To spend time and money on 
defective material is simply to waste what could 
be better devoted to the improvement of good 
material. Democracy, unfortunately, has a tendency 
towards mediocrity. It seeks to remove the hollows, 
but in so doing it hinders the development of peaks, 
and in the progress of the world it is the peaks of 
intellect that count. 

* 


Education Again, 


* * * * 


A CORRESPONDENT, who is_ in- 


Locomotive terested in the history of locomo- 
History. tives, ,has asked us to give him 
some advice about sources of in- 

formation. We find it difficult to meet this request, 


not because the literature of the locomotive is small, 
but because it is scattered through a great many books 
and a great many periodicals. To mention but a 
single example, there ran through our own volumes 
at intervals from 1879 onwards, an invaluable series 
of articles and letters under the general heading, 
“Links in the History of the Locomotive.” It 
is to be regretted that they have never been brought 
together in book form, for they contain a great deal 
of information, and were well illustrated. Perhaps 
some day they will be incorporated in a really ade- 
quate history of British Locomotive Engineering, 
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a work, curiously enough, that is still lacking. The 
number of books on locomotives known to librarians 
is not considerable, and those of real moment, from 
the historical point of view, might be enumerated 
on the fingers of the two hands. ‘Ihe place of honour 
must, be given to the work of that unhappy genius 
Zerah Colburn, entitled ‘‘ Locomotive Engineering 
and the Mechanism of Railways.” It was begun 
by Colburn, but he died by his own hand in America 
before it was finished, and the completion was en- 
trusted to a. less brilliant, but more stable, man— 
D. K. Clark. It appeared in 1871, in two large 
volumes, one of text and the other of beautifully 
executed plates. For admirable illustrations of the 
earliest engines, Deghilage’s ‘‘ Origine de la Locomo- 
tive,”’ published by Broise et Courtier, of Paris, in ’86, 
should be consulted. The drawings of engines leave 
nothing to be desired, but the author had the rather 
embarrassing practice of converting English names 
into their French equivalents ; thus, the Rocket— 
shown in three stages of development—is called La 
Fusée, and Ericsson and Braithwaite’s Novelty is 
entitled ‘‘La Nouveauté.’’ Another book which 
must not be overlooked was written by Michael 
Reynolds, a name well known and honoured amongst 
older engineers, but now almost forgotten. It is 
described on the title page as ‘‘ The Model Locomo- 
tive Engineer, Fireman and Engine-boy, comprising 
a historical notice of the Pioneer Locomotive 
Engines and their Inventors.” Crosby Lockwood 
and Co. published it in ’79. Amongst later volumes 
we must mention the “ Development of the Steam 
Locomotive,’ by Mr. Nokes—who called himself 
G. A. Sekon. It appeared in December, 1897, and 
attained such rapid popularity that a second edition 
had to be issued in the following January. It was the 
property of the Railway Publishing Company. Several 
useful little books devoted to reviews of the locomo- 
tives of separate companies have appeared, and all the 
histories of railways have useful notes and descriptions. 
Coming to books that are more practical than his- 
torical, de Pambour must first be mentioned, and 
then Tredgold’s ‘‘ Locomotive Engines”’ of 1850, 
and, in more recent times, Mr. Bowen Cooke’s “‘ British 
Locomotives,’ and Lake’s “‘The World’s Locomo- 
tives.” In French there are several excellent works— 
better than anything in English—of which Leroy’s 
“Machines Locomotives,’ and Demoulin’s “ Traité 
Pratique,”’ 1898, are amongst the best, but the “‘ Etude 
de la Locomotive,” by Deharme and Pulin, written 
for the “‘ Encyclopedie Industrielle ’’ of 1900, deserves 
an equal place in our estimation. Lest we should 
be charged with wholly overlooking American litera- 
ture, we must just mention a very large volume of 
plates, by Weissenborn, published in New York some 
time in the °50s or ’60s. 
; * *£ * * * 


Ir is no uncommon experience to 
hear him who would defend himself 
against a line of criticism, assert 
that-it is “‘ purely destructive.” 
We may well ask ourselves if real criticism has not 
always a destructive tendency, or, in other words, if 
criticism that does not seek to destroy is criticism at 
all, but not rather suggestion, or appreciation, or 
analysis, or whatever else you may please to eall it. 
The type of perfect criticism may be found in the tests 
which engineers apply to materials, and such tests, 
when they are not analytical, as in chemical or 
microscopical examination, are always either destruc- 
tive in fact or in intention. The engineer, indeed, 
adopts the method of the Inquisition, and seeks to 
force the truth from reluctant material by the critical 
methods of the torture chamber. If he desires to 
arrive at the strength of material, he tests portions of 
it to destruction ; if he wishes to assure himself that 
a boiler is strong enough, he applies a hydraulic 
test that endeavours to destroy it, and does so if it 
be too weak. Criticism in science must be of the 
same kind. It is not its function to be constructive, 
it is not its business to suggest something better. 
Its duty is to endeavour to tear down any and every 
fabric that may be raised. All such criticism, when 
it is not what Huxley described as ‘“‘a mixture of 
ignorance and insolence ”’ is helpful, for either it finds 
a weak link in the chain of reasoning or it proves by 
its pulling and pushing, its twistings and bendings, 
that no stress which human ingenuity can devise is 
able in the least bit to hurt it. Newton’s fine criticisms 
of Hooke’s undulatory theory of light have done more 
to overthrow the corpuscular theory to which Newton 
held, and more to confirm Hooke’s—or Huyghen’s or 
Young’s—theory than any eager and ready assent 
could have effected. His criticisms of it had to be 
answered, and in looking for the answers, successive 
philosophers have strengthened the theory. Here 
we would put in a little word of warning. Destructive 
criticism tends to tire. After assault upon assault 
has failed, men at lengih agree that the position is 
impregnable. They then set up a dogma and call it 
heterodoxy to oppose or deny it ; even worse, they 
cast ridicule upon the man who seeks to undermine it. 
Thet is a wrong attitude. Criticism must never cease. 
We shall not be far wrong if we say that even at this 
day the acceptance of scientific dogma is doing as much 
to check progress as the acceptance of the religious 
dogma on the constitution of the universe did in 
Gallileo’s time. The constructive methods of science 


Of Criticism. 





teaching—methods which show that certain results 
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follow certain actions—may be more rapid, but are 
less fruitful than the destructive methods which 
endeavour to upset accepted beliefs by contrary 
experiments. The re-constructive method can never 
discover anything new; the destructive method by 
applying new tests to old dogma may do so. 








REMOVING A PROPELLER. 





In the course of his presidential address to the Institiute 
of Marine Engineers, on Tuesday last, Captain Richard 
Green, of Fletcher, Son and Fearnall, ship repairers, 
gave the following amusing account of the removal of 
a recalcitrant propeller from its tail shaft. 

“One of the constant sources of trouble in the early 
days was the fit of propellers on the tail shaft, and most 
of us can remember the tussles that one had in getting 
a propeller started. One case always remains in my 
memory, on which we wrought three days and nights 
without being able to get a move out of the propeller. 
All the blades had been removed, but every effort failed. 
Meanwhile, with continual heating, both shaft and boss 
had become very hot, also the superintendent engineer 
on the matter of delay. As a last desperate resort a 
#in. hole was bored through the shell of the boss under 
the seat of one of the blades and @ length of ordinary 
gas pipe screwed into it, and the shore end coupled up 
to the water main. The water was turned on, and we 
awaited with expectation and some anxiety the result. 
We had not long to wait, for with a report that shook 
the whole ship, the sudden contraction of the tail shaft 
shot the propeller hard against the stern post. The 
seared look on the face of the old superintendent as he 
rushed on deck from the cabin brought a general hearty 
laugh, which relieved the tension of tired and irritated men. 
No damage resulted either to boss or tail shaft, which 
were refitted after examination and cleaning.” 
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SOME SAFETY DEVICES FOR STEAM 
TURBINES. 


THE trustworthiness of the steam turbine is esta- 
blished, but it is now customary to make assurance 
doubly sure by fitting it with various safety devices 
which experience has shown to be desirable. Parti- 
cular attention has been paid to the design of these 
devices by the Oerlikon Company, of Switzerland, and 
in this article we are enabled to describe their con- 
struction and working through the courtesy of the 
Company’s British representative, Mr. G. Wiithrich, 
M.1.E.E., of Oswaldestre House, Norfolk-street, W.C.2. 

If acid vapours have access to the boiler and turbine 
house, or if sea-water can obtain admission to the 
condensate es a consequence of leaky joints serious 
corrosion troubles may arise in the turbine. In order 


to counteract such a tendency, the Oerlikon Company. 


has paid great attention to the thorough drainage of 
the turbine, both when running and when at a stand- 
still. Fig. 1 in the Supplement illustrates diagram- 
matically the drainage system adopted. In order to 
stop all access of water from the boiler into the 
turbine, a large water separator U is fitted into the 
steam pipe immediately in front of the main valve A. 
The steam exit of the separator is provided with a 
strainer, the butt end and lower portion of which are 
not perforated. The steam is, therefore, forced to 
change its direction, and the heavy drops of water are 
made to fall downwards. The water thus ejected is 
led away from the separator through the steam 
trap V. The trap is provided with a ball float, which 
opens a valve below it when the water has accumulated 
to a certain degree. A valve W is provided in the 





are designed as discs of equal sectional strength. 
The clearances between the casing and the runner 
wheels and between the runner wheels and the 
diaphragms are liberal, amounting to from 4 to 6 mm. 

Fig. 2 in the Supplement illustrates the governing 
device. The live steam passes through the main 
valve A to the regulating valve B. The latter is 
governed by oil under pressure delivered from a power 
cylinder or servo-motor, the action of which is con- 
trolled by a spring governor. The admission of steam 
into the turbine is regulated by throttling it in 
accordance with the load. If the full admission 
pressure be reached, and the load increases stil] 
further, the overload valve C is opened automatically, 
and admits an additional supply of live steam 
whereby the guaranteed overload is obtained. 

The oil under pressure for the bearings, as well as 
for the governing system, is supplied by a “‘ toothed ”’ 
oil‘pump D, directly coupled to the governor spindle E 
and therefore running at a relatively low speed. It 
is claimed that this type of pump is particularly 
reliable. The oil on leaving the bearings and the 
governing system, passes first through’thebase plate F 
and then runs through a strainer G—which can be 
changed whilst the turbine is in service—into the 
cooler H. Although all precautions are taken, it is 
possible that by coincidence, or as a consequence of 
improper manipulation, the action of the oil pump 
may fail, as, for instance, by the packing in the 
conduits being damaged. To guard against the 
effects of such an accident, the Oerlikon turbine is 
fitted with a safety device designed to become 
operative upon a failure of ‘the oil supply. The 


main valve A is closed by the action of the spring J, ; ing. 





instantly shuts off the steam supply when the speed 
of the turbine exceeds the normal by approximately 
15 per cent. Its action results in the oil control 
piston R being operated in such a manner that the 
pressure of the oil is transferred from the under to 
the upper side of the main valve piston K. The 
main valve is thus closed by a force of approximately 
one ton, due to the oil pressure, supplemented by 
a force of 4 ton due to the spring. It is thus hardly 
possible for an accident to happen by reason of the 
governing forces being too small to close the main 
valve. As an additional emergency governor the 
device S—Fig. 2—is mounted on the governor shaft. 
This operates the main valve should an excess speed 
of approximately 20 per cent. be reached. Although 
all precautions are thus taken to prevent thé turbine 
reaching a speed materially greater than the normal, 
the materials used, we understand, are such and are 
so proportioned that*it could run at about 80 per cent. 
above the normal speed without damage resulting to 
any part. - 

A new safety device has recently been provided on 
Oerlikon turbines which, it is stated, has not yet 
been applied in connection with other turbine systems. 
This device protects the machine against the con- 
sequences of axial motion of the turbine rotor. It is 
well known that if the boilers are not properly fed, 
or if the load varies frequently and widely, water may 
pass over from the boilers into the turbine. This may 
give rise to water hammer, which in turn may result in 
the generation of enormous axial pressures on the rotor 
and on the thrust bearing. The axial pressure from 
this cause has been known to destroy the thrust bear- 
If destruction occurs, the rotor would be pressed 

















pipe in front of the trap and leads the steam into the 
trap or alternatively into the open. The trap can, 
therefore, be inspected during ordinary running hours 
without interfering with the working of the separator. 
To the open conduit leading from the valve W 
@ second trap can be connected if desired. 

Nearly all turbines are nowadays operated by 
superheated steam, so that after the machine is in 
regular operation no water will be deposited in the 
main steam pipe. From the low-pressure end of the 
turbine the condensed water escapes freely as a 
consequence of the coristantly increasing diameter of 
the stages. Circumstances are similar at the high- 
. pressure end, although the drainage here is less free 
in view of the fact that the increase in the diameter of 
the wheels from stage to stage is less rapid. 

When the turbine is at a standstill, it is as important 
to secure perfect drainage as it is when it is running. 
A second valve X is provided in front of the main 
valve A, which is also closed when the turbine is 
Stopped. Between these two valves a draincock Y 
is fitted, which is opened when the turbine is shut 
down. The valve W is also turned into the open 
position. If, then, the steam pipe in front of the 
valve X be under pressure ard this valve be leaky, 
the leakage steam will not pass through the valve A 
into the turbine, but through the valves Y and W 
into the open. In order to drain away the condensed 
steam from the turbine casing after shutting down, 
three drains Z are provided and are opened when the 
turbine is at a standstill. 

Fig. 3 in the Supplement represents a longitudinal 
section of a large size Oerlikon steam turbine. The 
rotor is carried in two bearings, one of which is 
designed to take the thrust. The lubrication system 
is of the forced pressure description. After leaving 
the bearings, the lubricating oil is directed into a 
cooler. The generator is driven through the inter- 


mediary of a semi-rigid coupling. The runner wheels 








OERLIKON STEAM TURBINE AND ALTERNATOR 


and is opened by the oil admitted beneath the piston K 
under a pressure of approximately 60 lb. per square 
inch. The strength of the spring J is such that the 
main valve is totally closed as soon as the oil pressure 
drops to 22 Ib. If, then, the oil pressure should fail 
for one reason or another, the admission of steam is 
stopped before the bearings are endangered. 

If desired the Oecerlikon Company supplies a 
signalling device, which draws the attention of the 
attendant to any adverse condition of the oil supply. 
If the set is designed to work in parallel with other 
machines on the same supply system, an automatic 
electric switching-off device can be supplied. The 
spring J keeps the main valve in the closed position, 
with a force of about half a ton. To shut down the 
turbine the three-way cock L is turned round through 
90 deg. The oil then flows away from beneath the 
piston K, into the base plate F, and allows the 
spring to close the valve. 

As is now generally customary, the Oerlikon 
turbine is provided with a safety device to guard 
against ower-running. The governor M is mounted 
on a shaft E, driven by worm gearing N from the 
turbine shaft. Although the regulating valve B is 
moved by oil under a fairly high pressure, the governor 
is called upon only to operate the small controlling 
piston P. Even if the wear in the gearing N became 
such as to bring the governor shaft E to a standstill, 
and so cause the governor to lose all control over the 
machine, the turbine would not “run away.” The 
oil pump D being coupled to the governor shaft, 
would stop with it, and as a consequence of the 
resultant dropping of the oil pressure the turbine 
would be shut down by the action of the spring J, 
as explained above. In order, however, to prevent 
under all circumstances an excess speed being reached, 
the Oerlikon Company provides in addition a powerful 
emergency governor Q—see Fig. 3—fitted to the end 
of the turbine shaft. This emergency governor 








by the steam towards the low-pressure end, until the 
runner wheels came into contact with the diaphragms. 
Obviously at the high speed at which the turbine runs, 
serious damage both to the runner and guide wheels 
would be caused by this action, and would result in the 
machine being put out of commission for some consider- 
able time. Such an accident could also occur if for some 
reason the admission of oil to the thrust bearings were 
stopped. In order to safeguard the turbine against 
damage of this nature, the Oerlikon turbine is provided 
with a device which instantly closes the main steam 
valve on the rotor shifting axially by a small 
amount, say 1.5 mm. With the provision of this 
device the most serious damage to be expected is a 
certain amount of side wear on the thrust bearing. 

In front of the main steam valve A a strainer T is 
fixed so that foreign bodies cannot enter the turbine 
with the steam. The strainer can easily be removed 
and cleaned. 

Turbines of large capacity are provided by the 
Oerlikon Company with a stand-by steam-driven oil 
pump U—Fig. 2—which is brought into action when 
starting up the plant,and which is also arranged to 
replace, in case of need, the gear oil pump D. Turbines 
of small capacity are, for reasons cf cost, made in a 
simpler form, but all Oerlikon turbines are provided 
with safety devices ensuring against accidents caused 
by excess speed, axial shifting of the rotor, and failure 
of the oil pressure. It is only in the case of auxiliary 
turbines operating condenser machinery and of very 
small turbines that the device ensuring safety in the 
event of a failure in the oil pressure is not regularly 
supplied, though this can also be provided in such 
cases if required. 

The manner in which the Oerlikon turbine fitted 
with the safety devices described above is started up 
and closed down may now be dealt with in detail. 
In Fig. 4 are given two diagrammatic sectional views 
through the turbine, taken, as regards the lower, 
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through the bearing pedestal, at the high-pressure end, 
and as regards the upper, through the high-pressure 
steam inlet passage immediately in front of the first 
nozzles, All the valves are shown in the positions 
oceupied when the machine is at a standstill. 

Before starting up the turbine, the attendant sees 
that the steam inlet valve A and the three-way cock L 
on the oil supply pipe @ are closed. The circulation 
of the oil to the bearings and controlling parts of the 
turbine is started by means of the auxiliary steam 
pump U. The supply of oil is drawn from the cooler H 
and is forced through the pipe 6b to the bearings of the 
turbine and generator. Simultaneously, the oil is led 
through the pipe c to the controlling cylinder E and 
thence through the pipe d to the regulating cylinder F. 
The piston G is thus pressed upwards, so that the 
regulating valve B and the overload valve O are 
opened fully. , 

In order to warm up the turbine the main valve A 
is now very gradually opened by turning the hand 
wheel N just sufficiently to allow enough steam for the 
purpose to pass into the turbine. This flow of steam 
is continued for about ten to fifteen minutes, until 
the exhaust feels warm to the hand. The turbine 
may then be started up by opening the valve A 
further by means of the hand wheel until the rotor 
begins to move. The machine can now be brought up 
to full speed by still further opening the valve A. 
The governor M is then brought into action and takes 
over the speed-control of the turbine. 

The governor sleeve S on rising operates, by means 
of the levers T, the piston P of the controlling 
cylinder E, and the oil passes through the tube e into 
the regulating cylinder F above the piston G, while 
the oil beneath this piston flows away through the 
tube d. The controlling piston P is now brought 
back by means of the levers T into its intermediate 
position. 

In the meantime the main oil pump D has gradually 
come. into operation during the starting up of the 
turbine. The pressure of the oil is maintained at 
approximately 60 lb. per square inch, a pressure 
which when reached is sufficient automatically to shut 
down the auxiliary pump U. As soon as the machine 
has reached full speed, the three-way cock L must be 
opened. The non-return valve V in the tube a is 
pierced with a small hole in such a manner that the 
oil can pass through it only very slowly; this fact 
prevents the main stop valve from being opened too 
quickly. 

When the turbine is working idle, the overload 
valve O is totally closed, and the regulating valve B 
is open to the extent required for no-load conditions. 
The machine can now be paralleled with the hus-bars 
by means of the speed adjustment device. The speed 
cen be adjusted either by means of the small electric 
motor W and its push button switch from the switch- 
board, or by means of the hand wheel X. In case of 
overload the valve O is partially opened, so that live 
steam is admitted to a stage near the centre of the 
turbine. / 

When the machine is being switched off from the 
bus-bars the speed rises. The governor M coming 
into operation . closes the valve B to such an extent 
that only sufficient steam is admitted to meet the 
requirements of no-load running. Should, for one 
reason or another, such as the jambing of the 
regulating valve B or of the piston G or of the 
governor M, the machine starts to race when 
disconnected from the bus-bars, then the emergency 
governor Q on the end of the turbine shaft comes 
into operation at a speed corresponding to the normal 
plus from 10 to 15 per cent. The controlling piston R 
then changes its position, so that the oil may pass 
from the tub? f into the tube g. The valve A is then 
closed by the oil pressure above the piston K, and the 
force exerted by the spring J. The oil beneath the 
piston K flows through the tube a and the non-return 
valve V beck into the oil chamber. In the ordinary 
way the shutting down of the maohine is effected by 
turning the cock L into the shut position. 

If, during the regular working of the turbine, the 
oil pressure sinks below about 28.5 lb. per square iach, 
the signalling device Y is operated, and theattendant’s 
attention is drawn to the low oil pressure by a signal 
bell. The auxiliary pump U will start automatically, 
as soon as the oil pressure sinks below about 50 lb., 
as the spring will then lift the piston and thus open 
the valve of the auxiliary turbine driving this pump. 
The main valve A begins to close, and is closed wholly 
if the oil pressure sinks to or below 22 Ib. The 
machine, however, runs on, and the bearings would 
quickly become hot from want of lubrication. It is 
for this reason that a signal bell warning arrangement 
has been adopted. 

- The signalling device consists of a pressure gauge 
with a sliding contact, adjustable between the limits 
7 to 28.5 lb. per square inch, 2 relay and a bell and 
dry battery. The pressure gauge is connected to the 
regulating cylinder at a point under the piston K. 
Normally, the oil pressure is between 57 lb. to 71 Ib. 
Electrical contact is‘only effected in the gauge at a 
pressure of 28.5 lb., at which pressure the circuit of 
the relay closes, thereby releasing the relay armature 
and closing the local circuit of the bell. As soon as 
the oil pressure falls below about 7 Ib. the contact in 
the pressure gauge wil! be broken, but the bell circuit 
remains closed until th> relay armature is replaced by 
hand in its original position. 








. Each time the turbine is started up, the signalling 


apparatus operates, so that a check on the apparatus 
being in good working order is thus afforded. As soon 
as the pressure exceeds 28.5 lb. the relay armature 
can be re-set and the bell silenced. 








THE GREAVES-ETCHELLS ELECTRIC 
f FURNACE. 


In many types of electric furnaces the heat is generated 
by means of arcs formed between the electrodes them- 


selves or between the electrodes and the metal bath. A, 


disadvantage of this arrangement is that the heat is 
applied to the top of the charge only, so that that part 
becomes very highly heated, while the bottom may be 
comparatively cold. To overcome this defect various 
means have in the past been suggested, including the 


employment of conductive hearths and bottom electrodes, | 
but it is claimed by two Sheffield engineers, Messrs. Greaves | 
and Etchells, who have spent many years in investigating | 
the subject, that no real improvement was effected until | 


the recent introduction of their furnace. 

In their researches the aims of these two inventors was 
to produce a furnace which should fulfil the following 
conditions :— 


(a) The system on, which it worked should be applicable | 


to any polyphase system, especially those of high fre- 
quency, and should-maintain a steadier phase balance 
and a higher power factor than any existing furnaces. 

(6) The generation of the heat should be effected in 
such a manner that it should be applied as directly as 
possible to the metal in the furnace, and should not super- 
heat the slag and various portions of the lining more than 
was essential to maintain the metallurgical cqnditions 
necessary for refining the steel. 

(c) That the charge should be uniformly heated and 
rapidly melted. 

(d) That the metal should be automatically circulated, 
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Fig. 5—ELECTRICAL CONNECTIONS OF 


so as to obtain steel of uniform quality without the use 
of ‘‘ stirrers”’ or “ rabbling.” 

(e) That the construction should be mechanically good. 

In order to obtain an even temperature through the 
bath of molten metal, Messrs. Greaves and Etchells deter- 
mined that heat must be applied below as well as above 
the bath, and their furnace has been specially designed 
with that object. The hearth lining is never less than 
20in. thick, and it is formed mainly of dolomite, magnesite, 
and other materials, arranged in such a manner that its 
electrical resistance is high on the inside of the bath, where 
it comes in contact with the charge, but decreases tc a 
negligible quantity at the outside. 

A section of one of the furnaces showing the electrical 
connections is shown in Fig. 1. Two phases of a three- 
phase low-tension current are connected respectively to 
the vertical electrodes, which are of graphite or carbon, 
while the third phase is connected to an electrode which 
is in contact with the underside of the hearth material. 
The current flowing through the hearth generates a con- 
siderable amount of heat immediately. below the charge, 
while the arcs from the vertical electrodes maintain the 
slag and surface at the desired temperature. 

It is pointed out by the inventors that the effect of this 
bottom heating is to cause convection currents to be set 
up in the molten metal, which ensure a constant circula- 
tion and a uniform product, while the outside of the furnace 
remains cold, little or no heat being lost in that direction. 
They further explain that, though this method of con- 
nection would appear, at first sight, to cause an out-of- 
balance load on the primary supply, the system of trans- 
former ratios is such as to give a perfect balance when 
the upper electrodes are in equal adjustment. We may 
add that the method of obtaining a balanced primary 
from either.a two or three-phase supply, and the method 
of generating heat in the hearth of the furnace, together 
with the many mechanical devices embodied in the appa- 
ratus, have been patented. 

High-tension electric current is transformtd by means 
of a delta-star system of connection to low-tension current, 
and it is therefore advisable that the transformer house 
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| should be as near as possible to the furnace, so that un- 
| necessarily long heavy copper eonductors, and the energy 
| losses in them, may be avoided., In order to provide for 
pen circuiting, should pieces of metal form electrical 
connection between the electrodes, Messrs. Greaves and 
| Etchells, instead of introducing reactance into the elec- 
| trical system, have arranged their transformer connec- 
| tions in such a way that the short circuit current must 
| traverse two transformers in series and in different phase. 
| The result is that when a rush of current tends to occur 
the power factor is momentarily lowered, and a strong 
buffer effect is produced. The fact, too, that there is 
always a permanent resistance to the flow of current 
through the hearth also limits very considerably the 
effects of short circuits, and the inventors claim that the 
| combination of the factors enumerated proviles the most 
| effective means yet devised for protecting the supply 
| system from shock, while it allows a high power factor— 
| usually about 90 per cent.—to be obtained on normal 
load. 
The energy supplied to the furnace is regulated over a 
considerable range by raising or lowering the vertical 
electrodes. This process can be effected by means of 
regulators, which are designed to maintain the current 
|at a predetermined figure, the control being by motor 
and automatic, or by hand. In all save the smallest type 
of furnace made, which, we understand, is of half-a-ton 
capacity, there are also arrangements for varying the 
| voltages across the arcs, while the ratio of heat generated 
above and below the bath can be regulated over a wide 
range. 
The mechanical construction of the furnace has received 
careful attention. One of the specially noticeable features 
| is a system of compensating rollers, which are incorporated 
in the furnace carriage, and on which the body is mounted. 
These rollers permit of the teeming spout travelling down- 
wards in a vertical line when pouring, so that it is not 
necessary continually to adjust the position of the 
ladle. All furnaces above half a ton in capacity are 
tilted by means of motors. Water coolers and econo- 
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misers are fitted round the electrodes where they leave 
the furnace, while the doors have been specially designed 
effectively to exclude air when and to prevent loss of heat. 

For the operation of the furnace alternating current is 
essential. Single-phase, two-phase and three-phase cur- 
rent may be employed, but the first namie is not recom- 
mended. For the larger. furnaces the periodicity should 
not exceed 50 cycles per second. 

The Greaves-Etchells furnaces are at present made in 
seven sizes, varying from } ton-to 30 tons in capacity. 
The smallest furnace requires 260 kilovolt-ampéres to 
operate it, and the largest 5000 kilovolt-ampéres. They 
are made by Messrs. T. H. Watson and Co., Limited, of 
Lancaster-street, Neepsend, Sheffield, who have pub- 
lished some figures showing the estimated cost of working 
various sizes. These ccsts, which include allowances 
for the cost of electricity—calculated at 0.5d. per unit— 
electrodes, wages, alloys added to the charge, slag mate- 
rials, tools, ladles, rakes, &c., standing charges and lining 
and roof repairs, but exclude allowances for capital, 
management and overhead charges, are as follows :— 


-. 1} tops .. 3 tons .. 6 tons .. 12 tons 
£ada £8d £84 £84 
oe 2 Liat we Sa 88 9. 2S 


“Capacity of furnace 4} ton 
Cost per ton of steel £ 8. d. 
in ladle.. we TR ae 


To these figures must, of course, be added the cost of 
scrap, turnings, crop ends, &c., employed. 

In conclusion, we may eaumerate the special advan- 
tages claimed for the furnace :— 

1. The charge is rapidly melted and very uniformly 
heated, owing to the continuous circulation of the metal. 

2. The heat is generated both above and below the bath, 
and can be regulated over a wide range. No cold bottom 
is encountered. 

3. The hearth of the furnace is at least 20in. thick, and 
a very safe container of molten steel. With reasonable 
care it will last over 1000 heats. 

4, There are no water-cooled studs or embedded carbon 
electrodes in.the hearth to conduct away energy. 

5. It is suitable for two-phase or three-phase current. 





6. If one arc be broken the other arcs are not affected. 
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7. Sudden overloads are more effectively buffered with- 
out the use of external reactances than in any other type 
of furnace. 

8. A high-power factor is obtained. 

9. By means of the patented system of compensating 
rollers no adjustment of the ladle is necessary when teem- 
ing. 

10. The electrode consumption is very low. 

1l. The system allows an even temperature to be 
obtained throughout the whole of the furnace charge, 
and does not punish the roof and walls to the same extent 
as in furnaces in which the whole heat is generated over 
the bath. 

12. The energy consumed per ton of steel melted or 
refined is as — as or lower than that with any other 
type of f 

A series = engravings on page 54 shows several of 
these furnaces. In Fig. 1 is seen a boy controlling the 
regulation of the electrodes and the tilting of a furnace 
by means of tramway type controllers. Fig. 2 represen ts 
a two-ton furnace at a works in Sheffield, which is em- 
ployed on the manufacture of special nickel chrome steel 
for aeroplane work. .The current per electrode on full 
load is in this case 4000 ampéres. Fig. 3 shows a three- 
ton furnace at work in Sheffield, and supplied with current 
from the Corporation three-phase feeders, at 11,200 volts. 
This pressure is, of course, reduced, and in the furnace at 
full load there is a current of 5000 ampéres per electrode, 
the voltage across each of the ares being, approximately, 
75. Provision is, however, made by means of tappings 
on the primaries of the transformers for regulating this 
voltage, as a higher pressure is required for melting than 
for refining. The furnace illustrated in Fig. 4 is of three 
~~ capacity, and is in operation in a works at Rother-- 

am. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Government Iron Trade Terms. 


THERE is an evident desire to avoid discussion 
of the arrangement which has been come to with the 
Ministry of Munitions with the object of obviating a 
general advance of selling prices which would have 
seemed to be the corollary of last year’s greatly increased 
price of coal and coke. Sufficient, however, is known 
to make it additionally probable since last week that 
the amount of subsidy dehinitely agreed to with the pig- 
iron makers is £1 per ton, and with this sum makers 
express themselves fairly satisfied. This does not meet 
the case of the makers of manufactured iron however, 
and with that branch of the trade the Ministry is now 
negotiating. Meantime, sales are being made _  con- 
ditionally, and manufacturers are only accepting orders 
for bars, hoops, strips and other descriptions of rolled 
iron subject to whatever price advance may eventually 
be made in their favour. Their productive capacity 
is being so heavily drawn upon for direct Government 
contracts and also for the immense amount of “A” 
certificate work that is being pressed on them that they 
are compelled to refuse many orders. The week succeed- 
ing the quarterly meeting has brought no change in 
ag which continue, at present, as on quarter day, 

, £15 10s. less 2} per cent. for marked bars, and 
r3° 15s. net at makers’ works for unmarked, a price 


‘which equals something like £15 5s. to £15 15s. delivered 


into consumers’ works, and some sellers demand £16. 
Nut and bolt bars are quoted £14 10s. to £14 15s. delivered 
to Black Country consumers. Trade is a good deal 
disturbed by the circumstance that the ironworkers 
have given notice for an advance of 12} per cent. in 
wages, to put themselves on a level with the munition 
workers, and meanwhile sellers are not at all swift to 
enter the market. 


Iron Trade Wages. 


A private meeting of the Midland Iron and 
Steel Wages Board took place in Birmingham this week 
to receive a special request from the operatives’ repre- 
sentatives that the resolution given below lately passed 
by the Board might be reconsidered: ‘“‘ That all men 
employed at évery works governed by the Midland 
Wages Board whose wages so far have not been governed 
by the sliding scale shall in future fluctuate with all 
sliding scale percentages, and that their base rates of 
wages shall be those obtaining at August Ist, 1914, and 
shall be plus 85 per cent. on such wages, commencing 
from August Ist, 1917.” It was explained that in place 
of this resolution the men would participate in the 12} 
per cent. advance just granted to the engineering trades 
by Mr. Churchill. As I have already intimated, the pro- 
ceedings were private, and at the close the official report 
was to the effect that the latest Government award 
was fully considered, and that an equal committee 
representing masters and men “ was appointed to work 
out the application.” The operations of the Midland 
Bourd comprises all the following iron-smelting districts 
(hence the importance of the present application) : 
South Staffordshire, Shropshire, North Staffordshire, 
Lancashire, South Yorkshire, North and South Wales, 
Cheshire and Derbyshire. 3 


Big Demand for Iron. 


The mills and forges of this district are already 
so preoccupied that there is little room for new business. 
Meanwhile a big demand exists for all classes of rolled 
iron, a great deal of which has to be set aside from sheer 
inability of makers to undertake it. The bar mills, for 
instance, have their output ear-marked for some months 
ahead, and fresh contracts are awaiting on every side. 
There seems no prospect of easier conditions ‘in small 
rounds, squares, and flats. Export demand for these 
sections is heavy, especially for France, and business 
in this respect is limited by the enormous calls at home. 
Overseas orders run largely on the very smallest sizes, 
which a limited number of makers only care to take in 
hand. The majority prefer to confine themselves to 





the standard limit of jin., for which the basis for other 
than Government orders is about £17 10s. Gas tube 
strip is dearer. Business is done at £16 5s. and £16 lus., 
which compares with £15 10s. three months ago. Gal- 
vanised corrugated sheets are practically_off the market, 
but the maximum of £28 remains in force. Black 
doubles make £17 for lots of two tons and upwards. 
These prices are f.o.t. at makers’ works. Puddled 
iron, which has shown a tendency to stiffen, is firm 
at £12 15s. a ton, 5s. extra being charged for puddled 
iron billets, Nut and bolt firms are probably the largest 
consumers, and many make their own puddled iron. 
A proportion is also allotted by the Control for rolling 
into bars for agricultural implement makers. 


Pig Iron Trade. 


South Staffordshire part-mine forge iron is 
going into consumption as fast as it can be made at 
100s. for forge and 102s. 6d. for foundry qualities, while 
all-mine forge is 115s. and foundry 120s. per ton. Warm- 
air iron realises 145s. for forge and 155s. for foundry, 
and cold-blast' 182s. 6d. North Staffordshire forge 
iron is quoted 95s. for No. 4 and 97s. 6d. for foundry 
sorts. Northamptonshire forge sells at 87s. 6d. per 
ton, and foundry numbers range from 89s. to 94s., Derby- 
shire qualities being graded half-a-crown higher. One 
or two Northamptonshire houses show willingness to 
book lots of 500 hana and upwards with a promise of 
delivery as early as possible, and makers are able to do 
good business. Derbyshire agents, on the other hand, 
are less willing for their customers to make heavy pur- 
chases, preferring to apportion their curtailed output 
among regular customers in lots of 50 to 100 tons to 
accepting big orders from a few. 


Steel Trade Activities. 


- Exceeding buoyancy marks the steel trade, all 
the works being controlled, and all engaged night and 
day to their utmost capacity upon Government work. 
There is no change in the official maximum of £10 7s. 6d. 
for Bessemer billets and sheet bars and joists, and sections 
also remain at £11 2s. 6d. It is impossible, however, 
to buy on the open market at anything like these figures, 
which are purely nominal outside Government work. The 
current market price of billets, indeed, stands at something 
like, perhaps, £14 or £15 per ton delivered Birmingham 
or equal. Supplies of sheet bars continue short. 
Admiralty and shipbuilding and War-office demands 
continue to absorb practically the whole of the steel 
output of this district. I hear that here and there there has 
lately been some little freer outlet of material for civil 
work in a few directions, but, speaking generally, it is 
unquestionably the situation that only a very trifling 
part of the present manufacture is passing through 
the ordinary market channels. There is a strong market 
for steel strip at £18 to £18 10s., and small steel rounds 
of in. basis are selling at £18 10s. It is worthy of 
remark+here that a great part of the local steel supply 
for the making of sheets, small bars, &c., now comes 
from South Wales, that district, in fact, being the principal 
source of supply. It is computed that at least 500,000 
tons of billets from South Wales alone are annually 
consumed here. Present supplies, of course, are wholly 
for war purposes. Some limited lots of American billets 
have recently come on to the Birmingham market under 
special freightage rates, but I understand that prior 
to arrival the shipments were ear-marked for specific 


purposes. 


Scrap. 

Scrap is a difficult market. Sellers want 
maximum rates, and also expect buyers to do their 
own haulage from the scrap yards to stations. This is 
not always possible, and the result is a decreased supply 
at the works, where it is very much needed. Nor are 
matters likely to be helped by the new Order mentioned 
last week, under which steel turnings and borings are 
reduced by 5s. a ton, and certain other classes of steel 
scrap by 10s. a ton, although the steelmakers will reap 
the benefit. 


Birmingham Brass Trade. 


The brass, copper, and cased tube manufacturers 
of Birmingham are extremely busy, the shipbuilding 
programme having put a heavy additional strain upon 
productive resources. A continuous inquiry for ship’s 
fittings is reported. There is also a big demand for 
stampings for the electrical industry. A certain amount 
of plumbers’ brassfoundry is in demand for purposes 
of national importance, in which case the barrier against 
the issue of raw material is removed. 








LANCASHIRE. 
(From our own Correspondents.) 


MancuEster, Thursday. 
Iron, Steel, and Metals. 


THERE is now but little scope for anything in the 
iron and steel *trades but the distribution of materials 


‘| under what are practically Government orders. There is 


some little import trade against uncompleted contracts, 
but no new contracts can be made to take the place of the 
old ones now nearly completed ; and so far as can be seen, 
the import business will come to an end during the — 
two or three months. The starting of two furnaces u 
basic pig in the East Coast district is said to have slleved 
to some extent the difficulties of those who were waiting 
for supplies of steel making iron. The general supply of 
iron material is, however, such as to suggest that all 
industries unconnected with munitions of war will have 
to do without iron for the remainder of the war. 
Foundry Iron. 4 

The home trade allocations of Cleveland iron for 
January have been very large as a result of the failure, in 
great measure, to deliver the iron allocated for December. 
It was thought that some of the applications would be 
disallowed, but this does not seem to be the case. Sellers 
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| ot Derbyshire and Staffordshire iron were very cautious 
this week and unwilling to take orders except for the 
necessities of old customers. The prices are unaltered at 
98s. 8d. for Derbyshire No. 3, and FrO2s. 6d. for Stafford. 
shire, but the clause in new contracts not only stipulates 
for the charging of any legalised increase, but also clains 
to make the charge at any time, even after the iron has 
been invoiced. Hence, so far as the consumer knows, 
he may be called upon to pay any amount of intrease at 
any time; and is not safe even when the iron has been 
all usad up, and the product sent out and paid for. If the 
subsidy scheme—of which one hears no further news— 
should break down and a large increase become payable, 
say from September 17th, 1917, there would be a nice 
mess to clear up ; but it is now generally believed that the 
subsidies will ; carried out, although we may be told 
nothing further about them. The scarcity of foundry 
iron is now apparent to every one, and dealers here claim 
that they could sell any quantity if they could get hold 
of it. In Seotch foundry iron.a small business is being 
done at the old prices, and it is understood that the 
subsidy for Scottish makers has been already arranged. 
Sellers, however, still ask for the conditional clause in 
their contracts. 


Steel. 

No finished steel, or, indeed, finished iron is 
being offered here except against Government work. It 
was expected that some price changes were coming in 
finished material, and more particularly in iron, as the 
extra wages will have to be paid ; but the report now is 
that the difficulty has been met in.some other way, and 
that the prices are not to be disturbed. 


Scrap. 

Heavy wrought scrap for finished iron making is 
in very strong demand, and dealers are short of supplies. 
There is no difficulty in obtaining the full maximum prices 
for scrap of good or even of medium quality, but business 
is restricted, because no dealer is willing to sell unless he 
has the iron already under his control. There is no forward 
selling, as it is impossible to be at all sure of being able to 
carry out the contracts. In cast scrap business is held up 
for another reason, although there is some scarcity also 
in this material, and it is likely to increase; the stoppage 
of present business is, however, a result of the great 
uncertainty as to the new regulations, which have been 
expected daily for the last fortnight and more. Prices 
may be interfered with, and it is also possible that cast 
serap will be brought under the certificate scheme, and 
business prohibited, except to holders of priority 
certificat The ne 1 prices range from 115s. to 120s. 
per ton delivered, but it is only occasionally that sellers 
are willing to take orders. It is to be boped that any 
design of interfering with these prices will be very carefully 
considered to avoid a repetition of what took place in the 
wrought scrap market last spring. Steel scrap is dull and 
neglocted at 105s. on trucks for heavy and 65s. for turnings. 





Metals. 

The only metal which shows any change is tin, 
for which £303 per ton is quoted—English ingots— 
delivered here. Strong copper sheets, £147. Old gun- 
metal is perhaps a little easier, and might, perhaps, be 
bought at £128 per ton. 


The Microscope in Engineering Works. 


A very strong case for the use of the microscope 
in engineering works was made out by Mr. W, E. W. 
Millington, Wh.Ex., in the paper which he read on 
Saturday last before the Manchester Association of 
Engineers. Although many well-equipped engineering 
establishments are now provided with tensile testing 
impact machines and scleroscopes, the number of micro- 
scopes is singularly few. , Yet the microscope is sometimes 
capable of revealing defects in metals which other testing 
methods have totally failed to detect. Several instances 
of this kind were mentioned by Mr. Lange, in the discussion 
which followed the reading of the paper. One was a 
locomotive coupling-rod which broke. Although mechani- 
cal tests of the fractured part were not able to throw any 
light upon the cause of the fracture, when the fracture was 
breught under the microscope, it, was found that the 
trouble was brought about by over-heating in forging. 
Similarly, the cause of a broken crank shaft and slide-bars 
was diagnosed, but, perhaps, the most interesting example 
to demonstrate the utility of the microscope was the case 
mentioned by Mr. Lange of a fraud which had been 
attempted upon one of the Crown Colonies. A certain 
foreign firm had submitted samples of cast steel to the 
Crown Agent which gave results on the tensile machine 
far in excess of the average. The samples were submitted 
to the speaker for test and analysis, and the results justified 
the makers’ claims. The use of the microscope, however, 
established the fact that the samples were ‘ fakes,” and 
that the test pieces had, before testing, been very 
ingeniously treated’ by a hammering ring process without 
removing the Government inspector's stamp. The 
microscope is coming more into use for the examination 
of screw threads, but it is in connection with the structure 
of metals that there is still room for its more extensive 
adoption. - It can be bandled with comparatively little 
skill, and the cost is insignificant. Mr. Millington said 
that in the brass foundry of Holden and Brooke, Limited, 
in which high strength alloys are being made with breaking 
stresses between 30 and 40 tons per square inch in the 
sand cast condition, a chemical analysis has been entirely 
superseded by the microscope ; the cost of the apparatus 
nm | complete with a small camera is some £34. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The activity in the hematite pig iron trade is 
marked in every part of this district. Makers hold big 
contracts for metal, and they are doing their best to 
maintain a big cutput of metal. There are twenty-nine 
furnaces in blast, and it is hoped in a week or two to 
increase this number to the extent of one or two furnaces 
in the Cumberland district. Supplies of iron ore are 
better than they were, and ho: are entertained of a 
still bigger tonnage being rai The demand for iron 





is very strong all round. Local steel makers continue to 
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‘take the bulk of the output from the Barrow furnaces and 
also, from many at Workington, and this is likely to be 
the case for some time to come. Prices are maintained 
at the old full maximum rate of 127s. 6d. per ton for mixed 
numbers of Bessemer iron, with special brands at 140s. 
per ton f.o.t.. Warrants represent 430 tons in stock. 


Iron Ore, 


For iron ore there is a very keen demand, and 
local smelters are pressing all the time for fuller deliveries. 
There is still a shortage of labour in the iron ore mines. 


Steel. 

The steel trade, whilst presenting no new features, 
continues to be very busily employed, both at Barrow and 
Workington. The demand for steel in its unfinished state 
is very heavy on local as well as general home account for 
work of national importance. Steel shipbuilding material 
is in strong request, both as regards plates and castings, 
and the mills are very busy. For rails there is only a 
limited demand. Prices are steedy, with heavy ra‘ls at 
£10 17s. 6d. to £11 per ton; light rails, £14 to £14 10s.; 
heavy tram rails, £14; billets, £10 7s. 6d.; ship plates, 
£11 10s.; and boiler plates, £12 10s. per ion. Shipbuilders 
and engineers are full of work. 


Fuel. 

There is a brisk demand for coal and steam sorts 
are at 27s. 6d. to 30s. per ton, while house coal is at 30s. 
to 39s. 2d. per ton delivered. Fer coke the demand 
continues to be heavy, and East Coast qualities are at 
38s. 6d. to 42s. per ton, with Lancashire qualities at 
37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


In these days of officially regulated prices, and 
the entire control of the distribution of supplies, the 
Cleveland pig iron trade conditions tend more and more to 
become absolutely stereotyped. Business necessarily 
runs along well defined channels. Nevertheless, a healthy 
activity is being displayed at present, there being a large 
and increasing inquiry both from home and foreign con- 
sumers. The allocations for January in the bome trade 
are on a very generous scale, but there seems every likeli- 
hood that, as in December, a substantial proportion will 
have to be cancelled at the end of the month owing to non- 
delivery. The position varies at different works, but some 
at least hold fairly large stocks. Several firms are pressing 
forward with their plans for the utilisation of native ores 
in steel making iron. The blowing in of two more furnaces 
in basic iron at the Warrenby Works of Dorman, Long 
and Co. is an indication of definite progress in that direc- 
tion. Prices generally are unchanged, the home maximum 
price being 99s. for No. 1, and 95s. for No. 3 Cleveland, 
No, 4 foundry, and No. 4 forge. The export prices to 
France and Italy are 119s. for No. 1 and 114s. for No. 3, 
No. 4 foundry, and No. 4 forge. 


Hematite Pig Iron. 


The conditions in the hematite pig iron trade 
show little change. The output is being maintained at a 
level which ensures, under official supervision, adequate 
supplies to home consumers. The supply available for 
export, however, is small; and the Control Committee is 
keeping a very tight hand on the allocations for foreign 
account. Merchants cannot get anything like the quan- 
tities applied for, and they are all, almost without excep- 
tion, in arrears. The November allotments, for instance, 
are not yet tohand. The home trade is being done on the 
basis of 122s. 6d. ton for East Coast mixed numbers, 
whilst 147s. 6d. is the ruling figure for export to the Allies. 


Manufactured Iron and Steel. 


The manufactured iron and steel trades in the 
North of England present no special feature this week. 
Energies continue to be almost entirely devoted to the 
production, directly or indirectly, of munitions of war, 
and work of an ordinary nature is confined within small 
limits, if not almost negligible. Works everywhere are 
exceedingly busy. The pressure of the demand for ship- 
building purposes is steadily increasing, and great efforts 
are being made, with the co-operation of the authorities, to 
transfer more mills to the rolling of ship pla The 
finished iron trade is also exclusively engaged in the pro- 
duction of war material. The principal quotations for 
home trading are as follows :—Steel ship plates, jin. and 
upwards, £11 10s.; ‘in., £11 15s.; Jin., £12 ; under jin. and 
down to xrin., £14 10s.; under in. down to }in., £16; 
under jin. down to #in., £17; under yin. down to *in., 
£17 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron bars, 
£13 15s.; best bars, £14 5s.; double best bars, £14 12s. 6d.; 
iron ship angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; 
sheets produced by steel re-rollers, above’ *in. thick, 
£16; yin. and under to 16 gauge inclusive, £16 5s.; 
under 16 gauge to 20 gauge, £16 15s.; under 20 gauge to 
24 gauge, £17; under 24 gauge to 26 gauge, £16; steel 
rounds, squares, &c., £12 10s. The following are nominal 
quotations for export :—Common iron bars, £15 5s.; best 
bars, £15 10s.; double best bars, £15 17s. 6d.; treble bes 
bars, £16 5s.; packing iron, £13 10s. to £14 10s.; packi 
iron, tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. to 
£17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel ship 
plates, £13 10s. to £15; steel joists, £13; steel sheets, 
singles, £20 ; steel sheets, doubles, £22 ; steel hoops, £19 
to £19 10s.; steel strip, £17 10s. to £18 10s.; heavy steel 
rails, £12 5s. to £13 5s. = 


Scrap. 


The general position in the scrap trade does not 
show much alteration. The new Order of the Ministry of 


Munitions regarding the control of iron and steel scrap 





has not occasioned much comment, except that it was 
mada just after merchants had completed their contracts 
for the present year. As a result of the new order steel 
turnings and borings have been reduced from £3 10s. to 
£3 5s. per ton, and the word planings is included in the 
item. Mixed iron and steel is fixed at £4 15s. per ton. 
Previously there was one figure of £5 5s. for heavy steel, 
and consequently it was impossible to charge that price 
alike for material differing very considerably in quality. 


The Coal Trade. 


There has been no great activity in the Northern 
coal trade this week, but the general tone, taken upon the 
whole, has shown decided steadiness. The trade is well 
supplied with orders for home industrial and household 
requirements. A fair amount of tonnage has also come to 
hand during the last week or two for the export market, 
with the result that the collieries are working full time. 
The severity of the weather, however, is likely to impede 
the navigation of steamers, and it is expected that collieries 
will quickly experience a set-back in consequence. 
Inquiry from neutral. countries is not exceptionally brisk. 
The authorities are not placing any serious obstacles in the 
way of licences. As @ matter of fact, the freer way in 
which they have been issued since the beginning of the 
year has given considerable satisfaction to exporters. 
The prime and superior gas coals remain steady, the 
home demand taking any surplus output. The output of 
second gas. quality is curtailed, but buyers have no diffi- 
culty in securing supplies for any shipment at minimum 
schedule prices. Steam coals are nominal. Best Blyths 
are offered freely at schedule prices, and Tyne primes are 
steady. There is an abundance of second quality steam 
coal on offer, but business is slow. Blyth and Tyne smalls 
show little improvement. Peas and nuts are ig brisk 
demand, both for home and export, but supplies are scarce. 
Best qualities are strongly held at 33s. 6d. for non-limita- 
tion ports. There is increased pressure in the household 
coal trade, the output being quickly taken up for the’ home 
market. Export business is quiet. .Smithies and coking 
coals are active for home consumption, but the export 
business is slow. No change is reported in bunker coal, 
stocks of which are plentiful, while the prices remain 
nominal. The coke trade is very actively employed, very 
heavy supplies being taken by home consumers. The 
principal quotations are as follows :—Northumberlands : 
Best Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth 
steams, 25s. 6d. to 28s.; Tyne primes, 29s. 6d. to 30s. td.; 
unscreened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. 6d. to 23s. 6d. for the home trade ; 28s. 6d. to 32s. 6d. 
for export ; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 31s. to.33s. 6d. Durhams : Steam 
(locomotive), 31s. to 32s. 6d.; special Wear gas, 26s. 6d. to 
29s.; best gas, 25s. to 27s. 6d.; second gas, 23s. 6d. to 
26s. 6d.; ordinary bunkers, 26s. 6d.; best. bunkers, 27s. 6d.; 
superior qualities, 30s.; smithies, 29s. to 33s. 6d.; peas and 
nuts, 3ls. to 33s. 6d.; coking coals, 26s. 6d. to 27s.; coking 
smalls, 19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 
45s.; blast-furnace coke, 33s. for home use; 42s. 6d. for 
export ; gas coke, 32s. 6d. to 35s. ° 











SHEFFIELD. 


(From our own Correspondent.) 
In the Munition Works. 


2 TuE plain suggestion made in the Commons by 
Sir Auckland Geddes this week that trouble is once again 
threatened by certain members of the A.S.E. over the 
man-power question, is being a great deal discussed here. 
The objection is from the wrong side entirely. The ques- 
tion that is being asked is : ‘‘ Who are the members of the 
A.S.E., or any other union or class of worker, that, in.a 
moment of real national need, they should have special 
protection extended to them as against any other section 
of men?” They, and every man in munition works, are 
there simply because, for the time being, they could 
render the country and its Allies no better service in any 
other capacity. Thinking men in the ranks of Labour 
know very well that it is quite impossible for members of 
trade unions to say what man-power is required, or in 
what particular capacity it is most needed at any given 
moment. That is the special task of others, in response 
to whose decisions in the matter thousands of men are 
leaving, not lathes and benches and weekly wages, but 
valuable businesses that have had to be wound up, pro- 
bably never to be restarted. There is an objection, and a 
very strong one, to taking skilled men—even young men— 
from munition works, but those entitled to raise it are the 
employers and managements, who, because of the toll 
made upon their labour staffs, just, perhaps, as every- 

ing has been nicely organised in the various shops, and 
working with the precision of machinery, suffer great 
inconvenience,. and find it extremely difficult to keep 
Government contracts up to date. From this quarter, 
however, the objection: is not comi Harassing as it is 
to be continually losing good men, and trying sometimes 
in vain to fill their places, employers and managements are 
to-day so closely in touch with different Government 
departments, and especially with.the War-office, that they 
understand better than ever the official difficulties, and are 
endeavouring in every possible way to meet them. ‘hey 
know that if 450,000 men are required between now and the 
spring théy will have to come from somewhere, so that, 
whilst they would very much prefer their own staffs to be 
left intact, they realise that ammunition and guns are of 
little service unless there are sufficient numbers to use 
them. A common remark that one hears is that large 
numbers of men have rushed to the munition works from 
all walks in life simply to avoid military service. 
the charge is true. I know of such cases personally ; but if 
members of any trade union claim to be immune from 
service to which others are liable, are they not laying 
themselves open to the same kind of charge—that of 
making ‘‘funk-holes” of the munition. works? If 
managements are prepared to put up with the worry and 
inconvenience of a constant re-shuffling of their available 
labour, then it ought to be pretty obvious that no objection 
lies with anyone else, except those who, for personal 
reasons, desite to evade military service. One is almost 
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tempted to suggest as a remedy the conscription of all men, 
leaving it to responsible authorities to say, for the duration 
of the war, just how their services should be disposed of. 
No one wishes to see such a drastic step taken, and most 
men have no burning desire to become temporary soldiers ; 
but if the A.S.E., or any other union, could solve the man- 
power problem in a more practical manner, and with less 
real disturbunce of commerce and industry than is the case 
at present, I should imagine the Government would be 
pleased to receive the information. However, further 
consideration of the position has been productive of an 
excellent spirit in the leaders and a large number of the 
men in munition works. They recognise the Government’s 
needs, and, whilst anxious to see men who “ took refuge ”” 
in the factories dealt with first, are by no means = 

bly be 





te the view that all eligible men who can «possi 
spared from works must hold themselves as liable to 
military service as anyone else. A few, indeed, in the 
ranks of the A.S.E. are very emphatic on the point. 


The Supply of Electricity. 


A matter to which I should have liked to have 
referred in my letter last week, had space permitted, is the 
attitude of the Sheffield Corporation upon the question of 
the supply of electric energy to the steel works. The 
Electric Supply Committee has on @ scheme 
linking up an interchangeable supply of current between 
Sheffield and Rotherham. . Explaining the matter for the 
benefit of a member of the Council, who thought too much 
money was being expended on the scheme, the chairman 
of the Committee said it had been strongly impressed upon 
the Committee that it was required in order to make pro- 
vision to meet the demands for all the munitions expected 
from that district. Mr. Grinling, the Director of Electric 
Power Supply of the Ministry of Munitions, had suggested 
that two sets of 25,000 kilowatts capacity should be put 
down in Sheffield, one at Blackburn Meadows, and the site of 
the other to be left over for consideration later. The amount 
of a million sterling which the-scheme involved was a 
portion of the original expenditure already to. In 
other parts of the country large plants owned by Corpora- 
tions were being worked almost exclusively in the interests 
of the Government, and it would be an extremely short- 
sighted policy if they ever allowed it to be said that | 
Sheffield would not take its share in producing the power 
necessary to run the works of the city satisfactorily. 
‘* Had we acted thus,” concluded the chairman, who is a 
managing director of Edgar Allen and Co., Limited, “* we 
would not hold the position we now enjoy in the Empire 
in regard to the output of munitions, and we should not be 
able to look back with pride to the fact that the city stood 
by the Empire in the time of stress and difficulty.” A 
point made by the member to whom this reply was given 
was that the proposed expenditure was really intended as 
an after-war provision. He was quite wrong, however, 
as anyone who knows the position of the steel works just 
now is aware. There is such an enormous and increasing 
demand upon gas and electricity supplies that it long ago 
became perfectly plain that something would have to be 
done, and speedily, to augment them. The Corporation 
was prompt in planning new power stations, the demand 
for current having risen by about 600 per cent. in three 
years, and the latest. scheme of interchangeability of 
current with Rotherham, whose Corporation is equally 
alert on the subject, is an excellent project. On the other 
hand, the gas company has in hand a scheme for erecting 
an entirely new works, with a capacity of 15,000,000 cubic 
feet per day, at a cost of about a million sterling, and, in 
addition, arrangements are being made, I believe, for the 
conveyance to the Sheffield area, and use at the various 
works, of coke oven gas, to the volume of over a million 
cubic feet a day. There are very numerous batteries of 
coke ovens in the outlying districts‘ and from all one 
hears such a project could be carried out with almost 
assured success. But whilst these are all “ war” pro- 
visions in @ primary sense, they are undoubtedly being 
made also with a view to after-war requirements, or what 
it is devoutly hoped will be required. That is a perfectly 
legitimate view to take, and applies, more or less, to most, 
if not to all, of the new buildings and works extensions 
now proceeding or accomplished. 


Round the Works. 


The Board of Trade returns for the past year, 
and also for the last month of the year, are eloquent of 
the severe restrictions now placed upon exports of iron and 
steel manufactures. It cannot, of course, be helped. It 
is one of the war conditions with which firms will have to 
put up, though one is sometimes led to wish that some 
means could be found to alleviate the position created 
locally. What I mean is that there must be lying in the 
works and warehouses here very large quantities of steel 
manufactures originally intended for overseas and, having 
been made to specification, are in all probability of little 
use to anyone else. If a way could be found for permitting 
these things to be sent on to their destination, or to be 
usefully dealt with at home, it would create a considerable 
degree of satisfaction where the reverse is now felt. 
Though I have not had an opportunity of confirming it, 
there is a report about that the Steel, Peech-Samuel Fox 
Combine is to absorb another steel concern—a well-known 
business, but not of-any particular size. Should this 
report prove to be correct, it would not cause much 
surprise, for the directorates concerned have long had 
close relations. From what can be ascertained, new 
oversea. business includes tools for Vancouver, Brisbane, 
Buenos Aires, and Calcutta ; steel for Rouen ; cutlery for 
Valparaiso, Antofagasta, and Talcahuana; sickles for 
Trinidad and Buenos Aires; sheep shears for the latter 
and Vancouver ; saws for Madrid, Oporto, and Sekondi ; 
and files for Port Swettenham. Admiralty tenders are 
out for 80,000 clasp knives, 200 marline spikes, 46,000 
irs of scissors and 75,000 mess tin lids. Tramway 
material orders are inactive, but the work in hand includes 
750 steel tires for the Glasgow Corporation. There is 
quite a boom in circular saws, the great increase in tree 
felling in various parts of the country having created an 
enormous demand. These saws are of all sizes up to 
6ft. diameter. It is expected that the: falling off in 
Government contracts for different kinds of cutlery, 
which has been rather pronounced of late after the huge 
orders placed since the war began, will shortly be replaced 
by a renewal of activity in that direction. 
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Scarcity of supplies continues to characterise the 
market for forge and foundry irons and few, if any, sales 
locally seem to be taking place in basic iron, the output 
being absorbed as quickly as it is made. Hematite 
deliveries are fairly good from the East and West Coasts, 
but consumers here could do with much more, the demand 
being chiefly for the low phosphorus makes. So far, the 
hopes of more furnaces being lighted have not materialised 
apparently, the labour shortage still being the chief 
difficulty presumably. In none of the iron markets has 
talk ceased regarding the possibility of a price revision 
upward, but nothing is known of such a movement. 
Steel outputs are recovering from the setback caused by 
the holidays, followed by the labour trouble, but makers 
cannot possibly bave made up anything like the whole of 
the lost ground. The question of discard steel causes 
a good deal of discussion amongst cutlery manufacturers, 
to whom the use of it as raw material has been prohibited, 
except for war work, and it is the intention of the industry 
to endeavour to persuade the Ministry of Munitions to 
make a concession in the interests of the export trade. 
The new order of the Ministry regarding iron and steel 
scrap prices has been little commented upon here, which 
means that consumers and merchants have not been greatly 
affected by the few changes made. Steel turnings and 
borings have been dropped 5s. to 65s., and planings have 
been added to that particular item, and instead of one 
figure, 105s., for heavy steel, mixed iron and steel is now 
95s., which is an improvement. The only thing is that 
merchants wish these changes had been made a little 
earlier, before contracts had been fixed up for the year. 
Generally the scrap market is very firm forall sorts. 
The steam coal demand is very strong. Large coal is 
going out of hand freely, but nuts are scarce and slacks 
are firm, with very little available for the open market. 
Little change has occurred in exports and house coals are 
as active as ever. Best South Yorkshire steam hards are 
quoted 19s. to 19s. 6d.; best Derbyshire hards, 18s. 6d. to 
19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d., 
washed smalls, 14s. 6d.-to 15s.; best hard slacks, 14s. 3d. 
to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 
13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; and small slacks, 
9s. to 10s. In house sorts branch is quoted 23s. to 23s. 6d., 
and best Silkstone, 20s. to 21s. 








SCOTLAND. 
(From our own Correspondent.) 


Full Resumption. 


INDUSTRIAL activities in Scotland have again 
assumed proportions similar to those pertaining prior 
to the stoppage for the New Year holiday. -In tha steel, 
iron, and kindred trades, conditions promise to be more 
strenuous than ever, and the additional factories now 
in operation will be taxed to their utmost. 


The 12} per Cent. Bonus. 


Considerable trouble and discussion have arisen 
owing to the recent Order granting an advance of 12} 
per cent. to plain time workers in the shipbuilding 
and munition trades. Bonus and pieceworkers on 
the Clyde had already been offered an increase of 6s. 9d. 
in lieu of the 12} per cent. increase, but the employers 
have now intimated that their offer has been super- 
seded by the Order issued by the Ministry of Labour. 
The workmen’s representatives therefore decided to 
send a telegram to the War Cabinet and to the Ministry 
of Labour, deploring the fact that the offer of 6s. 9d. 
had been superseded by the new Order, and pointing out 
that the superseded offer had already been in many 
cases submitted to the workmen and practically accepted. 
They urged, therefore, that the offer of the employers 
should be endorsed by the Government. A reply has 
been received stating that the Ministry of Labour has 
decided to adopt the recommendations of the Trade 
Union Advisory Committee for the shipbuilding and 
engineering industry, as a basis for the settlement of 
all outstanding claims arising from the 12} per cent. 
Order. All applications are to be made through the trade 
union executives. No application will be referred for 
settlement so long as a stoppage of work continues. 
The mechanics employed on piecework in Clyde ship- 
yards, apart from the ironworkers and others, not covered 
by previous arrangements, have been offered by the 
employers a wages advance of 6s. 9d., which is equiva- 
lent to 12} per cent., to take effect from October 12th 
of last year. The*offer is to be submitted to the men 
concerned, who are engineers, machine workers, black- 
smiths, brass finishers, and others not specially included 
in the awards given recently. Owing to the difficulty 
of determining what is and what is not munition work 
in the light castings industry, the Light Castings 
Employers’ Association has intimated to the General 
Ironfitters’ Association, Falkirk, that it has decided to 
make the recent advance of 12} per cent. to munition 
workers applicable to all male plain time workers over 
21 years of age, whatever the nature of their work. The 
award affects ironfitters, grinders, pattern-filers, black- 
smiths and sheet ironworkers in the Glasgow, Falkirk, 


be retrospective as from October 12th last year. 


Pig Iron. 


The chief feature in the pig iron trade continues 
to be the demand for steel-making qualities. Other 
brands are correspondingly scarce, and after home require- 
ments are met practically nothing remains for export. 
Nevertheless, prices remain on a very firm basis and the 
tendency is still upward. 


Finished Iron and Steel. 


There is not,much of a fresh nature to report 
with regard to the Scotch steel trade. All efforts are 
directed towards the outpat of war materials, and the 
quantities available for ordinary distribution have 
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utilised it is unlikely that any extra material will be 
available for private distribution, so long as conditions 
remain as at present. So far as the home trade is con- 
cerned there will be no lack of business, -while exports, 
apart from what is classified as strictly national work, 
will not receive much consideration. The costs of raw 
materials are increasing, and with wages also on the 
up grade, all uncontrolled prices are on a very high basis 
and are likely to rise further. The finished iron and 
kindred industries are in a similar position, and every- 
thing points to another spell of strenuous activity on 
war work. 


Coal. 


The majority of the collieries are once again 
in full swing. Little alteration is reported in the general 
situation, and markets are still more or less lifeless. 
In the West of Scotland industrial and household 
requirements are still fairly heavy, and there is a slight 
gain in export. Conditions in Fifeshire show a little 
change for the better, but trade in the Lothians is stag- 
nant. Ell coal is quoted f.o.b. at Glasgow 26s. 6d. to 28s.; 
splint, 28s. to 30s.; navigation, 30s, ; steam, 27s, 6d. 
treble nuts, 23s.; doubles, 22s,; singles, 21s. ; first- 
class screened navigations, f.o.b. at Methil or Burnt- 
island, 29s. to 3ls.; first-class steams, 28s.; third-class 
steams, 24s. ; first-class steams, f.o.b. at Leith, 26s. 6d. ; 
secondary qualities, 25s. 6d. per ton. These prices 
only apply to French and Italian business; for other 
orders 2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Five-day Week. 


Tue Executive Council of the South Wales 
Miners’ Federation sprang a surprise last week-end, when 
it made known that a deputation had waited on the 
Coal Controller to urge upon him that the whole of the 
colliers in South Wales should be restricted to working 
five shifts per week in order to equalise the distribution 
of trade and do away with the existing irregular con- 
ditions. In some quarters the action of the Federation 
Executive is regarded with objection, inasmuch as it 
is contended that it is endeavouring to take advantage 
of the present situation in order to achieve what has 
been for some years an acknowledged plank in its pro- 
gramme of reform. But apart from this, the procedure 
of the Executive is looked upon as irregular, seeing that 
for some weeks past a Commission has been inquiring 
into this question of slack time. The miners were repre- 
sented on this Commission by their General Secretary, and 
the owners’ representative was the Secretary of their asso- 
ciation, and with them were officials connected with the 
Production and Distribution Departments of the Board 
of Trade. This Commission lost no time in getting to 
work and within a fortnight of being appointed, sent 
an interim report, with recc dations, to the Coal 
Controller. The members of the Commission at that 
time expressed the view that the subject deserved more 
compleie and exhaustive inquiry, and they continued 
their labours, calling before them expert evidence regard- 
ing the practicability of the allocation of orders. It was 
only at the end of last week that the Commission con- 
cluded its task, and its second report and recommendations 
were agreed to and forwarded to Mr. Guy Calthrop on 
Monday. What the Commissioners’ recommendations 
comprise has not yet, been made known, but it is under 
stood that the allocation of all available orders is 
advocated. In the meantime, without waiting to 
see what the Commission proposes and whether its 

\Sremedies are likely to have the desired effect, 
the Miners’ Executive has gone direct to the Coal Con- 
troller with a proposal which it is calculated would raise 
very serious questions relating to customs, wages, &e., 
and which will not lend itself to general application 
in view of the circumstances attending the trade. 





Substantial Colliery Deul. 


For_some time past very{little has been done 
in the way of amalgamation or purchase of colliery 
property, but an important deal has within the past 
week been announced. Practically the whole of the 
share capital of the Cwmaman Coal Company, Limited, 
has been acquired by Mr. D. R. Llewellyn, in conjunction 
with a number of others already interested in South 
Wales colliery companies. Mr. D. R. Llewellyn is 
the chairman of the Gwaun-cae-Gurwen Colliery Com- 
pany, Limited, a director of North’s Navigation Collieries 
(1889), Limited, and the Rockwood Colliery Company, 
Limited, besides which he personally owns several other 
collieries. The property of the Cwmaman Company, 
@ private company, of which Mr. Ralph Phillipson, of 
London, was formerly chairman, is situated at Aberaman, 
and comprises well over 1000 acres aad has an output 
of 500,000 tons per annum of superior dry coals. There 
are very considerable reserves of unworked coals. 


Concrete Shipbuilding. 


Rumours have been current for some time 
past of projects for establishing yards in South Wales 
for the construction of concrete ships. There appears 
every prospect of such a scheme coming’ to fruition at 
Porthcawl, where many years ago concrete craft with 
a carrying capacity of about 300 tons were built. The 
Porthcawl Council recently received a communication 
from the engineer of a syndicate for the building of con- 
crete ships, inquiring the cost of wharfage and dues at 
Porthcawl, om tas Council, in forwarding the particulars, 
assured the syndicate of its support to the scheme. 
It is understood that the new company will make 
vse of the slips formerly utilised for the construction 
of concrete vessels. 


Current Business, 


Operations on the coal market have been at a 
very low ebb during the past week. The position of 
collieries was rendered difficult and unsatisfactory by 


reason of work at the docks being interfered with by 
snow. Consequently colliery owners found it hard’to get 
along, as wagons were held up. The inquiry for all classes 
of steam coals, drys and Monmouthshires, has been 
extremely meagre, and the volume of business has been 
quite negligible. Highly bituminous coals, particularly 
gas and house coals, have met with a good and regular 
demand. Coke has ruled fairly firm, though salesmen 
have felt the disadvantage of the hard-and-fast rule 
which was recently made, that licences for the shipment 
of coke from South Wales would not be granted. In view 
of the shortage of wagons and of the fact that the release 
of standing supplies of coke for shipment would enable 
work to be more regularly maintained, efforts are being 
made to secure the granting of licences for export under 
certain exceptional conditions. It is urged that discretion 
in the matter of coke could easily be exercised by the 
Admiralty authorities at Cardiff on the same lines as in 
the case of the release of superior Admiralty coals. Patent 
fuel manufacturers are experiencing a busier time, and 
look forward to even more active conditions. There has 
been an increased demand for fuel for use on the local 
railways, and,in addition, there has been a good inquiry 
for this commodity from South America. Pitwood has 
been in rather moderate supply, while home-grown timber 
has not been so plentiful. Quotations rule at the 
maximum of 65s. per ton, ex ship. 


LATER. 


There is nothing new in the state of the coal market, 
except that a recurrence of bad weather in the shape of a 
snowstorm has further interrupted work at the docks and 
hindered traffic arrangements, as a consequence of which 
the position in the coalfield as regards loss of time has been 
aggravated. ‘ 


Schedule Prices (exclusive of 2s. 6d. extra). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 3ls. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
2ls. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal: Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; 
No. 2 Rhondda large, 27s.; through, 22s. and 23s. 6d.; 
smalls, 17s. and 19s.; best washed nuts, 30s.; seconds, 
28s. 6d.; best washed peas, 27s. 6d.; seconds, 26s. 6d. 
Patent fuel, 30s.; coke, 47s. 6d.; pitwood, ex ship, 65s. 


Newport. 

The market for Monmouthshires has been 
confined to very narrow limits. Scarcely any business 
has been transacted, and the scarcity of facilities for 
getting away supplies has been reflected in very irregular 
working conditions. Schedule prices (exclusive of 2s. 6d. 
extra) :—Steam coal: Best Newport Black Vein large, 
30s.; Western Valleys, 29s.; best Eastern Valleys, 29s.; 
other sorts, 28s.; steam smalls, 18s. to 20s. Bituminous 
coals : Best house, 33s.; seconds, 39s. 9d. Patent fuel, 30s. 
pitwood, ex ship, 65s. 


The market in anthracite descriptions has 
displayed no improvement. The governing conditions 
have not been favourable, and stocks have ruled fairly 
heavy, particularly in the case of largs qualities. Machine- 
made descriptions have been rather quiet, though beans 
have met with a relatively steady demand. Schedule 
prices (exclusive of 2s. 6d. extra) :—Anthracite: Best 
breaking large, 30s.; second breaking large, 29s.; third 
breaking large, 27s 6d.; Red Vein large, 25s. 6d.; machine- 
made cobbles, 39s. toe 42s. 6d.; French nuts, 39s. to 42s. 6d.; 
stove nuts, 39s. to 42s. 6d.; beans, 33s. to 35s.; machine- 
made large peas, 20s.; rubbly culm, Ils. to 13s.; duff, 
6s. 6d. to 8s. Steam coal: Best large, 30s.; seconds, 27s.. 
bunkers, 22s. and 23s. 6d.; smalls, 17s. and 19s; 
Bituminous coal: Through and through, 27s.; smalls, 24s 
Patent fuel, 30s. 


Tin-plates. 


Business has been a little more active, and a very 
steady market prevails. Permits from the Ministry of 
Munitions have been issued more freely for wasters, with 
the consequence that stocks of these descriptions have 
undergone some reduction. Quotations :—I.C. 20 x 14 x 
112 sheets, 31s. 6d. Block tin, £298 per ton cash; £291 
per ton three months ; copper, £110 per ton cash; £110 
per ton three months. Lead: Spanish, £29 10s. per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that both the Sheffield Twist Drill and 
Steel Company, Limited, and Engineering Supplies, Limited, 
have removed from 28, Victoria .:treet, 8.W. 1, to Suffolk House, 
5, Laurence Pountney-hill, E.C.4. Telephone number: City 
2660. Telegrams, “ lis, London.” 

WE are asked to state that the business of Mr. J. Wilde, 
engineer and merchant, and of his late son, Mr. Harold Wilde, will 
be amalgamated and carried on at eng! vement House, 
London, E.C. 2, under the title of John Wilde and Sons, the 
partners being Mr. John Wilde and Mr. Percy Wilde. Telephone, 
London Wall 2584. Telegraphic address, Wildebras, London. 

Lzepwarp AND Beckett, Limited, announce that owing to 
the Government having taken over their offices at Broadway 
Chambers, under the Defence of the Realm Act, they have 
removed to new temporary offices at King’s House, King-street, 
London, E.C. 2 (near Mansion House Station). New Telephone 
number: Central 1743. Telegraphic address: ‘‘ Preferment 
Cent., London.” 








InstiruTion oF Navat Arcuirects.—The annual. meeti 
of the Institution will take place on Wednesday, March 20th, 
and the following day, in the Hall of the Royal Society of Arts, 





John-street, Adelphi, W.C., by kind permission of the Council. 
The Earl of Durham, president, will occupy the chair, 
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LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Late County of London Volunteer Engineers (Field Companies). 


Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 
For the week ending January 27th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 

Extract from Gazette-—Temp. Second-Lieut. Philip Bowden to 
be Temp. Lieut., Ist Deeamber, 1917. 

Officer of the Week.-Lieut. P. Bowden. 

Nert for Duty.—Second-Lieut. F. Gay wood. 

Promotion.—Sergeant G. H. Bryan to be Sergeant-Armourer. 

Monday, January 2\st.—No. 3 Coy., 6.30-8.30. Recruits’ 
Drill, 6.30-8.30, Signalling section, 6.30—8.30. 

Tuesday, January 22nd.—Lecture on Demolitions at 6.30. 
Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, January 23rd.—No. 1 Coy., Entrenching, &c., at 
6.30, . Reeruits’ Drill, 6. 

Thursday, January 24th.—No. 2 Coy., Entrenching, &c., at 
6. Reeruits’ Drill, 6.30. Signalling Section, 6.30-8.30. Ambu- 
lance Section, 6.30-8.30, 

Friday, January 25th.—Musketry, 5.30-8. 

Saturday, January 26th.—Musketry, 2.45-4.45. 
&e., for the whole Corps, 2.45-4.45. 

Sunday, January 27th.—Commandant’s Parade at Waterloo 
Station, 8.45, opposite No. 10 platform. Uniform, haversacks, 
water bottlesand mugs. Mid-day rations to be earried. 

Special Notices.-—All drills and parades will be at headquarters 
unless otherwise stated. 

Volunteers are reminded that the range at Belvedere-road is 
closed, and all musketry will be done at headquarters. No 
member of the Corps or other person will be allowed in the 
Officers’ mess, the lecture room, the canteen, or the galleries 
during the time the range is open. 

Reeruits will attend for engineering instruction with the 
Companies, 

The M.O will attend on Thursday evening for the examination 
of recruits at 6.30. 

By order, 
Macrie0op YEARSLEY, 
Captain and Adjutant. 


Knotting, 


January 19th, 1918, 
e 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Royat Instrrution or Great Briratn.—Albemarle-street, 
Piccadilly, W. 1. Discourse, ‘* Studies on Liquid Films,” by 
Professor Sir James Dewar. 5.30 p.m. 

Tae JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. ‘ Power Plant Maintenance and Advan- 
tages of Steady Running,” by Mr. R. Rankin, illustrated by 
lantern slides. 8 p.m. . 


West or ScotLanp Iron anp Steet InstrruTe.—-Societies 
Room, No. 24, Royal Technical College, George-street, Glasgow. 
Papers, ‘‘ Ironworks Efficiency : Some Engineering Features,” 
by Mr. Frank Anslow , “‘ Boiler Plate Failures,’’ by Mr. S. A. 
Houghton. 7 p.m, 

Tae Insrirution oF Mecaanicat Enaineers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
Papers: ‘‘ Traction on Bad Roads or Land,” by Mr. L. A. 
Legros. “ Utility of Motor Tractors for Tillage Purposes,” by 
Mr. Arthur Amos. 6 p.m. 


SATURDAY, JANUARY 1918. 


Royat InstiruTion oF Great Briratin.—Albemarle-street, 
Piceadilly, W. 1. ‘‘ The Chemical Action of Light,’’ by Pro- 
fessor William J. Pope. (Lecture I.) 3 p.m. 


THURSDAY, JANUARY 22np. 


Institution oF Post-Orrice Execrricat ENGINEERS.— 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
“The Metric System for the Empire,” by Mr. A. J. Stubbs. 
4 p.m. 


Tae INSTITUTION OF Civit ENCINEERS.—Great George-street, 
Westminster, 8.W. 1. Papers to be submitted for diseussion : 
** Rail-Creep,”’ by Mr, Frank Reeves, and ‘“‘ Creep of Rails,” by 
Mr. Harry Powell Miles. 5.30 p.m. 


THURSDAY, JANUARY 24ra. 


THe Concrete InstiruTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W. 1. Paper, “ British Trade and 
the Metric System,” by Mr. E, A. W. Phillips. 5.30 p.m. 

Tue INstiruTIon or Execrricat ENG@rneEers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
“Telephone Exchange Transfers and their Organisation,’ by 
Mr. F.G.C. Baldwin, € p.m. : 


FRIDAY, JANUARY 25rn. 


Roya Instirure or Great Brrratn,—Albemarle-street, 
Piceadilly, W. 1. “The Motion of Electrons in Gases,” by 
Mr, John 8S. Townsend, 5.30 p.m, 


SATURDAY, JANUARY 26rn. 


Tar Instirvtion or Locomotive ENGINEERS.—Room No. 18, 
Caxton Hall, Westminster. Presidential address. Sritish 
Railways and the War.” 2 p.m. 








ALMANACS AND DIARIES. 


A WALtt calendar of the monthly tear-off type has also. been 
received from R. Y. Pickering and Co., Limited, of Wishaw, 
near Glasgow. 

A watt calendar of the daily tear-off sheet type, with large 
red figures, has been re2eived from Pirelli, Limited, 144, Queen 
Victoria-street, E.C, 4. 

Tue Submarine Signal Company, of Friars House, New Broad- 
street, London, E.C. 2, has sent us a small calendar of the 
monthly tear-oif type. which can either be hung on the wall or 
stood up on the table. 


Messrs. LANCASTER AND Tones, of Pendleton, have sent us 
@ pocket diary and note-book for the present year. The separate 
book for notes is a sensible idea, and enables it to be replaced by 
a new one if the first is filled during the year. The diary is 
well bound, 

Tue calendar of Brett’s Patent Lifter Company, Limited, of 
Coventry, is artistically got up and well produced. It is of the 
monthly tear-off type, and the front cover has on it the 
reproduction in two colours of a pen and ink sketch of the head 
of a 7-ton drop hammer, Each monthly sheet carries half-tone 
reproductions of phot h hines and apparatus made 


, 


phs o' 
by the firm or of installations equipped by it. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italica. 

When an abridgment is not illustrated the Specification is 
without drawings. 








Copies of Specifications be obtained at the Patent-office 
at Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 


The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM ENGINES. 


111,721 (17,751 of 1916). December $th, 1916.—Uniriow 
Stream Enaines, Galloways Limited, Knott Mill Ironworks, 
Manchester, and another. 

To overcome the difficulties encountered in the construction 
of large uniflow engine cylinders the inventors propose to con- 
struct the cylinders in two, three, or more parts; which are 
suitably connected together, as shown variously in Figs. 1—4. 
In the form shown in Fig. 1 the cylinder A is made in two parts, 
the joint being preferably situated in the middle of the length of 
the cylinder where the exhaust takes place. ‘The ends of the two 
parts of the cylinder A, which are to abut against each other, are 
provided with peripheral extensions B having chambers therein, 
which when brought together form between them a chamber C 
surrounding the cylinder for the outlet of the exhaust steam. 
The two parts of the cylinder are secured together by bolts D 
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Fig. 1. 
Cc 








passing through the peripheral extensions or flanges B, and also 
by special ‘‘ through ” bolts E set as close to the cylinder barrel 
as may be in order to transmit, in as direct a line as possible, the 
longitudinal forces passing along the barrel. The adjacent ends 
of the two parts of the actual cylinder barrel may be so con- 
structed as to form between them as shown a number of passages 
F leading from the cylinder to the main exhaust passage C, or in 
a modified construction a narrow space may be left between them 
more or less all round, so as to reduce to a minimum the propor- 
tion of the length of the cylinder taken up by such exhaust ports. 
A heating jacket G is shown at one end of the cylinder for the 
purpose of maintaining a high temperature in the het zone of the 
eylinder.— December 10th, 1917. 


INTERNAL COMBUSTION ENGINES. 


111,792 (5830 of 1917). April 25th, 1917.—Surer-ComMPREssIon 
Enernes, Peter Brotherhood, Limited, and another, Peter- 
borough. 

This invention relates to internal combustion engines of the 
super-compression or super-charging type, in which pipes, 
through which cooling water circulates, are provided for lowering 
the temperature of the pre-compressed charge of air or exhaust 
gas prior to its admission to the cylinder for scavenging or super- 
charging. The cylinder is formed of two parts A B in which 
works a differential piston C D, the lower part of the cylinder B 
serving as a guide, and being arranged so that the piston C 
towards the end of its stroke overruns ports E leading to the 
lower part of the cylinder from an annular space F, in which the 
super-charging fluid has previously been compressed. During 
the compression the contents of the annular space F are forced 
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through spaces between the cooling coils G situated in a chamber 
H, this space being large compared with the annular space F, 
which becomes smaller in relation to the chamber towards the 
end of the stroke of the piston. As soon as the ports E are 
uncovered at or towards the end of the stroke the compressed 
contents of the chamber H return past the cooling coils G and 
flow into the cylinder, thus being further cooled before their 
entry into the combustion space K. This action takes place 


| both with the scavenging charge, which is admitted at the end 





of the power stroke, and also with the super-charge, which is 
admitted through the same ports at the end of the induction 
stroke. A valve plate I, fitted with valves, is provided at the 
side of the cooling chamber H and ‘serves to admit air during 
the upward travel of the piston.—December 13th, 1917. * 


DYNAMOS AND MOTORS. 


111,709 (17,528 of 1916). December 6th, 1916.—Continvovs 
Current Dynamos, Edmund Scott Gustave Rees and 
another, Rees Roturbo Manufacturing Company, Limited, 
Wolverhampton. 

Tn dynamos and motors constructed according to this inven- 
tion the brushes are fixed in the direetion of the axes of the field 
coils, and the voltage set up is varied from zero to the maximum 
value by the displacement of pole shoes which are mounted so as 
to be rotatable through an are concentric with the pole pieces of 
the field magnets. In the drawings, Figs. 1 and 2, the pole shoes 
B are connected to a non-magnetic ring E secured to a toothed 
sector F gearing with a pinion G. The pole shoes earry rollers H 
engaging with are-shaped plates I farming prolongations of the 
poles and secured by studs J. In the zero position of the toothed 
sector shown by the full lines, the pole shoes are symmetrically 
placed with respect to the magnet poles. The dotted lines show 
the sector in its limiting displaced positions to the right and left 
respectively. The pole shoes B are shown by chain dotted lines 
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displaced into the corresponding limiting positions. Tf the 
machine represented is a-dynamo, movement in one direction 
only would be required ; to reverse the direction of running of a 
motor, movement in either direction is ry. In Fig. 3 an 
overload release magnet K is shown by which current exceeding 
a prescribed value attracts the armature L and trips a catch M, 
which allows the spring N to release the clutch O. When the 
clutch is released, the sector gearing with the pinion G returns 
under magnetic attraction, assisted by a spring or weight, to the 
norma! zero position. When the catch M has been replaced by 
the movement of the handle P and the clutch O again engaged, 
the toothed sector can be rotated into the required position by 
the rotation of the pinion G. This rotation may be effected by 
a worm Q gearing with a worm wheel R on the shaft 8, to which 
the pinion G is also secured. The clutch O under the action of 
the spring T holds the toothed sector and the pole shoes in the 
positions set.—December 6th, 1917. 





MOTOR CARS AND ROAD TRAFFIC. 


111,752 (1284 of 1917). January 25th, 1917.—DirreRENTIAL 
JEARING, Jandus Are Lamp and Electric Company, Limited, 
and another, 39, Hartham-road, Holloway, London. 

A is a driving shaft and B a driven shaft mounted in bearings 
on a casing C secured to the frame of a motor car. On the end 
of the shaft A is a toothed wheel D which gears with two pinions 
E E secured to shafts F F, to which also are secured co-axial 
pinions GG. The shafts F F are carried in bearings in a planet 
cage H free to turn upon the driven shaft B. The pinions G G 
gear with a toothed wheel J upon the driven shaft B. A crutch 
band K is attached to the cage H by a screw pin R, and a spring 
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L is attached to one end of an arm M whose other end is pivoted 
at S, and has secured to it a cam T which engages with the ends 
of the clutch band K, constantly pressing the band K outwards 
into contact with the inner flange of a drum N on the shaft A. 
Round the band K is a brake band O actuated by a doubl 
screw P carried on the frame of the car. When the brake O is 
not in action the driving shaft is coupled to the driven shaft B, 
as the clutch band K is in contact with the inner flange of the 
drum N, but when the brake O is in action the band K is freed 
from the drum, and the cage H is prevented from rotating ; con- 
sequently the pinions E E and G G in the cage H come into 
operation and the shaft B is driven through them.—December 
13th, 1917. 





AERONAUTICS. 


111,691 (15,631 of 1916). April 26th, 1917.—CoLLAPsIBLA 
Puangs, Edward Victor Hammond, 88, Louisville-road, 
Balham, Surrey. 

This invention provides means wheteby the lifting or weight- 
carrying capacity of aeroplanes, and also the speed and climbing 
abilities, can be varied as desired. Figs. 1 and 2 show the 
arrangement for a biplane and triplane. In a biplane machine 
the inventor causes the lower plane or planes to be raised into 
such @ position as to close firmly against the underside of the 
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top plane or planes—as shown in Fig. 1—by means of revolving 
the interplane struts B, thus transforming a biplane into a mono- 
plane. In a triplane machine the lowest plane or planes is 
caused to be raised into such a position as to close firmly against 
the underside of the centre eg or planes, as shown in Fig, 2. 
thereby transforming a triplane into a biplane. In both t 
instances the closing of the plane is brought about by revolvi 
the interplane struts, which struts are shown at B in Fig. 1 a 5 
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Fig. 2. 


at Cin Fig. 2. ‘These interplane struts are threaded with a screw 
thread for their whole length in the case of the biplane machine, 
as shown in Fig. 1. In the triplane the strewed interplane struts 
are threaded on their lower halves, the screwed struts passing 
through sockets in the collapsible planes. It will be obvious that 
when the threaded interplane struts are revolved by any suitable 
means, the collapsible plane or planes will be lowered and raised 
in accordance with the direction of motion of the operating gear. 
—December 13th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


111,730 (18,039 of 1916). December 15th, 1916.—Rotrina 
Mitts, Henry Edward Partridge, 7, Byres-road, Partick, 
Glasgow. 

This is an electro-magnetic device for actuating the scraper 
which removes the seale from metal strips or bars while being 
rolled. Fig. 1 shows the complete installation, and Fig. 2 the 
solenoid device on a larger seale. The scraper, of which the 
earrier is shown at A, is brought into engagement with the strip 
B by the action of gravity, assisted by the action of a solenoid, of 
which the winding is shown at C, the cireuit through which is 
elosed on the passage of the strip B into the bite of the rolls D 
simultaneously with the opening of the circuit through the 
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oppositely wound solenoid E whose function it is, assisted by a 
spring F, to maintain the scraper in raised or inoperative position. 
In practice, the strip entering the bite of the rolls engages the 
contact G so as to close a circuit through a bobbin H energised 
from a dynamo X driven by a motor Z and rock a switch arm J, 
to effect the engag t of tacts K so as to close a circuit 
through the solenoid C, which urges the scraper towards the 
strip, and to separate contacts M whereby to open a circuit 
through the solenoid E. N O denote resistances to take up the 
inductive discharge from the solenoid windings E and C respee- 
tively.—December 13th, 1917. 


111,829 (14,921 of 1917). October 15th, 1917.—MacuiIneE ror 
GRINDING STEEL Screws, Charles Henry Vidal, 80, Glou- 
cester-road, Croydon. ; 

This is a device for finish grinding hardened steel screws. In 
the drawing A is the screw to be ground, held by its shank in the 
chuck B, of which the spindle, supported in a bearing E, is 
secured to a pulley F driven by a belt G froma pulley H. A pin 
of a hand lever C engages in a circular groove between collars on 
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the spindle D and serves to move the spindle D axially, so that 
the 5 amgeg-d action may be limited to any part of the work. 
The lap I is ted on indle J carrying a pulley K driven 











THE ENGINEER 





pinion, or other device operated by a hand wheel P. An idler 
pulley L controlled by a spring or weight serves to keep the belt 
taut when the slide M is moved in oreut. A hand wheel Q with 
a graduated dise rotates a feed screw R, which serves to move 
the slide M in guides towards or away from the work A.— 
December 13th, 1917. 


MINES AND METALS. 


111,679 (9055 of 1916). June 27th, 1916.—Execrric Furnace, 
Serge Steinberg and another, Motswilichi, Perm, Russia. 

This invention relates to electric furnaces of the resistance 
type. The block contacts, which abut against the resistance 
rod ends, are held by special hollow metallic sleeves with a water 
circulation. In the illustrations, Figs. 1-3, H represents the 
resistance rods, each of which is clamped between two copper 
or graphite shoes K, recessed to receive the end of one of the rods 
H, and the end of a metallic sleeve L, the latter being fitted with 
a nozzle M. The sleeves L are formed of copper and are made 
hollow and provided with a transverse partition N, and an open- 
ing is provided at A to promote a water cooling circulation, the 
water being supplied by an inlet pipe O and led away by an 
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outlet pipe P ; the outer end of the sleeve is closed off by a eross- 
head Q on a short shaft R, and current is led into each sleeve by 
means of a current lead S firmly fixed by a nut T or otherwise 
upon an abutment or lug. Mounted adjacent the furnace, and 
partly surrounding it, is a frame V, the frame carrying brackets 
Ww whieh sup’ a screwed sleeve X within which is arranged 
a rod Y, which at one end projects beyond the inner end of the 
sleeve X, and reduced at its end to engage with a socket in the 
shaft R, the latter, the pin Y, and the sleeve X being in align- 
ment. The inner end of the pin carries a head against which 
there presses a spring Z, whose other end is confined within a 
central bore of the sleeve by a screwed cap. ‘The outer end of the 
sleeve carries an actuating ring.—December 13th, 1917. 


111,734 (18,380 of 1916). December 22nd, 1916.—-MEans For 
Harpenine Metats, Harry Scholey, 56, Victoria-street, 
Westminster. 

This is an electrolytic bath. B is lead lining which has the 
positive pole connected thereto, and serves asthe anode.  C is 
the article or piece of metal to be hardened, a part of which is 
immersed in the electrolyte Z in the bath ; the piece C being 
secured in ition by the clamping screw D, and having the 
ive pole of the current thereto so as to serve as 
the cathode. E is a circulating pipe coiled on the bottom of the 
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bath, through which pipe E any suitable cooling medium may 
be caused to pass to keep the electrolyte Z.cool. On applying 
electric current the metal article where immersed in the electro- 
lyte becomes heated to any degree necessary for hardening: 
When the desired temperature of the article has been reached 
the electric current is cut off while the article remains in the bath 
and the liquid will cool the article immersed therein so as to 
harden it.— December 13th, 1917. 


MISCELLANEOUS. 


111,757 (1555 of 1917). January 31st, 1917.—ELecrroLyTic 
Propuction oF Wire, Sherard Osborn Cowper-Coles, 1, 
French-street, Sunbury-on-Thames. 

This is a development of the principle adopted by the inventor 
in a previous patent, No. 26,210 of 1906, in which disc-shaped 
thodes were arranged to rotate between anodes, the former 
having a spiral sscratch on one or both sides. In the present 
invention a metal or alloy is deposited on metallic cathode plates 








a r 
by a belt from a pulley on the shaft X. The spindle J is 
on a slide M which can be traversed in a longitudinal direction 
on a carriage N, which slides in guides O by means of a rack and 


which are suspended in an electrolytic tank between or adjacent 
to the anodes, which are’ either composed of the metal to be 
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deposited upon the cathode plates, or, where the deposition is to 
be effected direct from the ore, of an insoluble metal. The 
cathode plates are furnished with a spiral V-shape groove or 
seratch, this groove being produced on both sides of the 
plates. The electrolyte is caused to impinge on the face of the 
cathode in the presence of strong light. The portions of the 
metallic cathode plates which are not covered by the spiral 
serateh, are protected by an insulating material capable of being 
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readily removed at the end of the depositing operation. Fach 
of the cathode plates is made with a central hole, so that the 
metal which is deposited upon it is in the form of a dise with a 
corresponding central hole. A is the plate mounted in the 
frame B, C and D being the cover plates of insulating material. 
1 is the spiral groove, 43d K K are the copper deposits,—. 
December 13th, 1917. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tuk Enatneer by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of three of the patents given below £11, and on each 
of the remainder £5 have been paid in renewal fees, 





No. 1430/13.—Quenching coke. Coke is quenched by being 
eonveyed to a fixed water tank in a water jacketed receptacle 
having inlet tubes through its double bottom to admit the water 
to the coke. ‘The lower ends of the tubes are closed by a movable 
plate before immersion to prevent access of air. The receptacle 
may be arranged to he tilted to discharge the coke when raised to 
its highest position. Meguin and Co., F., and Muller, W., 
Germany. 


No. 1477/13.—Paper for printing. Thin tissue paper, sized 
or unsized, is prepared for transfer, chromo, and like printing, 
by combining, at the couching press of a paper machine, or by 
any other mechanical means, two papers of equal weight and 
thickness, so that they adhere firmly during printing, but are 
easily detachable afterwards. Roth, M., Germany. 


No. 1495/13.—Condensing steam. A condenser is evacuated 
by means of a pipe leading to a number of steam jet apparatuses 
arranged in series, the condensation of the steam being effected 
by heat exchangers, through which circulates water of condensa- 
tion derived from the condenser by a pump, the water thus 
warmed being returéed to the condenser by pipes and used as 
feed water. A suppl tary cond tion is effected by 
means of heat exchangers ¢ icating by supply and dix- 
charge pipes with the circulating system of the condenser. Josse, 
{,, and Gonsecke, Wm., Germany. 


No. 1498/13.—Affixing and cancelling postage stamps. 
Relates to machines for affixing and cancelling postage stamps, 
and consists mainly in mounting the affixing apparatus cn a 
special base plate, so that it can be used apart from the cancelling 
apparatus. Michelius Ges. and Stein, R., Germany. 


No. 1556/13._-Locks. The key of a lock is held within the 
keyhole by a plate hinged below the keyhole to plates on the 
door, and notched to reesive the key stem, the plate being secure, 
in the operative: position by hasps and a U-shaped piece, A 
stud on the .plate enters the keyhole. Gamsendorf, H. J, 
Zasadsky, Ritter von, Austria. 

No. 1561/13.—Seats. An auxiliary seat for motor cars is 


adapted, when not required for use, to be turned down by means 
of the hinged leg, and to be received into a cavity in the front 








of the eecupants facing in either direction. Walther, R., 
Germany. 


No. 1569/13.—Coke ovens. Vertical retorts are heated by 
independently fired superim: horizontal flues, so connected 
up to the gas and air supply and discharge conduits that the 
heating gases in adjacent flues flow in opposite directions. 
Hohmann, E., Germany.. Dated March 14th, 1912. 


No. 1733/13.—Fire-arms. Relates to means for adapting 
automatic guns for blank ammunition practice by inserting in 
the barrel a bush for reducing its calibre, and consists in effecting 
this by boring the barrel where it connects with the chamber 
and inserting a bush, which then forms the front portion of the 
chamber. At the front of the bush is a reduced part. Mauser, 
P.,Germany. Dated April 17th, 1912. 

No. 1791/13.—Embroidery hi Fillings for raised 
embroidery are stored in magazines and transferred one at @ 
time as required to the surface of the work by automatically 
aetuated devices. Vogtlondische Maschinenfabrik (vorm. J. C. 








and H. Dietrich) Akt.-Ges., Saxony. Dated January 25th, 
1912. ; 





wall of the vehicle. The seat can be further adjusted to allow. 
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University of Liverpool. 
SESSION 1917-18. 
FACULTY OF ENGINEERING. 
Dean: Associate Professor J. WEMYSS ANDERSON, 


ing., M. Inst. 
rospectuses and full particulars of the following may be 
chained on application to the REGISTRAR :—Engineering, 
Electrical Le er nang Civil Engineering, Naval Architecture, 
Marine Engineering, Engineering ign and Drawing, Re- 
frigera ion, Mathematics Phveics Tnorganic Chemistry. 2681 


Portsmouth Municipal College. 


Puciean:—-OLIVER FREEMAN. Wu Sc., A.R.CS., BSc. 
ELECTRICAL ENGINEERING AND 


PHYSICS DEPARTMENT. 
APPLICATIONS are invited for immeaiate APPOINT- 
— of SENIOR LECTURER in Electrical Engineering. 
pcos wae “3 ineligible for military service. 
i by £10 annual increment. 








wore r% oe and further particulars may be 
obtained = forwarding stamped foolscap euvelope to the 
unde: 


WANTED, immediately, [WORKSHOP INSTRUCTOR in 
Electrical Engineering, competent to instruct in Lathe and 
other Machine work. Must be i as ie service. 


Secretary. 
_aeaemameeenenemmmenel 


York Waterworks Com- 


fhe. 

NY pein OFFERS for their Low Moor CORN- 
ISH PUMPING ENGINES at their Pumping Station near 
York. The offer to include taking down. removal. &c. Sidings 
on works.—Apply, THE MANAGER, Lendal Bridge, Me 


po M 








(jounty Borough of - Halifax. 
T ROOM SUPERINTENDENT. 
WANTED. immediate! ER TEST-ROOM SUPER- 
INTENDENT conversant wi with A.C. Supply. | 
State t " 4 and salary 


a biptigations Sto be made ROGERSON, Baa. 
LE.E., Borough Electrical vA R, Halifax. 
Law 


(now used 
and 











equired at the Poor 
Institution, Ladywell-road, Lewisha 

as-a Military Hospital) STOKEB- DRIVER. Bs 

allowances 45s. per week of 48 hrs. Overtime paid a di 

ha Ags oye hang healthy eh acquainted with 

Boilers, Engi a large scale._Apply to Mr. E. B. 
GiBsON at vibe o toetivution, any day (Sunday *.. 





[ihe National Foreman’s Asso- 


mation, ae mn he SHIPBUILDING AND 
ALLIED T APPL 
POSITION ot MORGAN ISING. SECRETARY for the above 
pati ion from Gentlemen having Engineering and Organis- 
ising experience. Aprlicants must bé prepared to devote 

whole time to the business of the Association. whose he: 
quarters will be in London. ae 4 be forwarded not 
later than 3lst January to H. E. BUTCHER, 273, New Cross- 
8.E. 14, with copies of testimonials, ioiee age, oxpent- 

ence Ba aula wannived i 


Wanted as Works Manager, a 


PRODUCTION ENGINEER with ability and initia- 

tive ons age eens aye bat To a really capable man the 

situati pects. No person caren Ea Govern- 

ment wok will poh benny Apply your nearest — 
Exchange, mentioning “‘ The Enginver ” and No. 


ATIONS are invited for the 





A 


Wanted by the Northwich 


ECTRIC SUPPLY CO., Limited (vacancy due to 
death), an ENGINEER and SECRETARY. Must be exempt 
from military service.—Apply immediately, stating experi- 
ence and salary required, to~ the CHAIRMAN, Northwich 
Electric Supply Co., Ltd.. Northwich. 269 « 


Wanted, Designing Chemical 


ENGINEER to Take Charge of Department of a 
firm of Chemical Contracting Engineers. The position offered 
is a permanent one; only applicants with actual Chemical 
Works experience niet conside: a age, experience, 
and salary | a Applications | letter, endorsed 
* Engineer,” to OHN LI GARD, 15, Cooper r-street, Man- 

hester. P580 « 











anted, First-class s Designer of 
HEAVY MACHINE TOOLS. State age, salary 
os. and experience, also reference, No person alread 
ed-upon Government work will be engaged.—Applicants 
iy to their nearest Employment Exchange, mentioning 
gineer ” and number 287. 287 4 


mat ay 
“The 


Wanted, First-class Designers 


Wetec MACHINE To especially Nut and Bolt-mak- 
ere and Light Forge Apparatus. Good and 

Position for suitable men. No man at present 

amy on Government rey ® or residing more than 10 miles 
will be engaged.—Address, 220, “The Engineer’ 


A 





A ® Press Tool Designer Wanted, 
Electrical Work of a small nature. A good 
2 pening <3 painstaking man of all-round me OE op. on 
Tgh-class work. Government controlled factory in W 
London district. Only those not already on Government work 
and residing within a 10-mile radius need opply.= dress, 
ating experience, salary, and age, to 134, ‘ beer, re 
ry 
(Shemical Engineer. — Wanted, 
by a Controlled Firm in Lancashire, a boy oroughly ‘pert 
enced and efficient WORKS MANAGE 
accustomed to the control and supervision vr: men, and the 
keeping of Detailed Working Costs. Sound general know- 
ledge of Chemistry and Electricity essential, but must be of 
ndoubted nos» ability, practi and t 


State, in strict confidence, Sevienee and 
requ ired, to Box L827, Lee and N ghtingale, Liverpool. 








216 a 





ngineer-Surveyors Required by 
an old-established Insurance Company to ini sir J 
Boilers, Engines, &c., and make a curate Sketches and Draw- 
or. poral seervice.—A pplicants 


ings. — for’ ag 

must hold First-class Certificates. Salary 
according to qualifications and a ke ny —Write Box E. S., 
Davies and Co., Finch-lane, E.C. 3. Wl a 


anted, a Capable and Ener- 
GETIC SECRETAXY for an important Trade 
nisation in the West of land. erebly with know- 

of the Engineering trade. Whole time engagement. 

She rthand essential. rows about per annum.— 
Reply, giving experience, &. “The Engineer” = 


A to Take Charge of Works Accounts of a large Manu- 

facturing firm. Wonks of Estimating and Specifications 

ee. — stg - aes ACCOUNTANT, c.0. ——* 
A 


30, Fleet-street, E. 
Clerk | = 


Experienced Railway 
ANTED for Tracing and Proving Deliveries of Trucks. 
One who has held a similar position and with knowledge = 
Bookkeeping preferred.—Address, stating age and salary, 

RAILWAY, c. Fa Tayler’s Advt. Offices, 30, Fleet street, a i 


a 


Good Accountant Wanted 











Me chanical Draughtsman 


WANTED for Controlled Establishment in 8.W. 
London, used to Lay-out of Works eg gm and Detailing 
———- S pe rough particulars. applications from 
em already engaged on Government sob or who live more 

ban 10 cian Fron will be considered.—Address, stating age, 
experience, and salary required, to 340, “‘ The Engineer” a ce. 


Mechanical | 





Draughtsmen 
WANTED for ing Works in L 

eonversant with Turbo Station Lay-outs ; ; also Design 

Surface and ae Condensing Plant.—Apply, —— age, My 





rience, and salary req your nearest ment 
Exchange, sentieata “The kngineer” and No, A 13. No 
t_on Government werk will be e rod. 35la 





Assistant Foreman Required by 


Firm of Constructional Engineers. Roofs and bgp oe 
Tanks, &c. Must be well versed in Shop Practice and — 
tialiy six o’clock man. State wages, experience, 
expected. No one already on Government work need ap) ae 
Apply your nearest Employment Exchange, earieers °* e 
Engineer” and No. A‘ ‘Asses. 





Ws anted, an Po tm 
DRAUGHTSMAN accustomed to Designing Machi 
Tools, J tn Internal Combustion A 


and if — yin to suitable 
ligibl iding within 10 miles 





Engineering Instructors.— 
ANTED, MEN qualified in Civil, Structural and 
Electrical Engineering for service in ndon. The work 
would involve no standing, so would be suitable = bamery =m 
wounded service men ; other applicants must 

military service or over mili age.—Address, sae 
qualification and salary ex # on “The Engineer” ice. 





ngineers : ( Designers) 
DRAUGHTSMEN, with practical experience of 
of Ferro Concrete Structures, REQUIR: b: 
and PARTNERS, Ltd., 38, Victoria-street, 8.W. 1. 
letter, stating age, experience and'salary required. 


Pit, -class Skilled Designer Re- 

eS ey accustomed _ pn rage nd fone’ up to about 
No 24 at ore on Goversanent war’ will be oe od. 
State age, experience, remuneration and when Fake 


Apply to your nearest Employment Exchange, quotii 
a "and No. A44l4. 9 . 


and Toolmaker (Practical) |=, 





“ The 





ANTED for Aeroplane Metal Parts and General 
Repetition, Work. Must ‘be-able to devise jigs for ape 
lathes, milling machines, ‘Aberdeen istrict. 


opening for the right ge -. one already on Government 
work need apply.—App! 


ig wages requ 
nearest Em: 1 yuont zs ‘an; rot “The En neer wand 
Re nase iploy’ =e ng gi 


¥ oF, . aad salary required.— “The 

Hagineer Office. No person at present on Gov ernment work 

be engaged. P572 a 

W anted Immediately, Draughts- 
MEN capable of designing Jigs and Tools for 

.—Apply, stating | ate on to your nearest 


loyment Ex bge, quoting ‘“‘ The eer” and a 0. 
ret No persons already on Government work need apply. 


ie Immediately, | Leading 


DRAUGHTSMAN for General eering see 5 in 
of England employed on Government. work. ee: 
trained, with up-to-date steam engine experience. 


for suitable man. orate 
age, ox perience, reference, and sal 
y 
A licants ae ly to their nearest Em: loyment Exchange, 
Pett eae gman Baan 
noo tmarionce ical Work. Must be neat 
apply, enclosing a small sam; 


No person 
employed oe 
” and number 
for Works in ‘Acton. 
resi 
— and experience.—Address, 21 * eer” 




















required. 
upon aoremaens Seok will be en; 
sated, Lad Tracer with 
ben “Government work and ding “wi 


la 





uto Machine Shop Foreman.— 
ACANCY occurs in large up-to-date Establishment, 
AN to TAKE CHA RGE 


high-class Repetition Work, cai te of fates to fine meow ae 
Permanent ition for suitable man. No man at ee 

e on ernment —_ or residing outside’a 10-mile 

need apply. a ving fuil Cer of whe ach 

held a my “nt a required, to-292, “ engi - 





Machine! Shop Foreman Wanted 
by Firm, M district. Applicants 
should have held similar position nee experience on Turret 
Lathes and - Cutters. Must be up to date in latest 
machine shop Practice, and and able to turn work out quickly and 
2ccurately.—Appl: 7 ting age, experience and sa! req 

te your nearest lant Exchange, mentioning “‘The 
Engiheer” and No. © person alréady engaged on 
Government work need apply. 1644 








Engineer Charge Hand Wanted 


Aluminium Crank-case Sa ip ene apes first-class man. 


Central London. Only those not already on Govern- 

ment work-and residing within 10 ben emp the Angel, Islington, 

need apply.— Write, stat —— and oe 
* The Engineer A 


P587, “ 


Foreman Blacksmith Wanted, 


d in Engine Forgings and Drop Hamer 








Pa Required for Iron 
iteel Works in the Midlands. Must be thoroughly 
of Engineering.—Apply, stating ex- 

ex 





Manag ager, Engineering Works, 

N.W. district, REQUIRES LADY for Secretarial 
duties. Must be thoroughly conversant with Office Routine, 
Correspondence, Filing, and able to Supervise Female 
Office Staff. Previous experience in responsible position essen- 
tial, preferably in the Engineering .rade. No ms more 
than 10 miles away or een on Government work will be 
engaged.—Anpply. statin — and salary re- 
quired, to 272, “ The En 2724 


Progress Engineer se aa on 
important Government work, to Take 

ised works, employi ‘ 
cn  earecnence essential. London iy No one at 
nm Government work or resident more than 10 miles 
be engaged.—Address, 283, “The ae" 


Bona 





present 
distant will 
Office. 





rge Road |= 
Stone rry near Ludlow, ore gage gy t 
of men, suction gas 


Sane 
breaking a Salary about 2500 “Apply iy, ge 
present salary, with copies two testimo: Cc. a 
Hatterall, Hereford. 


Reate_F Fixer Required for Im- 


‘ANT Government work. = a to 
poem e Study aes for setting accurate ti 


(yuarry Manager for Lar 





perience, nee Bg when at liberty.and salary 

to your nearest Employment Exchange, mentioning “The 
Engineer” and number 147. No one at present on Government 
work will be engaged. 147 4 


Draughtsman Required in Ire- 
just be neat and quick, and have good experi- 
ence in building construction and enginee! work ; able to 
yy —— and levelling. Inel os for- oe yom caso 
5 experience, sa. and enc 
copies of testimemiale, to Box 774, 74, Willings* 125 Bente 4 
A 


Dr ghtsman Required with 


General Mechanical Engineering experience. Appli- 
cants to state ee with two copies of recent testi- 
pagans — = ry required, and whether married or single. 

= already on i will be e ng “a 
our nearest joymen’ change, mentioning 
f ineer” and No. AGS? 226 a 


[)raughtsman Wanted bya Large 
London ae Nea Be es Mace Meat! 
omy 
“i uptodate experience Portable and Traction Stone 
ieeeeein jilers essential. No — already tating, tale on 
con aiiaien amd aeleee meee o—— nearest a 
a ent Exo mange: quoting athe Engineer” and Ne. AMS r 











required. ~ on 
y oe will be ¢1 
Applicants * ree PP to their: nearest Emp Noyment 
Exchange, mantioutng * 1@ Engineer” and number 


Foundry ‘Foreman Wanted Im- 


MEDIATELY for London “Ironfoundry. Must be a 
thoroughly practical Moulder, with g general ‘Foundry 
experience and to control of men. Good position for 
capable man. No one. engaged on Government work or 
residing more than ten miles away need no <= er — age, 
po a and salary required.—Addr e Engi- 
neer a 


Work: ‘State ee lence, Sek wes 
age aa 











Foreman Turner and Machinist, 

West of England.—WANTED, thoroughly conjpétens 
man, used to General and Repetition Work. Must be good 
Disciplinarian — 6o’clock man. Noman already on Govern- 
ment Stak will be engages pth giving full particulars of 
age, experience, sal id if dise: ed, to nearest Ate 
ment Exchange, men gineer” and No. 


Wendy, 


‘ening = The 





Firm of Tienes 


RAVELLER, one having held a 
similar pos' ferred, to CALL on - SHIPBUILDERS: and 
GENERAL INGINEERS. —Address, 288, “‘ The ll 

A 





Large Firm, Specialising in 
Valves Bs Fittings for teed, W: 
the-SERVICES of One or Two additional ENGINEER. 
SALESMES, to commence duties at termination of war. 
be made to fill other post in the meantime 





urret, centre lathe, milling doe aeabene opera- 
— Some _ electrical experience preferred. For hay 
organised works in London -district. No one at present 
pipe ing ot = or og more e, 10 miles distant will 
bee —Address, 282, “The Engineer” Office. 282 a 


Required at Once, Reliable Men 


th-some mechanical knowledge for working new 





Oxy-acetylene Process, knowledge of Oxy-acetylene work not 
essential ; good ees and-permanency.—Address, 348, * 
Engineer’ ” Office. A 





Drang ughtsman Wanted, Capa able 


to date, in General Machine "Tool ar Sg West 
ickness and accuracy essential ; i op trained. 
Loy ‘age, experi tt liberty. No 


ence, salary w 
person already smpored “poor Government “work will be 














Car and Aero Engine enutacterts, a 
ENGINEERING LECTURER, B.Sc: Engineering | pr pre- 
ferred ; would be required to Lecture 7 ppren Lady 
Students, ‘canduct periodical examen 208 be responsible 


e uired eee -class Firm of 





Wanted, Immediately, a Jig 


yd ae DESIGNER. Must be a first-class man 
stan and Auto Tools, Press Tools, and to be 
boating oft eesom'te Tool Drawings. A permanent position for 
areal ing man. The work is of a small accurate 
iplotehtnaanble » nature. Works situated West London. Only 
those not already on goto Eat work and residing within a 
le radius need apply.—Address, ere experience, 

ealary ¢ and age, 115, “The Fngineer” Office. 1154 


anted, Smart, Well-educated 


MAN, wel opin Figures, to assist Managing Director 
of large concern wi' ages Statistics Good opening for right 
moe must be efficient shorthand writer, and preference will 

be given toa man with good experience of office routine and 
correspondence. No person already employed on Government 
Work will be Rie tn eit Te ee your, ee A Em muployinen’ 


Wanted, Works Manager for 


rowing concern in the North Midland area, Manu- 
facturers Constructional Steelwork, Gas Plant, Sheet Metal 
work, &c., employing about seventy hands. Thoroughly 
Brose man’ required to take a live interest in business. 
‘clock man essential ; ‘first-class salary paid to first-class 
, possible view to directorship. This | is a genuine appli- 
caticin to infuse new blood into a hy rous concern of which 
the Senior Principal is desirous o! itional help. Send full 
details of vast experience, salary homwnee g the whole of which 
will be treated in the strictest of confidence.—Address, 349, 
“The Engineer” Office. 349 a 


aa Menger Wanted for 


I nn ng Le en Works _epatnening Training essen- 
for suitable men. No one ai 
ca Be te pes ste work 0 s aioe Pee por mag | = iniles 


be engaged.— neer”’ 
a 4 4 

















ssistant Mining Engineer 


WANTED for Northern Nigeria, — experience of 
pe: sag d and vouNTeRnLA, PA a 


Nichslarlane fc 


givin, tions, 


ualifica 
RIA, ¢.0.J. Vickers fa Con Ba 8, 
A 





for keepin; all records .of- apprentices an: students’ p progress, 
Vt tical and in terms of a specifically 

down syllabus. No person already e sgbred on Governqsent 

work will be en Apply, 8 —— — eeatoes, 


Ansdhtaiit to Works | x 








echnical 


engaged. App ly. to » their nearest Employ- 
ment Exch ing “ Pho "and nutnber 188. 
The [)raughtsman Wanted for Blast 
48 Furnace Plant in the Midlands. Must be thoroughly 
accustomed to this — of work and wah wk to getting out 
Enginet ne me Furnaces, Sto jtoves, Soa — other 
ing wor! with.—Apply, statin; 
a . when at liberty and salary cdautivade 





to Jour | nearest i “The 
and Wo 0. 146. No one at present on Government 
ged. 1464 


may 
if ‘convenient tc both parties. a. must have thorough 
a of trade, and must een, experienced, = 
ane —Apply, in first instance, to a. Loe 
Engineer” S34 “ 


AS&§ Sheffield Tool Steel Firm 


with good connections DESIRES to appoint a REPRE- 
SENTATIVE for Great Britain. Toa gentleman not ged 
for Military Service, with some ay lence and influence, a 
dating ter — is open.—Appl. x. & in — confidence, 
terms req and as mu as possible, c.o. 
Post Office, Sheffield. 1664 


epresentatives in Every Centre 
ANTED, with Gees ‘local conusction, to take up 
SALE of well-known DRILLING MACHINES, largely used in 











wor! will be e enga: 
Wanted with 


[Praugh htsman 

Sav afta Engineering Experience. Some 

knowledge of Lifting Machinery an advantage.—Apply to 

rr — Employment Exchange, ace age, experience, 
an 


No. Aa425, No} person already engaged on Government work 
need apply. 186 a 








Engineer on Shell Manufacturing Plant; 
district. Pre ive position for the right type of of man. “No 
person alre: en; on Government wor! apply.— 
a to your nearest Em ~ (uae Exchange, wales 

e Engineer ” and No. A 319 4 





Analy: tical Chemist Required for |} 


onan hg and Engineering Works in Midlands. om 
comprising analysis of various materials and fuels used.—App! 


by eter, statin, revious experience and salary uw 
ULLERS, Linton, Tipton, Staite. Paka 


(hemist, Analytical and Metal- 


LURGICAL, REQUI wen ~ by eens in Foundry 
Practice, Oil Engines ard Fuel one 

ployed on Government work will - yt —Apply, ‘stating 
age, experience and salary othe to nee a Mero y 
men’ 











(Shemist (Steel-Makin ng) Wanted. 


Stock Converter Plant and Heroult Furnace. No person 
engaged. Apply: giving 
our _— 


already ow Government’ work ninen 
quoting . “The ‘engin eer eo 


age, experience, salary 
ya "Exchange, 


(Jeneral Works Chemist, a ay a 
CHEMIST with Sate Metallographic experience, for 
work in connection with Aero and Motor Construction. No 

one apg = on Government .work 








stating expected, 
DEP. TENT. “Rustin » aoter’ os Co., Limited, Longbn ge 
Works. Aa euneld Birmingham. 


(ost C Clerk =e uired (One Used|* 


to Building and inee Works) a es 
P5562, “The Engineer” Office vn , 








[Pr2g ughtsmen Required by an 
ang. ralty Department on South Coast. Must have 
Bras general Mechanical Engineering experience (Shop and 
ra wing-office), some electrical knowledge, and experience of 
le work an ad but not Must 
as ood. cae ea training. —Address, iving full details of 
ence, salary required and when at liberty, to 338, ‘The 
Hugineer” Office. 338 a 


'| Pzaughtsmen Required __ for 
Electric Cranes and Steel Works Furnace Chargin, 
Machinery. Only those with this class of experience ni 
apply. No person at present on Government work will be 
ply, stating age, experience, &c., to your nearest 
Emp oyment Exchange, mentioning “The Engineer” and 
number 296, 295 a 


Drang ughtsmen Required Immedi- 
iy = gg gee Annealing, Melting Furnaces, 
No person at present on Government 
rage will ig oem ot a stating age, experience, &c., to 
your nearest Employment Exchange, mentioning “The Engi- 
heer” and number 296 a 
«| Praughtsmen, with First-class 
agory One for General to one for Bao 
Ie, and one for Machine Tool Work. No 

ly on Government work will be engneet. — Apply, cating 


eulars to your nearest Employment Exchange, men- 
Bngineer™ and No. A’ naa. 245 a 


Tedy Draughtsman Required 


for Controlled Establishment in S.W. London. Used to 
— out details from a arrangements, &c. No applica- 
m persons already e on. Government work or 

who live more than ten miles away will be Some i a 
Santeeer 582, — and salary required, to 341, Pad 














we 3 Too. 
ful pe 








and Munition Neto Fm ta in detail, treated in 
aio ‘281, “ The Engineer ” Office 28h 


Mr for Works Maintenance, 


Capable FITTER. Must be experienced Steam an 
Gas, and asefal with Shop Tools. Good wages. Government 
work.—Address, 124, “The Engineer” Office. 124 a 


oring Mill Operator (Hori- 


ZONTAL) for Crank-case sae first-class man, high 
rate. Only those not already en on Government work 
and residing within ten miles of the Angel, Islington, need 
ap ly.—Write, oe experience and salary required, P586, 

‘he Engineer ” Office, 586 a 


£30 Reward, which will Lead 


to eee RECOVERY of a 11°9 Two-seater “ Perry” 
Lucas black lamps, Dunlop tyres, all 
springs covered Priack leather. Mead from Harew 
ouse, Hanover-square, W., 7.20 ig m., 2nd Japuary.—Informa- 
tion should be sent to L. S. B. H «5 4, Queen’ ‘s-gate, S.W., or to 
the nearest police-station. i181 I 
a oe ener nee es 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE 
46, Watling-street, LONDON, E.C. 
Albert-square, Manches' 

26, Collingwood-street, N. Re 

















AND CO., 


Sp Wo. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages II., III., IV., XOVI. 
Numerical Index to Advertisements. 
Paes XOV. 
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THE ENGINEER 








Jan. 25, 1918 
—pereeres 








D's Sinker. — First-class Die 





Rape KER for * lean aera Drop ne Soman. nae , y= 
Permanen uation. ive 

particular aeeeaee = already employed upon 

overnment t work will Veengages —A' licants must ly to 

their nearest E: ng + The Engi. 


neer” and sanberae 670 4 


Engineer (Working) Wanted 

‘or Institutions of Chelsea G ; must 

a es —e Laundry Machinery, and do “General 
sta rience an 

CLERK t to rip "ARDIANS, 250, Hingeroad. Gheiseg Sw _— Ww. S 











(jrinders , First-class Universal 

AND TOOL. No oné already engaged on 

Gevernment work eligible. =Apply, at your pert weer 
ment Exchange, quoting “ The Engineer” and No. 3 
a re 





Asricultural Engineer Requires 


ee on Estate, to tua Charge. maintain 


a ion of all 4 pign tra 
blotting home and colonial arn aay rele Be, 
¢ Engineer ” Office. 


onstructional Engineer or Con- 
TRACTORS’ MANAGER, age 44, is OPEN for early 
ENGAGEMENTS competent to take Full Charge outside, or 


Dosanip wide general ex rience. —W rite, locality:and salary, 
ox 70. Willing's, 126, Strand, W.C. 2. = a7 a 


ontractors Agent Desires 
. ENGAGLMENT. Extensive experience in ful] eharge 
of important contracts at bome and a for well-known 
London firms. —Address, P608, * The Engineer” a. 
B 


Putch Commercial and Mechani- 


CAL ENGINEER (28) DESIRES POSITION with pro- 
gyicsive firm, with view to build up after the war trade with 
otf four languages fluently. 

nn P566, *‘ The Engineer ” Office. P566 B 


‘ r 
ngineer, Educated, 27 Years 
: eet Ee techr cal and commercia mecha- 
— : e 3 mana ¢ 3 
eT OPER for. A PPOINTMENT.—Addregs 
Engineer ” Office, POO a 























Ee ineer (23) — ss a 


ENT. Good beg md ee D. 0. The Hoel 
= 


me ee te February.—A 
Epgineer (26), now Employed 





” Office. 
tsman in a Power Plant, pane GHANGE. 
ae in “fheigeoring — rtment of mai ‘uring ¢on. 
d. ° Expe' rienced in oe plant rubnin —_— 
tion and know edge of ing 


construction Se uw letter to y bsg The ‘Bagineer 


Engineer (27), Specialised on 
Petrol, paraffin, and hot ines (marine ang 
stationary), p "ST cbse 7s and Re, ing; 2 years’ D.O. 


TE POST. na and tm; a inachine Re “eeu TiS Bane 


of crankshaft 
SIB: 
Erg ineer (31) Requires Change, 
ane to ENGINEER or MANAGER. 
ait and production, internal efrabentign. engines, ny wore 
, &e. Free January.—Address, Pas, ey 

















Engineer (35), Shortly Disen- 
AGED, DESIRES POSITION of RESPONSIBILITY ; 
years shops, 2 years abroad; 10 years” office experience. 
Senad Ry Sootuletige. —Address, P5898, ** The Ep adil 





Exgineer (36), Ineligible, Free, 

years’ thorough ner ne experience, menhaslent, 
electrical, aeronautical, efficient works mangement, SEEKS 
RESPON —— POSITIUN.—Address, P595, “The Engi- 
neer ” Office. PSS sb 


Erginert (38), Thoroughly 

Beg pages in design and manufacture of 

moet souunes, D ESIRES APPOINTMENT as 

Assi ANT | WOR Ss ANAGER or other equally respon- 

age Peri ; held at Tneligib: n—aaarens, 
ineer” 


— ° ° 

eavy Oil Engines, Semi- 

DIE>EL and Diesel types. ADVERTISER DESIRES 

POST as WORKS MA NAGE or Chief Designer ; ——— 
fl with leading firnis.—Address, 352, “ Ebgipesr’ 


Practical Engineer (37), with 


unusual training (i.e., all-round workshops, D.O., tech. 


nieal and university), several ears as 8 ist di 
and gee o wok is Post as energy, 


dept. 
ENGIN NEEL over Sh Sho: ~ o> Works Engineer, Works 
Manager. or other ber ky wholly sedentary. ]- 
h hydraulics and refrigeration, but has + pad id it lag 
around experience also.—Address, P590, gper" 














Works Manager or Supervisor. 
Large works experience. Thorough rzactieal and 
pangs Ls ye including fuse and aircraft factory ao a | 
ence. organising and controlling ail classes 
labour. pets ¢ insite methods of 1-7 piece- ark, 
i Testimonisia &e.—Address, P ‘he Buging er” 
ce. 





orks Manager er elas Dis- 
ENGAGED. Medium-sized work; 250 

al modern methods. —Address, P603 e. 

Office. 


orks Manager. (36) Wants 


SIMILAR APPOIN MENT in factory turning out a 

good class frodurs made up of small or medium si corm 
ponents as life experience in motor car and engine build- 
ing 0 years in executive positions), with first-hand knowledge 
ngiish and American factory methods. dvertiser is 


or 
P6053 B 


Praughtsman (39), Seven Years’ 


Chief on all parts of commercial wie design ; bays 
for management, either works or office ; tho te 
acted as shop foreman, two — neral - —~ Taine 
engineering experience.—Address, 





Laty.c of Portuguese Saori 
well educa‘ DESIRES POSITION as Learner Tracer 

in an arty eg .O. in Lendon vicikity; not =n 5 ~ — 
Tho, “ Herald ” Office, ee 8 





[isengag Foreman _I[ron- 
s years’ oe a oe North, SEEKS 


Sas POGEEION aa at aa ; total abtainer. 
Foundry I Foreman (44) Wants 
POSITLO. 


wards of treaty. ears’ experience 

foreman with Gminpat firms on Ya be of high-<} Sake 

work up to 150 tons weekly in grey — mel leable iron, and 

brass. Thoroughly experienced in the mixing of metals. 

Exceptional references. Strictest inquiries solicited.— 
dress, P96, The Engineer ” Office. P596 » 


Foreman Smith Requires Post. 
Raton oA Bene Peal, Tho ebpinesr *ottice ee ie 
Head Machine Shop Foreman, 


t present ne engine a, 
therougilly ae Tiethantes I Sadince seri 
of yarious grades, L, cqmanioey d designer of jigs 

tools and eg ay seta a and Pan 4 
szparenes, oe * 
Engupe — Bice. 


A s ‘As Representative, fa, gril 
other capacity), We hei HEQUIE 

connection amongst ‘ounders ; don Gand! 

typist 5 Sootd tees aay increasing 


typist; arena. keen sal eS als oegtiog capable ga 
Meter Mechanic and Driver 


(43) — pega 8 years opsiee and steam at 
1@ years moter dri id repairs. 6 or —_— 
Highbridge-read, wy ‘Green, Birmingham. 

uires Opening in 


Bry, 2t 15 Requ 
néer’s "peawive ——— natural oh ft} D 


drawing school educa’ — 
Apply, . H v ie Col Selewen: street, street EC. 2. 350 B 


A Large | Firm of Engineers in 


HAVE an OPENING for a Pig: 'H of Good 


























dress, 2°22, “ The Engineer” “ g00e 
acancies for Eight Appa 
qed ae m4 Seenalre “Lavertiltng: Offices, » Liverpeet ——~ hag 


[2st C,E., Inst. Mech. E., as. 


and all yt ss Wes ern NS.—Mr. & 2, |B 











nst. ly PREPAR! 
CANDIDATES, ti either grey oF Wy ois ndence. Eesdee 
commenced vores Hoy Be Westminst AS 4 
—s 
Penningtons, En Engineering Tutors 





Ghana er Sparc 
‘Agencies Wanted.—T wo Gentle- 


MEN, at present representing two well-known in 
South Wales and the ae of fngland, are OPEN to Noort. 
ATE with firms of good stan ding, n ufacturing General eos 
1 Pla: 2p Wor 
N 


nt for Collieti ng 
&e., with a view to REPRESENTING them in the above aie 


tric fomeamionet shor 3 war. Terms, retainer, and 
tity a basis.—A\ The Eesineer™ "Office. PS 


gent, Established | Connection 

ring, — and Motor trades, 

Desines SOLE pitnEs NTATIC oe, London and Home 

Counties, for firm me a | g of intérest.—Ada: 3 
P6577, * The Engineer PS77 


Firm of Engineers, with Sound 
connection South Wales mq ee TO AGENCIES, 
aang Oe one ne Engines, —_ mee sets, Screens, Stee 

Belo The ings, Pumps and Mach Tools.—Address, 
PS70, ““ The Engivest Office. P670 p 


est Australia Atter the War. 


ck oa aad in Eng’ nd, 1S tw to CON- 


SIDER AS rae neigh and re Mining and ae “hades, “Pas, 
cis s.— Adi 
> 


‘T 7a Socincse™D 

















Wen: 125 H.P. Horizontal 


os GAS ENGINE (without plant).—Ad 
| particulars, 337, ‘The iKoyineer" G in moo rie 


Wanted 350 H.P. Suction Gas 


REARS. 20d inake.—Address particulars, as hal 
r 


Engineer ” 0: 
Time Recorder Wanted. |W 


State price and where can be seen.—Box T. R., Smiths 
Advertising Agency, Ltd., 100, Fleet-street, London, a he 
y 











Lage, Scrap- cutting Shears Re- 
se for Te et Don ivery, A] permit. mY no! 
's thachine preferred h not 
joan inst hy in rd ‘condition. hep e ioe Brice 
makers, and fali particulars to SHE 
Engineer ” Office. 


Q teel- -plate Second-hand Tank 
KD WANTED, about 400 galls. capacity, approximately ate 
Sarees ac by 5Sft. iong, to stand working Res ot of 301 i. 

int. De fitted wily manhole prefe' 
“The Engineer” 


(['raction Engine Wanted, in 


good sonigien alse one or two ROAD W. gons.— 
Oitca. with ful partic and price, 278, “The 








, 
f 





peer bi 





Time Recorder, as New, 
eed; latest —, Wat offers ?—A, x. 
PELLEY, 1 183, , we -read, EC Mlle 


oe Dis sposal, 5 Tons Bright 
, ee iL, _Solin, diameter, in 10in. lengths. 
Wien 1a 148, “The Engineer” Office. 148 c 


Fee Hire, Pum and oVell- 


BORING TOOLS for At 4 - 


seocete ~ at ee Neo. ni Upper Sigua 


or Sale :— 
150 K.W. Direct-compied Steam GENERATING 


One 
SET, for immediate Bale, co 
pe d a aieDE sive ENGINES, by 


d wound, 














. % 


a ntment. 
BROT ees ironworks, Sheffield. 165 « 





Se ‘a — 


One 1400 K.W. BELLISS TRIPLE-EXPAN. 
SION ENGINE, with E.C.C. Alternator, 2100 valts, 50 
eyeles, Find aed condenser, pumping engine, circulating 


Also EXACTLY SIMILAR SET, Engine by 
McLaren. Specifications on application to :— 


R. H. LONGBOTHAM & CO., Ltd., 


The respective units will wan mm ~ or se} tely. Both 
plants are in excellent condition epee or Phe engines are 


suitable fi or 
we sega i tgineer, W. Wakefield. 
Telephones: 44 Wakefisid ; 867 Newcastie-on-Tyne. 3246 
fror Sale :— 


PARSONS STEAM TURBINE, 3500 K.W., 
1200 r. ey » 200 Ib. to sq. in., with alternator, field rotati é 
Dee and exciter complete ; 6000 volt maximum | ; 


2-PHASE ALTERNATOR, 1400 K.W., 2100 
volts, 50 —— uy = =< on with triple-expansion 
vertical e: a ecco, complete wi 
exciter and padeaitte pe plan! 

2-PHASE ALTERNATOR, 1400 K.W., 2100 
volts, 50 cycles, by the oy Coy., with triple-expansion 
vertical engine by J. and H. McLaren, complete with 
exciter and condensing ‘pant. 

WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 1b. to sq. in., 
11,000 volts, three-phase, complete with exciter, also 
condensing plant, air and ci ating water pumps, &e. 

350 K.W. ALTERNATOR, three ree phase, | 50 cy cles, 
560 vel by B.T.B. Go.. 4 driven by Crogs-com- 
ere stroke, hy wheel Pay, 2 4 og > kek oy vor et 

One Willans RECIPROC ATING STEAM EN- 
GINE, direct “we to Westinghouse D.C. Gen- 
erator, 200 K.W. 220-230 volts, with surface 
condensing plant, air ond ae circulating pum ps. 


R. H, LONGBOTHAM & CO., Ltd., 
WAKEFIELD, — 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


8 Wi FY 
OM ceo aur 








ble of TAKIN 


Rapes ie of Fuel: Heer rps ua sae 
£95, 000 Required ta eer | 


by ™ engineers g wit.t ex 
for the M: ectrcal 
Gear in great qimaed. Borate Poremine 


t plan 
work for eighteen oo, took Certificates available. — 
Address, in confidence, to 53 Tie Engineer” Office. 291 1 


Epginger, Bea Required, as Partner, 
bh 2500 to SiS, sope) 








Fer Sale :— 


Quantity good SECOND-HAND I8in. gauge 


PORTABLE RAILWAY 
ScrPURISMGY IRAE wa Ta RE 


Fer, Sale, One Rope Pulley, 
20ft. diam. in halves, grooved for ljin. Neg ro} 
t about 2% tons. . erent condi at LONG: 


AM and CO,, Ltd, Wakefi 





Fer Sale, One Besond - hand 
ENGINE TURNTABLE, 42ft.. diameter, 4ft. 84in. 
gauge, with cast = mal n gira serviceable con- 

a ~Apply. WHI ana" SONS, Raiiway Toaiaeers, 





For Sale or Exchange, Vertical 
es Pst mg agi Pg ah ee newt ger: 
To Heats Major Vi Vicarage, Witham, meee so 


‘or on oele or Hire, Bleotric 


i ST 
BS trom Stow NLE P, STEAM BOILERS, CRANES, 


PUMPS. sa ath poe On ; ‘sone 
terms, im it, Wiigera 5 nota SON; 
Queen Victor rin Dtreet gen E. 


For Sale, Powerful ea 


ED Horizontal PUNCHING MACHINE. OA URS 
smi. ‘avertree. 


For Sale, Suction Gas Plant. 


One 140 H.P. Suction Engine, complete with two 

| gg tee to work day and night, made by Anderson 
Boar ge i first-class working er.—Fu Jet, 
oe 2 eed Doles lication o THE WAT D 
I land, Watford. l2leé 














or Sale. —Teak, Prime Ran- 
ANKS, 2jin. to Bn. By} ate t te gE 





DRY Stor ONDU RAS in. to OAK DRY 
JAPANESE, * gin., 'in., ‘iin dain. tand in—Adarees, 
enquiries to P674, ne The Engineer” P574 
“ : 

Fer,, Sale, Theodolites, 

DRAWING 1 INSTRUMEN SECON D-HAND. 

SON'S, 338. Lo olborn, W.C. 
"nara Gray's Inn-road). 


For Sale, Levels, 


me YS INSTRUMENTS SROOnD FASE. 
KSON 5, Sm. Hie igh Holborn, W 


or Sale, Two Tender Loco- 


MO’ +¥ - built by perm, Peacock 
and Co., rebuilt by the Great eslern Ral Railway Co., at Swindon, 
about 1 six wheels (four coupled), cyt Vin. 

by 24in. ke, 150 1b.-165 lb. working pressure, copper fire- 
boxes, steel tubes, vacuum, steam and hand- Denes 5 cud 
with ay seperation for picking up water whilst runni Every 
facility afforded inspection 5 Sepoistenet. On rail nton. 
—Box 21, Post Office, Docks, 1007 ¢ 


Fer Sale, Two 33 B.H.P. Gas 


ENGIN by U 4537 and U 3715. 
Can be seen fomlecks Birken! Noad Works, ines ie 
—Apply, J. H. WILSON and CO., 15, Victoria-street, S.W. 1. 














For Sale, Vertical oho 
Corliss ENGINE, Fo oem -= one 22in. by stroke 
= wheel argreaves, Bolton. 


ressure, 160 se 
Feng eEa ENGINE, cylinder 19pm by 36in., 10ft. fly- 
wheel. Marstiall and Sons. ee 
oe ZSTAL CONDENSING NGINE, cylinder 20in. 
Sowerby Ibs. 


Wood, Bridge. 
"GAS ENGINE, horizontal, cylinder 10in. by 20in. stroke py 
2 fly-wheels and pulley 





t.p.m_, complete wit! h starter, al 
Barke oe ad oe Birmingham. 
aa in ex Tent condition, 
E PERFECTA SEAMLESS STEKL TUBE and CON- 
CO., Ltd., Plume-street, Birmingham. sHo 


Ps Sale (3), Dry Back Marine- 


Bay BOILERS, 13ft. b Vien dia., 1701b. pressure.— 
“The Engineer »dmce. SMe 
“e U ” 


Por ‘Sale, 35 H.P. T 


prone en to. GAS ENGINE.—Apply. DAVIES an 
'E, Ltd., Romiley. 1720 @ 











ye Sale. 40, 36, and 25 H.P. 
nee Conaiti on as good as new. Apply, Wor No rh cy 
Mivorteeestae p Deparinent, Central News, Limited Bd New 


For, Sal Sale, 250 H.P. Horizontal 


'88-COMPOUND ENGINE, rope-drive_fly-wheel, 
150 1b. pressure.— Address, 335, “ The Rnskeeor ™ Office. 335 6 


Hydraulic Riveter, 100 Tons 
Pros re 








ty, Bft. in working erder, Also PUMPS 
i DAVIES and MBTCALT® Kad Ltd. 


(ales New, English Make (in 
stock So works) :—One 124in. ale a oe , box 


one 12sin. ditto 12ft., t } one 
ith oe oy ten hit bed : = ain. by t., gap 


bed ; yok ft. eat bed ; Gin. by 6ft., gap 
poe rarchdale profiler, table I12in. by 
15in. ; — ony pF Lathe, &c, Send for fe 
DOWNING, 12, Longbridge-road, Birmingham. 6 


ew Ureosoted Slee CuEOSOTED _ 


pm onyey bong Bye RE ES ott. x i483 
nd | irs, tue x 4in. State quanti 


o 











ph 
See ee 


B. M. RENTON and Co. 
Market-piace-buildings, High-street, Sheffield. Sp! 5006 





\ [anted, for Immediate a A 
es New or Second-hand bee agi | RAI 

Sin. high. on base. and w od New: 

to Box 22, c.o. x wea and Crowther, “Timited, et — 

Bridge-street, E.C. 4. 


Wanted, a. Vertical Cochran 


BOILER, either new or second-hand, about 4ft. 6in. 
one SS tag 6in. high; reinsured working pressure 100 !b. 
Reply to 123, Cannonstreet. 279 ¥ 








thorough well up in his business and will expect ar 
Address, P543, “ The Engineer” Office, PES p 


SITUATION WANTED. 
hief Accountant; 25 Years 


with large Grme. 
Personal and Impersonal Ledger 
Departmental Accounts. Monthly Triz i. Balance. 
Internal P. and L. a 
Branch and District Retur 
Home and Foreign Accounts (Inwards ro ‘Outwar: is). 
Materials and Labour (Analysis and Dissection). 
(2 and Maintenance Costs. Stores and Stock Accounts. 
Overhead and ier Expenses (Allocation). 
‘oun ts and Prices. 
Smithy Costs. Tool” Room and Pattern Shop Costs. 
Special Costs. Cost Comparisons. 
Drectors’ Financial Comparisons. General = tpsaiag- &. 
ddress, 308, “ The Engineer” Office 


Works Accountant (29), Diligent 


Lafarice=  | student in Engineering and Commerce ; 
10 years’ practical expefiehce in many branches of rer 4 
secretarial work, and accountancy, DESIRES CHA 
Capable of taking control of commercial side, or would poms et 
offer. as Works Accountant with progressive firm.—Address, 
327, ** The Engineer ” Office. 327 » 














[Praughtsman, Young, Ineligible, 


able to calculate stresses and strains with general engi- 
SIRES SITU 


neering experience, D 3 ATION with a 
Engineering firm where there would be plenty of sco) 
Address, P605, ** The Engineer” Office. & 





raughtsman, with Long and 

arind oxperivars, BI DISENGAGED, as HEAD or SOLE 

DR AUGHTSM AN preferred. Midlands op West of England. 
Address, P§9% The Engineer” Office, P53 8 





Wanted, Screwing Machine for 


LTS, vt din. to “eo power, with countershaft 
and three- speed con Daniells’ No. Bes or similar; permit 
awaits suitable ~atbiges immediate delivery necessary.— 
Write, Z.8.M., c.o. Deacon n’s, 7, Lendevhalt’ -street, E.C. 3. ee 

Fr 


anted, Second-hand Modern 


LANCASHIRE BOILER, ft. X 8ft., or near, 140 Ib. 
pressure.—PRICE and SONS, City Flour Mills, cet 





r 


Fer Sale :— 


3700 sq. feet of STEEL FLOORING, in plates L0ft. by 2ft. 
oe jin., with jointing strip. 


d Second-hand Feit octing Treble-geared SLIDING 

SPSURFACING LATHE, b y Sinith, Beacock and Tannett, 

to admit 24ft. between centres, and the gap to admit an 

article of 17ft. diameter and 3ft. broad, treble — fast 
headstock, with face-plate 8ft. diameter, weight 31: 


One new PIPE-SCREWING MACHINE, by Maiden and Co., 
to screw pipes a to ~~ diameter, motor driven, complete 
with motor, 220 volt: 

One do. do., up to nue. | 


One 12-ton Electric —— TRAVELLING CRANE, 
32ft. span. without motors 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 201 





Wanted, Second-hand, 2-4 Ton 
TRAVELLING tng Gauge, 4ft. breed 

rice, date built, and where ca inspeeted, to 23, ©.0. 
ather and Crowther, Limited, 10- is, New Bridge-street, Eo. 4. 


Wanted, Second-hand, 20 to 


3 2G PORTABLE ENGINE.state No) 
working pressure, price, and particulars to CON’ a 
55, Geetabatt road. Sheffield. 


Woe Several Hydreulic 


PUMPS, preferably with high, intermediate tin, | diate 
ressure plungers from jin. to lin. dia. by 4in. to 
ee e, mounted on C.I. supply tank. Ae obhding fa fall 

particulars, 305, “The Engineér ” Office. 


Wanted to Purchase, Cocoa 


GRINDING yer yng x egnaition); ‘oh 
“The Engineet ” 











double, or treble mill.—Address, 


Wanted, Two or Three Milos of 


24in. gtinge LIGHT RAILWAY, about 64 1b. per foot. 
—Address, 271, “ The Engineer” Office, ’ sae on ¥ 








For Sale, a Smart Milling and 


WHEEL-CUTTING ATTACHMENT, for a Lathe of 
about 9in. te 12in. centre.—Apply, LANG and SQUIRE, Ltd., 
Wales Farm-road, Acton, W. 5. 293 6 


Fo Sale, All Wrought Turn- 


TAnLee. either 20in. or 24in. ana tables, top 
and bottom plates n. thiek ; po aaeition in. stavecs, for 
full postioalann, to “The Office. 290 ¢ 


re Sale, Blower, 5in., with 


ate DISPOSAL—H. 4 MCING and OO. Ltd. Buginesre, 
“c ere ae 

Fen or Sele. New Pullan and Mann 
7 POW R ani BANDING age Hy ‘or 18 

a 











er. ner ‘ere aoe ~ Appl 
pad MANN. mbrian Works, Lee whi 


or Sale, One Hydraulic Pipe 


FLAN RIVETTER, 2tft. rs) Hydra ® 
innad shies, Up to Wi Write, ae The Bug mggneet 











New Creosoted Crossing Tim- 


qnosueen —For oe SALE, NEW EOSQTED 
CROSSINGS, in lenges to 16ft. by ite. im — 


quantity required.—Address,1707, “‘ The 


107 


R, H. sO WAKEIBLD. & CO., Ltd., 
VE FOR SAL 


HA i 
VERTICAL BELT-DRIVE x “AIR COM- 
ge 4 by Alley and MacLellan. Capacity 400 eub. 


pressure. 

STEAM. DRIVEN AIR COMPRESSOR, by 
Markham. Capacity 300 cub. ft. per min., 80.100 1. 
pressure. 325 « 


Two, 500 500 x. W. Steam Generat- 


Belliss tri poeenmacion Engines, 
clay to Haltipoiar merators, tao to $50 volte bag 
ry and for immediate ‘deli very.—HAR 

M and CO., Ltd., Staines. 


10-Ton Railwa Wau as 
SECOND-HAND TEN-TON RAILWAY 
WAGONS. Fit for main line or works use. No dealers.— 
Address, 1705. —the Engineer ” Office. 1705 o 
— — 


S.B.G27 IRON 


& STEEL Bars. Plates & Sheet. | 


STRINGER BROTHERS, 


WEST BROMWICH. 
DREDGING PLANT 


CRANES. 
COAL BUNKERING VESSELS 


WERF CONRAD, 














FLOATING 





RO ee ae Se ee ee ee ON eee 
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‘exhaust steam feed-water heater can be fitted if 


|required. ‘T'o some of the engines, also, Messrs. Robey 
| have fitted a superheater. 
| The engine is compound, with cylinders 5in. and 
| 8tin. in diameter by 9in. stroke. They are combined | 
in one casting, and both are jacketed, the jacket forming | 
a dome through which steam is admitted by the regu- 
Tae steam tractor which has been specially de- Hewes valve to the high-pressure valve chest. The base 
sigied by Robey and Co., Limited, of Lincoln, to | of the cylinder casting, which is machined, is secured | 
comply with the Heavy Motor Car Act, and for | by bolts to a machine- -pressed steel seating, which, | 
agricultural work is illustrated in Figs. 28, 29 ard 30. | in its turn, is riveted to the boiler. The steam 
‘Tnis hendy little engine will haul loeds of from 6 to 8 | chests are arranged at the sides of the cylin- 
tons on ordinary roads ; will plough from 10 to 15/ders so as to enable the slide valves to 
acres of average land per day of tea hours, and will! readily accessible. A Manzel mechanical  lubri- 


SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No, VI.* 
ROBEY AND CO. 











Trekygiqeer 











Fig 28-—-ROBEY’S STEAM TRACTOR 


cator and double Ramsbottom safety valves, with 
an exhaust pipe leading to the chimney, are fitted 
to the cylinders, and there is also a self-closing auxi- 
liary velve for admitting high-pressure steam to the 
low-pressure cylinder for use in emergency ; for in- 
stance, when climbing very steep hills, and also to 
facilitate starting. The reversing gear is of the 
Stephenson pattern, and the reversing lever, with 
its quadrant and notch plate, are arranged on the 
foot-plate. A fly-wheel of the dise type is keyed to 
the crank shaft. It is 3ft. in diameter and 4in. wide 
on the face, which is rounded for belt-driving. 
At this fly-wheel from 18 to 20 brake horse-power is, 
we underseend, available with the engine running 
at a speed of 260.revolutions per minute. 


drive such machinery as a 4ft. 6in. threshing machine. 
The tractor is, as will be observed, of the usual road 
locomotive type, only, of course, in miniature. The 
boiler has a heating surface of 81.4 square feet and | 
a grate area of 3.78 square feet. The working pres- 
sure is 200lb. per square inch. The feed pump, 
which is of the continuous action type, and is driven 
by gearing at a reduced speed, is fitted with a return 
cock, so that the feed water can be accurately regu- 
leted by the driver from the foot-plate. There is 
also a check valve, which g furnished with a shut-off 
coek, so that all the valves may be examined while 
steam is up. ‘The pump, which has a délivery cham- 
ber fitted with a relief valve, and renewable gun-metal 
valves and seats, is arranged in the tender, so as to | 





be | 


A governor , 





sity for having loose keys. There are two travelling 
speeds, i.e., 2} and 5 miles per hour. The change 
speed gearing is all machine cut, and the throwing 
in and out mechanism, which is operated by one lever, 
| is so arranged that it is impossible for more than one 
set of gear to be in mesh at the same time. Tie 


| whole of the gearing may be disengaged so that the 


engine may run free. The differential gear, which is pro- 
vided with four pinions, may be locked if required. The 
| driving dise and differential bevel wheel are pressed on 
| to their keys on the hind axle by hydraulic pressure 
| A winding drum is mounted on the main driving dise, 
| on which it can revolve, when a simple locking block 
| has been removed. It contains 50 yards of steel 
| wire rope, which can be paid out as the engine travels 
forward. The back axle is mounted on Messrs. 
Robey’s patented spring gear, which embodies a 
| simple and readily accessible wedge adjustment for 
| the laminated spring. A brake, which is actuated 
| by screw mechanism, operated from the foot-plate, 
acts on the rims of both hind wheels. 
| The brackets for the crank shaft, counter shaft, 
| and hind axle are all of cast steel, and have circular 
|machined nipples fitting into corresponding holes 
|in the boiler horn plates. All are bored out in posi- 
| tion, in order to secure accurate alignment of the 
various shafts. The crank shaft brackets are adjust- 
able horizontally and vertically, while the counter- 
shaft brackets are, with the object of making a stiffer 
job, cast together, so as to form a common 
bearing. The tender is secured to the horn plates 
of the boiler by turned bolts. It carries a coal bunker 
as well as a water tank. The draught bars are so 
| fixed that the power of the engine when hauling is 
| transmitted to them through the horn plates direct, 
| and not through the tender or tank. An,adjustable 
| ploughing beam is fitted to the draught bar. 
| The fore carriage is of cast steel, and is furnished 
| with @ universal joint to allow for steering and for 
uneven roads. Steering is effected from the foot- 
plate by means of a hand wheel on the left-hand side 
of the engine, motion being imparted to the front 
axle by means of a worm and worm wheel and chains 
| which are fitted with spring shackles. 
It is impossible, of course, to give any hard-and- 
fast figures as to costs of working these tractors, since 


| conditions vary greatly, but the following figures, 


which do not claim to be anything but approximate, 
| have been supplied to us by the makers, and would 
| appear to be fair and to err, if anything, on the right 
'side. For example, coal is taken at £2 per ton. No 
figure is given for water, but in most cases, doubtless, 
water would be obtainable for nothing. 





Appr te R Cost per week of 50 hours of 5-Ton Robey 
Guubonad “Steam Tractor when Ploughing. 
Weekly Running Charges— 
£ ad £ os. d. 
DA RNO 6c ee 5 BAe 
Assistant’s wages .. .. .. .. 2 0 90 
Ploughman’s wages Se Meee hae. ee ee 
Total wages 6 0 O— 6 0 0 
Coal (25 ewt.) at £2 ton 210 0 
Oil and waste 010 0 
Total coal, oiland waste..° .. 3 0 O0O— 3 0 0 
Total running charges 9 0 0 














Fig. 29—-ROBEY TRACTOR THRASHING 


does not form part of the standard equipment of 
these tractors, but a high-speed Pickering governor 
may, if desired, be fitted to act directly on the equi- 
librium throttle valve in the cylinder casting. 


be immediately under the observation and control 
of the driver. As a stand-by there is a Gresham 
injector, which is attached outside and near the | 
bottom of the tender tank, so that it can be con- 
trolled by the driver without his having to leave the| The diameter of the hind travelling wheels is 
foot-plate. As its delivery into the boiler is through | 4ft. 9in. and the width of face 12in., which may be 
the same check valve and stop cock through which | increased to 18in. by the addition of detachable rings 
the pump also delivers, it, too, can be examined while | when the tractor is being used for soft ground. The 
steam is up. In addition to the tender tank, there | hind axle is of the same diameter throughout, and 
is another fixed under the boiler barrel, the com- | the arrargement is such that it can be withdrawn 
bined capacity of the two being 120 gallons. Though | without drawing any keys or removirg the tender. 
it is not supplied with the standard tractor, an | The end of the crank sheft,.which carries the change 

* No. V specd gear, is made square, so as to avoid the neces- 
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30—ROBEY TRACTOR PLOUGHING 


Weekly Standing Charges— 





Interest on capital at 5 om ¢., Say 014 6 
Repairs at 5 p.c. . 014 6 
Depreciation at 10 pe ce. i ee ee 
Insurance, say . { oy '6 
Totalstandingcharges .. .. 3 5 6— 3 5 6 
12 5 6 


Total weekly charges .. 


The tractor can, as we mentioned above, plough 
from 10 to 15 acres per day of 10 hours. Allow the 
average to be 12 acres. Then in a week of five days 
of ten hours each a total of 60 acres would be ploughed. 
The total“cost for a week’s working being, as shown 





66 


THE ENGINEER 








Jan. 25, 1918 


Ene 
~~ 





by the foregoing figures, £12 5s. 6d., the cost of plough- 
ing per acre works out ‘at 4s. lid. As, practically 
speaking, the only figures which would increase if 
additional ploughing were done within the week, 
would be that for coal and oil, the working of an 
additional 10 hours would mean a total of 72 acres 
ploughed at a total cost of £12 5s. 6d., plus 12s., or 
£12 17s. 6d., or at the rate of, say, 3s. 7d. per acre. 
As evidence that 12 acres per day is not too much 
to take as an average, we understand that one of these | 
tractors working in Rhodesia, and hauling three 
Columbia double-furrow ploughs, with I4in. cut— | 
which enabled the engine to plough a width of 7ft.— | 


| 
heaviest clay soil in this country, and on very hilly 


fields. The machine, so we gather, proved iiself to 
be capable of doing the entire work on a 240-aecre 
farm, and for the twelve months no horses whatever 
were used, every operation being performed by the 
tractor. 

The machine illustrated is the Universal Model G, 
which is of from 20 to 25 brake horse-power. It is 
designed for ploughing, with three or four furrows, 
and for driving a 4ft. 6in. threshing drum, with ele- 
vator or chaff-cutter attached. 
to be using their machines successfully in place of steam 
traction engines when employed for road haulage. 




















Fig. 31—SAUNDERSON 


turned 13 acres of ground of average hardness to a 
depth of 7in. in ten hours with only native labour 
employed. 

SAUNDERSON TRACTOR AND IMPLEMENT CO. 


Four-furrow motor ploughs in considerable num- 
bers are being supplied to Government — order 
by the Saunderson Tractor and Implement Co., 
Limited, of Bedford, this firm being the successor 
to Saunderson and Mills, Limited. One of their Uni- 
versal tractors—as their makers call -them—is shown 
without its plough aitachment in the accompanying 
engraving, Fig. 31. 


UNIVERSAL TRACTOR 


On this duty the tractor will take five to six tons ata 
speed of five miles per hour. It is also designed for 
hauling three mowing machines or. two self-lift 
binders by using the firm’s special harvesting coup- 
ling, or for cultivating, clod crushing, harrowing and 
rolling at one operation, hay carting, corn carting, 
driving machinery, &e. In fact, as its name im- 
plies, it is intended to provide mechanical power for 
all-round farm purposes. 

The makers have devised a convenient form of 
draw bar, attached to the back of the tractor, which 
can be swung round to the rear, so that the plough, 
when not in use, may trail bebind the tractor with- 











Some owners appear | 


| prevent trash and rubbish blocking the ploughs. 
| Arrangements are also provided so that the first 
furrow of the ridge mey be opened and turned back, 
and the ridge closed in and completed. All neces- 
sary adjustments may be made by the operator 
whilst the machine is in motion, and it is claimed 
| that with these ploughs it should not be necessary 
to*halt the tractor for any of its operations. 

All the working parts of the tractor are covered 
in. The three-speed gear box is totally enclosed, 
The gears run in oil, and the other transmissions are 
encased in dropped stamped sheet steel gear covers. 
The engine is governed, and the governors work in 
an oil bath free from dust and grit. The air intake 
of the engine is provided with a gauze filter to prevent 
the dust and grit arising from the cultivating opera- 
tions being drawn into the cylinders. The control 
mechanism is worthy of note. The movement of 
one single lever in front of the driver forwards or 
backwards controls everything. This lever is con- 
nected with the governors; by advancing it greater 
tension is placed on the governors, which in turn 
automatically control the amount of fuel and oil 
supplied to the cylinders. 

The Saunderson Tractor and Implement Co., 
Limited, appears to have seriously taken in hand 
the increased output of its well-established tractors. 
We are informed that it has arranged with various 
firms, each one of whom has taken on_ the 
manufacture of a complete unit pertaining to the 
Universal tractor. The Elstow Engineering Works 
is being organised to erect these units and to turn 
out the completed tractors at a rapid rate. The first 
deliveries from the unit makers are now beginning 
to come in, and the firm: confidently expects that in 
a short time it will be producing a large number of 
these standardised British-built machines. 


W. TASKER AND SONS. 


A series of tractors, specially designed for ‘agricul- 
tural work, is made by W. Tasker and Sons, Limited, 
of Andover. The series consists of four engines, 
three of which are practically identical saving in 
details, while the other only differs from these three 
in having a larger fire-box, so that straw and other 
similar fuel may be burned, and in having a rather 
longer boiler. We propose, therefore, to give one 
general description of the type, and to draw 
attention to the points in which the machines 
differ from one another. The standard tractor, 


| which has the form of an ordinary road locomotive, 


has been designed to comply with the Motor Car 
Aets and with the Local Government Board Regu- 
lations for continuous road haulage, and it can not 
only be used for direct ploughing, but also for driving 
threshing and other farm machinery. Its overall 
dimensions are: Length, 13ft. 8in.; width, 5ft. 8in., 
and height to the top of the chimney, 9ft. 9in., while 
its weight, unladen, is 4tons 17 ¢wt. The engine 
is of the compound type, with eylinders 5in. and 
7}in. in diameter by 8in. stroke. It is fitted with 
link motion reversing gear of the Stephenson type. 














Fig. 32—TASKER'S. GEAR DRIVE STEAM 


The Saunderson tractor has been before the public 
for a good many years, but in its present form, as 
illustrated in Fig. 31, it is more simple and workman- 
like in appearance than were its predecessors. Among 
the points to which special consideration has heen 
given in effecting the improvements that have been 
introduced during the last two or three years are 
accessibility, ease of renewals, and increase of bear- 
ing surfaces to give greater length of life, &e. 

We are informed that before placing the improved | 
model upon the market Mr. Saunderson used one of | 
the machines on his own farm for twelve months, in 
exhaustive tests and experiments on some of the | 





TRACTOR 


out an attendant. This lever or draw-bar fulfils 
several other functions on the plough. When it is 
in operation the plough is provided with a spring- 
assisted self-lift so as to permit a youth or woman 
to operate it. Another noteworthy feature of the 
draw-bar is an arrangement which permits the 
tractor hauling the plough to wander from 2ft. or 
3ft. from its correct path without disturbing the good 
and proper working of the latter. This would 
appear to be a desirable feature, as it does away with 
the necessity of driving in a perfectly straight line. 
The makers also point out that ample clearances are 
provided between each of the respective furrows to 


Fig. 3>—TASKER’S CHAIN DRIVE STEAM TRACTOR 


Steam is supplied by & locomotive type boilcr, de- 
signed for a working pressure of 180 Ib. to the square 
inch, and furnished with 28 tubes. The heating 
surface is 64.7 square feet, and the grate area 3.18 
square feet. There are, in. the standard machine, 
two methods of feeding the boiler. One is by mears 
of aram pump fitted with gun-metal plunger and valve 
boxes, and driven from the crank shaft of the engine. 
The other feed is provided by an injector. Both 
pump and injector have their own independent check 
valves. As an alternative to the feed pump a second 
injector, or an independent steam pump, can be sup- 





plied if required. There are two. water tanks, one 
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in the tender, with a capacity of 90 gallons, and the 
other usually arranged under the boiler, and holding 
45 gallons. The combined capacity is, therefore, 
135 gallons, and the two tanks are in connection with 
one another by means of pipes. For filling the tanks 


standard “ Little Giant,’ having an extreme width 
of 6ft. 6in. It does not, however, weigh any more. 
In all the tractors there is a powerful screw brake 


| which acts directly on renewable brake races fitted 


a gun-meial water lifter, with 24ft. of wire-bound | 


suction hose and a strainer, are provided. 
bunker capacity is 2 ewt. 

The brake horse-power of the engine, as taken at 
the fly-wheel, is 25, and the fly-wheel, which is 
2ft. Yin. in diameter by 5in. wide, runs at 230 revo- 
lutions per mititite. 


The coal | 


to both the driving wheels. An additional brake 
tooperate on the fly-wheel can be supplied if required. 
Steering is effected by adjustable chains acting on the 


| front axle and operated by means of a worm and 


When it is intended that the | 


machine shall be used for driving fixed machinery, | 


a high-speed goveraor of the Pickering typs, which 


acts directly on an equilibrium valve, is provided. | 
The driving wheels, of the standard pattern tractor, | 
are 5ft. in diameter and 10in. wide, but wheels 12in. | 
wide can be provided, and they can be furnished with | 
extension plates so as to give an effective width of | 


18in. 


Ordinarily, the tractors are arranged ,to give | 


two travelling speeds—namely, three and six miles | 


an hour—but additional gearing so as to give a third 
speed can be fitted if required. 
are then 2, 44 and 7 miles per hour. The 
gearing runs in a completely enclosed oil bath. 
various speeds are controlled by a single lever, which 
is conveniently within the reach of the driver on the 
foot-plate. The whole of the driving gear runs in 
fixed bearings, so that a constant depth of mesh of 
the gear teeth is maintained. ‘The drive is trans- 
mitted from the fixed spur gear to the differential 
gear plate on the hind axle by means of a floating 
ring, having two lugs on each side at right angles, 
the arrangement being exactly similar to that em- 
ployed in the Oldham coupling. There is, hence, 
no limit to the free play of the springs. In the stan- 
dard tractor both front and hind axles are mounted 
on a system of laminated springs, and the mounting 


main 


The three speeds | 


The | 


worm wheel from the foot-plate. Both worm and 
wheel are completely cased in so as to protect them 
from dirt, and are automatically lubricated. A 
winding drum, with a length of 40 yards of }in. steel 
wire rope, is arranged on the hind axle for hauling 
loads—or even the tractor itself—out of difficult 
places. 

Another modification of the standard design is 
shown in Fig. 34, which represents a tractor having a 
winding drum placed under the boiler, and provided 
with 200 yards of jin. steel wire rope and automatic 
coiling gear. Such tractors are intended for plough- 
ing on the double engine system, each tractor alter- 
nately hauling the plough towards itself. This 
system can be used under conditions which would 
not be favourable for direct ploughing, and the 
machines, besides doing the heavy work of plough- 
ing, can also be used for cultivating, harrowing, &c. 
The rope is also available for removing trees, roots, 
&c., from the land, and for the transport of trees 
from the land to the roads. The small size, and, 
comparatively, light weight of these tractors, render 
them particularly handy for that class of work. The 
engines will, we understand, haul a three or four- 
furrow plough, according to the condition of and con- 
sistency of the soil. 

We may finally draw attention to Fig. 35, which 
represents a@ machine which has been specially de- 
signed for use in the Colonies and in places where 
coal is difficult to obtain. In all essential features 











Fig. 34—TASKER’S TRACTOR WITH WINDING DRUM 


is arranged on the Hoare patented system, in which 
the hind springs are placed under the axle and across 
the boiler, an adjusting bolt passing between the 
springs; a complete system of compensating levers 
is also provided. With this arrangement the makers 
claim that the range of the springs is greater than 
that of any other spring mounting at present on the 
market. 

The standard type of “Little Giant ”’—-as 
Messrs. Tasker call this series of tractors—is 
shown in Fig. 32. It is fitted with the Hoare’s spring 
mounting, as just described, and this type of mount- 
ing has been in successful operation on numerous 
tractors for many years.. Good as it is, however, 
Messrs. Tasker were not entirely satisfied with it, 
and comparatively recently have evolved what they 
consider to be a considerable improvement. It also 
is Hoare’s patent, and in it the final drive is by means 
of a 2hin. pitch bush roller chain, driven from a 
sprocket pinion, machined from a solid steel forging, 
meshing with a sprocket wheel, machined from a 
crucible casting. Inthiscase the hindspringsare placed 
above the axle bearing on the underside of the double 
frame and outside the gears at the nearest possible point, 
namely, immediately inside the road wheels. This 
gives an extra wide spring base, which, it is said, 
entirely abolishes the rolling motion exhibited in 
some tractors in which the springing is fitted inside 
the horn plates. The boiler is supported on a channel 
frame, carried by means of steel brackets from the 
horn plates. It is pointed out that the whole arrange- 
ment, in conjunction with the flexible chain, has the 
following advantages :—(a) It enables the tractor 
to be driven at a higher rate of speed than would be 
possible without it ; (b) the comfort of the driver is 
enhanced ; (c) the working parts of the engine are 
not unduly stressed, notwithstanding the increased 
speed of travel; and (d) the wear and tear of theroads is 
reduced to a minimum. A tractor fitted with this 
method of springing, but with the chain drive, is 
illustrated in Fig. 33. It is rather wider than the 








Truck Acts, Corrupt Practices Acts, the establishment 
of Sickness and Insurance Benefit, Employers’ Liability, 
Labour Bureaux, and the fixing of wages under the 
Trade Boards Act and the Coal Mines (Minimum 
Wage) Act. Since the war the pace has become fast 
and furious, and State control has advanced hy leaps 
and bounds. The State limits the profits of em- 
ployers, it determines wages, it fixes the price. of 
provisions and staple commodities, it undertakes 
the purchase and distribution of certain raw materials, 
it has taken over the railways and coal mines, it con- 
trols shipping and shipbuilding. A far ery this 
from the economic individualism of Adam Smith and 
his school! In fact, the wheel of destiny has revolved 
and we are back again at the policy of the Eliza- 
bethan era, when the State assumed responsibility 
for directing the lives and controlling the activities 
of its members. For the past 400 years we have tried 
one expedient after another, State control of wages 
and prices, co-operative guilds, the home industries 
system, the big factory system, economic individu- 
alism—only to end up where we began. Are we to 
conclude, then, that there is nothing new under the 
sun and that our brains are beguiled ? 

Human conditions are so infinitely various, the 
permutations and commutations are so incalculable, 
that the same experiment can never be performed 
twice over, and the fact that these experiments failed 
in the past is no evidence that they would not succeed 
to-day. 

Faust, after mastering philosophy, jurisprudence 
and religion, failed to find the key to knowledge, and 
betook himself to magic. Possibly we, too, should 
pay less attention to the pursuit of pure reason— 
should think less in the head and more in the heart— 
for it may be that the solution of this industrial 
problem, which is by far the greatest that we are 
called upon to meet, lies beyond mere intellectual 





’ 


the machine is identical with the ‘ Little Giants’ 
already referred to, saving, as explained above, its 
fire-box is larger and its boiler longer. No further 
description is, therefore, necessary. 








SOME PROBLEMS OF MODERN INDUSTRY.* 
By W. L. HICHENS. 


AFTER many convulsions and much bitterness, the 
Elizabethan policy of State control was at last over- 
thrown, the old tight-fitting clothes were rent asunder 
and disearded, and the opposite fashion was adopted. 
The State abdicated at the instance of the political 
economists, and “ laissez faire ’’—or economic indi- 
vidualism—reigned in its stead. The theories of 
Adam Smith and the more cold-blooded Ricardo 
were proclaimed from the house-tops and lost nothing 
in the telling. In fact, the industrial world suffered 
from an orgy of unbridled liberty, and life became 
an unregulated scramble for the good things of this 
world. But the results were not what the. Political 
Economists had anticipated, and it was soon seen 
that the interests of the individual, if left unfettered, 
were not necessarily those of the community; in fact, 
there was @ most unséientific and embarrassing con- 
flict between the two. 

Public opinion, therefore, stepped in, and the 
principle gradually reasserted itself, that the State 
could not be a mere spectator at the gladiatorial con- 
tests of ecomonic individualism. The Factory Act 
of 1833 marks a beginning of the new era, and from 
that date until the outbreak of the present war. State 
control over industry again steadily increased, be- 
ginning with modest regulations affecting the condition 
of factories and the working hours of women and 
children, and advancing with ever-quickening step to 


*The Watt Anniversary Lecture for 1918. Delivered at Greenock, 
January 18th.—Abstract. 








Fig. 35—TASKER’S TRACTOR FOR STRAW BURNING 


and legal formule, beyond all economic laws and 
doctrines, and depends on our attitude towards social 
existence—in plain terms, on our moral code. 


SOCIAL SERVICE. 


No man can serve two masters; he cannot serve 
himself and the community ; for then the kingdom 
would be divided against itself. He can only serve 
himself by serving the community, and this is surely 
the only sound foundation on which industry can rest. 
If we are ever to solve the great industrial problem 
it ean only be done by recognising that industry is 
primarily a national service, and that the object of 
those engaged in it is first and foremost the good of 
the community as a whole. ‘ Yes,” it is often urged, 
“this is all very true and obvious, but it is so hope- 
lessly unpractical. The incentive of gain is so deeply 
implanted in the human breast that it cannot be des- 
troyed, and if the opportunity for individual profit 
is taken away by legislation the main incentive to 
thrift, economy, and efficiency will disappear with 
it.” There is undoubtedly much force in the 
criticism. 

It is, of course, true that the full ideal of social ser- 
vice is unattainable by fallible men ;° but so are all 
ideals, for like the horizon, “‘ their margin fades for- 
ever and forever when we move.” That, however, 
is no reason for discarding ideals in the practical 
affairs of life. No sensible man would suggest, more- 
over, that all opportunity for individual profit should 
be taken away by legislation. It is not suggested 
that all opportunities for individual gain ought to 
be eliminated—only that the good of the individual 
should come after, not before, the good of the com- 
munity where the two conflict. Unless industry is 


really recognised as primarily a national service in 
which each individual is fulfilling his function to the 
best of his ability for the sake of the community, in 
which private gain is subordinated to public good ; 
in which, in a word, we carry out our duty towards 
our neighbour, unless we build on this foundation, 
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there is no hope of creating the House Beautiful. If 
each man thinks of making his pile by all means that 
economic individualism ellows, if class bands itself 
against class, trade union against employers’ federa- 
tion, firm against firm to secure the greatest share 
of the world’s goods in unrestricted competition, 
social life must inevitably break down and anarchy 


reign supreme. 


LIMITED PROFITS AND LABOUR. 


May I now indicate very briefly some of the prac- 
tical steps that this principle seems to suggest in 
relation to certain of the problems that confront 
industry to-day ? (1) I think it follows that no 
business is entitled to make unlimited profits. The 
present theory is that the residuum, however large it 
may be, after defraying the costs of production, should 
go to capital. This, I submit, is unsound. Labour, 
the entrepreneur class, capital, and the consumer are all 
partners in the business of the community, and no one 
class is entitled to benefit unduly at the expense of 
another. The principle of the profits tax should 
therefore be retained after the war. The present 
tax, of course, was intended as a temporary measure, 
and a standard of profits based on pre-war earnings 
is quite unsuited to permanent conditions. It would 
be necessary to fix a standard rate of interest for the 
capital invested in each class of trede or industry, and 
# proportion—I suggest a substantial one—of any 
excess profits over that standard should accrue to the 
State. In any such scheme it would be necessary to 
provide that adequate allowances are made for depre- 
ciation and for reserves to secure the stability and 
development of business. The wholly inadequate 
provision for depreciation allowed under the income 
tax regulations to-day has, I believe, done serious 
injury to the industries of this country. It has 
encouraged over-capitalisation ; it has hampered 
she serapping of old and the substitution of modern 
machinery ; it has given us a retrograde in place of a 
progressive staadard. Profit sharing with the State, 
which is what, in effect, an excess profits tax is, is 
more equitable and more expedient than other forms 
of profit sharing. 

(2) It follows, secondly, that, just as capital is not 
entitled to an unlimited reward, but must be checked 
by State action, so also the reward of labour must, in 
the last resort, be determined by the State as repre- 
senting the community. Labour has no more right 
than capita! to make a corner in its own commodity 
and hold the community up to ransom, and it, too, 
must bow to the will of the State. In practice it is 
clear that the tendeney will develop for wages to be 
settled by joint Industrial Boards representing 
employers’ and workers’ organisations; but in the 
event of disagreement, or collusion to exploit the 
community, the State must have the right of inter- 
vention. It is not fitting that any party should be 
the final judge in its own cause, and any such claim 
if successful will inevitably lead to the disintegration 
of society. 

(3) The principle of National Service requires, 
thirdly, I submit, that the status of labour, as a whole, 
should be raised. The workers are clearly entitled 
to have an effective voice in regard to the general 
conditions under which their work is carried on. 
They are vitally interested in all questions, for 
example, affecting wages, hours of labour, appren- 
ticeship, demarcation of work, decasuelisation, and 
they have an equal right with the employers.to assist 
in the determinacion of these problems. ‘The general 
acceptance of the proposals for joint Industrial 
Councils contained in the Whitley report is good 
evidence that public opinion will support the demand 
of labour for an improved stetus. If its voice is to 
be at all effective, it follows that, as suggested in 
the Whitley report, district councils and works’ 
committees must be established to deal with local 
questions and to ensure that whatever is agreed to 
by the central councils is carried out locally. The 
more highly organised employers’ associations and 
trade unions have already advanced far along the 
lines of the Whitley report, but much has yet to be 
done in determining precisely the powers and functions 
of these joint central and district bodies. 

There are two points in particular which it seems 
to me deserve careful consideration. The first is 
the interpretation of decision in regard to wages. 
While general increases in time rates are to-day 
settled by the Government, individual firms still 
determine time rates in particular instances, and all 
piece rates, which in theory should bear some definite 
relation to time rates. It would seem, on all grounds, 
that the responsibility for fixing piece rates and 
special time rates—-in other words, for the detailed 
interpretation of wages agreements, should rest, not 
on individual firms, but on the joint district councils 
which are to be linked up with the joint industrial 
councils. This would mean thet these councils 
would require a competent staff of rate-fixers to deal 
with each case promptly, but a more than correspond- 
ing reduction could probably be made in the rate- 
fixing stafis of individual firms, and the gain that 
would result from placing the settlement of piece 
rates on 2 ba.is that would establish confidence is 
incalculable. 

I pass on to the second point in the relations be- 
tween orgenised labour and employers, to which, I 
think, special attention should be directed by those 
interested in these problems. It is sometimes 





claimed that labour should have an effective voice, 
not merely in regard to the general policy and con- 
ditions of industry, but in the management of each 
individual business. This claim is vaguely put for- 
ward and has never been clearly thought ouf; it 
makes its appearance usually under the guise of a 
demand for the democratisation of industry. Sub- 
ject to the observance of the general policy and con- 
ditions of industry, I think that each business should 
be organised on whatever lines seem best to those 
who are responsible for its direction. But, given 
an adequate system of unemployment benefit, I 
submit it is vital to the success of industry that those 
responsible for the management of a business 
should be entitled to select their own employees. 
The secret of success in business lies very largely in 
the wise selection of men, and if that responsibility is 
taken away from the management, a blow will be 
struck at the very roots of our industrial supremacy. 


HOURS OF LABOUR. 


(4) I now come to the fourth point, the question of 
the reduction of hours of labour, which I venture to 
think is one of the most important problems awaiting 
solution. Under modern conditions very large 
numbers of men and women are engaged on work of 
unalloyed drudgery, and the progress of specialisa- 
tion and automatic machinery, which is inevitable, 
will increase rather than reduce the monotony of 
labour. Leisure hours, therefore, become of in- 
creasing importance, for main is not a mere machine ; 
he is by nature many-sided, and his different facul- 
ties must be given an opportunity for development 
and expression in any really healthy community. 
The first step on the return of peace should, I believe, 
be the establishment of an eight hours day, as a first 
instalment towards still farther reductions, if experi- 
ence shows that this is possible, consistently with 
the material requirements of civilised existence. 
Moreover, i: should, I think, be arranged that each 
worker who has been with a firm a whole year end 
has kept good time should be given a holiday on full 
pay. The distinction between a strike and a holiday 
should be more marked than it is now, and the same 
absence of pay should not characterise both. 

(5) Seeing that we are so largely dependent on 
our foreign trade, in which prices are regulated by 
international competition, it is quite clear that we 
shall not be able to meet the bill unless we can effect 
drastic economies in production and largely increase 
our output. The loss that falls upon the com- 
munity owing to “slow timing,” and _ indifferent 
workmanship is an oft-told tale, and [ will not dwell 
on it. But disastrous though the policy is to the 
workers themselves as well as to the rest of the com- 
munity, we shall, [ believe, be indulging a vain hope 
if we think it will be abandoned go long as the theory 
holds the field that Capital is entitled to the residuum 
of profit after the costs of prodvetion have been de- 
frayed. Unless it is made unmistakably clear that 
industry is run for the benefit of the whole community 
and not for the enrichment of certain classes, restric- 
tion of output will continue, and the reforms that are 
so urgently needed will be sadly hampered. 

A third important factor in improved production 
is the substitution of up-to-date machinery for old 
and the extension of labour-saving devices. But 
most important of all for industry is the supply of 
cheap coal and cheap motive power. The greatest 
asset that this country possesses is its coal, and unless 
this ean be produced cheaply our economical 
supremacy will be jeopardised. 

COMPETITION. 


There is one further instance of wasted effort to 
which I should like to refer briefly, because I believe 
it is of far-reaching importance. I mean the waste 
involved in unrestricted competition. Certain forms 
of competition are healthy and cheaper production, 
but others are sadly wasteful. The rivalry in 
economical production—so long as wages, hours, and 
general conditions of work are safeguarded—seems 
to me healthy, and I believe that it is better for a 
country to have a large number of small manufac- 
turers than a few big trusts; this also accords more 
with the genius of our race, whose sturdy indepen- 
dence and self-reliance has built up an Empire 
containing a quarter of mankind. But big selling 
organisations are undoubtedly, I think, more economi- 
eal than small ones. What is wanted, therefore, I 
suggest, is big selling combinations, which should 
also promote research work, and a variety of manu- 
facturing units. The money that is wasted every 
year in advertising, in travellers, in touting for orders 
by means which are often degrading, in over-produc- 
tion, runs into enormous figures. But the remedy 
of syndicating the produce of each industry is, I admit, 
full of difficulty ; it tends to stagnation, to the ex- 
clusion of new-comers and to inflation of prices; for 
the evil of rings in the past has been that they have 
thought more of keeping prices up than of cutting 
costs down. 








In a paper on “ Friction Clutches,” read recently before 
the Coventry branch of the Institution of Automobile 
Engineers, Mr. Herbert L. Towns gave the following 
figures for coefficients of friction based on his own labo- 
ratory tests :—Bronze on bronze, .20; bronze on cast iron, 
.21; cast iron on cast iron, .15; leather on cast iron, .20; 
friction fabric on cast iron, .33 ; cork on cast iron, .30. 





OBITUARY. 
SIR JOHN WOLFE WOLFE-BARRY. 


THE engineering profession has sustained a very 
severe loss by the death of Sir John W. Wolfe-Barry, 
K.O.B., which occurred on Tuesday evening last. 

John Wolfe Barry—he assumed the additional 
name of Wolfe by Royal Licence in 1898—was born 
in London on December 7th, 1836. He had therefore 
completed his eighty-first year some six weeks ago. 
He was the fifth and youngest son of the late Sir 
Charles Barry, R.A., the famous architect who designed 
and built the Houses of Parliament. After receiving 
his school training at Trinity College, Glenalmond, 
and passing through King’s College, London, John 
Wolfe-Barry became a pupil of Mr.—afterwards Sir— 
John Hawkshaw, with whom he remained as assistant 
engineet after the termination of his pupilage. During 
that period he was put in charge of several important 
engineering undertakings. Between the years 1860 
and 1863 he was, for example, assistant resident 
engineer during the construction of Charing Cross 
Railway Bridge and Station, while from 1863 to 1886 
he was resident engineer for the City Terminus 
Extension of the Charing Cross Railway, which, of 
course, included the erection of Cannon-street railway 
bridge and station. Having gained considerable 
experience in this manner, young Barry decided to 
set up in business on his own account, and did so 
accordingly in the year 1867. The next event in 
chronological order which we are enabled to record is 
his election as member of the Institution of Civil 
Engineers, and it was a remarkable event by reason 
of the number of very eminent engineers who signed 
his proposal form. Exactly why Sir John did not 
seek election to the Institution until 1868, when he 
was in his thirty-second year, we do not know, but 
the wonderful list of names of those who supported 
his application bears testimony to the advanced 
position in his profession to which he had by then 
attained. As was fitting, his proposer was his late 
chief, Sir John Hawkshaw, and his seconders were 
Joseph Cubitt, J. R. M’Clean, John Fowler, Geo. 
Hemans, W. H. Barlow, James Brunlees, Harrison 
Hayter, G. P. Bidder, J. W. Bazalgette, J. H. Stanton, 
C. B. Lane, and T. Marr Johnson. Of them no less 
than four had passed through the presidential chair, 
and three others, as well as he himself, were destined 
to occupy that position. The form, which was signed 
by Sir Charles Hutton Gregory, the then president, 
must, we think, constitute a record in the archives of 
the Institution for this extraordinary collection of 
signatories. In the year of his election Mr. Barry 
read a paper on the “ City Terminus Extension of the 
Charing Cross Railway,” which obtained for him a 
Telford Medal and premium. A paper on “ Metro- 
politan Railways ” was also read by him, in conjunc- 
tion with Sir—then Mr.—Benjamin Baker, in 1895. 

To write the whole history of Sir John’s connection 

with the ‘“ Civils,’ would occupy many pages of THE 
ENGINEER. Throughout’ his long membership he 
identified himself closely with all its doings, in many 
cases initiating them himself. He very rarely missed 
a meeting until quite recently. He was made 
Member of Council in 1882, and served as president 
during the two years 1897 and 1898. Perhaps the 
two subjects with which his name was most closely 
associated in connection with the Institution were 
the education of engineers and the foundation of the 
Engineering Standards Committee. With regard to 
the former, we may say that he had been chairman of 
the Examinations Committee from the date of his 
presidency, and as to the latter, that he was its 
founder and chairman from its commencement. To 
him is very largely due the great benefits which have 
been derived from the investigations of the Committee. 
As recently as May of last year, when the question 
had arisen as to the translation of its numerous reports 
into foreign languages, he made it the subject of the 
James Forrest lecture, in which the whole history of 
the movement was set out. Had Sir John done 
nothing else during his lifetime than initiate and 
foster the work of the Engineering Standards Com- 
mittee, he would have gone far to deserve the gratitude, 
not only of engineers, but of his country ; but he did 
@ very great deal more than that, as we shall see 
later. 
Before, however, we proceed to pass briefly in 
review the very many engineering works with which 
Sir John was professionally associated, we may per- 
haps just mention the numerous societies of which he 
we wasa member. Taking the earliest in point of date 
we find that he was, in 1868, made an Associate of the 
Institution of Surveyors, of which body he became Asso- 
ciate of Council in 1885. In 1871 he was elected member 
of the Institution of Mechanical Engineers, of which, in 
1913, he was vice-president. In 1895 he was made Fellow 
of the Royal Society. During the years 1898 and 
1899 he was chairman of the Society of Arts, and in 
the years 1893-94 he was president of the Junior 
Institution of Engineers. 

The particular branches of engineering which Sir 
John had made his own were those connected with 
the construction of railways, bridges and harbours. 
We cannot attempt to refer at length to all the under- 
takings with which his name was identified, nor, 
indeed, even to make a full list of them. The 
Londoner will, perhaps, best remember him by the 
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‘Tower Bridge, which forms an excellent éxample of 
how that, because a structure is built by an engineer, 
it need not necessarily be an eyesore, as has so often 
been alleged, with, in many cases, alas, too much 
truth. But the Tower Bridge, which, by the way, | 
took some six years—from 1886 to 1894—to design 
and erect, and for which he was made Companion of 
the Bath, was by no means the only important 
engineering work in the metropolis for which Sir 
John was responsible. There were numbers of others, 
and ameng them were Earl!’s Court Station and exten- 
sions of the Metropolitan District Railway to Ealing 
and Fulham, 1877-1880; the Metropolitan and 
Metropolitan District Railways City lines and exten- 
sions—the completion of the Inner Cirele—1882- 
1885; St. Paul’s Railway Bridge and the station at 
Blackfriars, 1883-1887; the Mansion House and 
Whitechapel Stations, and the subway at South 
Kensington of the Metropolitan District Railway, 
1884-85, and King Edward VII. bridge at Kew, 1898— 


1903. With regard to the last named, it may well be | 
said that if, in his youth, Sir John was engaged in the | 


erection of two of the ugliest bridges ever built— 
Oharing Cross and Cannon-street—he certainly atoned 
for it later in life by desigaing and constructing a 
really handsome bridge higher up the river. 

Among the more important railway works, other | 
than those already alluded to, on 
which Sir John was employed at dif- 
ferent periods, may be mentioned 
the Lewes and East Grinstead line, 
1878-1883—a heavy piece of engi- 
neering ; the Ballachulish extension 
of the Callander and Oban Railway, 
1898 to 1904, which included a 
bridge of curious design over Loch 
Etive, which had to be constructed 
under particularly difficult cireum- 
stances owing to the rush of the tide 
in and out of the Loch ; the Short- 
lands and Nunhead Railway, 1890— 
1892 ; and the widenings and im- 
provements of the Metropolitan 
Railway between Finchley and 
Harrow, 1896-1900. 

Perhaps, however, it was as a 
dock engineer that Sir John was 
called upon to exert his greatest 
skill, and there are many fine 
achievements standing to his credit. 
The earliest example of his work in 
this direction to which we would 
draw attention comprised the Barry 
Dock and railways, including the 
extension of the dock, the Lady 
Windsor lock and graving docks, 
this work having been begun in 
1885. Then there was the new 
dock at Grangemouth, on the Forth, 
which was constructed for the 
Caledonian Railway between the 
years 1898 and 1908. Concurrently 
he was engaged on the enlargement 
of Middlesbrough Dock, and the 
construction of a new entrance, this 
work having also been begun in 
1898, and taking one year more 
than that at Grangemouth to com- 
plete. Next in order of date were 
the new entrance to Tyne Dock, 
1891-95 ; the Surrey Commercial 
Docks extensions, 1895-1906 ; im- 
provements at Limehouse Dock— 
Regent's Canal—1897—1899 ; Lime- 
kiln Wharf, 1899-1902 ; Hull Joint 
Dock ; and last, but by no means 
least, the extensions and new 
entrance to the Alexandra Dock at 
Newport, and the huge new dock 
and graving dock at Immingham, near Grimsby. 
Many of these works are familiar to our readers, 
having been described in our columns at the times 
they were carried out. In conjunction with his late 
partner—Mr.C. A. Brereton—Sir Benjamin Baker, and 
Mr. ©. A. Hurtzig, Sir John was also joint consulting 
engineer for the Royal Edward Docks at Avonmouth. 

Sir John, at one time or another, acted as consulting 
engineer to the Barry Raiiway, the Lanarkshire and 
Ayrshire Railways, the Caledonian Railway—parti- 
cularly regarding the underground railways in Glasgow 
—-the North-Eastern Railway, the South-Eastern and 
London, Chatham and Dover Railways ; the Metro- 
politan and Metropolitan District Railways; the 
Underground Electrie Railway Company of London ; 





the Bridge House Estates Committee of the Corpora- 
tion of London; the Commissioners of the River 
Tyne ; the Government of Hong-Kong ; the Bengal- 
Nagpur Railway ; the Government of Natal—parti- 
cularly in conjunction with Sir Charles Hartley, con- 
cerning Durban Harbour; Bombay Port Trust and 
the Shanghai and Nankin and various other railways 
in China. 

He was’ a frequently seen and much valued 
witness before Parliamentary Committees, and was 
chosen to sit on numerous -Commissions. For 
example, he was a member (a) of the Royal Com- 
mission appointed to inquire into Irish Public Works, 
the investigation taking place during the years 1886 
and 1887. ‘T'wo of his colleagues in that inquiry were 





Sir James Allport and Mr. James Abernethy ; (6) of 


the Western Highlands and Islands of Scotland Com- 
mission in 1889 ; (c) of the Royal Commission 0» the 
Traffic of London, 1903-5 ; (d) of the Lower Thames 
Navigation (Board of Trade) Commission, 1894, of 
which he was chairman, other members being Sir 
George Nares and Mr. George F. Lyster ; (e) of the 
Ribble Navigation (Board of Trade) Commission, 
1889, having for colleagues on that occasion Sir 
George Nares and Sir Charles Hartley; (f) of the 


| Commission of Inquiry into vibration on Tube Rail- 


ways, 1901-2, other members of the same body being 
Lord Rayleigh and Professor Ewing ; (g) of the Royal 
Commission on the Port of London, 1900-2; (h) of 
the Royal Commi sion on Accident to Railway 
Servants, 1899-1900. 

In connection with the London traffic pro- 
blem, in which he took the greatest interest, it will be 
remembered that Sir John made several novel sugges- 
tions for diverting, underground, traffic at congested 
crossing points, which had they been carried out, 
would have undoubtedly had a beneficial effect on the 
busy thoroughfares of the Metropolis, which they were 
particularly intended to improve. 

He had, in fact, devoted a great deal of study to 
the question of London traffic. Long before he was 


appointed to the Commission, he had turned his 
attention to the matter. 


In his addresses delivered 





SIR JOHN WOLFE WOLFE-BARRY 


from the Chair of the Royal Society of Arts in th» | 


years 1898 and 1899, he dealt with it at, length, and 
showed, among other things, that the congestion and 
overcrowding of the streets of a city such as London 
must necessarily result in a heavy pecuniary loss. 
His suggestion to form subways, to which we have 
referred, would, of course, have been expensive to 
carry out, but the expenditure would, he contended, 
be remunerative in the long run. He was always in 
favour of looking at such things as improvement 


works in cities from a liberal point of view, insisting | 
that they should, if done at all, be done thoroughly, | 


and tackled in such a manner that existing evils 
might be eradicated so completely that they should 
never recur. 


with expert and technical advice on street traffic and 
various methods of locomotion. 

During the years 1892 to 1906 Sir John, with 
Sir Charles Hartley, represented his 
Majesty’s Government on the International Con- 
sultative Commission on Works on the Suez 
Canal. He also furnished a report to the Com- 
mission on Inland Waterways. He was one of 
the three members—the other two being Lord Justice 
Fry and Sir Hugh Owen—of the Court of Arbitration 
constituted under the Metropolitan Water Act of 
1902 to determine the purchase price for their under- 


As showing the opinion in which he was | 
held by his colleagues on the Commission, we may say | 
that he was appointed with Sir Benjamin Baker and | 
Mr. William Barclay Parsons to serve on an Advisory | 
Board to assist the Commission in its investigations | 


Britannic | 


takings to be paid to the eight London water com- 
panies. He was also a member of the Committee 
appointed by the Treasury in 1897 to consider the 
desirability of establishing a National Physical 
Laboratory. Since the founding of that Institution 
he had been a member of its Executive Com- 
mittee. 

In spite of an abnormally busy life Sir John yet 
found time to do much work outside his profession. 
He was, for example, chairman of the House Com- 
mittee of, and deeply interested in, Westminster 
Hospital, and up to the time of his death was engaged 
in an endeavour to raise a fund for that deserving 
institution, an appeal from his pen having appeared 
in the Press only a few days ago. The writing of that 
appeal was, in fact, one of his last public acts. On 
the nomination of the Crown he was made a member 
of the Senate of the University of London in 1900, 
and held that position for a number of years. He was 
made a member of the governing body of the Imperial 
College of Science and Technology in 1907, and had 
been chairman of the Executive Committee of the 
City and Guilds Institute since 1902. He was 
a member of the Army and Navy Council, and of the 
Council of King’s College, London, and chairman 
of the Eastern and Eastern Extension and Western 
Telegraph Companies. 

As partners during the long years 
of his professional life Sir John had 
Mr. H. M. Brunel from 1878 till 
the death of the latter ; Mr. A. J. 
Barry from 1892 till 1900; and 
Mr. ©. A. Brereton from 1892 to 
1909. He also took into partner- 
ship Mr. E. Cruttwell and his son, 
Mr. K. A. Wolfe-Barry, in 1901 ; and 
Mr. Anthony G. Lyster in 1912. He 
received the honour of knighthood 
in the year of the Diamond Jubilee, 
being created K.C.B. He held the 
howorary degree of LL.D of Glas- 
gow University, was Colonel in the 
Engi- neer and Railway Volunteer 
Staff Corps, in which he gained the 
Volunteer Decoration, and was 
Deputy - Lieut. of the County of 
London. Among his published 
works may be cited ‘“ Railway 
Appliances,” 1874; ‘‘ The Railway 
and the Locomotive,” jointly with 
Mr. — afterwards Sir — Frederick 
Bramwell, being lectures delivered 
at the Sehool of Military’ Engineer- 
ing, Chatham, in 1877; and “ The 
‘Tower Bridge,” 1894. 





MINING REGIMENT OF UNITED 
STATES ENGINEERS. 


The organisation of the new 
‘National Army” of the United 
States for service in the European 
war, includes’ several engineer regi- 
ments for special classes of work, 
such as railways, forestry, roads, &c. 
Among them is @ special mining regi- 
ment consisting of six companies of 
250 men each. It is being made up 
entirely of picked men from _ the 
various mining sections of the coun- 
try, and each company will have suffi- 
cient men skilled in each trade to 
enable it to operate as a unit. The 
work will consist in the preparation 
of underground shelters for the fighting 
troops, and the driving of mines for 
explosives. This requires a high degree 


of skill in rapid tunnelling in all 
kinds of material. In addition to the 
regular engineer equipment each company _ will 
be provided with such special tools as tunnelling 


and boring machinery, drills, compressors, hoists and 
lighting sets. The*men being re- cruited are miners, 


hand machine drillers, muckers, trammers, timber- 
men, platelayers, pump men, hoist men, _black- 
smiths, tool sharpeners, electricians, machinists, 


carpenters, timekeepers, shift foremen, mine foremen, 
| top men, surveyors and inspectors or superintendents. 
They must be between eighteen and forty. All are en- 
listed as privates, but specially qualified men will be made 
| non-commissioned officers. An engineer officer of the 
regular army will be in command, and the other officers 
will be drawn largely from the mining engineers who have 
volunteered, and have taken the military training at the 
Officers’ Training Camps. Another engineer regiment for ° 
‘*gas and flame service,” includes chemists, chemical 
workers, repair men, powder men, and men experienced 
in gas manufacture. Still another regiment will be com- 
posed of quarry men and those familiar with quarries 
and stone working. 








| 
| 
| 


| As the facilities for slaughtering cattle are finer in 
| Chicago, it has been thought remarkable that about 2000 
| ear loads of live-stock are shipped every month from that 
| city to New York. War conditions suggested that con- 
| gestion in the east would be relieved were these 
| cattle killed in Chicago. Investigation showed, however, 
| that the cattle have to be shipped to New York for slaughter 
| there in order to meet the requirements of the orthodox 
| Jews, whose religion forbids their eating meat that has 
| been killed more than 24 hours, ' 
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THE CABBAGE TREE CREEK RESERVOIR FOR 
BRISBANE WATER SUPPLY. 


THE water supply for the City of Brisbane and its 
suburbs is chiefly derived from the Brisbane River. 


The pumping station is situated on the left bank of | and more without a drop of rain falling. 


occurred in 1915, when the-principal source of supply, 
viz., the Brisbane River, was dry for eight weeks. As 
the present consumption is probably not much greater 
than 7} million gallons a day, it is evident that the 
dam is capable of holding up a body of water suffi- 
cient to provide for the needs of the city for 450 days 
Few cities 








CABBAGE TREE CREEK 


the river at Mt. Crosby, about 20 miles from the city 
and above the reach of the tide. The pumping plant 
consists of three recently installed triple-expansion 
condensing engines, each of six million gallons capa- 
city in 24 hours, and the station is furnished with 
tubular boilers, economisers, electric power and light- 
ing. The population supplied with water at 3lst 
December, 1916, may be taken at 158,000, and the 


average daily consumption of water was 46 gallons | 


per capita. Other works in connection with the water 
supply are greater service reservoir storage and puri- 
fication works. We may say in passing that the Metro- 
politan Water Supply and Sewerage Board has now 
in hand a comprehensive scheme of sewerage works, 


DAM—DOWN-STREAM 





which comprise main sewers end connections, as well | 


as purification and outfall works. 


The Cabbage Tree reservoir dam, and other works | 
included therewith, are situated on Cabbage Tree | 


Creek, a tributary of the Brisbane River, at a point 
lying to the north-west of the City of Ipswich, dis- 
tant from it of about 114 miles, and 30 miles from 


Brisbane, as the crow flies, and 54 miles from the pump- | 


ing station, to which it is proposed to bring the water 
by a concrete conduit. 
The site of the dam is ideal for the purpose, situated 


as it is at the mouth of a gorge between two hills, | 


beyond which the area opens out into a most suitable 
site for a large and commodious reservoir. The geo- 
logy of the site is what may be termed quartzite. The 
exposed strata shows decomposed quartzite, in some 
places to a considerable depth, overlying the blue 
quartzite, which is tough, tenacious, and impermeable, 
and suitable for the foundation of sucha dam. The 
foundation of the dam is founded for the full width 
on the blue quartzite, which was reached at 15ft. below 
the creek bed and irregularly on each side of the 
creek. Although some 5860 cubic yards of extra 
excavations were removed to 
no unforeseen difficulties were met with in the work, 
neither were any streams of water cut. 

The dam is of Cyclopean concrete, the face work 
being in 1: 2:4 concrete, and the interior in 1: 24: 63 
concrete, 25 per cent. of rock plums being included. 
It is of gravity section, and 125ft. high from founda- 
tion to top. It is 95ft. thick at the base, the thickest 
part, and l0ft. wide at the top. The length of the 
dam is 580ft., and the length of the by-wash 160ft., 
the total length being thus 740ft. The quantity of 
water that can be impounded is 5,800,000,000 gallons ; 
the surface area of the lake formed being 700 acres. The 
catchment area comprises 28 square miles of very suit- 
able country for the purpose, it being hilly, well wooded, 
and free from soft parts, so that the water comes off 
in a@ pure condition. The rainfall is intermittent, 
and for long periods there is none at all, but the area 


is subject to periodical heavy downfalls, when large 
area of the | 


floods have been recorded. The whole 
reservoir was carefully cleared from timber and 
detritus. The principal figures are :—Excavation for 
dam, 33,222 cubic yards ; ditto extra, below assumed 
bottom, 5859 cubie yards ; ditto bywash, 64,500 cubic 
yards ; Cyclopean concrete, 58,400 cubic yards. ~ 
The available quantity of water when the reservoir 
is full, and after allowing 2 reasonable proportion for 
evaporation, may be taken as being 12,000,000 
gallons daily for 300 days, and, with economy, over a 
longer period. The longest period of drought known 


secure the foundation | 








FACE 


can be in such a happy condition as regards its water 
supply es is Brisbane. 

The dam was opened for public use by his Excellency 
the State Governor on December 12th, 1916, in the 
presence of the President and members of the Board, 
and a large and influential gathering of prominent 

















The water supply, as well as the sewerage works, are 
under the control of the Metropolitan Water Supply 
and Sewerage Board, of whom Mr. E. J. T. Manchester, 
M. Inst. C.E., is the President. To him we are in- 
debted for the photographs from which the engravings 
given herewith, and on page 74, have been repro- 
duced. 








PORTS OF THE EMPIRE. 
No. II.* 
OVERSEAS PORTS. 


THE main Empire trade routes which are discussed 
in the memoranda and tables issued by the Dominions 
Royal Commission are those to the East and Australia 
vid the Suez Canal and the Cape, that to Eastern 
Canada, and those from the United Kingdom to New 
Zealand and Australia, and to Western Canada vid 
the Panama Canal. 


INDIA. 


The dimensions of ships using the Suez Canal route 
to the East are governed by the conditions existing 
in that waterway. Vessels are at present limited 
to a draught of 30ft., but the scheme of improvement 
now in progress, which it is hoped may be completed 
in 1920, aims at providing a depth sufficient to receive 
vessels of 33ft. draught. Subject to the draught 
limitation indicated, vessels 722ft. long and 92ft. 
in beam can traverse theCanal. At Aden there are 
already two berths with a depth of 33ft. at low water 
springs, end the depth in channel ard at moorings 
could be increased to 40ft. at a cost of £800,000. The 
facilities provided at Bombay, where there is ample 
quayage with a minimum depth of 36}ft., is limited 
by the depth of the inner sill of the entrance to the 
harbour, which is only 34}ft. below high water of 
neap tides, and the depth of water cannot be increased 
at the entrance lock or at the principal berths except 
at an enormous cost, the bottom being rock. There 
is a graving dock at Bombay, 1000ft. long, 100ft. 
wide, and 33}ft. deep over the sill. Ships of 34ft. 
draught can at present be accommodated at Colombo, 
and a comparatively small expenditure would pro- 
vide additional depth over an area of more than 100 
acres. The graving dock at Colombo is 711ft. long, 
85ft. wide,and 30}ft. deep. : 








VIEW ALONG DAM FROM BY-WASH EXCAVATION 


citizens. 
the reservoir was carried out under contract by Mr. 


The whole of the works in connection with | 


Considerable improvement will have to be effected 
before 30ft. draught vessels can reach or leave Cal- 


Arthur Midson, the actual cost of the reservoir and | cutta, although jetties, which will have a depth along- 


works under the contract being about £172,000. 
works were supervised by the Board’s engineer for 
water supply—Mr. John Peart—and his assistants. 


The | side of 40ft at low water,are approaching completion. 





* No. I. appeared January 18th, 
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This, however, is only open quayage, the depth in 
the docks being less than 30ft. | New docks are about 
to be commenced, which will afford accommodation 
for much larger vessels than can be now received, 
and the scheme includes the provision of 40 new 
berths. The river channel must, however, remain 
the governing factor. Ths dry dock accommodation 
is somewhat inadequate, the largest existing dock 
being only capable of receiving vessels 520ft. in 
length, and of 23}ft. draught. 


AUSTRALASIA. 


At Fremantle the question of deepening to 40ft. 
has already received attention, and the dredging of 
the entrance channel and harbour to 36ft. is being 
put in hand. The approach channel to the port of 
Adelaide has a depth of 37ft. up to the outer harbour, 
but there is only one berth with a depth of 35ft. at 
‘low water of spring tides,and there is no dry dock. 
A scheme of deepening is to be put in hand in the 
immediate future, and it is believed that no diffi- 
culty would be found in providing a minimum depth 
of 40ft. in the entrance channel and outer harbour. 

The extension of port facilities at Melbourne is 
now under consideration, and depths of 40ft. at several 
berths are contemplated, but the deepening of the 
entrance at Port Phillip Heads, which really governs 
the draught of vessels using the port, presents great 
difficulties, and it is estimated that twelve years 
would be occupied in obtaining a depth of 43ft. at 
low water. The largest graving dock is only 470ft. 
long, 80ft. wide, and 26}ft. deep over the sill. The 
dock scheme at the entrance of the river Yarra, 
which has been approved, is estimated to cost 
£4,541,500. The work in hand at Sydney is in- 
tended to provide for any probable development in 
the growth in size of vessels coming to the port. 
There is already a minimum depth of 46}ft. at high 
water of neap tides to the heart of Sydney, and over 
12,000ft. of berths are being constructed with depths 
ranging from 30ft. to 50ft. at low water springs. 
Tt will be possible to berth vessels 1000ft. in length 
and 100ft. beam at most of the new berths. A 
scheme laid down by the Harbour Trust Commis- 
sioners includes the remodelling of Darling Harbour, 
and an extensive wharfage scheme in Johnston’s, 
Blackwattle, and Rozelley Bays at an estimated cost 
of £6,500,000. 

At Hobart the capacity for extension and deepening 
is said to be almost unlimited. The least depth of 
water in the channel] is 39}ft., the depth in the harbour 
already exceeds 40ft., and berthage of that depth 
over a length of 1000ft. could be easily provided. 
Great depth is not believed to be so necessary at 
Brisbane, as incoming vessels have discharged part 
cargoes at Sydney and Melbourne and outgoing 
vessels complete their loading at those ports. The 
deepening of the river to 35ft. is, however, contem- 
plated, and a scheme to cost £1,500,000 has been 
prepared for a large basin behind the Hamilton 
training wall, about four miles from Brisbane. The 
preliminary plans are only for a depth of 26ft. at 
low water springs. 

The harbour at Auckland nas a depth of 40ft. and 
over at low water, except in Rangitoto Channel, but 
this channel and the leading berths could easily be 
deepened to 40ft. A new wharf, 1200ft. long, is 
under construction, and a complete scheme is being 
prepared for further extensions. The new proposals 
include a dry dock, 1000ft. long, 120ft. wide, and 40ft. 
deep over the sill. Wharf extension is also in pro- 
gress at Port Chalmers (Dunedin). A depth of 40ft. 
at low water could be easily obtained in the channel, 
and berthage accommodation would then be pro- 
vided up to that depth. The extensions in hand, 
or authorised at Wellington, provide for extra berthage 
of 3140ft., of which 1700ft. will have a minimum 
depth of 36ft.. Further schemes are under considera- 
tion to provide accommodation for vessels of 40ft. 
draught, as the entrance channel is nowhere less than 
42ft. deep at neap tides. No works of great impor- 
tance are contemplated at Lyttelton, but it would be 
possible to obtain a depth of 36ft. in the charinel, 
which would admit 40ft. draught vessels at high 
water, and accommodation could be provided for 
these ships either at the existing Gladstone pier or 
new jetty. 

CANADA. 


The recent disaster at Halifax, which is a large 
natural harbour open all the year round, must 
seriously retard progress with the extensive scheme 
of port improvement begun in 1914. There is already 
berthing accommodation in depths ranging from 36ft. 
to 57ft., but the new scheme includes the construction 
of six basins, all with a minimum depth of 45ft. at 
low water springs, a breakwater 1250ft. long, five 
piers each of the same length, and a dry dock 1150ft. 
long, 120ft. wide, and 39ft. deep over sill. The total 
cost of the works and equipment is estimated at 
£6,000,000, exclusive of the proposed dry dock. 
The quayage at Quebec includes nearly 3000ft., with 
a depth of 40ft. at low water of spring tides, and the 
approach to the harbour is, of course, practically un- 
restricted as to width and depth. To the existing 
dry dock at Levis, which is 600ft. lorg, a new graving 
dock is being added, which will be 1150ft. long, 120ft. 
wide, and 34ft. deep over sill. There is good accom- 
modation at Montreal; the maximum depth at piers 
and wharves is 35ft. at ordinary low water. 





The St. Lawrence canal from Murray Bay to 
Montreal is being deepened to 35ft. There is 
a floating dry dock, 600ft. long, 100ft. wide, and 
32ft. deep over keel blocks. The new works at 
Courtenay Bay, St. John (New Brunswick), on the 
east side of the harbour, for which a contract has been 
placed, and which were to have been completed in 
March last, include a breakwater 4570ft. long, the 
dredging of a basin to a depth of 32ft., the con- 
struction of 4890ft. of quay walls, and the pro- 
vision of a first-class dry dock. The contract cost 
is over £1,500,000. 

At Vancouver the depth in the harbour entrance 
is nowhere less than 43ft. at high water, but the 
greatest depth alongside wharves is 35ft. at low 
water. No estimate of cost is available, but it is 
believed that the depth at quays could be easily in- 
creased to 40ft. Conditions at Prince Rupert, where 
the approach channel has a minimum depth of 74ft., 
favour a policy of unlimited expansion. The Pro- 
vincial Government Wharf has at present a depth 
of 30ft. at low water springs alongside, but as the 
depth increases almost at once to 60ft. or more, 40ft. 
at low water springs could be easily obtained by 
building outwards to the extent of from 10ft. to 20ft. 
The Grand Trunk Pacific Railway contemplates largely 
increased berthing accommodation which will be 
served by its system. A graving dock, 600ft. long 
100ft. wide, and 28ft. deep on sill, has been recently 
completed. At Victoria a breakwater, 2500ft. long, 
is now under construction at a cost of about £379,000, 
and two wharves with 35ft. depth of water at lowest 
tides ere being provided at a cost of about £470,000. 


SOUTH AFRICA. 


The docks at Capetown, which are entered direct 
from the open sea, provide wharfage with a depth of 
36ft. at low water, and the improvements in con- 
templation include a new basin with several berths 
having depths of 40ft., and additional berths with 
depths of 36ft. and 40ft. in the existing Victoria basin. 
The cost of the new works is estimated at £3,000,000. 
Although the largest graving dock is only 529ft. long 
and 24ft. deep, the Admiralty graving dock at Simons- 
town, which is 756ft. long, 95ft. wide, and 344ft. deep 
over sill, is available to merchant ships in cases of 
emergency. Important new works are also pro- 
posed at Durban at a cost of £2,750,000. A reclama- 
tion of 60 acres of land at Congella has been put in 
hand, and the full scheme contemplates the provision 
of berthage for twelve ships on the bay principle, all 
witha depth 40ft. at low water spring tides, and of a 
graving dock, 1030ft. long, 110ft. wide, and witha 
depth over sill of 38}ft. A scheme has been approved 
by the Government for large sheltering works at Port 
Elizabeth. The proposal involves the construction 
of a solid breakwater, 8200ft. in length, which will 
give sheltered anchorage up to a depth of 39ft. at 
low water springs. The estimated cost of the 
breakwater is £1,500,000. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Last Friday evening two papers dealing with 
tractors were presented before the Institution. The 
first is by Mr. Arthur Amos, of the School of Agri- 
culture, Cambridge University, and is entitled 
‘* Utility of Motor-Tractors for Tillage Purposes.” 
It is a short paper, and deals with the agricul- 
turists’ side of the matter. We hope to reprint it 
in full in a forthcoming issue. The second paper 
is entitled “Traction om Bad Roads or Land,” 
and is by Mr. L. A. Legros. It is a voluminous 
paper : not counting forty plates at the end, it covers 
97 pages of the Institution’s “Proceedings.” To 
deal with it in the time at his disposal, the author 
presented it in the form of a lecture. A report of 
this lecture will be found elsewhere in this issue. 
Neither paper was “‘ discussed” at the meeting, the 
discussion on both being postponed until the next 
meeting of the Institution, on February 15th. 











ANNUAL REPORT ON THE AMERICAN NAVY 
No. I. 


THE following abstracts have been taken from the 
Annual Report of the Secretary of the United States 
Navy for the fiscal year 1917. 


INTRODUCTION. 


The most difficult problems before the Navy De- 
partment since the beginning of the war have grown 
directly or irdirectly out of the great expansion of 
the Navy found necessary. From a force of 4500 
officers and 68,000 enlisted men in January, 1917, 
the Navy has expanded to 15,000 officers and 254,000 
enlisted men, including regulars, reserves, and national 
naval volunteers. Further expansions are inevitable. 
The Navy had 130 stations of all kinds on January 
Ist, 1917. It hasnow 363. The number of employees 
at regular navy yards in the United States has in- 
creased from about 35,000 to over 60,000. On shore 
and afloat, including civilians and sailors, the Naval 
Establishment embraces more than 300,000. 

At the beginning of the fiscal year 1917 the 





monthly expenditures for all naval purposes were 
about 8,000,000 dols.; they are now about 
60,000,000 dols. On January Ist, 1917, there were 300 
naval vessels of all kinds in commission; to-day 
there are many more than a thousand. These 
typical figures sufficiently iadicate the task ‘the Navy 
has had to accomplish to date in the way of expansion. 

Many of the problems encountered have been due 
to the novel developments of marine warfare, and 
particularly the breach by Germany of the accepted 
principles of international law as regards naval war 


and the indiscriminate sinking of merchant ships ; 


without warning. As a minor case may he cited the 
fact that life-saving appliances and methods suited 
to recognised conditions of naval warfare had to be 
materially modified in the case of vessels primarily 
engaged in opposing submarines. To cite a major 
instance, the Navy had a moderate provision of guns 
and ammunition for arming naval auxiliaries to be 
taken into service in time of war. When Germany 
undertook early this year the indiscriminate sinking 
of merchant vessels, it soon became evident that all 
merchant vessels should be armed and ready to fight 
submarines. This involved not only providing guns, 
but also providing skilled gun-crews. The Navy has 
taken care of this, the guns being placed first on the 
most important merchant vessels and on others as 
fast as available. 

The nature of the necessary naval operations to 
date has emphasised the necessity for vessels of 
greatest value against the submarine. In view of 
united naval opinion that, all things considered, the 
destroyer is the most desirable type for this purpose, 
particular efforts have been devoted to increasing 
the number of our destroyers. 

Nor is it alone to the purely military side of the 
Navy that we feel we may point with justifiable pride. 
This war, more than any other war, has been an affair 
of business as well as of fighting. Supplies, equip- 
ment, transportation, all have called for the highest 
degree of efficiency and intelligence in order that the 
fighting arm might be sustained. The Navy is ‘ortu- 
nate in having during the past four years so improved 
its business methods and its purchasing system as 
to be able to meet the tremendous and sudden de- 
mands of war time without having found it necessary 
to alter its existing machinery in anything save an 
increase in personnel sufficient to handle the vast 
volume of business which now constitutes a day’s 
work. 

The Navy has fully and gratefully availed itself of 
the organisations and facilities provided by the War 
Industries Board, the Council of National Defence, 
including the National Research Council, the Aircraft 
Production Board, and the able and helpful Nava 
Consulting Board, which was originally organised for 
naval purposes. The committee on noxious gases, 
for instance, of the National Research Council, com- 
posed of. officers of the Army and Navy and civilian 
specialists, has been of much assistance in providing 
both offensive and defensive material needed in con- 
nection with this development of warfare. The 
department has also utilised freely the service of 
civilian scientists in assisting its officers in the develop- 
ment of various measures to deal more efiectively 
with submarines. 

The Naval Consulting Board has been found very 
useful, not only in assisting in the solution of military 
problems, but in dealing with the imme-se flood of 
inventions and ideas submitted to the department 
from the country at large. It is true that a majority 
of these are not found to be of practical value, but it 
is.a fact that practically all of them are submitted 
with the patriotic motive of helping win the war, and 
the department has felt that they are all entitled to 
serious and appreciative consideration. 

There has been a particularly frank and free inter- 
change of naval and technical information between 
the countries with which we are allied and ourselves, 
which has been of great value in view of actual war 
experiences abroad. Not only as to broad polities 
but also with respect to details of construction and 
tactics we are in close touch. 


OPERATIONS OF THE YEAR. 


Problems larger and more difficult than in previous 
years have confronted the Navy during the present 
year. They may be thus summed up : 

1. Preparation for impending and actual war, 
ealling for the largest programme of construction, the 
best plans to supply the larger fleets, and the study 
of new agencies to be employed in a war without 
precedent. 

2. The co-ordinating of our efforts with those of 
the countries with which we are aligned in the war. 

3. The carrying on of offensive operations against 
the naval force of our opponents. 

4. Providing safe passage for ships charged with 
the duty of transporting a large atmy across the 
ocean and conducting military operations 3000 miles 
overseas. 

5. Maintaining available naval forces in a state of 
readiness for battle. 

6. Providing additional fighting units necessary 
to bring the war to a successful conclusion. 

7. Training personnel to man the new units of the 
Nevy and to assist in manning the merchant marine. 

The Atlantic Fleet has been reorganised to meet 
wer conditions, so that it has readily assimilated a 
large number of new units. Experimenta] tactical 
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groups have been organised to keep pace with material 
development in anti-submarine warfare. 

The Coast Patrol__—Among the numerous lines in 
which the Navy has expanded since the war began, 
none is more marked than that of the coast patrol 
and the operation of the naval districts. Starting 
from a skeleton organisation, there is now in operation 
along our coest a large number of vessels engeged 
in the upkeep of anti-submerine nets, sweeping for 
mines off the entrances to our harbours, and in scruti- 
nising the goings and comings of all vessels which 
approach our shores. Though generally of small 
size and fighting power, these vessels are constantly 
on outpost duty and serve to give notice of the 
approach of enemy vessels. Ships of the Coast 
Guard, Coast and Geodetic Survey, Lighthouse Service 
and Fish Commission, have assisted in this service, 
and, in addition to the ships purchased and com- 
mandeered, a number were loaned to the Navy to be 
employed during the war. 

Naval Districts Serve as Bases.—In order to operate 
and direct the movements of the vessels in this service 
the coast is divided into a number of naval districts, 
each under a commandant, and each district further 
subdivided into sections, which serve as bases for the 
patrol vessels assigned to that section. The duty 
performed by these vessels and their personnel is 
onerous to a degree. In many instances they keep 
the sea for days at a time in small craft originally 
designed for short pleasure trips in good weather. 
It has been an excellent school, however, for training 
a large class of men upon whom the Navy can draw to 
meet the ever-increasing demands made upon it. 

German Ships Employed.—Certain interned German 
ships have been taken over for naval service and 
German refugee ships, greatly damaged at the out- 
break of war, have been repaired and are in use. It 
was supposed some of these had been damaged beyond 
the possibility of repair, but American skill and in- 
genuity have accomplished what those who sought 
to destroy them deemed could not be done. These 
ships add materially to the needed tonnage for the 
transport service, which is under the operation of the 
Navy. 

Close Co-operation with the Navies of other Nations.— 
When it was determined’ by this Government to place 
naval armed guards on American merchaat ships, 
the difficulties and possibilities of which policy were 
foreseen, the necessity of having abroad an American 
naval officer whose ability is recognised in Europe 
and America, was met by sending Rear-Admiral 
William 8S. Sims, President of the Naval War College, 
to Great Britain. Upon the entrance of the country 
into war, Admiral Sims came at once into close touch 
with the British and French Admiralties, and when, 
later, destroyers were dispatched to make war upon 
submarines, Rear-Admiral Sims was put in command 
of the United States naval forces operating in Euro- 
pean waters, and was promoted to vice-admiral. 
This gave him high rank, equal to that of most of the 
leading naval officers of foreign countries with whom 
he was in intimate conference. 

Conference of Naval Experts in London.—Later, 
upon the suggestion of this Government, a conference 
of naval experts of all the countries engaged in war 
against Germany was held in London, and Admiral 
Mayo, commander of the Atlantic Fleet, was delegated 
to visit England and France, and, with Vice-Admiral 
Sims, to represent the United States at the conference. 
Admiral Mayo was accompanied by members of his 
staff. During his stay in England, all the information 
gathered by the British Admiralty during the war 
was open to Admiral Mayo and staff. The same is 
true of the admiralties of the other countries he was 
able to visit. ‘The conference was a full and frank 
one, resulting in such interchange of views as has 
drawn into close co-operation the naval authorities 
of the nations fighting against Germany. As a result 
of this conference plans were discussed which it is 
believed will result in more effective co-ordination of 
the naval forces of the countries represented. 

Admiral Benson on War Mission.—Early in Novem- 
ber, as a member of the commission named by the 
President to attend the important’ war conference in 
Paris, Admiral William S. Benson, Chief of Naval 
Operations and the ranking officer of the Navy, sailed 
for Europe and, with the other members of that com- 
mission, is now abroad. Other naval officers of the 
line and staff have been sent abroad to make studies 
of conditions, and their reports have been of 
interest and value. Experts in ordnance, construc- 
tion, engineering, medicine and supplies are now in 
frequent conference with the specialists of other 
navies, and ‘he spirit of co-operation between our 
officers and tue officers in the admiralties across the 
seas has been all that could be desired. Our officers 
have been given every opportunity to know what 
other nations have done and their plans for future 
operations, and the interchang? of views on strategy 
and all phases of naval warfare have proved most 
helpfvl to all who participated. 


PERSONNEL—INCREASE AND NEEDS. 


The Navy and Marine Corps, which a year ago had a 
total enlisted strength of about 67,000, now constitute 
a force of more than a quarter of a million men. The 
Act of Congress of August 29th, 1916, authorised an 
increase in the enlisted strength of the Regular Navy 
to 68,700 and authorised the President, ““ whenever 
in his judgment a sufficient national emergency 
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exists,” to order an increase to 87,000. Under this 
authority, the President, on March 24th, issued an 
Executive order directing the increase to 87,000. 
With the apprentice seamen and other additional 
classes the total number that could be enlisted was 
about 100,000. 

By the middle of May the enlisted strength had 
reached 100,000. On May 22nd, Congress authorised 
an inerease in the enlisted strength of the Navy to 
150,000 and the Marine Corps to 30,000. The enlisted 
strength of the Regular Navy is now over 150,000. 
We are entitled to enlist some 10,000 apprentice sea- 
men, and others additional, which makes the total 
authorised about 165,000, which number will soon 
be reached. 

The Bureau of Navigation, after careful study, 
recommends that the permanent enlisted strength 
of the Navy be increased to 129,000 men, plus 10,000 
apprentice seamen, 7000 men under training in trade 
schools, and 4000 men for aviation ; and that for the 
period of the war the enlisted strength authorised 
should be 180,000 men, plus 24,000 apprentice sea- 
men, 14,000 men under training in trade schools, and 
10,000 men for aviation. 

Additional Officers and Source of Supply.—The first 
and best source of supply of naval officers is the Naval 
Academy; second, the experienced enlisted men and 
warrant officers who have served long in the naval 
service and secured advancement by demonstrated 
fitness; third, the trained men in the militia; fourth, 
experienced seafaring men ; fifth, young men in the 
Naval Reserve from civil life who have military, 
engineering, or scientific education. 

From these sources a large number of additions! 
officers have been secured, not a few of whom have 
proved valued additions in the time when more ships 
have been commissioned than the Navy could supply 
with officers in the regular establishment. ‘The return 
to the service of retired officers has been helpful, and 
they are now filling many important positions held 
by active officers in times of peace. Special train- 
ing has been given to capable men seeking commissions, 
and the department’s instructions require demon- 
strated capacity before enrolment or promotion in 
the commissioned rank. Every ship has _ been 
eonverted into a training station,and the fittest men 
are beingadvanced as their qualifications are estab- 
lished. Intensive courses for Naval Reserve officers, 
selected by competitive examinations, have been 
provided at the Naval Academy at Annapolis, and 
instruction to qualify as officers is being provided 
at other points for men who show they have the talent. 
It is hoped the opportunity for such instruction can 
be extended to others in the regular and reserve 
forces of exceptionally capable young men who have 
enlisted in the Navy this year. 








LETTERS TO THE. EDITOR. 


(We do not hold ourselves ¢ ible for the opini 
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of our 








CIRCUMFERENCE OF AN ELLIPSE. 


Srr,—Please find, enclosed, sketch of an ellipse, and a new rule 
for finding the periphery or circumference of the same, which may 
be of service to draughtsmen and to men in the engineering 
and boilermaking trades. 

If we take the general rule in books on mensuration, that is to 
multiply half the sum of the two axes by 3.14159, and apply it 
to the enclosed example, there will be a difference of 15.78928in. 
by the two methods, which shows how unreliable the usual 
method is. 

I forward this rule—which I ¢laim to be original—for its 
simplicity, and in the hope that it may be of service to many 
others. 

ALBERT H. Britton. 

Stockton-on-Tees, January 22nd. 


To find the Circumference of an Ellipse. 
Rule.—To four times the difference of the hypotenuse F, and 
hypotenuse G, add the circumference of the minor axis. 
Example.—The major axis A B = 9ft. 4in., and the minor axis 
DE = 2ft. 8in. 


in. 








AC? = 3136 
CE*= 266. 
V¥3392 = 58.24088 = hyp. F 
in. 
CE? = 256 
CE = 256 
V512 = 22.62741 = hyp.G 
35.61347 
4 
142. 45388 


Circumference of minor axis = 100.53088 


242.98476 in. = cir. of ellipse. 
= 20ft. 28fin. 

















“Tne Enoinger” Swain Sc 


[In no reference book with which we are acquainted is the rule 
for finding the circumference of an ellipse given, as stated by our 
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as: ence = (PS )- The rules 


given vary, but the commonest and best is undoubtedly :— 


corresp 


: +d " ay / 
Circumference = m xX 3 . _ ) x K, where K is a quantity 


dependent upon the value of D- é 
D+d 


In our correspondent’s 
ease the value of the latter expression is 0.55, and K has the 
value 1.0768. Applying this, the circumference of the ellipse 
dealt with in the example is found to be 243. 567in., or just over 
jin. greater than our correspondent’s answer. ‘The method is 
interesting, and may be useful in the absence of a table of K’s, 
—Ep. Tue E. 


STANDARDISED SHIPS. 


Sir,—Attempts are now being made to simplify the building 
of steel ships by the substitution of flats and circular-sectioned 
transition pieces for the graceful curved surfaces of orthodox 
design. Although a step in the direction of speedy output of the 
work by unskilled shipwrights, this does not seem to go far 
enough. Why not build ships with their walls and decks made 
up entirely with flat surfaces ? It is objected that corners pro- 
duce eddies which diminish speed. But so do bilge keels—in 
fair weather. In rough weather corners at bilges, &c., damp 
rolling, as the bilge keels do, and at the same time they reduce 
the extra resistance to which the undamped rolling would have 
given rise. Tank experiments in this connection are apt to 
mislead. In general it may be taken that damping appliances 
have their advantages and their disadvantages. Taking them 
all round they make for comfort, and, on the average of voyages, 
also for speed, and the damping of rolling is certainly good for 
hull and cargo. For the purpose in view, it seems worth re- 
consideration whether the standard ships should not be built 
with all their surfaces flat. Even their upper decks may be made 
—on the Ballard principle—straight fore and aft, and with 
horizontal middle piece and flat side slopes, like some familiar 
examples of armoured decks. One mistake in recent proposals 
is the abolition of rise-of-floor. With a riseless bottom, trouble 
will set in when the ship careens. Loose water will run to the 
wing on the one side and stay there, and the draught of the 
vessel will at the same time be increased. The bad effects of this 
will be especially apparent when the ship has to navigate a 
shallow channel, and she may damage her bilge and stick on one 
side so as to be turned out of her course, and become a danger 
to other vessels. 

Standardisation may also be applied to the lengths of vessels 
for given speeds. An analysis of the speed trials of a number of 
our older vessels has led the writer to the conclusion that, 
assuming a straight middle body and wedge ends, an entrance 
of a wave-length (= knots* x .5625ft.) in length has the mini- 
mum of resistance. Further, when the distance from mid- 
entrance to propeller is a fractionless multiple of the wave-length 
the propulsive efficiency is high. A run of a wave-length in 
length in like manner makes for minimum resistance and high 
propulsive efficiency. In both these respects, the run. length is 
of more importance than the entrance length. For entrance 
lengths of more or of legs than a wave-length in length, instead 
of mid-entrance, a point at a distance from the stem equal to 
penta on length should be taken, and the 
distance from this point to the propeller made a fractionless 
multiple of the wave-length. Non-fulfilment of these conditions 
has caused many a disappointment in speed trials. Cases are 
also on record in which the lengthening of a ship that had thus 
caused disappointment Ited in unaccountable betterment 
of the speed-power condjtions. 





Arraur R. LippEtt. 
January 21st. 


PATENT LAW REFORM. 


Srr,—In reply to your correspondent, H. T. P. Gee, might I 
be allowed to point out that what he has stated is only apt to 
obseure the issue. I agree that every wise inventor who can 
afford it should take out his or her patent through a reputable 
patent agent. Speaking personally, and for the past forty-seven 
years, I have always done so. Many patentees, however, cannot 
afford this extra expense. 

It is quite a different matter, however, to make it compulsory 
for an inventor to employ a registered patent agent, or to make 
it pengl to employ any friend to act as his patent agent who is 
not registered as one ; this is merely another way of making 
another close corporation, when in all conscience we surely have 
more than enough of privileged institutions at the present time ! 
As has been well said, “‘ in any democracy there ought to be no 
privileged class ; and we have not yet in this country got a perfect 
democracy by any means, although all democrats have been for 
years fighting for the principle of removing privilege.” At the 
present moment we and our Allies are fighting in the world’s war 
for the victory of democracy over autocracy, or anything 
approaching thereto, and it ill becomes the Government to 
bring in any new Bill towards the instituting of any new privilege. 

Apropos, in an able speech made by Mr. H. H. Asquith the 
other day on the ‘‘ Problems after the War,” the Right Hon. 
gentleman pointed out the way “‘ to welcome and to help cach 
fresh advance upon the road to progress,” and particularly he 
indicated how this could be done by “‘ education, by sci by 
organisati by 4 ti , by flexibility, and by strenuous 
toil,” and it is on something like these lines that I have been 
advocating the scrapping all our previous methods of really 
discouraging instead of encouraging invention, and instead 
re-framing the proposed New Patent Bill more on the lines of the 
patent system of the United States, the greatest democratic 
Commonwealth in the world, and which system has proved itself 
beyond doubt to be the most progressive and the best of all 
systems from every point of view. 








James KEITH. 
January 20th. 








Ar a meeting of Scottish employers and others in 
Glasgow on Tuesday last, it was decided to form a Scottish 
Engineering, Shipbuilding, and Metallurgical Research 
Association. A draft memorandum of the constitution 
was submitted and approved. 
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RAILWAY MATTERS. 





Tue Great Eastern Railway Company has announced 
that on and from February Ist, it will discontinue to 
carry sea water. What is surprising about this notice 
is, not that the traffic has been stopped, but that, in these 
times, it should have been continued so long. 


THE Inter-state Commerce Commission intends to seek 
for powers to amend section 20 of the Act to regulate com- 
merce, which gives it right of access to the accounts, 
records and memoranda kept by carriers, so that it may 
have access also to the carriers’ correspondence files. 


THE Pennsylvania Railroad Company has announced 
that there is no foundation for the report that it proposed 
to discontinue any of the two-hour expresses between 
Philadelphia and New York. The demand for transpor- 
tation between the cities named exceeds the capacity of 
the present trains, and much of the traffic is for business 
of the highest importance, mostly connected with the 
conduct of the war. 


Durine the year 1916 the Great Northern Railway, 
U.S.A., built 14,560ft. of snow shad, and 281ft. of con- 
crete arch, and drove 2519ft. of tunnel in the Cascade 
Mountains to extend the protection against snow slides. 
The total length of snow shed in this vieinity is now 8.4 
miles. The longest continuous section is 9790ft. The 
early snow sheds were of timber, but in 1910-11 reinforced 
concrete was used. Timber has, however, been reverted 
to owing to the high cost of reinforced concrete as com- 
pared with timber, at a point situate in the heart of the 
Douglas fir district. 


In an official bulletin, issued at Washington on 
December 3rd, it was said that there had been received 
from the French Government the following communica- 
tion :—‘‘ We must remark upon the conduct of certain 
American soldiers, pioneers and workmen on the military 
railroad in the sector of the German attack, west of Cam- 
brai, on November 30th. They exchanged their picks 
and shovels for rifles and cartridges, and fought with the 
English. Many died thus bravely, arms in hand, before 
the invader. All helped to repulse the enemy. There 
is not a single person who saw them at work who does not 
render warm praise to the coolness, discipline and courage 
of these improvised combatants.” 


THREE railway accidents on Indian railways have 
recently been investigated. In the first, where 20 people 
were killed and 58 injured, a train broke down, and the 
guard sent for relief, saying the train should not be moved. 
Subsequently, the failure was remedied and the train 
started, and came into collision, head on, with the relief 
train. In the second, where one man was killed and 12 
injured, the signals had been disconnected from the points, 
and the former were lowered for a passenger train to travel 
along the main line when the points were set for the loop 
on which a goods train was standing. In the third case, 
when a fatal collision occurred between a troop special 
and a goods train, the driver of the former over-ran the 
signals. 


Dvurine the year ended June 30th, 1917, 54 collisions 
and 26 derailments were investigated by the Safety 
Division of the Inter-state Commerce Commission. Of 
the collisions, 21 occurred on block-signalled lines and 11 
on lines protected by automatic signals. Of the latter, 
eight were due to enginemen failing to obey signals, and 
the report of the Division says that the large proportion 
emphasises the necessity for the development and use of 
some form of automatic train control devices to supple- 
ment existing signalling. These collisions, which occurred 
on lines not signalled, almost without exception disclosed 
lax observance and enforcement of rules. Nearly all the 
accidents investigated could have been averted by proper 
observance of the rules which were in effect. 


Unver the Locomotive Boiler Inspection Law, of 47,542 
locomotives i ‘ted during the year ended June 30th, 
1917, by the Safety Division of the Inter-State Commerce 
Commission, 54.5 per cent. were found defective, and 
3294 had to be ordered out of service. During the pre- 
vious twelve months the number inspected was 52,650, 
of which 47 per cent. were found defective, and 1043 were 
ordered out of service. During the former year there 
were 616 accidents, causing the death of 62 men and 
injury to 721, due to failures of locomotives or tenders 
or appurtenance thereof, as compared with 537 accidents, 
38 men killed and 599 injured in 1915-16. Of the 616 
accidents in 1916-17, 389, in which 52 were killed and 469 
injured, were due to locomotive boiler failures. 


At a special meeting of the proprietors of the Glasgow 
and South-Western Railway, held on January 8th, to 
sanction the application for a Provisional Order, Sir James 
Bell, the chairman, said that as to the question about 
what would happen in the future, it was quite beyond 
their power even to indicate. They knew nothing, and 
if they had any communication with the Government, 
the shareholders might be quite sure it would be private 
and confidential, and that it would be impossible for them 
at this point to disclose it. But while saying so, he could 
frankly state that there was no negotiation pending 
between the Government and themselves, either for the 
acquisition of the railways or as to what would happen 
after the war. . The directors would keep the shareholders 
fully advised; they were entitled to know what the 
directors knew. 


Tre Belgian Government has turned over to the 
American expeditionary force the 600 locomotives that 
remain of Belgian rail motive power. General Pershing 
has been authorised to make such disposition of them as 
he deems advisable. To a Belgian representative General 
Pershing expressed the appreciation which, he said, he 
knew would be felt by the people of the United States, espe- 
cially as the Belgian Government’s act would result in a 
large saving of cargo space on American ships. Early in the 
war Belgium had in France about 1700 locomotives. Since 
then the Government has turned over for the use of the 
Allies about 1100 of these. The remaining 600 the Belgium 
Government had retained up to this time as a nucleus for 
the rehabilitation of the commerce of the prostrated nation 
after the war. When it was found that the American 


expeditionary force could use a considerable supply of 
motive power on the lines from the base ports to the army 
zone the Belgian Government turned them over as stated. 








NOTES AND MEMORANDA. 





AN annual saving of 5000 tons of coal is to be effected 
in New York by restricting the use of electric display 
devices in the hours between 7.45 p.m. and 11 p.m. 


THE United States now export petrol at the rate of 
8,000,000 or 9,000,000 barrels a year, as compared with 
7,120,000 barrels in 1916, and 5,000,000 barrels in 1915. 


In his opinion the practice of christening units after 
the names of men of science should be adopted only very 
sparingly, says Mr. A. Russell in Nature. The watt and 
the joule are well named, but we deprecate the growing 
use of the kelvin for the unit in which electrical energy 
is bought and sold. Those evil-sounding words, also, 
the abohm, the abampere, and the abfarad, used by 
Americans, are almost libellous to the great men whose 
memory they are supposed to keep green. 


THE United States is now exporting a surplus produc- 
tion of aniline colours at the rate of £920,000 a year, 
or practically twice the value of the entire domestic 
production, amounting to £494,000, in the fiscal year 
ending June 30th, 1914, the last normal year before 
the war. These figures do not include an equally well- 
developed American trade in logwood extract, osage 
orange and other vegetable colours. Aniline dyes 
are now being distributed among twenty-one foreign 
countries, England being by far the best customer, followed 
by British India, Canada, Spain, France, Japan, Mexico, 
Italy, and other countries with less extensive purchases. 

A coMPARISON of the imports and exports of glass 
products from the United States since the beginning cf 
the war shows how completely the balance of the trade 
has changed. The imports in the fiscal year ending June 
30th, 1914, amounted to £1,638,000; in 1915, £918,000 ; 
in 1916, £449,800; and in 1917, £446,000. The exports 
on the contrary increased. In the fiscal year 1914 the 
value was £745,800; in 1915, £1,111,600; in 1916, 
£2,464,000, and in 1917, £2,711,000. ‘The excess of imports 
over exports in 1914 was £892,200, while in 1917 the 
excess of exports over imports was £2,266,400, showing 
a change of trade in favour of the United States of 
over £3,000,000. . 


Iron piping is being used in an American central station 
for bus-bars. While the iron pipe cannot be bent so 
easily into the desired shape as can copper tube of similar 
diameter, it will answer in this respect if care be taken. 
The chief difficulty met with is that the iron pipe tends 
to break at the seams, says the Electrical World. To 
make a more finished job and permit the surface to be 
more easily cleaned, the iron tubes are painted with a 
bronze paint. At present iron piping has only been 
used in sub-stations of comparatively small size, the largest 
station so treated being one with three 2000-kilowatt trans- 
formers connected in delta. In that station iron pipe has 
been used on the 33,000-volt side of the transformers with 
complete success. 


Owr1ne to the failure of several reinforced concrete 
floors in the United States within ten or a dozen years 
of their construction, Prof. H. J. M. Creighton, of Swarth- 
more College, examined a large number of reinforced 
concrete structures in which cracks were developing, 
and gives the results of his investigations in the Journal 
of the Franklin Institute for November. He finds that 
in every case the cracks run along the reinforcing rods, 
and are due to the deteriorating action of salt and brine 
on the concrete. Solutions of the chlorides react . with 
the lime and the silicates in the concrete, and ponetrating 
to the iron of the reinforcement convert it into oxide 
and hydrate, which occupy more space than the metal 
and force the concrete apart. It is therefore necessary 
to waterproof reinforced concrete structures which will 
be in contact with brine, to cease to use in the concrete 
beach gravel which has not been thoroughly washed 
with fresh water, and never to add salt to the concrete 
to prevent it freezing during building operations in cold 
weather. 5 

Sawpvust and wood are, according to the Journal des 
Usines a Gaz, to be used in Switzerland and France as 
substitutes for coal for gas-making. In Geneva, 10 
per cent. of sawdust is added to the coal in vertical 
bulb retorts; as an alternative, logs of wood, 3ft. in 
length, are placed in the retorts, which then contain 
only charges of 260 lb. instead of 1240 Ib. of coal. Wood 
and coal are worked alternately on two benches, and, 
the gases not being kept separate, the resulting tars 
are not acid. At La Chaux de Fonds, in the Jura, 375 Ib. 
of sawdust are mixed with 66 Ib of coal in horizontal 
retorts which took 990 lb. of coal. In Neuchatel the 
coal is mixed with 28 per cent. of coal. In Arcachon, 
in the Gironde district, heath roots are carbonised in 
2} hours; the charcoal is said to be superior to pine 
char¢oal, and the gas satisfactory. A cargo of condemned 
flour was carbonised at Royan, giving a very good coke 
free of ash. The acid products of wood distillation have 
given some trouble and corrosion, which the alternate 
working of charges of coal and of wood diminishes. 


Ir is stated that a means has been discovered for keep- 
ing airmen warm at great altitudes by providing them 
with electrically-heated clothing. Should this become 
an easily applied system we may do away with heating 
in our buildings, as our collars, ‘handkerchiefs, under- 
clothing, and other garments may supply us with all 
we need, says a note in the Builder. We may in the 
future be as comfortable with the temperature below 
zero as we are now in a well-heated building, and the 
bath of the future may be warmed to any desired heat 
if we place it in the neighbourhood of a well-filled ward- 
robe. If we want to eat an ice it may be necessary 
partially to undress, since the proximity of a well-dressed 
man or woman may reduce the ice to liquid before we 
can eat it. Assuming the control of temperature to 
be within our grasp it is possible we shall have automatic 
contrivances by which our clothing will give out a greater 
or less degree of heat. A suit will be guaranteed to 
preserve a temperature of 60 deg. for the wearer, the 
outer air being anywhere between 16 deg. and 40 deg. 
A suit to give a greater temperature would presumably 
cost more, irrespective of material. When the discovery 
has-been fully developed the heating engineer will find 
his occupation gone. 











MISCELLANEA. 


Toe American Government*s requirements of toluol 
for the coming year are estimated at 22,600,000 gallons 
for conversion into tri-nitro-toluol and high explosives. 
The present annual output of the by-product coke ovens 
of the United States is put at the rate of 11,000,000 
gallons or only 50 per cent. of the quantity actually needed. 
Strenuous efforts are being made by ‘the Government 
officials and others to make up this deficiency. It is 
expected that this will be accomplished by a method of 
scrubbing city illuminating gas. 

THE seventeenth report of the Sydney Harbour Trust 
Commissioners for the year ended June 30th last states 
that the revenue collected during the year was £511,980, 
and the working expenditure £140,615. During the 
year, the total number of vessels entering the port was 
8453, with a net registered tonnage of 6,725,828, which, 
compared with the previous year, shows a falling off 
of 832 vessels and 809,459 tons. The goods imported 
during the year amounted to 4,015,984 tons, as com- 
pared with 4,421,442 during the previous year. 

Wiruin the foreign concessions of Hankow there are 
2357 licensed jinrikshas, 67 public carriages, and 83 
private motor cars, says Eastern Engineering. Con- 
sidering the very limited road mileage, the use of the 
motor car is increasing much more rapidly than was 
anticipated. One of the most encouraging features is 
that the wealthy Chinese are buying:motor cars in larger 
numbers; therefore it would seem but natural that 
they should insist upon the extension of good roads into 
the Chinese rural districts which are now accessible only 
by footpaths suitable for such primitive vehicles as the 
wheel-barrow. 

THE present is an excellent time for the adoption of 
a gold standard of currency by China, according to a 
Times correspondent. He points out that at the present 
time the dollar, and presumably the tael, is worth double 
its average value before the war; so that China has 
only to provide half the number of dollars that were 
previously required to meet her heavy foreign obliga- 
tions. It will be remembered that loans to China, and 
payments by China, though nominally in silver dollars, 
are based on the gold standard, and hence the number 
of dollars she has to pay vary with the rise and fall in 
the value of silver. 


SoMEWHERE in America there has been erected a one- 
storey building devoted to the construction of aeroplanes, 
which, so far as we know, is the greatest structure of its 
kind in existence. It reaches 900ft. in one direction, and 
1300ft., or, say, a quarter of a mile in the other direction, 
and the whole of this area is covered by a single roof, and 
constitutes, except for a fire partition wall, a single shop. 
For structural purposes, the shop is divided into nine bays, 
each bay being 100ft. wide and 1300ft.in length. Through 
each bay runs a gallery. Upon the floor is done the work 
of construction of the parts,and upon the galleries, each 
of which runs the full 1300ft. of length of the building, is 
carried on the work of assembling. . 


AccorDING to the Cabinet Maker, the Germans are now 
using for aeroplane propellers different kinds of wood 
laminated together, instead of the hard woods, such as 
mahogany and walnut, which it is the custom to use in this 
country. Experiments were made as to the resistant power 
of the propeller made from these common woods, and it 
was found that, skilfully compacted together as it was, 
it was as difficult to break as the hardest of our English 
woods. It must be remembered that the fierce strain 
necessarily makes the life of the best propeller a compara- 
tively short one, and there is something to be said for the 
view that the German wood-worker may, after all, have 
been right in getting all that he required out of very cheap 
timber. 

In a paper read before the American Electro-chemical 
Society, on “ Dry Cell Recuperation,’” Mr. C. F. Burgess 
states that the power of a battery to “‘ recuperate” or 
to come back to its ability to give a good light (in the case 
of a flash lamp battery) after resting for a period is an 
important quality in the opinion of some authorities, 
and of less importance in the opinion of others. This 
property can be given to a cell by certain variations in 
methods of manufacture. Thus, a coarser grade of man- 
ganese will show. a higher recuperative ability than will 
a very fine-powdered, more active grade. In general, 
it may be considered that high recuperative ability is 
inconsistent with ability to deliver current constantly 
without serious dropping in voltage. 

THERE are few men in the motor car world better known 
or more popular than Mr. Harry J. Swindley, whose death, 
we are sorry to announce, occurred on the 13th inst., after 
along illness. Mr. Swindley was associated with the motor 
car movement in this country right from its birth, and 
was a regular and copious contributor to our contempo- 
rary, the Autocar. He had served an apprenticeship in 
an agricultural implement works, and then joined the 
Survey Department of the London and North-Western 
Railway. At that time he was an enthusiastic cyclist, 
and it was in connection with this method of locomotion 
that he commenced to write for the Press. From cycling 
he transferred his attention to automobilism, and was 
recognised as an expert time-keeper in motorTacing circles. 

WritineG on the subject of a “ non-pinking”’ fuel for 
motor ears, the editor of the Autocar says the majority 
of so-called petrol engines are really not quite suitable 
for petrol. They run vastly better on a fuel which takes 
a higher temperature to ignite it. One of the ways of 
avoiding this higher temperature is to make low com- 
pression engines, but they are extravagant of fuel and 
volumetrically inefficient. They are always “ woolly” 
to drive, and there is nothing in their favour except that 
they may get very dirty indeed before they start pinking. 
On the other hand, these woolly engines when they once 
start pinking become absolutely undrivable about as 
quickly as, or even more quickly than, the high compres- 
sionengine. The reason the high compression engine pinks 
sooner than the low compression is that every additional 
pound of pressure reached in compression increases the 
temperature of the mixture. Itis quite possible by com- 
pression alone to get temperatures which will inflame 
far less inflammable substances than petrol. The trouble 
is overcome very largely by mixing petro! and benzole. 
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INQUIRY. 
THE SLACK PIPE CUTTER. 


Srr,—I am in want of a machine for cutting high tensile steel 
tubes up to 14in. or 2in. in diameter. I believe that there is on the 
market a machine such as I require, named the ‘ Slack,” but 
hitherto I have been unable to obtain one. Can any of your 
readers help me ? B. M. N. 
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The American Navy in 1917. 


Tue latest annual report of the Secretary of the 


United States Navy is a most interesting and instruc- | 


tive document, reviewing, as it does, the activity of - 
the American naval forces since the declaration of war 
against Germany. In spite of the fact that a wise 
discretion is exercised throughout the report, it 
contains a great deal of information and affords con- 
vincing proof of the determined spirit in which the 
American people are facing the gravest crisis in their 
history. Congress, acting on the President’s recom- 
mendation, declared war on Germany on April 6th. 
Just ten days later the first contingent of destroyers 
was ordered to prepare for service in foreign waters, 
and on the 24th sailed for Europe. Since that date 
further vessels of various types have arrived in the 
war zone, where they have been doing excellent work 
against hostile submarines, and have materially 
assisted in keeping the ocean routes open to lawful 
navigation. Their valuable services will, as Mr. 
Daniels promises, be the subject of reports ‘“ when 
victory 1s celebrated ’’—a phrase eloquent to the 
cheery confidence that inspires our American Allies. 
The report explains in outline the measures taken at 
the outbreak of war to organise the Navy for war, and 
to expand its resources in men and material. At the 
very first call youths flocked to the naval recruiting 
offices in such numbers that the authorised figure of 
increment was speedily reached, and by the middle 
of July it was found expedient to limit enlistments to 
1000 per week, representing the maximum number 
commenstrate with existing facilities for training and 
accommodation. Owing to this limit there was no 
occasion to lower the physical or moral standard, and 
the recruits obtained since then have practically been 
picked men. In January last there were 68,000 
enlisted men on the roils ; by the middle of May the 
number had risen to 100,000, and at the close of the 
year to 254,000—including reserves, marines, &c. 
The enlisted strength of the Navy proper—i.c., 
personnel available for sea service—is now over 
150,000. The Bureau of Navigation, which deals 
with all questions relating to personnel, recommends 
an increase to 180,000 men, plus 24,000 apprentice 
seamen, 14,000 men under training in trade schools, 
and 10,090 men for the naval aviation service. The 
supply of officers to keep pace with this huge expan- 
sion is naturally a more difficult problem, but it 
appears to be well on the way to solution. In twelve 
months the number of officers rose from 4500 to 
15,000. Many of them have been promoted from 
the lower deck, a system now firmly established in the 
American Navy. Commissions were also given to 
competent mer from the States militia—corresponding 
to the R.N.V.R. in this country—to yachtsmen and 
others with seafaring experience, and to young men 
in the Naval Reserve with military, engineering, and 
scientific education. The rapidity with which 
American naval resources are developing under stress 
of war is exemplified by the sudden growth of the 
Naval Reserve force, which, only created in August, 
1916, has risen from a few hundreds to over 49,000, 
the majority of whom are performing regular sea duty. 

One of the earliest war tasks of the Navy Depart- 
ment was to supply guns and ammunition to American 
vessels plying in the submarine -zone. Certain 
weapons and stores had already been set aside for 
arming naval auxiliaries, but the supply was far below 


ig the demand, and measures were promptly taken to 








increase the output of ordnance suitable for the 
purpose. The principle was followed of arming the 
most important ships first. Progress was so rapid 
that since March, 1917, no less than 1100 American 
vessels have been equipped with guns, ammunition, 
and crews for working the armament. For obvious 
reasons, Mr. Daniels is reticent in alluding to the 
expansion of naval material, which is dealt with only 
in general terms, but he tells us that the number of 
vessels now in commission has risen from 300 to well 
over 1000. We learn with interest: that there is no 
intention of abandoning the construction of the large 
ships authorised under recent Acts of Congress. 
The pressing need for destroyers and special craft to 
combat the submarine merace would, it was thought, 
compel the Navy Department to discontinue the 
building of capital ships. Mr. Daniels states, however, 
that these vessels will be pushed to completion as 
speedily as the facilities admit. “Active work is 
progressing rapidly, and the shipbuilding capacity of 
the country will be very largely increased. My 
recommendation is that the authorisation to proceed 
with the remainder of the three-year programme 
should be obtained from Congress at its next session.” 
He adds that under the emergency programmes many 
new destroyers have been laid down, those now under ~ 
construction being far in excess of the number con- 
templated in the three-year programme of August, 
1916. American naval officers, like our own, regard 
the destroyer as the weapon par excellence for use 
against submarines. The original contingent of 
American destroyers in European waters is known to 
have been greatly strengthened, and so far its losses 
have been fairly light. Two boats—Jacob Jones and 
Chauncey—have been sunk, one by torpedo and the 
other by collision, whilst a third, the Cassin, was 
temporarily disabled by submarine attack. The 
“ beat” assigned to the American patrol on this side 
is a most important one, and its security wilh become 
absolutely vital in the near future in view of the 
immense volume of war traffic on the Western Ocean 
route. It is gratifying t» learn of the complete 
harmony that prevails between the high naval com- 
mands of the United States and this country, and 
no less between the officers and men of the two 

navies wherever they are in contact. Up to December 
Congress has made grants for the naval prosecution 
of the war amounting in the aggregate to £318,546,571. 
If to this be added the £62,535,614 appropriated under 
the Navy Act of August, 1916, the total is increased to 
£381,082,185. In less than eighteen months, therefore, 
Congress has appropriated more money for the Navy 
than was expended on it during the twenty-zight years 
from 1883 to 1911, and only 75 per cent. less than the 
total cost of the naval service from its establishment 
in 1794 to June 30th, 1916—a period which included 
four wars. Impressive as these figures are in them- 
selves, they are doubly so as evidence of the colossal 
scale of America’s preparations for her part in the 
world’s war. The estimates for the current year 
amount to £207,932,100. Considerable space is given 
in the Secretary’s report to the question.of naval 
‘contracts. Large numbers of vessels of every type 
were ordered in the past year, and in view of the 
phenomena! .conditions ruling in the steel and labour 
markets it was found necessary to make a departure 
from ordinary rules. in the allocation of contracts. 
In the case of certain ships no builders would tender 
on the basis ofa stipulated price, but the majority of 
them did so on a basis of cost plus a percentage of 
profit, and this suggestion having been approved by 
the House Naval Committee, practically all the con- 
tracts for destroyers, submarines, &c., were placed on 
these terms. The difficulty of determining the exact 
cost of any ship is well understood, so many 
factors entering into the calculation; but a Com- 
pensation Board has been formed to settle all disputes 
which may arise from the new system, and measures 
have been taken to check extravagance in the pur- 
chase of material or misdirection of labour at the 
shipyards involved. ‘In this connection the Secretary 
observes that lawsuits are “still extant regarding 
stipulated sum contracts undertaken during the Civil 
War, more than fifty years ago, the difficulty of settle- 
ment being due in the main to the impossibility of 
determining the actual costs. However, under the 
present system the costs of all contracts made by the 
Navy Department will be estimated and determined 
by its own officers, and “ it.is believed that the ‘ cost- 
plus’ contracts . . . will be executed under such 
close control and observation that. speed of construc- 
tion, which is the primary object, will be attained 
withcut waste or extravagance.” Further details of 
this important arrangement will be found in the 


summary of the report which we print elsewhere. 


The progress made during the’ past year in the 
sphere of naval aviation is set forth at some length. 
There is apparently no intention of combining both 
branches of the air service under a single direction, 
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and the Navy Department is paying special attention 
to the development of the seaplane, or “ flying-boat ”’ 
as it is officially designated. ‘‘ It may be stated with 
confidence,” says Mr. Daniels, “that at the present 
moment we have an American flying-boat actually 
flying with an American engine which is unexcelled 
by any foreign craft of the type.” The “ Liberty ” 
engine has been adopted for naval as well as for 
military machines. Good results have been obtained 
with the Chambers catapult, a simple but very 
effective device for launching seaplanes from vessels 
at sea. The first dirigible airships have been com- 
pleted for the Navy, and are piloted by officers who 
are trained at a special school established for the 
purpose. Other sections of the report deal with the 
‘mprovements and extensions in hand at the various 
Navy Yards, a mere recita! of which, we are told, 
would fill pages. All the four principal national 
yards will shortly be in a position to build warships of 
the largest dimensions. More than twelve emergency 
naval bases have been established on the Atlantic and 
Pacific coasts, in addition to the regular stations, and 
every effort is being made to improve docking facili- 
ties, especially in those areas nearest to the war zone. 
Work began last August on the national projectile 


and armour plate factory at Charleston, W. Va.,. 


where in time the Government hopes to produce most 
of the armour needed for new construction. The 
erection of this factory is a protest against the high 
prices charged by private firms for naval armour and 
shell, but in spite of his past hostility to these con- 
cerns Mr. Daniels admits that in this time of national 
emergency they are co-operating with the Govern- 
ment in a manner deserving of the highest com- 
mendation. On the subject of personnel the Secretary 
makes the following interesting suggestion : “ It had 
been my purpose, if war had not intervened . . . to 
recommend that no midshipman appointed to the 
Naval Agademy should receive his commission under 
five years, and that, after passing the entrance exami- 
nation, every appointee should go to sea as a regularly 
enlisted man and serve on¢ year in the ranks before 
entering Annapolis. ... I am fully convinced that 
no man should be commissioned an officer in the 
American Navy until he has spent at least one year 
* before the mast,’ not as an officer, but as an enlisted 
man. This experience would ensure practical know- 
ledge which would be of lasting value, and would give 
the future officer the viewpoint of the enlisted seaman 
which he «vuid obtain in no other way.” 

As a record of great achievement the report makes 
encouraging reading for the Allies of America. In 
equipping her sea forces to take their part in the 
great struggle she has swept aside every consideration 
but that of efficiency, and already we are justified in 
_Tegarding the American Navy as one of our surest 
guarantees of ultimate victory. 


The Dardanelles Naval Success. 


THE naval success at the Dardanelles on Sunday 
last has a value and importance not to be measured 
solely by the material loss inflicted on the enemy. 
The elimination of the Goeben and the Breslau is 
likely to have political consequences of a very bene- 
ficial kind. It was mainly owing to the arrival of 
these ships at Constantinople that Turkey was duped 
into becoming the tool of German designs. We 
have been assured on high authority that without 
the moral support of the Goeben’s great guns, Enver 
Bey would never have succeeded in winning over 
the Porte to his bellicose policy in October, 1914. 
In later days, whenever public opinion in the Ottoman 
capital showed symptoms of war-weariness or restive- 
ness under the arbitrary rule of the Prussianised ad- 
ministration, the great battle-cruiser was ostenta- 
tiously moored in such a position that her guns 
commanded the city. From the very beginning, in 
fact, the Goeben and the Breslau were employed as 
instruments of political coercion, rather than as war- 
ships proper. In pursuance of‘ this plan they were 
never exposed to undue risk in action. Boldly 
handled, they might have dominated the Black Sea, 
for in the early part of the war the Russians had 
nothing comparable to them in speed or gun power. 
But with the exception of a few indecisive skirmishes 
no serious fighting took place in those waters, and the 
Goeben and her consorts invariably turned tail when 
the smal) Russian battleships appeared on the scene. 
In the course of these running engagements, both 
she and the Breslau were damaged more than once 
by gunfire and mines, and as the dockyard facilities 
at Pera were unsuited to modern naval requirements, 
the original speed and general efficiency of the two 
vessels must have appreciably deteriorated. So far 
as battle service is concerned, Germany has no reason 
to be proud of the record of her “ Mediterranean 
Squadron,”’ of which, we trust, the last has now been 
heard. 





When Russia ceased to be an active belligerent, 
and thus relieved the Prusso-Turkish command of 
all anxiety respecting the Black Sea situation, it was 
anticipated that the enemy might attempt some 
enterprise into the Mediterranean with the few effec- 
tive ships that remained to him. Measures were 
accordingly taken to provide for such a contingency, 
and the event has shown them to have been singu- 
larly well conceived. At dawn last Sunday the 
Goeben and the Breslau, attended by a few destroyers, 
stealthily emerged from the Dardanelles and steamed 
north at full speed to attack the small British squad- 
ron lying off Imbros. The bait must have seemed 
an attractive one, for apparently our forces consisted 
only of monitors and light craft, which were no match 
for the huge battle-cruiser and her swift consort. In 
the brief artillery combat that ensued, the monitors 
Raglan and M 28 were sunk, but their fire cannot 
have been without effect, for the enemy broke off the 
action and turned south. Shortly afterwards the 
Breslau was apparently either decoyed or shepherded 
into a minefield—though the official report only records 
a series of explosions—where she came to grief and 
sank with more than 200 of her crew. Turkish des- 
troyers which attempted to close round the sinking 
vessel were put to flight, and 172 of her survivors 
were picked up by our own boats. The Goeben, 
true to her tradition, made no attempt to succour 
her ill-fated consort beyond making a circle about 
her, but continued to run for shelter. But luck was 
against her for once. As she approached the entrance 
to the Dardanelles, she, too, fouled a mine, the ex- 
plosion of which blew away part of her stern, reduced 
her speed, and gave her a list of 15 degrees. 
Notwithstanding this damage, she managed to regain 
the Narrows, finally being driven ashore on the west 
side of Nagara Point. The stranded battle-cruiser 
immediately became the objective of determined 
attacks by British aircraft, and the Jatest reports 
indicate that she is being continuously bombed. Her 
position, we understand, is such as to expose her to 
a long-range bombardment by naval guns across the 
Gallipoli peninsula, the distance being a matter of less 
than 15,000 yards, and as the target is stationary, 
it ought to be possible to make good practice. In 
any case, we feel confident that our naval gunners 
and airmen will contrive between them to settle the 
fate of the Goeben for good. 

As long a; this vessel and the Breslau remained 
in effective fighting trim, they constituted an ever- 
present menace to the Allied communications in the 
Eastern Mediterranean. Thanks to the admirable 
dispositions of the British naval command _ this 
menace has now been removed. It is true the victory 
has not been a bloodless one, but compared with the 
military and political results which have been 
achieved, cur losses are light indeed. In the general 
scheme of naval tactics the value of the monitor is 
probably not much higher than that of the destroyer. 
The Raglan belonged to a group of monitors which 
were specially built for amphibious operations. They 
have performed useful service at times in the Mediter- 
ranean and off the Belgian coast, but they add little 
ta the actual fighting value of the Fleet. The M 28 
was a much smaller representative of the same generic 
type. Their sacrifice has been more than balanced 
by the destruction of two exceptionally dangerous 
enemy vessels, whose displacement aggregated not 
less than 28,000 tons. Hence we have every reason 
to be gratified at the issue of this latest naval engage- 
ment. We have had to pay dearly for our failure to 
intercept the Goeben and the Breslau at the outbreak 
of the war, but the belated sequel goes far to com- 
pensate for the initial disappointment. Momentous 
results may follow the damaging blow which 
Germany's prestige has received at a particularly 
critical period in the history of the war. 








RANDOM REFLECTIONS. 


[SECOND SERIES. | 
——_—__—_ 


In the last issue of the Journal of 
the West of Scotland Iron and Steel 


Rosst Beet. Institute mey be found a paper on 
“Industrial Research,” by Dr. 
Desch. It follows the familiar lines; exhibits the 


magnificence of Germany and America in the matter 
of research, and deplores the relative poverty of this 
island. Amongst little in it that is new we came 
across the following story : “‘ The writer not long ago 
met with a thesis presented by a lady for a doctorate 
in science, the subject being the mcst suitable tem- 
perature for roasting 2 sirloin of beef. Sirloins were 
roasted in ovens of different temperatures ; thermo- 
couples were inserted in the meat at various depths, 
and the thesis contained numerous time-temperature 
curves, together with a series of three-colour photo- 
graphs of the joints after roasting. The net result 





appeared to be that the temperature of the oven did 
not matter within a hundred degrees or so.” ** ‘This, 
of course,” exclaimed Dr. Desch, ‘is research gone 
mad.” We wonder if he is right... We wonder if, 
after all, it is not more important that we should know 
how to cook our food properly than that we should be 
able to add one more tint to the gamut of aniline 
colours, discover the causes of the disturbances of the 
planet Mercury, or add little particles of evidence in 
support of the Clerk-Maxwell theory of light! We 
suspect Dr. Desch has taken rather a short view of 
this research into the roasting of beef. Were beef 
roasted in cooking factories he would find it difficult 
to show why an inquiry into the best temperature for 
the process was less important than an investigation 
of the best temperature for soap boiling, or brewing, or 
distilling coal, or any other process that is carried on 
for trade purposes. Just because cooking remains 
very largely a ‘‘ home industry,” it is not less worthy 
of attention than a “ factory industry.” + Moreover, 
Dr. Desch possibly forgot that the research may very 
well have had ulterior motives. The roasting of 
sirloins may seem to your industrial phile sopher a 
trifling matter—not to be spoken of in the same 
breath with the vast researches of the Kodak Com- 
pany, on which goodness knows how much money has 
been spent to facilitate the production of “ snap- 
shots ”—but even he will admit that it is of some 
consequence when its influence in the development of 
ges and electric cooking appliances is considered. 
It is quite possible the lady researcher of the story 
had no such object in mind. She may have sought 
in the research an easy road to her doctor’s degree ; 
she may just have wanted to know, or finally, not at 
all an unlikely conclusion, she desired, indeed, to 
instruct American housewives in the art of cooking. 
We are far from sure that that is a less worthy subject 
of research than dyes or snap-shot photography. 
Who can say how much smaller the Burroughs and 
Wellcome research laboratory might be were a labora- 
tory of cooking research set up ? 


* *” * * * 


In a letter over the familiar initials 
issue 


The 


Ss. ; oa ea oe lat 
SS oecurs the following sentence : 
‘ “The Society mentioned above 


wes the ‘Smeatonian Society of Civil Engineers, 
which existed as a dining club down to the middle 
of the last century, and perhaps later.” As interest 
in the Society has been revived by the celebration 
of the centenary of the Institution of Civil Engineers, 
of which it was indirectly the predecessor, a few 
words about it may not be unwelcome. = Its 
original name was “The Society of Engineers. 

‘“‘Smeatonian ” was added as a sub-title at a later 
date, and perchance to remove any possibility of con- 
fusion between the old body and the new Institution. 
It still continues in existence as a dining elub— 
though it has not met since the war started—and is 
known as the Smeatonian Society, or, more familiarly, 
as the Smeatonian. In 1888 the Honorary Treasurer 
of that day, Mr. George B. Rennie, published a brief 
history of the Society, and we have to thank Mr. 
John A. Rennie, the present Secrétary, for lending 
us a copy of it. It is pleasant to think that the name 
of Rennie—the great John Rennie was one of the 
original members, and the present secretary 18 his 
great-grandson—is still connected with the Society. 
We learn from this pamphlet that “it was pro- 
posed . . . . to Mr. Smeaton, that such a 
state of the profession (Civil Engineering), then 
crude and in its infancy, wes improper, and that it 
would be well if some sort of occasional meeting in 
a friendly way was to be held, when they might shake 
hands together, and be personally known to one 
another—that thus sharp edges of their minds 
might be rubbed off as it were, by a closer com- 
munication of ideas.” Mr. Smeaton at once embraced 
the suggestion, and in Merch, 1771, a small meeting 
was first established, on Friday evenings, after the 
lebours of the day were over, at the Queen’s Head 
Tavern, in Holborn. These friendly meetings took place 
regularly for twenty years. At the end of that 
time the members only numbered sixty-five, of 
whom, we are told, only about fifteen were “real 
engineers,” men of the stamp of Smeaton, Whitworth, 
Boulton, Rennie and Watt. In 1792 internal troubles 
arose and the Society was dissolved by mutual con- 
sent. Steps were at once taken to reform it in “a 
betterand more respectable form,’’ but Smeeton died— 
in April, 1793—before the change was effected. 
The new body was the “Society of Civil Engi- 
neers.” “It was,” we learn from a minute of the 
time, “ conceived it would be a better plan that the 
members should dine together, at @ late hour, after 
attendance in Parliament, and pass the evening in 
thet species of conversetion which provokes the com- 
munication of knowledge more readily and rapidly 
than it can be obtained from private study or books 
alone.” May we.pot suspect that the humanising 
effect of a glass of port was looked to as an importan | 
factor in these friendly discussions? It is signifi- 
cant at least, that after dinner a “tribute”? was 
always peid “to the memory of their late worthy 
brother, John Smeaton.” From that time onward, 
as far as we can learn, there has been no break in 
the existence of the society, so that “ R. B. P.’’ is for 
once a little bit mistaken in his history At the risk 
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of tediousness, we cannot refrain from making one 
more quotation, it is so quaint, so different from 
what we are nowadays accustomed to. It is the 
Minute for May 3rd, 1782. “This evening was spent 
with the usual harmony, and very politely presented 
with a Treatise called ‘An Experimental Enquiry 
concerning the Natural Powers of Water and Wind,’ 
by our worthy member, Mr. Smeaton; and Mr. 
Walford as politely presented this Society with 
‘England’s Improvement by Sea and Land,’ by 
Garranton,” a quarto volume published in 1667, and 
a welcome acquisition, no doubt, to the little library 
of the Society. « 
* * na * * 


Wauat will the man of five hundred 

Spendthrift years hence, poring over~ the 
Nations, history of the present time, standing 

by the crumbling ruins of blast- 

furnaces ; dropping stones down idle coal mine shafts ; 
searching for machinery relics of the past in earth that 
still shows him that it once bore iron, and tin and 
copper ; examining shards of pipe which he believes 
were employed in ages past for the conveyance of oil 
which then was ejected from the bosom of the world ; 
or pottering amongst the age-long disused fragments 
of steam and gas engines, say of the men who to-day in- 
habit the earth? Will he, indeed, praise the nineteenth 
and twentieth century for their progress ; will he record 
in glowing words the mighty trade struggle, Europe 
and Asia pitted against America to try which could 
the more quickly extort from the earth her irreplace- 
able treasures, or will he exhaust all the resources of 
the one and only language to heap curses upon the 
memory of generations which squandered the riches 
of the world, and added ever new wealth—that could 
only be supplied from exhaustible sources—in order 
that they might find the occasion for circulating 
money, and by so doing robbed him of the possibility 
of doing—just the samething ? Here, indeed, is food 
for speculation. Can there be any doubt that the 
nations of the world have run _ spendthrift-mad ? 
Rather than boasting that they are conserving their 
resources, rather, than taking pride in the fact that 
they raise the least coal and iron and tin and copper, 
and lead and silver and gold from the ground, each 
vies with the other for the greatest production, spend- 
ing its patrimony with a lavish hand, and feeling shame 
if another nation has been more lavish than it. In 
individuals we should dub this vulgar ostentation ; 
in nations we call it commercial greatness. Labour- 
ing in the laboratory of war we are analysing our- 
selves ; we are putting our old ways of thinking and 
acting through the furnace and the alembic ; we are 
setting our methods under the microscope, and 
learning to distinguish between the useful and the 
harmful ingredients in our composition. Already we 
have discovered that there are a great many things 
we can do without ; already we are beginning to learn 
that we have been squandering material with both 
hands. The waste of our resources in the past has 
been colossal. Forced to use substitutes, we have 
discovered that they are as good as the originals ; 
forced to economise, we have learnt that there is little 
hardship in economy. But as yet we are only at the 
beginning of the science of by-products ; only as yet 
have we scratched the surface of the vast dumps of 
useful material that we, in our arrogance, threw 
annually away. Some day we shall have a Board of 
Waste Products, and then perhaps we shall cease to 
vaunt ourselves of the stores of irreplaceable treasures 
we have dug from the earth, and pride ourselves 
instead on the amount we have been able to conserve 
by converting much that we now cast away to useful 


purposes. 
* *¢ *£ & * 


THE review of the art of lighting 
during the last ten years, which 
the Secretary addressed to the 
members of the Illuminating Engi- 
neering Society a few days ago, appears to us to 
breathe a little sadness and disappointment. It 
seems to suggest that it is difficult to get people to 
take a real interest in the science of illumination. 
If Mr. Gaster is really despondent, it can only be 
because he finds in others less ardour than he him- 
self possesses, for we cannot imagine that even he 
fails to see a vastly increased knowledge of lighting 
and a much improved practice of the art. That a 
great deal remains yet to be done cannot, for one 
moment, be disputed, but the Illuminating Engineer- 
ing Society may look back on the past ten years with 
satisfaction, for in that period it has not only wit- 
nessed a striking improvement in the lighting of 
factories, houses and streets, but it has, by its endea- 
vours, done not a little to further that improvement, 
and to put the art on a scientific basis. The manager 
of an engineering works may consider illumination 
in two different aspects. In one it is the work that 
is theught of ; in the other the worker. The former 
has received by far the greater attention, and it is 
only in recent years, almost in recent months, that 
the hygiene of factory lighting has been brought 
prominently before manufacturers. Fortunately, 


Lighting. 


little harm has been done by its neglect, for—if @ 
common-sense view may be taken with safety—that 
system of lighting which experience has proved to 
lead to the greatest output and the greatest accuracy 
is, in all probability, also the system that is best for 





the eyesight and the health of the workers. Indeed, 
whilst it is obviously desirable, as Mr. Gaster says, 
that the medical profession should be invited to ally 
itself with the illuminating engineer for the purpose 
of collecting and examining hygienic data, a safe 
course will be followed if, in approaching the average 
manufacturer, complicated questions of health and 
eyesight are neglected, and the whole attention ie 
riveted on the development of systems that facili- 
tate work. The manager has direct means of measur- 
ing the value of the system; output and accuracy 
provide him with an infallible scale. But the school- 
master has no such easy means of arriving at a con- 


-| clusion, and in the case of schools and colleges, and we 


might add of libraries, many of which are atrociously 
lighted, it is of the greatest moment to the nation 
that the hygiene of illumination should be studied 
in a scientific manner, and that a race of really com- 
petent and wise illuminating engineers—a commodity 
which, Mr. Gaster says, is still lacking—should be 
bred up. Our own eyes tell each one of us that too 
much light may be just as injurious as too little ; but, 
whilst many attempts have been made to specify 
the amounts that are necessary for different occupa- 
tions, a great deal more knowledge must be acquired 
before it becomes possible to lay down absolute rules. 
It is in investigation of this kind that the Illuminating 
Engineering Society, supported by its official news- 
paper, the “‘ Illuminating Engineer,” has done good 
work in the past, and will, if Mr. Gaster’s visions of 
its activities are realised in a fair measure, do even 
greater work in the future. How much the almost 
universal defectiveness of sight is due to occupa- 
tional lighting, no one can estimate, but, on the other 
hand, no one will hesitate to admit that some por- 
tion of it, and probably a great portion, is due to 
that cause. The [luminating Engineering Society 
has before it the high mission of removing a defect 
that is only little noticed, because it is common. We 
wish it every success. 
* * * * * 


. Ir is a little difficult not to regret 

Mr. Hichens that the Watt Anniversary Lecture 
oy is losing its character. Its inten- 

f tion was to keep green the memory 

of the founder of modern mechanical engineering, 
and to do honour to a genius who, more than any 
other in the world, made new roads for civilisation. 
Mr. Hichens, it is true, opened his address on Friday 
last with a tribute to Watt, but it was obvious that 
he only did so because the circumstances demanded 
that something should be said about him whose life 
and works the lecture celebrated, but he hurried on 
to matters that are only distantly connected with 
the steam engine, and about which Watt probably 
knew nothing at all, and would have cared less. Watt, 
it is true, was indirectly the father of the present labour 
troubles, which have all sprung from factory condi- 
tions, but if that connection is deemed sufficient, the 
Watt lecture may in future deal with anything under 
the sun, for with the origin of the rotating engine 
the industries of the world entered a new era, and 
the position of man relatively to his fellows and his 
surroundings was changed. The lecturer expressed 
opinions which are the advanced Liberal views of 
the day. Starting from the basis on which all are 
agreed, that industry is a national service in which 
private gain should be subordinated to public ends, 
he was led to enunciate the principle of the limi- 
tation of profits. He holds that great corporations 
should not be permitted to pay enormous dividends, 
but he is careful to say that more must be allowed 
in the future than in the past for depreciation, re- 
newal and development. Unfortunately, he failed 
to tell us how people are to be induced to invest money 
in industries in which the profits are small. One 
solution is, of course, that the Government should 
be the only investor. That anyone who wanted to 
place money should find nothing else to do with it 
but purchase State bonds, all of equal value, and that 
the State would put money into industries, and take 
the profits, just as, but to a greater extent, it is doing 
at present. That, of course, would be Socialism, or 
communism, or Kar] Marx-ism, or whatever its proper 
name is. If once control is begun it is difficult to 
see how it can end before it reaches its logical con- 
clusion. That has always been one of the greater 
dangers of Socialism. Beginning with a moderate 
amount of restriction of liberty, it has been led by 
inexorable logic to greater and greater restrictions, 
till no liberty is left. On the whole, it seems better 
to suffer the ills that are indissolubly associated with 
Liberty than to adopt a form of control that moving 
forward, step by step, can only end at the almost 
complete elimination of individual initiative. We 
are confident that no conclusion could be more re- 
pugnant than that to Mr. Hichens.. “ No sersible 
man,” he said, ‘‘ would suggest that all opportunity 
for ‘individual profit should be taken away by legis- 
lation.”’ But, at the same time, we fear the course 
he proposed would lead, sooner or later, but inevitably 


to that end. 
* ok * * Oo 


Amongst books treasured by engi- 

S neers there are few prized more 
Stuart’s Anecdotes. highly than the two fat little 
volumes which are known as 

Stuart’s “‘ Anecdotes.” They are now classed as 





“rare,” or even “ very rare,” but although only one 
edition appeared—in 1829—there are reasons for 
thinking that it was a fairly large one, so that a good 
many copies must still be in existence. The full title 
is “ Historical and Descriptive Anecdotes of Steam 
Engines and of their Inventors and Improvers, by 
Robert Stuart, Esq., Civil Engineer.”” These volumes 
form a souree of historical information of an un- 
equalled kind, for Stuart was a most painstaking 
author, and seems to have consulted an astonishing 
number of books and pamphlets. Moreover, although 
the pages measure but 6in. by 3}in., the little plates, 
of the same dimensions, are very beautifully executed. 
A good many are drawings of engines of all sorts and 
kinds, whilst others are portraits, and others again, 
facsimile autographs of famous engineers and scien- 
tists. In some editions, in our own, for example, the 
plates are bound together at the ends of the volumes, 
and the arrangement shows some lack of care on the 
binder’s part, whilst in others they are distributed 
through the pages in their proper positions. But 
more remarkable than the plates are the delightful 
little head and tail pieces to the chapters. They 
show the wonders of steam in scores of different forms, 
and it seems not improbable that some of them were 
suggested by the list of the uses of steam, which 
were given in an anonymous pamphlet that Stuart 
himself believes to have been written by the famous 
Marquess of Worcester. These vignettes are said 
to have been engraved by Seymour, one of the earliest 
illustrators of Pickwick, but on this point there is 
some doubt. They have a naiveté and charm about 
them which cannot be conveyed in words; but 
either the artist or the author was not wholly satis- 
fied with them, for many of them were re-engraved 
with more care ; and many new vignettes, which, we be- 
lieve, have never been published, were prepared, pro- 
bably with a view to a second edition. Pulls of these 
blocks are in the possession of the Patent-office 
Library. ll sorts of fanciful ideas are expressed 
in them in the most quaint and fanciful way, and 
always through the agency of dainty little nude 
figures. Many of them are quite prophetic. For 
example, we have steam flying machines, a steam 
plough steam digging machine—used for graves 
—portable steam laundries, a steam bread and 
butter cutter, and so on. Others again show opera- 
tions that, we may praise Heaven, have not yet been 
accomplished by steam, like shaving. In others 
again little figures are shown operating Savery engines 
or getting themselves into trouble with steam in 
various ways. These wonderful little blocks give a 
remarkable character to a very remarkable book. 


* * * *© * 


THE author of these charming 
s little volumes called himself Robert 
a Stuart, but that was only part of 
his name, for his patronymic was 
Meikleham. His story, like that of many authors 
of his day, and, perhaps, even of this day, was roman- 
tic and sad. He was by training either an architect 
or an engineer, or both. An industrious worker, he 
produced several books—one under another pseu- 
donym—Walter Bernan, and others under his own 
name, and wrote a great deal for papers and for 
Weales’ scientific series. He appears to have been 
one of those unfortunate, or, shall we say fortunate, 
individuals who lack the money-sense, for though 
he made considerable sums, for those days, out of 
his published works, he was always impecunious, 
and his declining yeass were passed in deep 
poverty. It is not improbable that the care with 
which he hid his name was inspired by a desire 
to escape importunate creditors. In 1858, when 
he was sixty years of age, the Commissioners of Patents 
entrusted him with the preparation of classified 
abridgments of specifications, and he produced vwo 
bulky quarto volumes on the steam engine, which 
are enriched by valuable historical notes. The strain 
under which he lived, caused, we may suppose, 
both by anxiety and work, impaired his faculties, 
and for some years he was supported by the 
kindness of his old frierds at the Patent-office. It 
is satisfactory to know that early in 1871 the Royal 
Bounty Fund made him a grant of one hundred 
pounds, and, es he died in September of the same 
year, at the age of eighty-two, the last of his days at 
least were passed in relative comfort. His name is one 
that deserves to be remembered—rather as Stuart, 
the author of the ‘‘ Anecdotes” and of the * History 
of the Steam Engine’”’—than as Meikleham, and we 
might find a plece for him in our thoughts besides 
Smiles, whose works his “‘ Anecdotes”’ in some re- 
spects resemble. Poor Stuart! He was his own 
worst enemy. -His work and his works were appre- 
ciated even in his own time, and to-day they are 
amongst the treasures of the book lover. 
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SETTING OF CEMENTS. 


Ir is a somewhat remarkable fact that although the 
use of calcareous cements dates from a very early 
period, and has in the modern era given. rise to an 
industry of the greatest importance, knowledge of the 
scientific nature of the materials and processes 
involved is still imperfect. Engineers, like scientists 
and chemists, are often puzzled by the behaviour of 
@ material which occupies so important a place in 
structural work. 

This was the opening note of the discussion at the 
Faraday Society last week on the “‘ Setting of Cements 
and Plasters” and it set the tone of an interesting 
review of the situation from the various points of view 
of scientists, manufacturers, and users. Dr. Cecil H. 
Desch, who presented a paper which formed a general 
review of the mechanism of the setting process, drew 
a distinction between the plasters and simple chemical 
cements, the chemistry of which is now fairly well 
known, and the lime mortars and Roman and Portland 
eements, concerning which many points still remain 
in dispute, and of which two distinct explanations of 
the setting process have been given. The advocates 
of the crystallisation theory of setting, of which Pro- 
fessor Henry le Chatelier is the great champion, still 
maintain their ground against the colloidal school ; 
but there is now a disposition to believe that the 
differences between them are not so wide as may 
appear at first sight, and that the subject has been 
greatly complicated by a defective terminology. It 
should be recognised, however, that, as was pointed 
out by Mr. Bertram Blount, such theoretical con- 
siderations lie at the very root of the matter, and when 
they have been determined should form as complete a 
guide to practice as the principles of mechanics are to 
the design of a bridge. Perhaps we are not so far 
from a true view of the phenomena involved as many 
believe. The setting and agglomeration of cements 
may, as Mr. Donnan reminded the meeting, be in the 
main examples of the play of molecular forces which 
are already fairly well understood. 


PRACTICAL WORK IN AMERICA. 


For recent practical investigations in connection 
with cements the industry is largely indebted to 
workers in the United States and in France. What 
has been done in America, both at the Geophysical 
Laboratory at Washington, and at the Bureau of 
Standards, was described in papers by Messrs. Klein 
and Renkin, who have been closely associated with the 
work. Portland cement is a somewhat complex 
material, and it is only recently that, as a result of an 
investigation at Washington, the constitution of the 
clinker has been established. The process of setting 
of the individual constituents, as well as commercial 
clinker and artificial mixtures, has been examined in 
great detail in the United States Bureau of Standards. 
This work goes to show that initial set in the case of 
Portland cement is probably due to the hydration of 

‘ tricalcic aluminate, that the hardness and cohesive 
strength at first are due to the cementing action of the 
amorphous material produced by the aluminate and 
the tricalcic silicate, and that the gradual increase in 
strength is due to the further hydration of these two 
eompounds, together with the hydration of dicalcic 
silicate. The essential constituent of Portland cement 
is the compound tricalcic silicate. Any improvement 
in menufacturing processes which will inerease the 
percentage of this compound, which is present in 
average Portland cement to the extent of 30 to 35 per 
cent., will give a higher cementing value. 
present time this does not appear to be possible in 
commercial practice, and Mr. Rankin believes that 
a more feasible plan of attack for improving the 
durability of cements would be an attempt to 
release hydrous silica from some compound, such as 
dicalcie silicate, by the dissolving action of a suitable 
electrolyte. If this could be done it is believed that 
an ideal cement would be the result. Mr. Klein 
expresses the opinion that the composition of Portland 
cement should be along lines which would not produce 
a great preponderance of either silicate. His ideal 
cement would have an excess perhaps of dicalcium 
silicate, which would give a not too dense hydrated 
materiel gaining strength at later periods. Early 
strength would be given by keeping the percentage of 
tricalcium silicate at the lower point. 


MODERN AND ANCIENT MORTARS. 


The investigation of ancient mortars which has 
been carried out by the Royal Institute of British 
Architects, and which was discussed in a paper by 
Mr. W. J. Dibdin, brought out some interesting facts. 
An analysis of a series of ancient mortars shows that 
the volume of aggregate to lime in these old mortars 
wes much less than is considered permissible in modern 
practice. Some of the mortars of the twelfth and 
thirteenth centuries are particularly interesting, the 
crushing strength of some of the samples ranging up 
to from 160 Ib. to 1941b. per cubic inch, and Mr. 
Dibdin was able to point to the advantage gained 
by the early builders in fixing their ratio at about one 
to two,and the use of a coarser aggregate. In this 
connection Mr. W. D. Caroe, who is a member of the 
expert committee consulted with reference to the sta- 
bility of St. Paul’s Cathedral, showed that Sir. Chris- 
topher Wren, who used an exceptionally fine mortar, 
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relied largely on this material to carry the structure. 
The great piers which carry the dome are composed 
of a large core of mortar in which rubble has a large 
place, and are surrounded by a thin skin of stone, but 
the mortar is now really carrying the building. Analy- 
sis of the mortar showed that the amount of lime to 
sand was much larger than in modern specifications, 
and tests gave a crushing strength of the order of 
600 lb. Mr. Caroe, as a result of his professional 
experience, now refuses to allow cement to be used 
in any case where one side of the cement is exposed 
to the atmosphere. 


- IRON CEMENT. 


The paper by Messrs. E. Deny and E. H. Lewis 
dealt with the use of slag additions. In the experi- 
mental work which has,been carried out in Scotland, 
the slag employed was from blast-furnaces making 
hematite pig iron, being, therefore, fairly high in lime. 
The sulphur is, to some extent, removed from the 
slag in the process of granulation, and the remainder 
is eliminated in the rotary kiln, so that there is no 
difficulty in keeping the sulphur content of the result- 
ing cement within the limits of the British Standards 
Specification. Experience has shown that the addi- 
tion of granulated slag up to 30 per cent. of the tote! 
not only regulates the setting time of the cement, 
but adds considerably to its tersile strength. The 
results of a large number of tests show that after 
three days the average is 540 lb. per square inch, after 
seven days 704lb., and after twenty-eight days 
855 lb. In view of the belief held in many quarters 
that German Eisen Portland cement is merely a 
genuine Portland cement adulterated with slag, com- 
parative tests have been made of neat cement, and 
with cement mixed in the proportion of 70 to 30 with 
Wishaw blast-furnace granulated slag. The result 
was to show that the time of initial set is increased 
from 6 minutes to 16} minutes, final set from 8 min- 
utes to 1 hour 10 minutes, that the expansion is 
reduced from 3 to 1 mm. under the Le Chatelier test, 
and the tensile strength increased. The slower 
setting is particularly important in view of the gene- 
rally accepted fact that quick setting Portland cement 
has less strength after a lapse of time than cement 
which sets more slowly. Against this view, Mr. 
Percy West referred to experiments carried out at 
the Royal Prussian Imperial Testing Station, which 
appear to indicate that the addition of slag, by its 
effect in delaying setting, may make the cement un- 
suitable for use. On the other hand, Dr. Desch 
believes there is a great future for iron cement, which 
is very suitable for use in sea-water. In proof of 
this, he referred to the well-known case of the con- 
crete jetty at the Skinningrove Ironworks, which 











under Arctie conditions. Other considerations which 
affect the engineer were dealt with by Mr. A. Binns, 
who is at the present time engaged on important 
dock works. He pointed out that in view of the need 
that initial set should not commence until the con- 
crete is in its permanent place in the work, but that 
permanent set should proceed as rapidly as possible 
afterwards to enable shutters to be removed at the 
earliest possible moment, slow setting cement is often 
used by engineers in preference to medium setting. 
Unfortunately, however reliable modern cement may 
be, the concrete used in engineering work is often a 
very imperfect material. Mr. “Binns referred to a 
series of experiments conducted with a number of 
12in. cubes taken from the trenches in his own work, 
which showed that the ratio of maximum to minimum 
compressive strength varied from 2} in the case of 
rich mixtures to 8 in the case of weak mixtures. The 
same engineer has also carried out permeability tests 
under a head of 35ft. of water over periods of 70 to 
80 days, and he submitted diagrams showing how 
the pores were gradually closed. He has noticed in 
connection with reinforced concrete that when pile 
heads were cut off a perfect bed of mortar is shown 
as a sheath to the steel bars. In no instance which 
has come under his notice are the stones of the aggre- 
gate visible, which seems to indicate that the result 
has been caused by the effects of capillary attraction. 
Another practical point which Mr. Binns quoted 
from his experience was that in the building of walls, 
weekness almost invariably developed at the plane 
of the day’s work. 








DIFFERENTIAL ELECTRO-MAGNETIC CLUTCH. 


WE recently had the opportunity’ of witnessing the 
operation of an interesting differential electro-magnetic 
clutch, which has been devised and patented by Messrs. 
Walter L. Davies and Alfred Soames, both of Faraday 
House, 66, Southampton-row, Holborn, London, W.C. 1. 
The clutch may be used to connect either an electric motor, 
or a gas or oil engine, &c., to a dynamo, or to connect an 
electric motor to a mechanical load, and it has been 
patented for controlling :—(a) The electrical output of 
a dynamo, and (b) the mechanical output of a motor. 


GENERAL DESCRIPTION. 


The clutch in the form in which we saw it is shown in 
Fig. 1. In it A is the driving shaft, which is coupled to 
the end of the spindle of an electric motor, and B the driven 
shaft, which is coupled direct to a separately excited 
dynamo. Keyed to the shaft B is a coupler D, which is fur- 
nished with driving pins H. Housed in the coupler D is 
a Skefko bearing C which receives the end of the shaft_A. 
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Fig. 1—THE DAVIES-SOAMES DIFFERENTIAL ELECTRO-MAGNETIC CLUTCH 


Mr. Hutchinson built thirty years ago with blast- 
furnace slag cement, and which was a perfectly good 
structure to-day. If proper care is exercised ‘there 
seems no reason why blast-furnace sleg should not 
be largely employed in the manufacture of cement, 
and so dispose of an extremely troublesome waste 


material. 
POINTS FOR ENGINEERS. 


The general engineering aspect was raised by Mr. 
Bertram Blount. His main point is that there is no 
such thing in reality as a setting point or setting time, 
as setting is a gradual process. In practice it is con- 
venient to fix an arbitrary condition for neat cement, 
but as the engineer hardly ever uses cement in the 
neat form, his path is beset with pitfalls, and the best 
that can be hoped is that a cement with a given setting 
time will behave with some sort of relation thereto 
when it is made into mortar or concrete. Another 
important point is the influence of temperature on 
the rate of setting, and it is the business of the cement 
manufacturer to provide a material, of which the 
behaviour can be predicted in tropical countries and 








Near the end of the shaft A is another Skefko 
bearing E, which is housed in a dise G, to the peri- 
phery of which is bolted a cast iron ring F, the disc G and 
ring F forming the transmission member of the clutch. 
In the dise G, arranged at similar intervals to the pins H 
on the coupler D, are holes in which are inserted leather 
rings J, the latter also being pierced with central holes’ to 
accommodate the pins H. The disc G and ring F are 
free to float and move to the extent permitted by the 
Skefko bearing. The body of the clutch is indicated by 
the letter K, and the magnetic circuit is completed by 
the ring L. There are three windings, A, B and C. 

Fig. 2 is a diagram showing the basic principle of the 
application of the clutch to a motor generator when the 
apparatus is being used for electric arc welding. The 
clutch shown is, of course, purely diagrammatic, and 
does not indicate the mechanical construction, while only 
two coils are indicated. Fig. 3 shows the complete elec- 
trical circuits of the clutch, the clutch itself again being 
simply shown diagrammatically. From this drawing 
the actions of the three coils may be understood. Coils 
A and B are made up of many turns of fine wire, while 
coil B consists of comparatively few turns of thick wire. 
No pirt of the clutch moves longitudinally, so that its 
reh.ctince remains constant, and the variation of the 
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magnetism produced by the coils varies the pressure of 
the clutch members against one another only. 


Tue ACTION OF THE CLUTCH. 


The action of the clutch is as follows :—The coil A is 
energised either from the mains which supply current to 
the motor, or, if an alternate current motor be used, from 
a small exciter on the driving shaft. It is so proportioned 
as to produce an initial pressure of the clutch members, 
which is more than sufficient to transmit the load. Coil B 
is connected in series with the dynamo armature on the 
driven shaft, and its polarity is such as to counteract the 
effect produced by the coil A. That is to say, as the 
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Fig. 3--THE CLUTCH ARRANGED FOR ARCR WELDING 


current in coil B increases, i.e., when the load on the driven 
machine is increased, the pressure of the clutch members 
against each other also decreases, until a point is reached 
when that pressure is only just sufficient to transmit the 
load without slipping. If that point be passed, the clutch 
slips. It is apparent, therefore, that the current taken 
from the dynamo cannot pass a given maximum, even if 
the machine be short circuited. The particular maximuwn 
to be reached can be arranged by adjusting the excitation 
of the coil A with a rheostat. The coil C, which, like 
the coil B, cpposes and tends tu weaken the effect pro- 
duced by the coil A, is connected across the brushes of the 
driven dynamo. 

In a separately excited dynamo the torque required to 
drive it at any speed is proportional to the current taken 
from the dynamo, irrespective of the speed and volts. 
If a constant current be taken, it requires a constant 
torque to drive it at any speed in a fixed field. It is to 
counteract the variation in the co-efficient of friction 
that coil C has been added to the apparatus. 


Tue Erreet or THE DIFFERENTIAL WINDING. 


The effect of the three coils, A, B and C, when operating 
together can now be discussed. On open circuit the coil A 
gives an initial pressure, or attraction between the two 
members of the clutch. The coil C, which, as explained 
above, is across the dynamo brushes, reduces the pressure 
produced by A. If current be now taken from the 
dynamo the coil B still further reduces the pressure 
or attraction between the clutch members until a point is 
reached when the clutch slips. When slip occurs, how- 
ever, the volts of the driven dynamo decrease, and, con- 
sequently, the effect of the coil C is weakened, which is 
equivalent to increasing the effect of A. By this means 
the slip is prevented from increasing unduly. Should 
the current taken from the dynamo tend to increase the 
action of the series coil B would decrease the pressure or 
attraction between the two clutch members. As a net 
result, therefore, the coils B and C adjust the pressure so 
that the current remains practically constant. 

Since the dynamo is separately excited its field remains 
constant, and—owing to the clutch—the armature field 
is practically constant at all speeds. Hence, there is no 
sparking at any speed, and the dynamo can be instantly 
short-circuited from open circuit without any harmful 
result. We watched the machine being put from open 
circuit to short circuit a number of times, and no sparking 
was observable. ‘ 

By suitably proportioning the ampére turns in coils A 
and C, any desired characteristic may, within reasonable 
limits, be obtained. 


REGULATION oF Dynamo OvuTPUT. 


The inventors point out that since their clutch acts not 
only as a current regulator, but as a kind of mechanical 
overload release, re-adjusting itself when the overload is 
removed, its applications are very wide. Three of them 
may be indicated as follows :—(1) Electric arc welding ; 
(2) battery charging ; and (3) as a coupling in motor gene- 
rator sets, especially those used for tramway supply. 











| 
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Exvecrric Arc WELDING. 


The advantages claimed for the arrangement as far as 
electric arc welding is concerned are as follows :— 
(1) Any dynamo giving sufficient power may be used, 
and be driven from any suitable source of power, its char- 
acteristic being so altered as to make it suitable for the | 
work, 

(2) The maximum current to be taken can be set at any | 
value within the limits of the dynamo. | 
(3) When the apparatus has been set for any desired | 
current, the latter remains practically constant from short | 
circuit to the maximum length of arc that the volts will ' 
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| during the charge the current tends to decrease, so that, 
| since the current in the coil B and the effect 


roduced 
by the latter is reduced, the result is that the slip of the 


| clutch decreases and the speed and voltage of the dynamo 


is increased, The full charging current is, therefore, kept 
up all along the charge. 


Motor GENERATOR SETS. 


Messrs. Davies and Soames further claim that the clutch 
offers considerable advantages in motor generator sets 
used for tramway supply. For instance, when it is used 
as the coupling between the motor and the generator if 
a short circuit should occur on the trolley side, instead 
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A short arc does net 


work, since the are cannct run away from him. 


are no jumps and breaks in the ¢urrent, such as would be 


cbtained by a magnet cutting in and out a “ limiting | 
resistance.” We had an opportunity of proving these | 
assertions satisfactorily. 

(4) There is no resistance whatever introduced into the | 
welding circuit, consequently the whole of the watts | 
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Fig. 3—ELECTRICAL CONNECTIONS OF CLUTCH 


There is no negessity to snatch at the are | of the generator being thrown off the circuit by the over- 


| 


produce a rise of current and consequent burning. The | 
operator is thus enabled to give his full attention to the | : 
There | load is picked up again, after the short circuit has been 


load release, the current remains at its pre-arranged maxi - 
mum and the volts drop in consequence of the clutch 
slipping. If the short circuit remains on for any length 
of time the generator can be switched off. When the 


removed, the trouble usually experienced by the cars all 
trying to start at once, and thereby opening the overload 
release, is entirely avoided, as any attempt to overload 
the circuit beyond the permissible point causes the clutch 
to slip and the volts drop. The current cannot rise past 
a given amount, but the cars get their current and the 
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Fig. 4—-THE CLUTCH ARRANGED TO CONTROL MECHANICAL OUTPUT OF MOTOR 


generated are used upon the work. This attribute not 
only reduces the operating cost, but substantially increases 
the plant efficiency. 


Batrery CHARGING. 


In the case of battery charging, the voltage of the 
dynamo is set by means of the field regulator to the fully- 
charged voltage of the battery, and the clutch is adjusted 
by regulating the A and C coils, to transmit only the full 
charging current. If the battery be then put in circuit 
the current cannot rise above the required amount, for 
the clutch will slip so as automatically to reduce the volts 
to the required amount to drive the full charging current 
into the battery. As the voltage of the battery increases 





volts rise as the cars get under way, the load being thereby 
decreased. It is pointed out that what has been said 
above applies, of course, to a bank of motor generators 
as much as to a single machine. Moreover, since the 
clutch only slips on an overload the power lost by it when 
running is entirely negligible, and since no overload release 
need be used either on the generator or the motor, the 
motors—in the case of a bank of machines—will not be 
stopped, and there will not he any need to re-synchronise 
before picking up the load. : 


CoNTROLLING THE MECHANICAL OuTPUT OF MOTORS. 


For controlling the mechanical output of a motor a 
similar clutch to that described in the foregoing and wound 
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with the three coils A, B and C, is used, but since the 
dynamo is replaced by some mechanical device, such as 


a screw and worm wheel, or by gearing, the B or series coil | 


' brushes are slid round in the direction of Y! Y the current 


is put in series with the motor armature, and its action is 
to make the clutch slip when the motor takes the maximum 
current it is to be allowed. 

If the A and B coils only were used, the action would 
be as follows:—Suppose the screw and worm wheel to be 
operating a winding drum, hauling an irregular load, as 
the load increased the current taken by the motor and 
fiowing through the B coil would increase, and there- 
fore the pressure between the members of tho 
clutch would decrease, until the motor was taking 
the full current allowed. If the load continued to 
increase the clutch would slip, but directly it com- 
menced to do so, it would, owing to the rapid fall of 
the coefficient of friction, slip down suddenly to a point 
at a much slower speed, and it would not pick up its normal 
load again from that point. The load would have to be 
reduced until the slip of the clutch was sufficiently reduced 
to reach the ascending portion of the coefficient of fric- 
tion curve. To obviate this difficulty a very small dynamo 
is attached in any convenient position to the variable 
speed side of the clutch, so that its volts will vary with the 
speed. This dynamo is arranged to energise the C coil, 
to compensate for the variations of coefficient of friction 
as previously explained. A diagram of such an arrange- 
ment is shown in Fig. 4. The small dynamo may be (a) 
separately excited from the motor circuit; (b) shunt 
wound, or (c) compounded in any way desired to give a 
speed-volt curve suitable for compensating the friction 
variation. 


APPLICATIONS OF THE CLUTCH. 


From what has been said, it appears that the clutch 
should be suitable for driving machinery which is subject 
to sudden shocks, or to very intermittent loading, and 
the inventors claim that it is applicable to rolling mills, 
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stamping presses, heavy lathes and planing machines, 
. Shears, &c., and that it also acts as an efficient accelera- 
tion controller in starting up heavy machinery in which 
there is a large amount of stored-up momentum, such as 
hydro-extractors. We have not, of course, seen examples 
of any of these applications, but we see no reason why 
the inventors’ claims should not be substantiated. The 
clutch, at any rate, could be made to protect machinery 
likely to be jammed, such as anchor winches, capstans, 
and winding drums for hauling trucks in mines, &c. 


HAND-ZSONTROLLED CLUTCH. 


The chief difficulty met with in designing electro-mag- 
netic friction clutches is that due to the residual mag- 
netism. Toovercome the “ sticking ”’ difficulty it has been 
customary (a) to leave a gap in the magnetic circuit, that 
is to make a comparatively bad magnetic circuit ; or (6) 
to provide a spring sufficiently strong to pull the clutch 
apart when the electric circuit is broken. The former 
course entails a larger clutch, and may not entirely over- 
come the difficulty, while the latter makes it impossible 
for the clutch to pick up its load gradually, because, when 
the clutch is sufficiently energised to overcome the spring, 
it engages with a snap. In like manner it cannot release 
its load gradually. 

In the Dayies-Soames clutch the magnetic circuit 
has, as will be seen from Fig. 1, been made as compact as 
possible. We are informed that it will transmit 1000 
watts of electrical energy with a consumption of less than 
1 watt, ¢.e., one-tenth per cent. less. In consequence of the 
excellence of the magnetic circuit, the clutch may, in fact, 
be arranged, if desired, to be magnetised to a higher den- 
sity than that required to transmit the load, in which case 
the clutch current can be broken altogether when the 
clutch is transmitting full load. The residual magnetism 
is sufficient to carry the load, and the clutch works with- 
out any consumption of energy at all, the current being 
only employed to pick up or release the load. 

The residual magnetism of the clutch under considera- 
tion is, in fact, over 50 per cent., but owing tc the special 
method of operating it, this residual magnetism is com- 
pletely swept out on releasing the clutch, and it can be 
operated at any degree of slip and at any load, gradually 
upwards and downwards, between zero and full load. 

For hand operations the connections of the clutch 
circuit are as follows :—The clutch ifi this case is wound 
with a single magnetising coil, connected to one or two 


slip rings, and arranged in the circuit in the manner] P© 


shown in Fig. 5, in which A represents a small battery, 
or other source from which a small current may be ob- 
tained. This battery is connected at the points X and 
X1 to the opposite sides of a continuous resistance 
RRRR. Band B' are two brushes which are arranged 
to slide round and make contact with this resistance. 
To them, too, the ends CC! of the clutch magnetising 





coil A are connected. It is obvious that if the brushes 
are arranged so that one touches the point X and the other 
the point X}, the clutch will receive its maximum current, 
since no exterior resistance will be in circuit. If the 


will decrease to zero at Y'Y. If, again, they are slid on 
in the same direction to some such position as Z' Z, the 
current in the clutch will have become reversed and have 
risen in the opposite direction. 

In actual working, to release the clutch from full load, 
the brushes are slid round from X!X in the direction of 
ZZ until the current is reversed and rises sufficiently in 
the opposite direction to sweep out all the residual mag- 
netism. Stops are placed at the points X!X and Z'Z, 
and the clutch can then be worked with a perfect grada- 
tion of slip between these points. We had an opportunity 
of judging this for ourselves. In the clutch shown, the 
power consumption over the clutch coil and the resistance 
RRRR amounts, so we are told, to about 2 watts per 
1000 watts transmitted. 








ARTIFICIAL MANURES FROM BLAST- 
FURNACES. 


LecrurtIne at the London School of Economics on 
Friday, January 18th, on the position in this country as 
regards supplies of artificial manures, Sir Alfred Hall, 
formerly director of the Rothamstead experimental station, 
and now Permanent Secretary of the Board of Agricul- 
ture, referred tc the production of basic slag and potash 
from steel work: and blast-furnace practice. There was, 
he said, an ample supply of basic slag from steel] manufac- 
ture, but it now contained only 12 to 13 per cent. phos- 
phoric acid against 17 per cent. before the war. The 
needs of the farmer, however, for the coming year in the 
matter of phosphatic fertilisers would be met. Before 
the war we were entirely dependent for our supplies of 
potash upon Germany, which possesses the only mines 
in the world, viz., those at Stassfurt in Prussia. There 
had, however, been discovered a home source which would 
supply a good deal of our needs. It had been found that 
there was an appreciable amount of potash in the flue 
dust from blast-furnaces, which was readily obtainable. 


‘The flue gases*were now condensed, and in the first con- 


densing chamber there was a black dust which contained 
from 2 to 3 per cent. of potash ; in the next set of chambers 
there was a dust brick-red in colour, which was very much 
richer in potash, the quantity being about 7 per cent., 
whilst in the last set of condensing chamber there was a 
eream-coloured dust which contained from 12 to 13 per 
cent. of potash. There were now 300 blast-furnaces at 
work in this country, and it was estimated that one furnace 
would produce per year 20 tons of black dust, 5 tons of 
red dust and one ton of cream dust, the total potash con- 
tent amounting to 50 tons. Thus, when the whole busi- 
ness was properly organised, there would be available 
some 15,000 tons of potash per annum out c* the flue dust. 
It could be sold at 10s. per unit of potash, as compared 
with 4s., the price paid before the war for the German 
material. British agriculture, however, before the war 
consumed 23,000 tons, and it ought, in the future, to 
require 40,000 to 50,000 tonsper year, and means were 
being inquired into for supplementing the supply from 
blast-furnace flue dust. 








HIGH TEMPERATURE PROCESSES AND 
PRODUCTS. 


On Monday last, Mr. C. R. Darling gave the first of a] 


series of three Cantor lectures at the Royal Society 
of Arts. His subject was “ High Temperature Processes 
and Products.’ Prefacing the lecture by explaining that 
high temperature, for the purpose in view, would be taken 
to mean the temperatures possible when burning ordinary 
fuel in air, Mr. Darling pointed out the importance of 
endeavouring to discover whether there was any possibility 
of obtaining in these circumstances a temperature in any 
way approximating to that of the electric arc or the oxy- 
acetylene flame. Describing the various methods now 
in use for obtaining high temperatures, the characteristics 
of the Bunsen and Meke burners were explained. The 
former gives a maximum temperature of 1570 deg., and 
the latter 1770 deg. Pressure was of great importance 
in burning gases, and having regard to observations that 
the temperature of the compressed charge in a gas engine 
had been found to be 2000 deg., Mr. Darling suggested 
that some researen on this subject would be valuable. 

After a passing reference to the surface combustion 
system of Professor Bone, the burning of gas in oxygen 
was mentioned. The difficulty was to get pure oxygen 
on a sufficiently large scale for practical operations, a dif- 
ficulty that had not yet been solved. The one direction 
in which we could look for these supplies of oxygen was 
from the cyanamide process of fixing atmospheric nitro- 
gen. If it could be procured in large quantities it 
would enable higher temperatures to be obtained than 
at present, and many other. important results would 
follow. 

With the oxy-hydrogen blow pipe, which was invented 
in 1801, and was still used for the smelting of platinum, 
temperatures of 2500 deg. Cent. were obtainable. Coal 
gas might be used with advantage instead of hydrogen, 
but there was the drawback that it contained a certain 
number of impurities which might have a detrimental 
effect upon the work upon which the flame impinged. The 
probability was that coal gas would be used more in this 
connection than it had been in the past, because fairly 
successful results could be obtained in the welding of cast 
iron with the oxy-coal gas flame, but the process demanded 
considerable care on the part of the operator. The tem- 
rature of the oxy-coal gas flame was approximately 
that of the oxy-hydrogen flame. 

A special use to which the oxy-hydrogen blow pipe was 
being put before the war, but developments of which 
were suspended temporarily, was the spraying of metal as 
a substitute for electro-plating. It had been found that 
if molten metal was blown in the form of a spray on toa 
cold surface, it united with that surface in a remarkable 





manner. The metal which it was wished to spray was 
fed into the blow pipe and sprayed under the influence 
of a blast of air. An example of the manner in which 
brass can be sprayed on to wood was exhibited, as were 
also other samples of this spraying process, including 
stencilling on a fabric. During the early experiments 
before the war, it was found that the cost of spraying a 
square foot of surface with a copper coating yysin. thick 
was 7d., excluding the cost of the metal, which amounted 
to twenty mmes and was deposited in 1} minutes. 
Obviously the lower the melting point the less the cost, 
as less fuel was consumed. In the case of zinc, the cost 
of the metal for spraying a square foot was }d., and the 
time taken was less than one minute, the melting points 
being 419 deg. for zinc and 1084 deg. for copper. With 
aluminium the time taken was 0.6 minute, and the cost 
0.3d., whilst with lead, the time takea was one-tenth of 
a minute and the cost 0.08d. Mr. Darling suggested that 
the process would be useful for spraying engineering 
structures after erection as a protection against corrosion. 
Incidentally he mentioned that by the process it was pos- 
sible to spray aluminium, a material that had hitherto 
defied electro-deposition. That would prove useful in a 
great many instances. 

The oxy-acetylene flame gave a temperature of about 
3000 deg. Cent.,and the value of the few extra hundred 
degrees was very remarkable. Similar temperatures 
were obtainable by the Thermit process, but it was 
impossible to measure these temperatures with 
absolute accuracy, as it was necessary to rely upon 
the optical pyrometer. The temperature, however, could 
be taken as being about 3000 deg. The final method 
of obtaining high temperature was by means of the electric 
furnace, in which a temperature of 3700 deg: was obtain- 
able. The next lecture will deal with some of the practical 
applications of high temperature processes. 








BOOKS OF REFERENCE. 





Tus year’s edition of the ““ Electrical Engineer's Diary,” 
which is published annually by Messrs. 8. Davis and Co., 
of 30 and 31, St. Swithin’s-lane, London, E.C. 4, calls for 
as much.commendation as the volumes which have gone 
before it. The only fault to find is that the title by no 
means gives an indication of the contents. Actually the 
book is a mine of information on subjects likely to interest 
not only the electrical engineer, but many others as well. 
It would be utterly impossible to specify in detail the 
full extent of the data given. We can only refer to it 
broadly. The first sixty pages are devoted to the genera- 
tion of electricity. Then there are eighty pages or so 
given over to the application of electricity for power pur- 
poses, and practically every conceivable trade is touched 
upon. Then follows a section given up to the application 
of electricity for lighting purposes. It runs to about 
seventy pages. Then there is another section devoted to 
the installation of telephones and bells, and another to 
the application of electricity to cooking and heating. 
These together occupy nearly fifty pages. Then there 
is a section giving “ general information,” in which are 
included such things as data concerning conductors, insu- 
lation, overhead transmission lines, the rating of electrical 
machinery, technical terms and definitions, &c. A most 
useful feature of this section is a long list of trade names, 
with the articles or goods they refer to, and the names 
of the manufacturers. Finally, there are sections dealing 
with official rules and regulations, and giving information 
as to electric supply stations. 





THE sixth issue of the ‘“‘ Commercial Year Book of the 
Birmingham Chamber of Commerce” is an excellent 
production. It contains, first of all, a list of the members 
of and other information concerning the Chamber. Then 
there is an introduction by Mr. A. W. Kirkaldy, Professor 
of Finance in the University of Birmingham. Following 
it there is a brief reference to the Chamber itself, its 
functions and primary objects. Particulars are then 
given of the foreign trade of the United Kingdom ; imports 
from foreign and colonial sources ; exports ; employment, 
wages and trade disputes ; population ; coal, iron ore, pig 
iron and steel production ; shipping; agriculture; sea 
fisheries ; railways; tramways; joint stock companies ; 
savings banks; building societies; industrial and pro- 
vident societies ; life assurance and annuities; the Post 
Office ; patents, trade-marks and designs; pauperism ; 
imperial revenue and expenditure ; the National Debt ; 
customs receipts ; excise receipts ; income-tax ; condition 
of trade and people; government departments ; receipts 
and payments of local authorities ; metric measures and 
weights ; money of various colonial possessions ; weights 
and measures of various colonial possessions, and money 
and weights and measures of the principal foreign countries, 
all with the English equivalents ; certificates of origin for 
various colonies, countries, &c. A chapter on Greater 
Birmingham follows, and in it are included particulars 
concerning the industrial population and the multifarious 
manufactures of the city. There is then a chapter on 
“ The Industries and Commerce of Birmingham and Dis- 
trict,”’ and a short note on the trade of the Empire. What 
is termed a “colour section”’ follows. It consists of a num- 
ber of advertisements reproduced in colours, many of them 
very good, and one of them exquisite. Finally, there 
are a classified trade index in English, French, Russian 
and Spanish, and an illustrated trade-mark section. The 
whole forms a most valuable compendium, and we must 
add a word of praise to the printers—Bemrose and Sons, 
Limited—who favs done their work right well. 





Last year we had occasion to welcome a new-comer, 
under the title of ‘‘ The Syren and Shipping International 
Mercantile Diary.’”’ This year’s edition bears the addi- 
tion “and Year Book,” it having been represented to the 
publishers that the shorter title did not adequately indi- 
cate the contents of the book. It certainly did not. We 
are bynomeans sure that the new one does. It would be hard 
to find any single title which would give a correct impres- 
sion of exactly what the book contains. There is between 
its two eovers a wealth of information, much of which, 
in addition to being useful to those engaged in mercantile 
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pursuits, is valuable to others as well. There are numerous 
tables, many of them having to do with the conversion 
of moneys, and interesting particulars are given of all the 
countries in the world. The editor is evidently an ativo- 
cate of the adoption of the decimal system. ‘‘ In view,” 
he says in his introduction, “of the increasing interest 
in and necessity for the adoption of the decimal system, 
an explanatory article on the same, by Mr. Harry Allcock, 
secretary of the Manchester Decimal Association, has 
been inserted.”” Moreover, the volume has for a sub- 
title ‘‘ The Decimal Book,” and it deals throughout very 
largely in decimals. .There is, in addition to its other 
contents, a three-day-to-the-page diary, and, taking it all 
round, it is a most useful book to possess. It is published b 
Syren and Shipping, Limited, 91 and 93, Leadenhall- 
street, London, E.C. 3. Price 5s. net. 





In its 1917-18 issue, ‘‘ Garcke’s Manual of Electrical 
Undertakings’ appears in its twenty-first annual edi- 
tion. It is a book of reference so well known that it is 
quite unnecessary for us to enter into any description of 
its contents. Suffice it to say that it now gives informa- 
tion—much of it in considerable detail—of no less than 
2500 electrical undertakings, and that it does not seem 
to have been affected by the war; at any rate, it 
appears to be just as bulky and full of data as have been 
its forerunners. The volume is published at 2ls. net by 
the Electrical Press, Limited, Fisher-street, Southamp- 
ton-row, London, W.C. 1. 


THE publishers of the ‘‘ Post Office London Directory ” 
for 1918, who, as nearly everyone knows, are Kelly’s Direc- 
tories, Limited, of 182, High Holborn, W.C. 1., may well 
congratulate themselves on having brought out the pon- 
derous volume for 1918, ten days before the end of 1917. 
This custom of issuing the Directory some days before 
the beginning of the year has, we understand, been 
unbroken for over a century. In the present case there 
was every reason for anticipating delay. There were 
the ever-increasing difficulties in obtaining labour and 
material ; while type, metal, paper, boards and cloth have 
not only been a trouble to obtain, but have very materially 
increased in cost during the year. Then, too, the urgent 
demands of the Government. for leather has well-nigh 
precluded the use of it for binding purposes. These 
matters alone might have caused delay in publication, 
but, in addition, the publishers have carried out the really 
gigantic task of including in each address the new numbers 
of the postal delivery offices after the district initials. 
The change, which has necessitated the making of altera- 
tions to nearly every line in the 2236 pages contained in 
the book, will be of very great value, not only to business 
people and all letter writers, but to the Post-office officials 
as well, for, doubtless, the numbers will be more widely 
used than has hitherto been the case. The ability to 
obtain the full address, including the district number, 
without hunting for it in a separate book, will certainly 
be greatly appreciated. It would have been hard to say 
beforehand in what way the value of the Directory could 
be enhanced, but this change has certainly done it. 








TRADE WITH SERBIA. 





The Serbian Industrial Mission which has come to this 
country with the object of obtaining information that will 
be of service when the reconst~uction of Serbia becomes 
possible, was entertained to a luncheon by the British 
Engineers’ Association on Monday last. 

The president of the Association—Sir Wilfred Stokes, of 
Ransome and Rapier, Limited—in an address of 
welcome, assured the members of the Mission that the 
engineers of Great Britain would only be too glad to supply 
the material necessary for the re-establishment of the 
industries of Serbia, if these wants were made clear, and 
he was convinced also that they desired to help towards 
closer commercial intercourse with Serbia in the future. 

The Serbian Minister, who responded to the welcome 
given to the Mission, emphasised the desire of the Serbians 
to secure the aid of British engineers, and Dr. Djuric, in 
a very able address pointed out the great opportunities 
for British engineering enterprise when the time comes 
for rebuilding and extending the railways of Serbia. 

The members of the Mission, who were placed amongst 
the members of the Association, gave, in conversation, 
very valuable information with regard to the splendid 
German and Austrian organisations which were in existence 
before the war to capture the trade and control the banks 
of Serbia, Rumanie, and Bulgaria, and criticised the lack 
of such organisation, or, indeed, of any studied effort on 
the part of Great Britgineto secure trade in the near East. 
Many young Serbians, for instance, it was asserted, were 
from time to time taken into German works, trained and 
subsequently sent out to procure business in their own 
districts. Why, it was asked, could not Great Britain 
adopt some such methods, or strive in similar ways to 
secure representatives familiar with the language and 
knowing the people, to compete with them. 

It is satisfactory to know that 300 Serbian youths are 
now in English schools, and it is proposed to send more to 
obtain technical training as engineers. 








FATAL DERAILMENT ON THE MIDLAND 
RAILWAY. 


Heavy rain and melted snow contributed to the first 
fatal passenger train accident of the present year, arc the 
first since January 3rd, 1917, over a year ago. It occurred 
about three-quarters of a mile north of Little Salkeld 
Station of the Midland Railway, between the 290} and 
2904 mile-posts, and eighteen miles south of Carlisle. 

The accident in question was the derailment, about 
four o’clock on Saturday afternoon last, of the 8.50 a.m. 
down express from St. Pancras to Glasgow, which consisted 
et the time of eleven vehicles, drawn by a 4—4—0 engine, 
No. 1010, stationed at Carlisle. The train would be 





travelling at about fifty-five miles per hour, and had all 
signals in its favour. Little Salkeld Station is approached 
by a curve from the left ; then after passing through the 
station on the straight, the line takes a curve to the right, 
followed by about half-a-mile of straight through a cutting, 
known as Throske Hill cutting. Some ten minutes or so 
before the express passed a goods train in the opposite 
direction had gone through. Apparently the line was then 
in good order, but before the express arrived a slip 
occurred in the bank on the up side, the earth from which 
fouled the down line. The express ran into it. The 
engine and tender were derailed to the left, the leading 
van and the next coach mounted the tender and were 
destroyed, whilst the remainder of the vehicles, except 
the last two, were derailed, but, considering the rough 
usage they received, not seriously damaged. We under- 
stand that one of, if not both, the destroyed carriages 
was lighted by gas, but there was no subsequent fire. 
Six passengers were killed and two lie in the Cumberland 
Infirmary, seriously injured. 

As to the cause of the slip, it is not desirable, at present, 
to express any opinion. The cutting has revetments cut 
into it, but the slip occurred about 100 yards south of the 
furthest revetment. Above the top of the cutting is a 
large turnip field running up the hillside eway from the 
railway. The slip has left a cavity about 35ft. by 20ft. 
and 15ft. deep. 

The deputy coroner for East Cumberland opened his 
inquiry on Monday, and after evidence of identification, 
the inquest was adjourned to Monday next. Mr. H. K. 
Beale, on behalf of the railway company, expressed regret 
at the accident and sympathy with the sufferers. For 
the moment, he preferred not to say anything as to the 
company’s accepting liability. At the time of writing 
there is no news as to when the Board of Trade inquify 
will be held, but we nnderstand that Colonel Pringle has 
been appofnted to hold it. 








MINISTRY OF MUNITIONS ORDERS. 





THE PRICE OF IRONSTONE IN THE MIDLANDS 
DISTRICT. 


THE Minister of Munitions has, under date of January 
18th, ordered that no person shall, until further notice, 
buy, sell, deliver or deal in, or offer to buy, sell, deliver 
or deal in any ironstone, mined, won or got, or to be 
mined, won or got in Rutlandshire, Leicestershire, North- 
amptonshire, north-east of a straight line drawn from 
Rugby to Buckingham, and Lincolnshire, south of a 
straight line drawn from Newark to Sleaford, at a price 
exceeding 3s. 9d. per ton f.o.t. at mine or quarry, but 
that for every sum of ls. 3d. per week by which the rate 
of wages for ironstone getters employed at any particular 
mine or quarry in the districts specified is increased above 
the rate current at such mine or quarry on the 12th Nov- 
ember, 1917, there may be added to that maximum price 
for ironstone mined, won cr got at that mine or quarry 
the sum of 4d. per ton. 


SPELTER. 


Tue following Order, dated January 22nd, has been 
made, extending the Order of March 23rd, 1917, as to 
spelter, and substituting the following for Clause 5 in 
that Order :—‘‘ 5. For the purpose of this Order, the 
expression ‘ spelter’ shall mean spelter of all qualities, 
and shall include sheet and rollec zinc, scrap zinc, hard 
spelter, dross, zinc ashes, flux skimmings, zinc dust, zine 
ore, zinc oxide, zinc sulphide—or lithopone—whether dry, 
in oil or pre for use, and zinc compounds of every 
kind, or any of them.” 


IRON AND STEEL. 


By an Order dated January 22nd, the General Permit of 
November Ist, 1916, as subsequently modified, fixing 
maximum prices for—amongst other things—bar iron 
and steel is made to take effect as if under the heading 
‘*Maximum Basis Prices for Bar Iron,” the following 
words, namely :—‘‘ Marked bars, £16 per ton net f.o.t. 
makers’ works” were substituted for the words ‘“ Marked 
Bars, £15 10s. per ton less 2} per cent. f.o.t. makers’ 
works.” Moreover, until further notice no extra for tensile 
quality contained in any list of authorised extras is to be 
charged on any sale of steel in shell discard quality in 
addition to the maximum basis prices set out in the 
General Permit as subsequently modified. In cases where 
shell discard steel has been transferred to works other 
than those of the maker for rolling down into special small 
billet sizes in order to meet urgent requirements, 
permits for selling such billets at prices other than those 
authorised under the General Permit may be granted if 
the proposed price be approved. Application for such 
permits should be made to :—The Controller of Iron and 
Steel Production, Room 382, Ministry of Munitions of 
War, Whitehall-place, S.W. 1. 








AMERICAN ENGINEERING NEWS. 





PUMPING MACHINERY FOR WATERWORKS. 


THE turbo-centrifugal pump has ‘become a close com- 
petitor of the reciprocating pumping engines which have 
for years been the standard type for waterworks plants. 
In a paper before the American Waterworks Association, 
Mr. John W. Alvord pointed out that until very recently 
the vertical triple-expansion reciprocating engine was 
pre-eminent for high-service pumping, under continuous 
operation, where daily capacities of 10,000,000 to 30,000,000 
gallons were required. It seems to have reached the limit 
of its performance at 185 million foot pounds for 1000 Ib. of 
dry saturatedsteam. With saturated steam the duty limit 
hag been raised to over 200million foot-pounds per 10001b. 
of steam, but the duties are not comparable on this basis. 
The use of superheated steam has not become general. 
For units of 2,000,000 to 10,000,000 gallons daily capacity, 
the horizontal, cross-compound, crank and fly-wheel con- 





densing engine has had an almost undisputed field, and has 
a duty range of from 110 million to 145 million foot-pounds 
per 1000 lb. of dry steam. Both- of these types of engines 
were so far perfected ten years ago that few improvements 
have since been made. Turbo-centrifugal units are now 
being built on duty guarantees equal to those of —— 
cross-compound engines, and on the basis of equal duty 
they have an advantage in first cost and compactness. 
The record duty so far is 164 million gallons per 1000 lb. 
of dry steam ; while this is considerably below the record 
for vertical triple-expansion engines, the smaller cost is a 
distinct advantage over the older types. A considerable 
invasion of the waterworks field by this newer type of unit 
is to be expected. Gas-driven pumps have had but limited 
application. There has been a wide development in cen- 
trifugal pumping units for tubular wells, including deep 
wells. The pumps are driven, as a rule, by motors mounted 
directly on the pump shafts. 


RAILWAY BRIDGE SPANS MOVED TO NEW PIERS. 


The necessity of rebuilding old stone piers and increasing 
the length of the swing span of the St. Joseph and Grand 
Island Railroad bridge across the Missouri River, bas been 
met by building new piers between the old ones, and then 
moving the fixed spans longitudinally to. rest upon 
the former. There are three spans of 300ft., weighing 
1000 tons each. Timber and steel falseworks were bvilt 
under the spans, carrying a line of rails under each line of 
trusses. Upon them were steel frame bogie trucks, six 
under each truss, or twelve under each span. Each truck 
carried a vertical hydraulic jack of 350 tons capacity, 
which were so connected by pipes as to give a uniform 
and equalised loading. The 36 bogie trucks were con- 
nected by longitudinal beams, having loops to engage the 
king-pins of the trucks. The two lines of bearns were 
connected at the end by a cross-girder, to which were 
attached four lines of hauling tackle. The lines were 
led to the drum of a winding engine driven by an electric 
motor of 240 horse-power. On November 14th, after 
some hours of preparation, the three spans on the bogies 
connected up into one haulage system were moved 
together a distance of 140ft. in 13 minutes. The 
centre and one arm of the swing span will be cut away 
and replaced by a temporary plate-girder bascule span. 
The other arm will become a fixed span. With the old 
bridge thus arranged for carrying traffic, the new swing 
span will be erected in the open position, or parallel with 
the stream, its pivot pier being a short distance from the 
old pivot pier. When this is completed and fully equipped, 
the old span and temporary bascule will be removed and 
the new span swung into position. 


HEAVY MAIN-LINE RAILWAY 
ELECTRIFICATION. 


The Chicago, Milwaukee and St. Paul Railway, which 
has already electrified 440 miles of its main line through 
the Rocky Mountains, has placed contracts for the elec- 
trification of 220 miles from Othello to the Pacific coast 
ports of Seattle and Tacoma. There will be seventeen 
locomotives and eight sub-stations. The Westinghouse 
Electric Company furnishes seven locomotives and equip- 
ment for five sub-stations, while the General Electric 
Company has the balance of the contract. The sub- 
stations are spaced twenty-one to thirty-five miles apart, 
and have either one or two motor generator sets of 2000 
kilowatts, with space for an additional set in each case. 
They are 3000 volt continuous current machines, having 
a 2500 kilovolt-ampére, 2300 volt, 60-cycle motor and two 
1000 kilowatt, 1500 volt, direct current generators con- 
nected in series. Each set can carry 200 per cent. over- 
load for five minutes. Two stations will be supplied with 
55,000 volt current, while the others will have 102,000 
volt current. The line crosses a mountain range, and 
has three long gradients of 1 in 48, 1 in 62, and 50 miles of 
1 in 100 to 1 in 57. Two of the engines are shunting loco. 
motives of 75 tons weight, each carried on a pair of four- 
wheel bogies. They have a tractive effort of 22,000 lb. 
The passenger locomotives will have twelve motors, the 
Westinghouse engines using the quill type of driving gear, 
and the General Electric engines having a bipolar gear- 
less drive. These locomotives are required to haul trains 
of twelve steel carriages, or 960 tons, at 25 miles an hour 
on the ruling gradient of 1 in 48, and at 60 miles am hour 
on level line. The contract required the first ten engines 
to be completed in four months. 








ALMANACS AND DIARIES. 





Hutuse anp Co., Limited, of Manchester, have sent us an 
almanac of the monthly tear-off type, the sheets of which bear 
a series of views of some of the large machine tools made by the 
firm. 

From Stewarts and Lloyds, Limited, we have received their 
usual monthly calendar. 1+ is one of those that show removable 
cards in a frame, that stands on the table or hangs on the wall, 
and is always a tasteful production. Edgar Allen and Co., 
Limited, of Sheffield, have also issued a calendar of the same 
general kind. 

Wr have received from Samuel Fox and Co., Limited, of 
Sheffield, a book which differs materially from the others 
mentioned under this heading. It is a pocket-book in a 
substantial leather cover, measuring 6}in. by 4}in., with the 
usual compartments for stamps, cards, memoranda, &c., but the 
space given up as a rule to a diary is occupied as to one-half by 
sheets of squared paper, and as to the other half, by a description 
of the Stockbridge works and to advertisements of the products 
of the company, supplemented by a few useful tables. It is 
interesting to note that the amalgamation with Steel, Peech and 
Tozer has brought the combined output capacity of the firms 
up to nearly a million tons of steel per year. Frodingham, 
Appleby and Workington are also now included in this powerful 
amalgamation. 








Tue ORDER OF THE British Emprre.—From the list of New 
Year’s honours conferred in the Order of the British Empire, 
which was published in our issue of January llth, we in- 
advertently omitted the name of Mr. Harry Smith, joint 
managing director with his brother, Mr. Arthur Smith, of Dean, 
Smith and Grace (1908), Limited, who has been made a Knight 
Commander of the Order. Sir Harry Smith has been 
chairman of the board of management of the Nationa! Shell 
Factory at Keighley since June, 1915, 
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HEAVY LOCOMOTIVES ON THE DENVER AND 
RIO GRANDE RAILWAY. 


Some particulars of a new series of heavy locomotives 
of the 2-10-2 type, which, constructed last year by the 
American Locomotive Company for the Denver and Rio 
Grande Line, were given in the issue for August 3rd of the 
Railway Age Gazette. These immense engines weigh 
428,500 lb.—-say, 191 tons—and have a tractive effort of 
81,200 lb. The tenders weigh 196,400 lb., so that the total 
weight of engine and tender is 624,900 lb., or, say, 279 tons. 
Ten of them have been put into service, and of that 
number five are being used between Denver and Salida, 
Cal., for hauling through goods and mineral trains, while 
others are employed as helpers between Minturn and the 
top of the incline between that place and Malta. The 
profile of the line in which these places occur is shown 
below. On the part between Denver and Salida the maxi- 
mum gradient is 1.42 per cent., with 6 deg. curves not 
compensated, while at one point there is a 12 deg. 30 min. 
curve. Between Minturn and the top of the incline the 
maximum gradient is 3 per cent., and the west-bound line 
has a maximum curvature of 16 deg. Though the loco- 
motives measure 56ft. 6jin. long over all, the rigid wheel 
base is only 16ft. 6in., so that no difficulty is experienced 
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CENTRAL HEATING. 





In a recent number of La Nature, M. Bosquet, a French 
engineer, discusses the application of municipal central 
heating to city areas and townships. It is well known, 
of course, that certain towns, principally in the United 
States, have established central generating stations and 
systems of distribution of heat to households and 
municipal buildings on the subscriber principle, in the 
same way that gas, water, and electricity are supplied. 
Special technical difficulties require careful investigation, 
and means have to be provided for laying the mains so 
as to prevent loss of heat by leakage, &c., and for metering 
the supply and regulating the temperature in the houses. 
These matters are treated at some length by the writer. 

M. Beaurienne, a well-known French heating engineer, 
proposed some years ago to apply the large scale central 
system to one of the districts of Paris. It has been esti- 
mated that for supplying a system having a sector of 3200 
by 3200 metres a mean supply of 180 million calories 
would be necessary—including 18 to 20 per cent. for trans- 
mission losses—representing 385,000 kilos. of steam, which 
wvuuld be raised from 42 tons of coal; this would mean a 
winter coal consumption for the area under consideration 
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include the construction of two large breakwaters at right 
angles to each other; and a seaway sufficiently wide 
for the easy passage of two or three ships abreast between 
the seaward ends of the breakwaters. If found desirable , 
one of the breakwaters may be extended some distance 
beyond the other, terminating in a “hook” or angle, 
affording added protection to the anchorage within. Con. 
crete is to form the material for the construction of the 
breakwaters, and, fortunately, the proper kind of stone 
for the manufacture of the concrete is said to exist in a 
large deposit near the port, and it is the intention to erect 
a small concrete plant in the port of Antofagasta to supply 
the materials for the mole. 

There is reason to believe that the valuable experience 
gained in the manufacture of large concrete blocks for 
the use of the Valparaiso port-works will serve in this case, 
and that the same procedure in construction will be fol. 
lowed. 

It may be recalled, in this connection, that immense» 
hollow blocks of concrete have been, and are being made, 
measuring about 50 feet cube, in a basin on the shore- 
front, and that when completed they are towed out to 
the necessary location in the bay, when they are loaded 
with stone and sunk. Work of this and other construc- 
tional character has been in progress since October, 1912, 
and it is confidently anticipated that it will see completion 
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DENVER AND RIO GRANDE RAILWAY—ONE HUNDRED AND NINETY-ONE-TON LOCOMOTIVE 


in operating on these sharp curves. Moreover, the tires 
on the first, the main, and the last pairs of drivers are set 
53}in. apart, while the second and fourth pairs are 53jin. 
Lateral fiexibility in the driving wheel base is secured by the 
use of the Woodward floating front driving axle ; the front 
truck has 6}in. swing on either side of the centre, and the 
trailing truck 43in. The tires on all the wheels are flanged. 
An outline drawing of an engine is given above, which 
is reproduced from the pages of our contemporary, and | 
the leading particulars are given in the following table :— 


Particulars of 2-10-2 Locomotive. 


Tractive effort -. .. .. 81.200 

Weight in working order 428,500 
ie ae eee 337,500 
» Ofengineandtender .. 624,900 

Wheel base, total .. .. .. 41ft. 5in. 

io driving 22ft. 6in. 

a rigid .. 16ft. 6in. 
OS ee ee 3lin. x 32in. 
Driving wheel, diameter . 63in. 

Boiler, working pressure .. .. - 195 Ib. per sq. in. 
Heating surface, tubes and flues 5001 sq. ft. 

- fire-box - 368 sq. ft. 
Superheater surface 1329 sq. ft. 
Grate area oe 88 sq. ft. 


The boiler is of the conical type, 96in. in diameter at 
the first ring. The fire-box is fitted with a combustion ! 
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PROFILE OF 


chamber, 50in. long, and has a “ Security” brick arch. | 
The superheaters are of the Schmidt type, and Street 
mechanical stokers are employed. 

A new device which has been fitted to these locomo- 
tives is the Vincent drifting valve. They are also fitted 
with the Chambers throttle valve, Nathan non-lifting 
injectors, Woodward engine trucks, the Cole trailing truck, 
the Chicago lubricator, and the Economy radial buffer. 
The tenders are equipped with the Miner friction draught 
gear, Barber side bearings and lateral rollers, the Lind- 
strom syphon tank valves, and Davis cast iron wheels. 
The water capacity is 10,000 United States gallons, and 
the coal capacity 21 short tons. 
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tricity supply. We may refer to the case of Sheffield, | not unsupported by certain vested interests in Congress, | 
where the output in 1914 was 26} million units, during | resulted in the Chilian Government calling for bids for a | 


ONE effect of the war has been the stimulation of elec- 


| for the Panama Canal. 


Canon City 


Miles From Denver. 


to the undertakings. 


of 181,440 tons. It is estimated, however, that the saving 
in fuel would be about 170,000 tons, since fuel is more 
economically utilised in a central station than by separate 
central heating for each house or block of houses, even 
when thermal losses en roule are taken into account. 
Summing up, the writer of the article in La Nature con- 
cludes that the adoption of the central or collective system of 
heating would greatly improve the hygienic state of dwell- 
ing houses and the atmosphere of cities. Further, it 


' would reduce the unit cost of heating and aid allied public 


services, such as electricity works, by decreasing deprecia- 
tion costs. 








PORT WORKS IN SOUTH AMERICA. 





Tr is clear that at least two of the Pacific States of South 
America intend to put their “ houses in order,” so far as 
their chief ports are concerned, before the termination of 
the European War gives the signal for that rush of ship- 
ping traftic that was anticipated—but did not materialise— 
Both Chile and: Peru have sum- 
moned to their aid the best available foreign advice. In 
the first case, it has been Captain Edward P. Mahony, of 
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LINE BETWEEN DENVER AND MINTURN 


New York and Havana, who has been called in as expert 
adviser ; in the second, it has been the great Dutch engi- 
neer Mynher Jacobus Kraus, who has been invited tc 
map out a comprehensive scheme for putting the chief 
Peruvian ports into the state of efficiency that they have 
never yet attained. Captain Mahony, who, in the course 


of his long and distinguished career has participated in | 


some of the most important engineering projects in Cuba 
and the United States, will undoubtedly prove a valuable 


asset in the contemplated reorganisation or completely | 
new construction of the Chilian ports of Antofagasta and | 


Mejillones, as well as some other of the Pacific coast ship- 
ping stations. The spirit of commercial rivalry between 
these two last-named ports only lends additional interest 


Earnest representations to this effect, 


the last financial year the output rose to 126} million | contract for the foundation works and improvement of 


units, and during the current financial 
to reach 172 million units. 


year it is expected | the port of Antofagasta at a price not to exceed £1,700,000. 


The good folk of Antofagasta aro | 
fearful of Mejillones outbidding them in point of | 


before the middle of 1919. 
£2,600,000. 

In addition to the important works proceeding at Val- 
paraiso and Antofagasta, there is about to be commenced 
improvement of the port at Arica, which, it may be men- 
tioned, is the terminus of the Arica—la-Paz (Bolivia) rail- 
way. The inconveniences and even dangers at this much- 
used port have long been realised, and the large and valu- 
able shipping traffics in connection with copper ores, 
nitrates and general Bolivian export and import trade 
have suffered grievously. Arica ranks as one of the 
“major ports”’’ of Chile, and all vessels calling there 
have—or until recently had—to undergo the process of 
fumigation. A large Clayton machine is used for the 
purpose, the Government's charge being one penny per 
registered ton, with a minimum payment of £5. No one 
who has had to land at Arica in small boats—as at all other 
Chilian ports, including that of Valparaiso—will be un- 
mindful of the inconvenience experienced, and of the 
expense involved. In fine weather the charge for landing 
is 1 dol. (paper) per passenger, and an additional 1 dol. 
for each package, large or small, landed or embarked. In 
rough weather, when it is possible to land at all, the boat- 
men’s charges are entirely a matter of arrangement. The 
provision of a proper landing or embarking stage at this 
and at all other of the Pacific ports will be welcomed 
nowhere more heartily than among the passengers who 
visit them. The news that Captain Mahony is setting 
about his new task with customary North American energy 
and thoroughness is satisfactory, and his own promptitude 
seems to have inspired the activities—usually controlled 
by the fatal “‘ mafiand ’’—of the Chilian officials, who, 
so it is stated, kept him waiting but thirty minutes before 
the necessary documents were returned to him, duly 
signed and sealed, authorising him to proceed with his 
preliminary work. 

We hope to return to the subject of the Peruvian port 
projects above referred to upon some subsequent occasion. 


The expenditure is put at 








A CONTRIBUTION to the study of the effect of storage 
on the properties of bituminous coals has been issued from 
the Engineering Experimental Station, University of 
Illinois (Bull. 97). Professor S. W. Parr, who has been 
associated with Wheeler, Barker, and Kressman in a series 
of experiments started in 1910, summarises the conclu- 
sions arrived at, and records further investigations ; more 
particularly of interest are those on the action of pyrites 
and the tests of weathered coals under boilers. Much 


| difference of opinion exists as to the part played by pyrites 


(FeS,) in promoting heating. Experiments are recorded 
showing the increase of soluble sulphates in coal of various 
grades of fineness on storage. Fine grades show marked 
increase, but only in one case of coal passing a ten-mesh 
sieve was any increase noted. It is concluded that to 
lead to sulphur oxidation two conditions are necessary : 
fineness of division and presence of moisture. It had 
been previously shown that the oxidation of 0.5 per cent. 
of sulphur produced sufficient heat to raise the coal, not 
allowing for radiation losses, about 125 deg: Fah. Finely 
divided pyrites, therefore, may well materially assist in 
promoting heating by itself raising the temperature 
to such a point that oxygen absorption is greatly acce- 
lerated. It is shown that whilst the heating value of stored 
coal is materially reduced, such weathered coal gives 
over-all boiler efficiencies as high as fresh coal, provided 
a higher draught is used and the fire kept thin and clear of 
the water-back of the grate, otherwise clinker trouble is 


' The plans have now been definitely decided upon, and | experienced. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(from our own Correspondent.) 


Ministry of Munitions and Ironmasters. 


Wira regard to the renewed application by the 
manufactured iron trade for an advance of maximum 
prices to offset increased cost of production, makers have 
been told to submit tables of costs for the information of 
the Ministry of Munitions. This has been done, and the 
figures show, it is stated, that the cost of producing the 
standard qualities is now substantially more than it was 
when the present limits were put upon selling prices. The 
question, greatly to ironmasters’ dissappointment, who 
are being increasingly dissatisfied at the delay, still remains 
unsettled, however. Hopes are entertained that in con- 
nection with the application of the 124 per cent. advance 
in wages, the details of which are expected to be setuled 
before the month is out, the Ministry may make known its 
intentions with regard to price adjustment. The present 
maximum of £15 10s., less 24 per cent. for marked bars, 
was fixed in August, 1916; and of £13 15s. net at makers’ 
works, for unmarked bars, in the previous April. Since 
1916 there have been several advances in wages, fuel is 
dearer, and last year South Staffordshire pig iron was 
raised by 5s. a ton, so that the cost of production is con- 
siderably higher. 


LATER. 


Tt has just been announced on Birmingham 
Exchange that the Ministry of Munitions has authorised 
an advance in Staffordshire marked bars of 10s. per ton. 
Prices also in future are to be net at makers’ works, 
instead of less discount and delivered. This makes the 
aggregate advance equal to over £1 per ton. The new 
price is £16 net, and John Bradley and Co.’s price £17 net. 


Finished Iron Demand. 


The bar mills are heavily laden with work, and 
in anticipation of a revision of prices contracts in most 
cases are accepted subject to such advance as may be con- 
ceded, Nor would it be surprising if other branches were 
affected. ‘Tube makers, for instance, have not altered 
their discount for many months, and the smaller houses are 
feeling the pinch. The upward movement in strip is the 
outeome of the stringency which has characterised the 
trade for some time. Business has been done at £16 10s., 
but £16 5s. is a more general figure. There is no slackening 
of the demand for small iron. Small rounds, three-eighths 
basis, commands £17 10s. for iron, and £18 10s. for steel. 
Consumers of rolled iron and steel generally have covered 
their requirements over the new quarter as far as possible, 
or they rely upon the Ministry to see that production 
does not suffer for want of raw material. The sheet trace 
is quiet. Offers of business are plentiful enough, but 
ironmasters can only obtain steel sheet bars for the rolling 
of material for which there is peremptory need. A certain 
amount is being done in the utilisation of plate shearings, 
&c. Business rules on the basis of £17 for black doubles, 
two-ton lots and upwards, and £19 for less than two-ton 
lots, with extras for special sizes to which the control is 
not specifically applied. The trade in galvanised sheets 
is negligible. 


Midland Iron Trade Wazes Matters. 


Last week's meeting of the Midland Wages Board 
was the most representative held for a long time, and all 
parties made a strong effort to grapple with the new wages 
situation. There is much confusion arising out of the 
latest Government award of 124 per cent. increase to 
labour, and there ere almost insuperable difficulties in 
applying the award to the iron trade. Yet it has to be 
done. Employers complain that the iron workers should 
have been classed with the engineers, since the two are 
entirely different. A feature of the new Government 
wages and Lowes award that is much commented cn 
here is the clause enacting that the week shall consist of 
54 hours, any excess to be paid for as overtime. The 
ironmasters say that this is quite impossible of application 
to the present double-shift system, and that if an overtime 
practice were introduced, the effect would merely be to 
encourage the men to prolong their heating of metal, 
wasting fuel and deteriorating quality. An element of 
complexity in the situation is the fact that in some cases 
tonnage men are claiming the 12} per cent. as an addition 
to their sliding scale earnings. The Special Committee just 
appointed by the Midland Iron Trade Wages Board, I am 
assured, will do its utmost to prepare a scheme making it 
as acceptable as possible to all parties. 


Pig Iron, 


There is comparatively little pig iron on offer 
this week. Smelters are keeping customers going with 
small consignments, but for the most part they decline 
to enter into heavy commitments in view of the propor- 
tion of forward output which is already pledged. Sales 
are being made steadily, though in the case of Derbyshire 
in particular, in small parcels; which so far as the market 
prices are concerned, are limited to the rates formerly 
prevailing, the arrangement between makers and the 
Ministry being a thing apart. 


Steel Trade. 


Very little steel is passing through the market 
owing to the rigid system of control. It is again reported 
that some American billets and blooms are arriving in the 
country, and being delivered direct to the firms the business 
of which it is to finish the material without passing through 
any intermediary channel]. Material in all forms is strictly 
allotted, according to the relative urgency of the manu- 
factures to which it is to be applied. Even imported 
billets and blooms, as already intimated, are now allocated 
direct to the consumer without any market intermediary. 


Iron and Steel Scrap. 


For heavy piling serap a continuous flow is 
wanted, which sellers are uneble to provide. They are 





glad to get truck loads and dole it out among their regular 
customers ; and by the time carriage aad all extras are 
paid, the price works out at something like £8 10s. a ton. 
There is a certain amount of cast scrap about, a lot of it 
being marine engine scrap, and it is eagerly sought after 
to supplement supplies of pigs. The demand for steel 
turnings and borings is fully equal to the supply. 





LANCASHIRE. 
(Prom our own Correapondents.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 


News with regard to the settlement of all the 
questions arising out of the advance in coke is still withheld 
from our markets. Meanwhile, the possible claims for 
excess prices are, of course, accumulating, and to deal 
with them will prove a most difficult matter, if by any 
chance they should not be comprehended in some scheme 
of subsidies, 


Foundry Iron. 


There are reports that deliveries of the allocations 
of Cleveland foundry iron—which are exceedingly heavy 
this month—are delayed by shortage of trucks and 
labour. It is also said that the Cleveland furnaces have 
been producing a larger proportion of low grade iron unfit 
for distribution as No. 3; and that this iron is seeking a 
market. If this be true, the iron should be offered to 
those foundries which, on account of the nature of their 
work, cannot obtain A certificates ; for probably with the 
help of stocks of scrap, the domestic work in castings 
could thus be benefited. The matter is one of very 
considerable importance, for it would be a great misfortune 
to have iron lying idle in one district and foundries idle 
in another for the want of it: The demand in Manchester 
for No. 3 iron is as insistent as ever, and buyers duly 
provided with A certificates, are so numerous that there 
is not the slightest chance for anybody less effec- 
tively furnished with documents. Sellers refuse orders 
coming from consumers who are not regularly on their 
books ; so that it is of little use to go round the market 
seeking to place orders; and the only thing for the con- 
sumer to do is to place his requirements before his former 
supplier and wait the results. Derbyshire No. 3 is quoted 
nominally at 98s. 8d., delivered, and Staffordshire at 
102s. 6d., and very little other iron now comes to Man- 
chester to be sold. If the market were free almost any 
quantity could now be sold at any price, and it is interesting 
to speculate what would now happen to iron prices if the 
war should suddenly collapse and all the regulations under 
the Defence of the Realm Act should be abrogated. 


Finished Material. 


Apart from business on Government account, 
there are no offers now of finished iron and stes!}; and 
import offers of wire rods and other classes of finished or 
semi-steel are no longer made here. One hears nothing 
either of shell discards or bars made from them. 


Scrap. 

Considerable interest is tek»n in the foundry 
scrap market, and there is quite a strong demand and some 
indifference on the part of buyers with regard to prices, so 
long as they can build up a stock. The iron is bought, 
evidently, to keep foundries going during the anticipated 
shortage of pig iron; and, as a result, quality is not of 
much consequence. The usual difference between good 
ordinary heavy cast. scrap and the special broken machinery 
from the textile trade has, disappeared, and any fair 
quality brings £6 per ton, delivered. This means that 
ordinary scrap is fully £1 per ton dearer than No. 3 pig 
iron, which is a very unusual state of affairs. Dealers will 
now do well to set their faces against any further increase 
in the price. The supply of cast scrap is diminishing under 
the stress of the demand, and dealers are rather anxious 
about it. Wrought scrap is also in very sharp demand, 
but, asthe prices are fixed, there is no market movement. 
The full maximum is, however, being paid plus all the 
charges legalised, and the only scope for movement is in 
connection with quality. Heavy steel scrap is quiet at 
105s., and turnings at 65s., and very little is heard about 
them. 


Metals. 

There is no change in copper, and tin is now rather 
steadier. English tin ingots were offered here at £305 per 
ton delivered, so that the market has now nearly recovered 
from the slump induced by the action of the authorities in 
stopping exports, and putting the metal under the Defence 
of the Realm Act. There is no lead on offer. Old gun- 
metal is perhaps a little easier at £127 to £128 per ton. 


Manchester School of Commerce. 


Although this new educational departure in 
Manchester is making satisfactory progress as regards the 
number of students, it is felt that. many employers do not 
quite realise what advanteges it provides for the youth of 
both sexes who are desirous of carrying their education 
a step further than that received in the ordinary schools. 
It has been suggested that the day course scheme, such as 
has been in vogue at the Municipal School of Technology, 
might be greatly assisted by firms, if they would permit 
some of their young people between the ages of fifteen and 
eighteen to attend a course of instruction on one day per 
week in languages and commercial subjects. One large 
firm of engineers in this district, to my own knowledge, is 
lending encouragement to the school in this direction, by 
permitting a number of its girl workers to attend the day 
classes without deducting the time thus spent from their 
wages. In view of the probable greater use which will 
in future be made of females, especially in clerical occupa- 
tions, the necessity for the development of the commercial 
training is obvious. 


The Large Gas Engine Industry. 


I recently referred to the activity of the high- 
powered gas-engine industry in this district, further 





evidence of which was forthcoming when I paid a visit 
a few days ago to the Kaott Mill Works of Galloways, 
Limited. It would seem that, before long the reproach 
which is sometimes hurled agzinst British engineers for 
not making use of the large quantities of waste blast- 
furnace and coke oven gases that are available will to 
some extent lose its sting. The Germans have hitherto 
been ahead of us in this connection, and the cry for economy 
in our national fuel resources is stimulating us to remove 
the stigma which we have in some degree deserved. 
Galloway is almost a household word in Manchester, and 
the reputation of the firm was almost exclusively built up 
on steam engines and boilers. When the firm, some few 
years ago, ventured upon the construction of high-powered 
gas engines, critics of the changed policy cf the firm were 
not lacking, and trouble was prophesied,. Judging from 
present appearances, however, Galloways, at any rate, 
are quite sanguine that there is a good future for this type 
of prime mover. What the ultimate limit in size will be 
it would not be wise to attempt to predict. Up to now 
1000 horse-power is being obtained per cylinder, and the 
firm is now either building or has on order eight engines 
which are designed to give this amount of power per 
cylinder. These engines are of the horizontal, double- 
acting four-cycle pattern, with two cylinders and a single 
erank. In addition the firm has-orders on its books for 
three engines of this type of 1200 horse-power, and two 
of 1500 horse-power. In addition to these engines, the 
firm has now on the floor two three-crank reversing steam 
rolling mill engines, and is preparing the designs for the 
largest uniflow engine which has yet been built in this 
country. The rolling mill engine embodies important 
improvements to secure a large economy in steam with the 
maximum output. During recent years, the Knott Mill 
Works have been added to and remodelled. Large new 
shops with their equipment of modern machine tools and 
overhead electric cranes up to 50 tons capacity enable the 
company to undertake work of great size and of the highest 
quality. The number of hands employed has doubled 
since 1914, and employment is found for a good percentage 
of women and girls. 


The Whitley Report. 


Aithough the recommendations contained in the 
Whitley Report are far too comprehensive to be thoroughly 
thrashed out in a debate of two hours’ duration, the 
discussion of the subject which took place at the Engineers’ 
Club, under the chairmanship of Mr. Michael Longridge, 
on Tuesday last, served a good purpose, if only because it 
enabled a body of thinking men te realise the canker 
which is threatening to undermine a great opportunity 
for securing a permanent improvement in the relationship 
between employers and employed after the war, even if 
not before its completion. The seriousness of the failure 
to make the best use of the opportunity thus presented 
has been fully realised in Manchester, where the employers 
have shown themselves quite favourable to its reasonable 
consideration. It was, therefore, a praiseworthy idea on 
the part of the Engineers’ Club to invite one of the leading 
representatives of the Syndicalist school of thought to take 
part in the debate, along with representatives of labour 
and leaders in the engineering industry, because his 
remarks served to emphasise the danger of permitting 
such heterdox views expounded by glib speakers to go 
unchallenged. Most of the speakers who took part in 
the debate, including Mr. F. S. Button, one of the 
signatories to the Whitley Report, viewed with favour 
the recommendations and findings of the Reconstruction 
Committee, and recognised that an amelioration of existing 
conditions might be anticipated if the problems involved 
were approached in a spirit of “ give and take,” but the 
representative of the Fabian school boldly proclaimed 
that improved relations between the workers and the 
employers were not what the National Guilds’ League was 
out for, and that ‘reconstruction in the interests of 
Capital ’’ were impossible. In other words, the great 
engineering industry of the country must be handed over 
to the workers. Mr. Button said that after the war 
increased wages may have to remain with increased output 
and higher quality of work, and to these views no objection 
was offered by other speakers. If I correctly diagnosed 
the feelings of the remaining speakers, these gentlemen 
are quite willing to accept the main recommendations and 
will do all that is possible to give effect to them. The 
formation of shop committees to meet the employers was 
regarded as a step in the direction of bringing the employer 
and the workers back again into closer touch, and it was 
suggested that such meetings should take place in working 
hours without loss of pay. It was stated that in certain 
engineering establishments where shop committees have 
been formed to deal with problems affecting both produc- 
tion and considerations of welfare, the results have been 
quite satisfactory. The one great drawback, however, 
to the formation of joint councils of workpeople and 
employers seems, as was pointed out by another speaker, 
to be that of the total exclusion of the brain workers, who 
form part of the staff of all works organisations, but are 
neither trade unionists, managers no employers. It was, 
however, generally agreed that the Whitley Report does 
provide a broad basis for reconstruction and carrying on 
the great national engineering industry of the country 
without serious dislocation after the war, if -only the 
means can be devised to harness to the wheels of the scheme 
the tendencies to fly off at a tangent of some of the extreme 
labour partisans, so much the better. It must, however, 
be ciearly understood that what is wanted is constructive 
rather than destructive criticism, and that the throwing 
of sand into the bearings of the complex machinery devised 
to improve existing conditions can only result in wholesale 
destruction and national calamity. 


** Asbestos.” 


I have.been favoured with a copy of the first 
issue of a new publication called Asbestos, the publishers of 
which are Turner Brothers’ Asbestos Company, Limited, 
Rochdale. Ashestos is to be a quarterly magazine 
“inspired by the hope that it may contribute in some 
measure to the coming of the day of peace and content in 
industry ’—a laudable inspiration, truly. Judging from 
the first issue, the new publication cannot fail to achieve 
at least some of the good which its producers have in view. 
Although it is published chiefly in the interests «f Turner 
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Brothers’ staff and workpeople, some of the contents are 
such as to appeal to a far wider body of readers. The 
articles in No. ], on ** Factory Efficiency,” “ The Origin 
and Properties of Asbestos,’ “ The Birth and Progress of 
the India Rubber Industry,” and “* Coal Wastage,” reflect 
much credit upon their authors, and two at least are of 
pressing national importance. The remainder of the 
contents has a more local character, and has to do with 
what is now so widely known as the “ welfare”’ side of 
industry. A special word of praise is due to the publishers 
for the tasteful manner in which the magazine has been 
produced, the allegorical design of the cover, by Bernard 
Partridge, being particularly appropriate. 


BarRROW-IN-FuRNEsS, Thursday. 
Hematites. 


The demand for hematite pig iron continues to be 
very brisk, not only on local, but on general home account. 
The big proportion of the output of the six furnaces at 
Barrow is quickly used up in the firms’ own steel works. 
The position at Workington is the same. Besides steel 
makers, other local users have pretty heavy requirements, 
and there is every reason to believe that the wants of the 
district will expand. For special brands of iron there is 
a brisk call on account of outside users, and they are not 
able to get the whole of the iron they want. Prices are 
fixed at the old maximum rates of 127s. 6d. per ton for 
parcels of mixed numbers of Bessemer iron, and special 
brands are at i40s. per ton, both f.o.t. The stores of 
warrant iron represent only 430 tons. 


Iron Ore. 


There is plenty of activity in the hematite iron 
ore trade, and throughout the district an endeavour is 
being made to raise a big tonnage of metal to meet the 
urgent demands of smelters. At present, local users could 
easily take up the whole of the output. Foreign ores 
continue to be in steady request. 


Steel. 

Whilst presenting no new features, there is a very 
busy state of affairs in the steel trade, both at Barrow and 
Workington, and every available branch of the works is 
employed. The demand continues largely to centre in 
semi-products, and satisfactory outputs are maintained. 
For finished steel there is a brisk demand for ship plates 
and also shipbuilding castings. Both these departments 
are well employed at the Barrow works. Steel rails are 
a quiet trade and commercial steel generally is in the back- 
ground. Prices are steady, with heavy rails at £10 17s. 6d. 
to £11 per ton; light rails, £14 to £14 10s.; heavy tram 
rails, £14; billets, £10 7s. 6d.; ship plates, £11 10s.; and 
boiler plates, £12 10s. per ton. Other sorts are subject 
to special arrangement. 


Fuel. 

There is a good demand for steam coal, which is 
quoted at 27s. 6d. to 30s. per ton delivered. House coal 
is at 30s. to 40s. per ton delivered. For coke there is a 
good solid demand. East Coast qualities are at 38s. 6d. 
to 42s. per ton delivered. Lancashire sorts are at 37s. 6d. 
per ton delivered. 


Alleged Restricted Output from Mines. 


The West Coast Hematite Iron Ore Proprietors’ 
Association has been in communication with Mr. Winston 
Churchill as to charges of restricted output in Cumberland 
and North Lancashire mines, and the Ministry of Munitions 
has replied that an inquiry has been made, and Mr. Churchill 
is satisfied that the charge that the managements of the 
mines have been restricting output is devoid of foundation, 
and that he is glad to note the steady and continuous 
increase in production from the Cumberland ore fields. 


Honouring Sir James McKechnie. 


On Thursday of last week, Sir James McKechnie, 
managing director of Messrs. Vickers Naval Construction 
Works on Barrow Island, was entertained at Barrow by 
the staff and chief officials to dinner, in honour of the 
knighthood conferred upon him. Sir Trevor Dawson, 
R.N., vice-chairman of Vickers board of directors, presided. 
In reply to the toast of his health, Sir James said he 
considered the honour the King had conferred upon him 
should be shared by the 35,000 men and women employed at 
the Barrow works, who, during the last three years, 
stood the strain well and rendered faithful services. As 
their chief, he was proud of them, and considered it was 
something worth living for to see the loyalty that was 
given him by staff, officials and workpeople. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Busryess in the Cleveland pig trade this week 
has been -exceedingly quiet. Under existing conditions 
there is little inducement for consumers to do more than 
cover immediate needs; indeed, the system of monthly 
allocations tends to discourage forward buying. The fact 
that the home foundries are a little less clamorous seems 
to. imply a slight improvement in the truck position. 
Deliveries are, however, so far in arrears that a substantial 
portion of the January aHocations will probably have to 
be cancelled at the end of the month. Shipments, limited 
in seale, are confined to France and Italy. For home 
consumption, No. 3 Cleveland pig iron, No. 4 foundry, 
and No. 4 forge are firmly quoted at 95s., and No. | at 99s., 
whilst for export the quotations are 114s. and 119s. per 
ton respectively, although these latter figures are variable, 
according to individual circumstances. 


Hematite Pig Iron. 


While there is really nothing new to record this 
week in the position of affairs in the hematite pig iron 
trade, the activity all through the district is most notice- 
able. There is a continuously heavy demand, and the 
output is being carefully allocated. In the home trade 
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consumers are receiving their quantities with fair regularity. 
The margin available for export has become very small 
indeed, only the most urgent needs of our Allies receiving 
any consideration at all. Makers are pushing forward 
arrangements to put additional furnaces into blast. At 
present there are twenty-eight furnaces producing 
hematite in this district. The home pricé of East Coast 
mixed numbers remains at 122s. 6d. per ton, and the 
export price to France and Italy at 142s. 6d. per ton. 


Manufactured Iron and Steel. 


Tremendous activity still characterises the 
manufactured iron and steel trades on the North-East 
Coast. The bulk of the output is immediately absorbed 
on war account, and energies are almost entirely turned in 
that direction. The proassure for shipbuilding material is 
heavier than ever, and the rolling mills are kept going at 
their fullest capacity. The proposal of the authorities to 
maximise the prices of acid steel billets is welcomed by 
consumers. The suggested figures are £14 10s. for 
Bessemer, £15 10s. for Siemens, and £20 for file steel. 
These are lower than have been charged during the last 
six months. Although some of the producers have adopted 
the figures, they have not been officially declared as the 
maxima because unanimity has not been secured. The 
principal quotations of finished material for the home 
trade are as follows :—Steel ship plates, jin. and upwards, 
£11 10s.; ‘ein., £11 15s.; fin., £12; under fin. and down 
to *in., £14 10s.; under *&in. down to fin., £16; under 
hin. down to 4in., £17; under sin. down to ‘ein., 
£17 10s.; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron kars, 
£13 15s.; best bars, £14 5s.; double best bars, £14 12s. 6d.; 
iron ship angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; 
sheets produced by steel re-rollers, above y*in, thick, £16 ; 
iin. and under to 16 gauge, inclusive, £16 5s.; under 
16 gauge to 20 gauge, £16 15; under 20 gauge to 24 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for export :—Common iron bars, £15 5s.; best bars, 
£15 10s.; double best bars, £15 17s. 6d.; treble best bars, 
£16 5s.; packing iron, £13 10s. to £14 10s.; packing iron, 
tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 1lus.; 
steel ship plates, £13 10s. to £15; steel joists, £13; steel 
hoops, £19 to £19 10s.; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


Shipbuilding. 


Great efforts are being made to accelerate ship 
building on the North-East Coast, and large numbers of 
men are being brought into the district. Some 400 
colliers -in the Sunderland area, who have been slack at 
their own work, are now putting in time at the local 
shipyards. Full-time employment for these men at the 
yards is being aimed at, and a scheme is also on foot for 
the adoption of similar arrangements on Tyneside for the 
benefit of short-time miners in the Low Fell and Ouston 
districts. 


The Coal Trade. 


Conditions in the Northern coal trade do not 
improve. It is probable that business with neutral 
countries will be further restricted by the new directions 
which the Coal Controller is about to issue. They are 
understood to contain sp-cial stipulations as to payment 
at fixed exchanges through the Government, an _ idea 
which is generally approved, but the exact nature of the 
prop ?sals is not known, exeept to those who have been 
consulted about them. It is expected also that the new 
directions will include a revision of prices. The official 
announcement is awaited with interest. All qualities of 
steam coals are readily obtainable at the minimum 
official prices. Steam smalls stocks are very large, there 
being practically no demand. Gas coals generally show 
an improvement. Prompt supplies are not over plentiful, 
and a steady tone prevails. For peas, nuts, coking and 
smithies there is a heavy demand. The pits are working 
full time, and the production is quickly cleared at firm 
values. The Durham bunker coal trade is lifeless, and 
quotations nominal at schedule figures. Household coals 
show a brisk trade, with a good export inquiry, but there 
is no change in values. Gas and foundry coke of all 
descriptions are scarce, official prices being strongly 
maintained. The principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s.; Tyne primes, 29s. 6d. 
to 30s. 6d.; unscreened for bunkers, 23s. 6d. to 25s.; 
household coal, 22s. 6d. to 23s. 6d. for the home trade ; 
28s. 6d to 32s. 6d. for export; best Blyth smalls, 21s. to 
22s. 6d.; North Northumberland smalls, 22s. 6d.; smithies, 
27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d. 
Durhams: Steam (locomotive), 3ls. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 6d.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking 
coals, 26s. 6d. to 27s.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use, 42s. 6d. for export; gas coke, 32s. 6d. to 
35s. 








SHEFFIELD. 
(From our own Correspondent.) 


Moulding Sands. 


THE members of the Sheffield and District branch 
of the British Foundrymen’s Association gathered at the 
Cutlers’ Hall, a few evenings ago, to hear a lecture by Pro- 
fessor W. G. Fearnsides, on moulding sands. The Pro- 
fessor, who is a very well-known authority on refractories, 
in the interests of the study of which he was recently suc- 
cessful in establishing a separate department at the Univer- 
sity here, explained the changes through which refractory 
materials pass when subjected to great heat, and the quali- 
ties that are required in sand to withstand the stresses 





set up in moulding iron and steel, He showed that one 








of the most important of the qualities is that the bond 
which holds together the particles shall be of such a nature 
as to permit the mass to yield sufficiently, and yet not 
break down, and, at the same time, to allow the escape 
of the gases. What gives that peculiar quality to a mould. 
ing sand, added Professor Fearnsides, is its film of water. 
A very useful discussion ensued, Dr. Boswell, of the Liver- 
pool University, Dr. Hatfield, Mr. C. K. Everitt and Mr. 
Tom Browne taking part, and, in the course of the debate, 
reference was made to the important services science is 
giving to industry, especially in connection with finding 
substitutes for essential materials, the supplies of which 
have been interrupted. Mr. John Little was in the chair, 


Machine Moulding. 


That gathering reminded me of the position here 
regarding the question of moulding machines. This is 
a point that has been raised from time to time of late, but 
I think that if the men could prevent it, the subject would 
not again be discussed. As has ever been the case with 
the intreduction of machinery, the workers are oppcsing 
themselves to it. History may repeat itself, but for all 
that some people will never learn the lesson. There is 
nothing so absolutely certain as that machine moulding 
will establish itself in this district before any of us are very 
much older. In the expansion of output that is coming 
we shall have to provide for cheap moulding, as well as for 
a more rapid process, and with the introduction of machines 
the latter means the former. The trouble presumably 
is that the operation of the moulding machines already 
on the market is generally so simple that no skill is re- 
quired. A boy or a girl could manage it probably. But 
that makes it all the more imperative that moulders should 
face the facts that shape their course in view of changing 
conditions. One thing that must hasten the introduction 
of these machines is that after the war there will be a stan- 
dardisation of practically everything. Foundries will 
have moulding machines for standardised castings. Out- 
put will leap up, and the cost per mould will fail at almost 
the same rate. Of course, here in Sheffield, there must 
always remain a very considerable amount of work for 
which hand moulding will have to be employed. For 
instance, Cammells recently turned out a 75 or 76-ton steel 
casting for the base of a 4000-ton hydraulic press—a beauti- 
ful piece of work executed at Grimesthorpe. That casting 
was done to the order of Davy Brothers, and the press, | 
believe, is being made for one of the armament firms here. 
And there will ever be a big call for heavy castings. Con- 
sequently, moulders, instead of fighting against the inevit- 
able, should encourage their best men to devote them- 
selves to this hand work, and let the others indicate to 
employers their willingness to co-operate in the matter of 
machines. The payment per moulding will naturally be 
less, but the increased output and the ease with which 
the work will be done should bring higher wages, on piece 
rates, with much more comfortable conditions. But only 
experience, not advice, will, after all, teach the moulders 
much. Of. all the skilled trades allied with engineer- 
ing, these men really seem the most ignorant and unteach - 
able. I should not be surprised to hear of a more definite 
move before very long in the direction indicated—mould- 
ing machines. They will have to become general. 


Mr. John Littie, M.I. Mech. E. 


Mention of the fact that Mr. John Little presided 
at the meeting of the Foundrymen to hear the lecture cn 
moulding sands, reminds me of a change recently made 
at the Grimesthorpe Works of Cammell Laird and Co., 
where for the past ten years Mr. Little has been general 
manager. The very responsible position of representa- 
tive of the company for the Manchester and Liverpool 
districts having become vacated, it was offered to, and 
accepted by, Mr. Little, with offices in St. Ann’s-square, 
Manchester. There thus passes out frem the immediate 
circles of Sheffield’s steel and engineering interests one 
who for forty-two years has been more or less prominent, 
and who holds the high esteem of everybody. 


Round the Works. 


Since my previous letter two fresh labour 
troubles have been settled. Women shell makers ceased 
work for a short time in the belief that a promised advance 
of 3s. 6d. per week for women over eighteen years of age 
and of Is. 9d. a week for girls was being unduly delayed, 
but on the understanding that they will receive it all right 
to-day—Friday—they resumed work on Tuesday. Then 
the men employed at the gasworks demanded an extension 
of the 12} per cent. increase to themselves, as being as 
much “ war workers” as any other class of labour. 
Notices were served upon the company, but on the eve 
of their expiration the advance was conceded. Presumably 
the price of gas will now advance. Two Basuto chiefs 
have been intensely interested visitors to some of the 
larger works here this week. The latest list of Government 
contracts shows that additional orders have been placed 
here for tools and for surgical instruments, and the 
Admiralty is inviting tenders for 500 cross-cut saws from 
6ft. to 7ft. in length, similar to those which the War-office 
has bought by thousands since the war began, for tree 
felling. In overseas business, new orders appear to 
include tools for Sekondi, Sydney, and Toronto ; files for 
Trinidad ; steel for Genoa, Montreal, Toronto, Shanghai, 
Yokohama, Kobe, and Osaka; and sheep shears for 
Buenos Aires. 


Iron, Steel, and Coal. 


The scarcity of forge and foundry iron is as 
pronounced as ever, and seems likely to continue so under 
existing circumstances. Deliveries of special qualities 
of hematite keep at a fairly good level, and though nothing 
has of late been heard of additional furnaces on the West 
Coast, a couple are reported to have been lighted on the 
North-East Coast at Dorman’s new Warrenby Works—in- 
formation of considerable interest in this district, as any 
additional output must relieve the market pressure. 
Nothing definite appears to have been done yet with 
reference to any change in maximum prices of hematite 
iron. Consumers of acid billets are obtaining moderate 
deliveries, though it is not always easy to keep supply and 
demand balanced. It is now proposed to fix the maxiam 
for Bessemer and Siemens acid billets at £14 10s. and 
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£15 108. respectively; but nothing appears to have been 
done’ yet in the way of an official announcement. The 
maximum basis price’ of’ marked bars has been fixed at 
£16 net f.o.t. makers’ works, in place of £15 10s., less 
24 per cent., and‘in shell discard steel there has been 
a slight revision, affecting tensile quality. In the steam 
‘coal market there are no changes to record, and the spring- 
like weather has apparently had no effect upon the activity 
in house fuel. . For steams, best South Yorkshire hards are 
quoted ‘19s. to 19s. 6d.; best Derbyshire hards, 18s. 6d. 
to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s.; 
nuts, 17s. to 18s:;° washed smalls, 14s. 6d. to 15s.; best 
hard slacks, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s.; 
soft nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d.: and 
small slacks, 9s. to 10s. ' For house coal branch is quoted 
23s. to 23s. 6d., and best Silkstone 20s. to 213. per ton at 
pit. These quotations are, of course, more or less nominal, 
as there are but small offerings of “ free ’’ fuel. Coke is in 
strong demand, and firm on the maximum price. 








SCOTLAND. 
(From our own Correspondent.) 


New Stranraer Industry. 


‘ 


Ir has been reported that a-company with its 
registered’ office 'in Glasgow is at present in negotiation 
with Lord Stair, regarding a lease of ground at Innermessan 
for the establishment of a shipyard where reinforced con- 
crete vessels will be built. If negotiations are satisfactorily 
concluded, the company will immediately lay down the 
necessary plant. The plans submitted show the provision 
in the meantime of stocks for the construction of five 
vessels. The company also has in view the construction 
at a future date of a pier for accommodating a floating 
dock. It is expected that building would be commenced 
within three months. The scheme has the support of the 
‘Town Council of Stranraer. 


Engineering Research—New Scottish Association. 


As a result of representations received from the 
Advisory Council of the Privy Council for Scientific and 
Industrial Research, and of the public meetings held in 
the Merchants’ House, Glasgow, and at the University of 
Glasgow, a joint committee of Engineers and Shipbuilders 
in Seotland, and the West of Scotland Iron and Steel 
Institute, has prepared a draft memorandum outlining 
the proposed constitution for a Scottish Engineering, 
Shipbuilding and Metallurgical Research Association. 
The matter being of national importance, it has been 
arranged that a meeting be held in the Merchants’ Hall, 
Glasgow, at which the following resolution will be pro- 
posed: ‘ That a Research Association, on the lines 
proposed in the draft memorandum, be formed, and that 
a Committee be appointed to draw up a Memorandum 
and Articles of Association in corporation with the Ad- 
visory Council of the Committee of the Privy Council for 
Scientifie and Industrial Research.’”’ The draft memor- 
andum proposes that the objects of the new associaticn 
should include the following :—(1) .To promote research 
and other scientific work in connection with the trades 
and industries included within the scope of the association. 
(2) To apply for and accept grants from the Government 
for the purposes of the association. (3) To establish, 
form and maintain museums, collections, libraries, &c., 
and to translate, compile, collect, publish, lend, or sell any 
literature, statistics and information in connection with 
the trades or industries concerned. (4) To encourage 
discoveries and inventions in connection with these trades 
or industries. (5) To establish, promote, co-operate with, 
receive into union, or combine with any other bodies or 
persons engaged in similar research work, either in Scotland 
or elsewhere. 


Pig Iron. 


Scotch pig iron makers report an active demand 
for all qualities. Little or nothing, however, outside of 
Class ‘‘ A” work gan be tackled, the steel works requiring 
a constant stream of supplies. Ordinary home users have 
difficulty in securing enough material, &c., to keep going, 
and under the circumstances it is only natural that exports 
are reduced to a minimum, and then are composed almost 
entirely of Allied necessities. Home values are still un- 
altered, while export values, even in the absence of 
business, remain on a very highlevel, and still tend upwards. 


Finished Iron and Steel. 


The pressure in the steel, iron, and kindred in- 
dustries is fully maintained. 
chiefly on Government 
must elapse before much of this work can be touched. The 
supplies of American raw materials have almost entirely 
disappeared, and local producers are being asked to meet 
very heavy calls. 
mercantile material are now more remote than ever. At 
the steel works, shipbuilding requirements and other 
branches of. wer work fully occupy the capacity of the 
plant to the exclusion of all other interests. Black sheets, 
too, are becoming scarcer and are entirely absorbed by 
war requirements. In the malleable iron department 
conditions are as strenuous as ever. It was thought that 
it might be possible to release extra supplies for private 
consumption, but nothing definite has been done in-this 
respect so far. The additions made to works and plants 
are expected to produce beneficial results in the near future, 
provided supplies of raw materials and labour are available. 


Coale 

Some improvement has been: noticeable in the 
position of the Scotch coal trade during the past week. 
The Admiralty has been taking considerable quantities of 
fuel, while the extremely cold weather has been respon- 
sible for a largely: increased household’ demand. In 
several instances ‘where coal had been dumped stocks 
have now been entirely cleared off. It is reported, too, 
that ‘exports are more lively, though’ returns so far do not 
hear that out. The aggregate shipments from‘-Scottish 


ports during the past week amouritéd to’ 137,541 tons 
compared with: 155,088 in the preceding week, and 149,839 


Orders are pouring in,’ 
ount, and it is said that’months ' 


The chances of -securing ordinary 


tons in the same week last ‘Year. Ell coal is quoted f.o.b. 
at Glasgow, 26s. 6d. to 28s. ; splint, 28s. to 30s. ; naviga- 
tion, 20s.; steams, 27s: 6d.; treble nuts, 23s.; doubles, 
22s. ; singles, 21s.; first-class screened navigation, f.o.b, 
at Methil or Burntisland, 29s. to 31s. ; first-class steAms, 
28s.; third-class steams, 24s. ; best steams, f.o.b. at Leith, 
26s. 6d. ; secondary qualities, 25s. 6d. per ton. These 
prices only apply ‘to French’ and Italian**business ; for 
other orders, 2s, 6d. per ton must be added.’ 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Impending New Conditions. 


Durine the past week the majority of those 
engaged on the commercial side of the coal industry have 
been living in a state of expectancy concerning the new 
schedule which is to be issued by the Coal Controller. 
Probably by the time this letter appears, the new sche- 
dule will be made public, as it is understood that its issue 
will take place towards the end of this wesk. There has 
been a good deal of speculation as to what new regulations 
‘in regard to the sale of coa! will come into operation. ~ At 
éne time it was quite the general belief that there would 
be an increase in the price of coal, but on this point opinion 
does not appear now“to ‘be so ‘Sanguine, 


Freight Rates. 


Intimation has been- received .that the French 


sailing vessels as follows :—90s. for North French ports, 
Brest included ; 120s. for L’Orient to the Loire. ports 
included ; 130s. for the Loire to the Charente. ports in- 
eluded ; and 140s. for the Gironde ports, Arcachon and 
Bayonne. These rates include: the one-third of 5 per 
cent. brokerage, war risk insurance and advance of freight. 
Within the past week a fresh record has: been. created in 
the freight rates for Spain. Last year’s highest figure 
of 400s. for Barcelona has now been beaten by 40s. per 


2500 tons of coal for that port, which means that the 


ton for his coal. It is an extraordinary figure, but the 
vessel which gets the high freight rate_is a Spanish boat. 


South Wales Steel Workers. 


Members of the Executive Council’ of the South 
Wales and Monmouthshire Iron and Steelworkers’ Asso- 
ciation, on Saturday last, decided to ask the Committee 
on Production immediately to arbitrate on the Associa- 
tion’s demand for a general wages advance of 20 per cent. 
for those works at which materials of war are manufac- 
tured. The Council also entered a protest against the 
payment of income-tax on overtime earnings, and agreed 
to request the Chancellor of the Exchequer to receive a 
deputation on the matter. 


Current Business, 


The coal market has been unusually inanimate 
during the past week. Scarcely any business has been 
transacted. Transport facilities have “been distinctly 
helow the average, and this has operated adversely against 
working conditions in the coalfield. A good deal ‘of time 
has been-lost. So far, no announcement has been made 
by the Coal Controller as to the steps he proposes to take 
as the result of the report and recommendations of the’ 
Commission of Inquiry ‘in order to alleviate the existing 
conditions in.the coalfield in ‘regard to short time. Col- 
liery salesmen have had a very difficult and anxious time, 
and have ‘scarcely’ met’ with any demand for ¢oals on 
general export account. Their chief need has beén prompt 
business in order to release wagons to enable them to feed 
the collieries, but few exporters have had the facilities to 
place prompt orders. As- regards. the question of coal 
supplies for France and the allocation of orders, the Cen- 
tral Executive Committee for the supply of coal to France 
and Italy has appointed a special committee, consisting 
of the chairmen of the various local committees in the 
different districts, and one other member of each of these 
committees, to consider a scheme for the uniform alloca- 
tion-of quantities. Supplies of*practically all grades of 
coal are very plentiful except in the case of gas and house 
coals. Coke is firm, and patent fuel manufacturers are 
fully engaged, wHile pitwood remains at the maximum of 
65s., supplies being rather scanty. 


LATER. 


‘There has been no notable alteration in business on the 
coal market or in the governing condjtions. Operations 
generally are extremely quiet, and the market is feature- 
less, with prices unchanged, and ruling according to sche- 
dule. The Celtic Colliery Co., ‘Limited (formerly known 
as Elders Collieries), is reported to have struck a new seam, 
which, it is estimated, will be of great value to this under- 
taking. Official details have not yet been disclosed, 
though the fact is pretty well known. ; 


‘ Schedule Prices (exclusive of 2s. 6d. extra). 


Steam coal: Smokeless best, 33s.; smokeless 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 


21s. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern valleys, 29s.; seconds Eastern Valleys, 28s.; 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; No. 2 
Rhondda large, 27s.; through, 22s. and 23s. 6d.; smalls, 17s. 
and 19s.; best washed nuts, 30s.; seconds, 28s. 6d.; 
best washed peas, 27s. 6d.; seconds, 26s 6d.; patent 
fuel, 30s.; coke, 47s. 6d.; pitwood, ex ship, 65s. 


Newport. 


The market in Monmouthshire coals has been 
devoid of feature and ‘extremely quiet. Colliery owners 
in this area have suffered rather acutely from the shortage 





‘intermittent character. Schédule pricés (exclusive of 


Ta 


authorities have now fixed maximum freight rates for. 


ton, the rate of £22 per ton being conceded.-for a cargo of. 


Spanish importer is paying anything from £25 to £26 per- 


.| Piccadilly, W. 1. 


drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 


‘of wagons, resulting in work at the pits being of a very: 
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2s. 6d. extra) :—Steam .coal: Best Newport Black Vein 
large, 30s.; Western Valleys, 29s.; best Eastern Valleys, 
29s.; other sorts, 28s.; smalis, 18s. to’ 20s. Bituminous 
coals: Best house, 33s.; seconds, 30s. 9d.; patent fuel, 
39s.; pitwood, ex ship, 65s. 


Swansea. : 
The market.in anthracite coal has. displayed. no 


‘| recovery,. the shortage ‘of. tonnage supplies being chiefly 


responsible for the inactive demand. Large anthracite 
descriptions have been freely offered for prompt loading, 
and machine-mads qualities have ruld on the easy side. 
Supplies of culm and duff have been very plentiful, and 
steam coals of all grades have met w.th a very poor in- 
quiry. Schedule prices (exclusive of 2s. 6d. extra) :— 
Anthracite: Best breaking large, 30s.; second breaking 
large, 29s.; third breaking large, 27s. 6d.; Red Vein large, 
25s. 6d.; machine made cobbles, 39s. to 42s. 6d.; French 
nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 423. 6d.; beans, 
33s. to 35s.; machine made large: peas, 20s.; rubbly culm, 
lls. to 13s.; duff, 6s. 6d. to 8s. Steam coal: Best large, 
30s.; seconds, 27s.; bunkers, 22s. and 23s. 6d.; smalls, 17s. 
and 19s. Bituminous coal: Through and through, 27s.; 
smalls, 24s. Patent fuel, 30s. . 


Tin-plates. 


The market continues fairly. steady, though the 
demand has not been quite as pressing as was formerly the 
case. The majority of manufacturers are, however, pretty 
fully booked up. Returns show that at the end of Decem- 
ber there were 252 tin-plate mills working, this being two 
more than during the previous month. Quotations :— 
1.C.,20 x 14 x 112 sheets, 31s. 6d. Block tin, £299 10s. 
per ton cash, £296 10s. per ton three months ; copper, £110 
per ton cash. Lead: Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Presidential 
address by Mr. C. V. Boys. 5 p.m. _ 

Royat Institute or Great Barirarn.—Albemarle-street, 
“The Motion of Electrons in Gases,” by 
Mr. John 8.'Townsend. 5.30 p.m. ; 

Norra-East Coast InstiruTion OF ENGINEERS AND SuHIp- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Address on 
‘“‘ Trade and Industrial Reconstruction,” by The Right Hon. C. 
Addison, P.C., M.P. 6 p.m. 


SATURDAY, JANUARY. 26ru. 


THE INSTITUTION OF LOcOMOTIVE ENGINEERS.— Room No, 18, 


Caxton Hall, Westminster. Presidential address. ‘* British 
Railways and the War.”” 2 p.m. 
MANCHESTER AssoOciaTION OF ENGINEERS. — Paper on 


** Rolling Mills and the: Electric Drive,” by Mr. L. Rothera, 
B.Se., Assoc. M. Inst. C.E. ‘Grand Hotel. | 6.30 p.m. 


MONDAY, JANUARY 2871. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture IT. ‘‘ High Temperature Processes and Products,” 
by Mr. Charles R. Darling. A demonstration of oxy-acetylene 
welding and cutting will be given. 4.30 p.m. 


WEDNESDAY, JANUARY 30rs. 


Royat Socrery or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘‘ The Manufacture of Margarine’in Great 
Britain,” by Sir William George Watson. 4.30 p.m. 


THURSDAY, JANUARY 3lsr. 


Royat Institution or GREAT Brirar.—Albemarle-street, 
Piccadilly, W.1. ‘‘Illusions of the Atmosphere: Revolving 
Fluid and the Weather Map ” (Lecture I.), by Sir Napier Shaw. 
3 p.m. “3 


FRIDAY, FEBRUARY Isr. 


Royat Institution or Great Brrrarm.—aAlbemarle-street, 
Piceadilly, W. 1. ‘‘ Gravitation and the Principle of Relativity,” 
by Professor A. 8S. Eddington, 5.30 p.m, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue address of the Sheffield Branch of the India Rubber, 
Gutta Percha and Telegraph Works Company, Limited, has 
been altered from 28, Angel-street, to 88-90, Quoen-street. 

Mr. W. J. SeRGENT, who has for about eighteen years been 
associated with the Allan Line and Canadian Pacific Ocean 
services, is retiring from active duties as chief superintendent 
engineer, but will continue his connection as an official of the 

y in @ ce Itative ity. Mr. Kenneth MacKenzie, 
M: Eng., who has been his chief assistant, has now been appointed 
chief superintendent engineer of all the company’s fleets, with 
headquarters in Liverpool. . 

AFTER twenty-five years’ service with the Worthington Pump 
Company, latterly as its resident director at the’ Newark-on- 
Trent Works, Mr. F. B. Jack has resigned, to take up an 
important post at the Sheaf Works of Ruston, Proctor and Co., 
Limited, Lincoln. Mr. Jack was entertained on Friday, January 
18th, at the Holborn Restaurant, by the members of the staff 
of thé former company, and a presentation of a writing bureau 
was made by Mr. J. N. Boot on their behalf. 


To prevent any misunderstanding. we are asked to point out 
shat the ‘British Barimar-Thermit Welding Company, to. the 
formation’ of which company we referred in our issue of the 
6th inst., should in no way be confused with Thermit, Limited, 
675, Commercial-road, London, E. 14, which owns the Alumino- 
Thermic Process Patents; and is in no way connected with the 
new company above referred to, which merely holds a licence 
to work certain of the patents belonging to Thermit, Limited. 
Thermit, Limited, was originally established in 1904, and about 
eighteen months ago the whole of the shares were sold to the 
Birmingham Metal and Munitions Company, Limited, of 
Birmingham. Thermit} Limited, ti the manufact of 
various Thermit compounds, and is at present especially engaged 
upon the manufacture of certain metals and alloys used in 
connection with itions of war, and repairs to heavy castings, 
&e. 
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TRACTION ON BAD ROADS OR LAND.* 
- By L. A. LEGROS. 


WHENEVER 8 change is introduced into a system of 
mechanical traction it is accompanied by some necessity 
for meeting difficulties unforeseen at the time of making 
that . The first change of importance made in 
traction from the horse-drawn vehicle to the mechanically 
prope vehicle resulted in the abolition of the lateral 
stability imparted by the horse to the steering of the 
vehicle through the perch plate or fifth wheel. Early 
in the nineteenth century the Ackermann axle, or, as we 
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four-wheel driven car is enabled to: run on bad eurtaces' én the frame of the vehicle. This is the construction 


without slipping, and with some percentage of power trans- 
mitted to that wheel which would slip if the gear were 
more efficient. 
There is yet another way of obtaining four-wheel driv- 
ing in petrol-electric or purely electric cars, in which each 
wheel has its own independent electrical motor, and the 
driving is aeanene through a controller resembling that 
of the ordinary electric tramear. The controller is so made 
that on some of the stops the motors are connected 
diagonally across the car, artd the power can be applied, say, 
to the left front and right back wheel, and vice verad, while 
on the next stop power may be supplied to each wheel 
ind dently: ese ments enable the driver 





usually call it, the stub axle, was devised for over Zz 
this difficulty, and it has stood the test of time so well that 
it has become usual on practically all vehicles propelled 
by internal combustion engines. It should here be noted 
that in the early mechanically propelled vehicles the 
wheel base was kept extremely short with the object of 
negotiating sharp curves and awkward corners, but this 
shortening of the wheel base became a decided disadvan- 
tage when the power of the engine had grown to consider- 
able itude. 

The machine designed for the purposes of heavy haulage 
or of climbing steep hills or negotiating heavy ground, 
has to be geared extremely low. It must be remembered 
that all acts of propulsion on land consist in a continuous 
motion of falling forward, whether in the case of a man or 
an animal, in walking or running, and also in the case of 
a mechanically propelled vehicle. In the former the body 
of the animal is actually falling and being lifted alter- 
nately, as Dr. Hele-Shaw has pointed out on a previous 
oceasion. In the latter, the weight on the front wheels 
is relieved by the torque applied to the back wheels, and 
if the centre of gravity of the vehicle is near to the back 
axle, the displacement due to this torque may be such 
that the frame-and propelling gear of the vehicle can 
actually climb round the back axle instead of propelling 
the vehicle forward. This used to happen in the case of 
some of the early Benz cars. The remedy for this was 
found in lengthening the wheel base and placing the engine 
at the front of the vehicle. As the mechanically propelled 
vehicle developed and more was expected from it in regard 
to traction and the negotiation of difficult country, the 

ity fori d driving power on the wheels, owing 
to absence of sufficient adhesion, became apparent. The 
natural step forward in development to deal with such 
bad country was to effect driving on all four wheels. Under 
normal conditions a two-wheel driven vehicle carries about 
60 per cent. of the load on the back wheels as the vehicle 
stands, and this is, perhaps, increased to 65 per cent., or 
even 70 per cent. when the vehicle is running. It has, 
however, been found worth while to consider the advan- 
tage of driving through all four wheels, with the result 
that an important class of vehicle has been developed in 
America. 





Tue Four-wHeet Drive. 


The new mechanical problems introduced by four-wheel 
driving are, first, that of transmitting the drive through 
the stub axle to the front wheels, which is more a matter 
of design than principle, and can be effected in two very 
different ways ; and, secondly, and more important, the 
question of the effect of the altered driving conditions on 
the differential arrangements. It is obvious that the 
differential gear which has been found necessary on the 
back axle will be equally necessary on the front axle 
of the four-wheel driven car, but it is not equally 
obvious that a third differential will be necessary on the 
intermediate shaft which connects the two main differ- 
ential boxes. This can, however, be realised from the 
fact that the loading and wear on the front and back 
wheels are not equal, and, consequently, the renewal cf 
tires and their diameter will vary with circumstances. 
To overcome the fluctuations in velocity caused by this 
inequality and by sinking in the ground the third differ- 
ential on the main shaft is introduced. So far, the pro- 
blem seems simple, but it is not really simple when the 
difficulties introduced by real badness of road are taken 
into account ; for these vehicles, which are not intended 
to run on smooth macadam or town roads, are liable to 
rapid changes of adhesion if they run over mud in holes 
or ice patches. 

Now, whereas in the two-wheel driven car, it is possible 
to ensure under most conditions that both wheels will 
drive—and it is only rarely that a differential locking 
device is needed—under the altered conditions it happens 
much more frequently that one of the four wheels gets 
on to a surface deficient in adhesion. This results in the 


spinning of that one wheel at four times the normal wheel | loads. 


speed ; that is to say, it gets its velocity doubled through 
the main differential and doubled again through its own 
axle differential. The net result of this has been that it 
has become necessary to introduce specialised devices 
to overcome the novel trouble—a trouble that arises from 
the differential being mechanically too perfect. There 
are other cases of ——— giving better service by lower- 
ing their mechanical] efficiency—of such the ordinary lift- 
ng jack is, perhaps, the best. example. 

Various methods have been proposed in America, 
starting with those like the Hedgeland axle, which enables 
one wheel to over-run, but not to under-run the other, 
and free-wheel deyices based upon the familiar Bourdon 
clutch, well-known as the forerunner of the free wheel 
in bicycles. Neither of these, however, is merely mech- 
anically inefficient. The effect of either is to make the 
faster travelling wheel—that is, the wheel having the larger 
diameter, or the one on the inside of the curve—do the 
whole of the driving and leave the other wheel undriven. 
This does not tend to the object desired; that is, 
to obtaining the advantage of adhesion on all wheels. 

With characteristic ingenuity the Americans and British 
have set to work on different lines to overcome the per- 
Section of the differential gear. The systems which find 
most favour in America are based on trains of worm gear 
80 arranged in each case that the inclinations of the teeth 
are such that running back is barely possible. In England, 
on the other hand, various methods have been devised 
for introducing pressure on dise clutches contained in the 
differential box, the clutches being arranged to be either 
purely automatic or to be assisted by hand levers so as to 
make the control optional. By either of these methods the 
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to get out of any difficulty in which he may find himself. 

aving settled the drive of the four-wheel vehicle it 
is well to consider how it behaves on the road, for there are 
various methods by which the four-wheel drive can be 
applied; that is to say, the vehicle may be four-wheel 
driving and front-wheel steering, or it may be four-wheel 
driving and four-wheel steering, in each case the brakes 
being applied to all four wheels. 

With four-wheel steering the condition necessary for 
the ordinary Ackermann axle requires to be extended so 
as.to include the back axle. This usually involves mere 
duplication of the front axle arrangements, and there are 
different ways in which this can be done, the essential 
feature being that the axes of all four wheels when dis- 
placed shall meet at the same point. This can be secured 
by equal inclination of the front and back wheels, or by 
unequal inclination, The former, of course, gives the 
shortest turning radius, but it has the disadvantage of 
restricting the size of the platform of the vehicle. It is 
possible that more platform space could be obtained by 
adopting the intermediate or unsymmetrical form of four- 
wheel steering, but it is likely that this would be applicable 
to special cases only. 

In negotiating bad and muddy country, a vehicle is 
constantly climbing a gradient by flattening the soft 
ground in front of each wheel. With vehicles such as 
those just described, if they are driven with care, the 
wheels will track perfectly with each other, so that the 
climbing over and compressing of the dirt by the front 
wheels is of some assistance to the following and more 
heavily loaded back wheels. 


CHAIN-TRACK TRACTORS. 


The difficulty due to the great concentration of weight 
on the curved portion of the wheel actually engaged in com- 
pressing the dirt is, however, such that those who have 
realised the full difficulty of transport over very bad 
country have been compelled to seek ancther method 
which would give a greater distribution of weight on 
soft and bad ground. This brings us to the chain-track 
tractor. The chain-track tractor is often familiarly 
known as the “ Caterpillar,” but this term being a pro- 
prietary name should not be used in a general sense. The 
invention of the endless chain tractor dates back nearly 
150 years, to one Richard Lovell Edgeworth, who in 1770 
described a portable railway, in which a continuous track 
was laid for wheels to roll upon, that part which was being 
lowered in the front assisting in raising that part which 
had already been run over, a descripton which would 
apply unaltered to all the chain-track tractors of the 
pressnt day. 

The conditions which have had the biggest influence 
on the development of this class of tractor are first, those 
in which sinking of the vehicle in snow, sand and marsh 
has been a serious obstacle ; secondly, by want of adhe- 
sion as on ice and clay ; and thirdly, inability to start a 
heavy load, as in the case of soft and uneven ground. 

The first condition, snow, has had great influence in 


adopted in the “ Centiped” and in another design ; (9) 
the track may be only partially spring-supported, that 
is to say, the truck-frames may be sprung, but the track- 
frame may be rigid with the vehicle. This is the case 
with the Holt Caterpillar and with the Clayton tractor ; 
(h) the track may be pivotally sprung, as in the Tracklayer, 
Strait and Ball-tread. 

Another series of variations is introduced in the actual 
distribution of load on the chain itself ; this concerns the 
relationship between the truck-frame and the track -frame ; 
(i) the track-frame and the truck-frame may be identical 
as in the Killen-Strait tractor; (j) the truck-frame may 
be integral with the track-frame ; this is a form of con- 
struction which closely resembles the preceding one, and 
is adopted’ in the Tracklayer and the Creeping-grip ; (k) 
the truck-frame may be in one piece, connected by a link 
or guides to the track-frame, as in the Clayton tractor ; 
(l) the truck-frame may be made in multiple, and be arti- 
culated with the parts connected by link-work to the track- 
frame ; this form of construction is adopted in the lower- 
powered Holt Caterpillars, 


DtrFicuLtTres Of THE CHAIN-TRACK TRACTOR. 


While dealing with track chains it is interesting to note 
the different difficulties brought about by the new form of 
traction. The first and most important difficulty is that. 
introduced by any attempt to make the track into a rigid 
railway. This idea of a rigid railway formed the subject. of 
an invention by Sir George Cayley, who came fifty-five years 
after Edgeworth, and had Cayley's tractor been made, 
it can be confidently stated he would have met with failure 
for the same reasons that prevented the Roberts machine 
of 1905 from achieving i It appears 
to have been a common idea among inventors that as 8ft. 
was the largest practicable diameter for a tractor wheel, 
marvels could be attained if the wheel were made 16ft. 
in diameter, and still more by doubling again to 16ft. 
radius. The result has been that a large amount of inven- 
tivé effort has been wasted for a very simple reason. As 
the chain of blocks descends on to the surface the large 
vertical dimension of the blocks themselves, necessitated 
by the attempt to secure rigidity, results in the track 
picking up any material which can enter between the 
chain-blocks, and this produces the trouble known as 
“ nut-cracker” action. The modern chain-track, if pro- 
perly designed, has the joints in the chain carefully and 
thoroughly protected against this action. 

In the second place, if there has been no attempt in 
the design to make the chain rigid, it follows that the por- 
tion of the chain between the leading sprocket or oiler 
and the leading supporting wheel is free, and it may be 
possible for the chain to take a reverse curvature, par- 
ticularly if it passes over any hard objects, such as railway 
metals or rock. For this reason the unsupported portion 
of the chain is generally made very short, and of 1} to 2 
links only in length. A third source of trouble is the stretch - 
ing of the chain-track, due to wear. This matter has 
been dealt with by Mr. Hans Renold, who has shown that 
it is possible to design the driving chain wheel, with its 
pitch slightly larger than that of the driving wheel in the 
first instance, so that the chain-track is driving at the 
beginning of its life from a tooth nearly opposite to that 
which is entering into engagement with it. By this means 
a much longer life can be ensured to the chain-track than 
is the case if the pitch of the chain and the wheel are made 

ual when new. 

Yet a fourth important to be dered in the 
chain-track, is that cf the amount of permissible sag which 
the chain can be allowed to have under the carrying rollers 
when it is crossing over wide gaps or ditches. This per- 
missible sag is, to some extent, limited by the depth of the 
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the development of the chain-track tractor for cial 
haulage in the lumber districts of North America and 
Canada. In these countries log-hauling vehicles have 
been built on lines resembling those of the ordinary loco- 
motive, so far as boiler and firing conditions are con- 
cerned, but with runners in front to effect steering and 
with projections on the track shoes to negotiate the 
slippery surface obtained by watering the track. Sepa- 
rate engines with link motion reversing gear are fitted 
to drive each track and to facilitate manceuvring in making 
up the train of sleighs. Marshy districts have also had a 


great influence in America in the development of the | req 


chain-track tractor, owing to the nature of the ground 
met with in the swampy deltas of California and the 
marshes of Wisconsin. 

It is here of interest to make a comparison of insistent 
The horse in walking averages about 20 lb. per 
square inch, and @ man or woman about 7 lb. to 8 lb. per 
square inch on the area of the sole of one foot, which is 
the determining factor for sinking in soft ground. A 
common figure for chain-track tractors is 5 lb. per square 
inch, but many give less than 4 |b. per square inch, and 
in extreme cases the insistent load has been reduced to 
as little a 1.8)b. per square inch. By this means a heavy 
machine weighing several tons can cross land in which a 
horse would sink, and from which a man would be unable 
to extricate himself if he stepped off the machine. 

The design of chain-track tractors has thrown open a 
wide field to inventors, and many varieties of construction 
have been adopted with success. In the first place, 
we may consider the system of “‘ track’”’ itself, of which 
there are four distinct classes: (a) Feet or sections laid 
by the wheel itself, as in the ordinary girdle used for heavy 
transport, such as guns. This is a derivative of the 
Boydell girdle. (b) Chain-track supporting its load 
through wheels carried on axles fixed to the truck frame. 
This is probably the largest class. (c) Chain-track sup- 
porting its load through a travelling chain of intermediate 
rollers. This system, though not largely adopted, is one 
which has been in commercial use for a longer period than 
those already named. (d) Chain-track supporting the 
load through two travelling rows of balls ; this is a newer 
method and has great possibilities. 

Here we may consider the methods of springing :— 
(e) The ideal method of springing would be to get the spring 
as near the ground as possible with a view to reducing the 
unsprung weight toa minimum. This has been attempted 


by Diplock, in the Pedrail, with increasing success, as each 
of his new models has been evolved ; (f) the track may be 
wholly spring-supported, that is to say, the axle of the 
track frame may be carried on springs and work in guides 





flanges of the rollers, and, stili further, by the method of 
springing in use. It is obvious that with such a crude 
approximation to a perfectly flexible chain, as is afforded 
by the few suspended links of the chain-track, the actual 
curve in which it hangs will be very approximately a cir- 
cular arc. Now, whereas in the early tractors the curva- 
ture was equivalent to that of a 16ft. wheel, the commer- 
cial tractors of to-day have the curvature of the carrying 
portion very small, usually corresponding to a radius of 
45ft. to 80ft. In some cases even, there is zero curvature ; 
the chain-track being laid quite flat. The extreme cases 
uire greater care to be taken to keep the chain-track 
adjusted for wear. The difficulty is not so serious in those 
chain-tracks which are fitted with intermediate chains, 
as both the chains can sag together, and broad guiding 
faces can be provided to keep them in track and in engage- 
ment. 

Still another, a fifth, factor must be considered in chain 
design, namely, the lateral pressure on the chain-track 
when the vehicle is travelling on side-lying ground, or 
when it is crossing ditches obliquely, or, again, when it 
is turning. In most conditions this side-ways thrust is 
taken on the flanges.of the carrying wheels, but in the later 
designs of Diplock’s Pedrail there are separate systems 
of rollers for carrying the vertical and horizontal loads 
respectively. This system has been carried even further in 
the very ingenious arrangement of the Ball-tread. 


ENGINES AND TRANSMISSION GEAR. 


The engines fitted to chain-track tractors are generally 
very similar to those used for heavy commercial tractors, 
but weight being of little importance, cast iron is preferred 
to aluminium for the crank-case. A governor is usually 
fitted to prevent the engine racing. The valve passages 
are not made so large as in passenger-car engines, with 
the result that the torque incr s with d d speed. 
The engines are usually governed to run at the low piston 
speed of 600ft. to 900ft. per minute ; that is, at barely one- 
half the speed customary in ger car practice, They 
are started usually on petrol, and in this country are 
run normally on paraffin. In America “ distillate,’ a 
low grade spirit about 0.780 density, is 

Splash lubrication is usual, though occasionally it is 
tombined with forced lubrication. Ignition is com- 
monly effected by means of a high-tension magneto. 
Owing to the large size of some of the engines the magnetos 
are frequently fitted with a trip-gear to facilitate starting. 
The radiators have been designed to meet the exigencies 
of the extreme conditions of ‘temperature under which 
the machines have to work. The cooling surface must 
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be large to enable the engine to run continuously under 
heavy load in the heat of summer, and the water system 
must be so arranged that all water can be drained off when 
the machines are left out of doors in frosty weather. More- 
over, as the tractors have to coyer long distances away 
from their base station, the water and fuel tanks are made 
of large size. ; 
Transmission from the engine is effected generally 
through a gear box somewhat similar to that used on a 
heavy lorry. Three forward speeds and one ‘reverse 
speed are fitted in some cases, although two forward and 
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one reverse are more usual. The low speed is cx ly 
from 1} to 2 miles per hour, and the high from 3} to 5. 
Gear changing is effected by means of the ordinary sliding 
gear or by dog clutches. It is remarkable that on these 
heavy slow-moving vehicles on which gear-changing is 
more difficult than on nger cars, the favourite 
American epieyclic form of change gear has not, so far as 
can be ascertained, found an application. 

The steering of chain-track tractors is a matter in which 
the inventor has again found an open field. In some 
tractors the front axle is of the Ackermann type with two 
wheels ; in others there is a single steering wheel, as in 
‘the 75 horse-power Holt and the Clayton. In the Strait 
tractor there is a small steering chain-track. In the 
majority of low-powered tractors there is no leading 
wheel, but. steering is effected by means of the tracks 
themselves ; that is to say, by the use of clutches or brakes 
—or a combination of clutches and brakes—or by revers- 
ing one track and going ahead on the other, the vehicle 
can be turned in a curve of very short radius. The only 
danger in this plan is that if the turning is effected at too 
short radius in soft ground the tractor will dig itself in 
and become unable to move. 

The resistance of chain-tracks to traction may be 
measured approximately by the gradient. down which the 
tractor can run with its power shut off. A tractor with 
tixed-axle wheels will run back on a | in 7 gradient, and 
a tractor of the type with intermediate roller chain or its 
equivalent will run back on a | in 50 gradient. A chain- 
track haulage wagon with fixed-axle wheels would run 
back on a | in Ll gradient, or, in other words, its resist - 
‘ance to traction would be about 9 per cent. 

' The draw-bar pull on different types of vehicles varies 


greatly, ranging from 30 per cent. to 70 per cent. of 
the weight of the vehicle. The of gradient 
which these vehicles can climb is yiently very great. 
In fact, it is so great that the usual civil engineer's method 
of measuring gradient as the tangent of the angle is no 
longer applicable, and it must be measured by the sine. 
Thus a vehicle capable of exerting a draw-bar pull of 71 
per cent. of its weight can climb a slope of 45 deg., pro- 
vided that a sufficient bite can be i on the surface 
of the ground for the chain-tracks. 


Users or CHAIN-TRACK TRACTORS. 


In comparing chain-track tractors in general with other 
forms such as four-wheel drive tractors or wheeled traction 
engines, it must be remembered that the chain-track tractor 
can negotiate country, such as swamp and sand, over which 
no wheeled vehicle could be moved, and over which no 
horse or wheeled tractor could haul a load at all, and, 
moreover, that the chain-track tractor can negotiate 
such country with ease. In vehicles exerting such a 
heavy pull as that given by the chain-track tractor, it is, 
of course, important that the draw-bar should be fixed as 
low as possible. On the other hand, it is desirable that 
the clearance above the ground shall be kept as large as 
practicable, so that the risk of running aground on the 
under part of the vehicle may be small. 

Amongst applications of chain-track tractors in ordinary 
agricultural work must be mentioned those of ploughing, 
harrowing, cultivating and harvesting. re are, how- 
ever, several other uses to which these tractors have been 
applied, and in which they have proved successful. An 
example which should be mentioned is that of the Wolseley 
motor sleighs which were used on Captain Scott’s Antarctic 
Expedition. The vehicles were tested in Norway and 
rendered assistance in the early stages of the expedition, 
but were left behind in the final dash for the South Pole. 
A very important application of the chain-track tractor 
is its use for ditching and trench excavating. Trench 
excavators carried on chain-tracks with respect to the 
greater portion of their weight are now made, which are 
capable of excavating all sizes of ditches and trenches, 
from 6ft. to 25ft. deep and from 15in. to 72in. wide. 

Another variety of trench excavator is used for sloping 
the sides of the ditches after they have been dredged. 
These machines are fitted with conveyors, so that they 
can deliver, the spoil at either side of the trench which 
they are digging. They can, moreover, be used for the 
preliminary work of railway-making in soft country, by 
cutting two trenches, one on each side of the line of way, 
and making up the middle of the strip to formation level, 
leaving berms on each side between the ditch and the 
formation. Where trench work is being carried out, it 
is necessary after the water, gas or electric mains have 
been laid to fill in the spoil again. For this purpose yet 
another series of machines carried on chain-tracks is used. 
They are styled “ back-fillers,” and are virtually loco- 
motive cranes fitted with clam-shell, or grab, buckets. 
It is possible that a further extension of the use of the 
chain-track for carrying pile-driving machinery for road 
making and machinery for deepening the channels of 
shallow streams will take place in the near future. 

The chain-track tractor has shown its advantages as 
@ means of traction over any class of country on which the 
gradients do not exceed, say, 30 per cent., and on which a 
track 7ft. wide can be found free from obstacles over 10in. 
high. On such country, in places where it is necessary to 
transport machinery and stores in the absence of roads 
to a distance of many miles from the nearest railway, the 
chain-track tractor has the greatest possibilities. In 
fact, it may be safely said that had the chain-track tractor 
existed early in last century, the whole road system of 
such @ country as New Zealand would have been laid out 
on an entirely different plan from that actually adopted. 








Ir is estimated that the. production of power, including 
railways, in Great. Britain absorbs at least 80,000,000 tons 
of coal annually. : : uh 








STEAM GENERATORS. 


111,901 (17,956 of 1916). December- 14th, 1916.—-BomeR 
Furnack, John Dutton, Stanley, Stockton Brook, Stoke- 
on-Trent. 

‘TH1s improvement consists of a flue or flues A—Figs. 1 and 2— 
formed of curved iron plates riveted together, the centre joint 
and two outer edges forming bearers for the fire-bars. C is an 
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Fig. 2. 


air-duet in which is a pipe connected with a steam cock on the 
boiler for inducing a oD aed grid E —— re —_ Fae 
flows through the passage D and gri in front of the bridge, as 
shown in Fig. 1.—December 14th, 197, 


INTERNAL COMBUSTION ENGINES. 


111,915 (18,208 of 1916). December 19th, 1916.—IeniTION 
anp Licutinc Mecuanism, Alfons Heinrich Newland 
171, Minna-street, San Francisco, Cal., U.S.A. 

This device nee a dynamo with an armature, a pole-piece 
partly ircling the armature, means for producing a magnetic 
flux through the pole-piece, and a second pole-piece partly 
surrounding the armature and having a winding. e arrange- 
ment is such that the rotation of the armature causes the 
reluctance between the armature and the second pole piece to 
vary, whereas the reluctance between the armature and the 
first pole piece remains constant. The illustrations show the dy - 
namo in cross section, and diagram of the whole system in which 
A is the sparking plug, B and C the‘armature and brushes, D the 
ceaiee aud Suede hanism, E fa magnetising coil, F and G 
switches, and H a battery. When the engine is to be started 
the switch F is closed and current from the battery H flow 





























through the shunt field, through the armature B and low-tension 
winding when the breaker mechanism is closed. A slight 
rotation of the armature opens the breaker and interrupts the 
flow of current through the low-tension winding, thus causing 
the winding J and K to act as a transformer and to produce 
a spark at the plug. As the engine speed increases the trans- 
former action gradually diminishes because, owing to the rapid 
action of the breaker, the current.in-the winding J,as the result 
of self-induction, attains a lower and lower maximum while the 
breaker is closed. Theancrease of engine s , however, tends 
to produce a rapi rorzing flux through the central pole piece 
and the windings J and K, but the damping effect of the winding 
J still exists so long as the breaker is closed, and the result is that 
during this period flux variations in the pole piece due to align- 
ment and non-alignment of the teeth with the armature teeth 
are not sufficierit, at these-higher —— speeds, to cause the 
winding K to generate a potential high enough to produce 
a spark. When, however, the breaker opens, the damping 
effect of winding J disappears, whereby the winding K is able to 

nerate @ Pom ias > asia and to maintain a strong spark.— 
Diode 19th, 1917, : 


CONDENSERS AND FEED-WATER HEATERS. 


111,961 (3689 of 1917). March 14th, 1917.—ConpENsER, 
Clifford Kilburn Richardson, and another, District Bank 
Chambers, Huddersfield. 

This is a combined condenser and heat interchanger specially 
for use in conjunction with stills. It comprises a vessel having: 

@ tube chamber with ber of vertical tubes and open at 














both ends At- the top end is a vapour chamber and at the 
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a 
bottom 1 ptacle for the distillate. A chamber surrounds 
the tubé chamber to admit of the circulation of dehydrated or 
trea tar from the still, the crude tar to be heated being 


admitted to the lower end of the tube chamber and escaping at 
the upper end, while the vaporised oil or steam descends through 
the tubes into the lower chamber. The crude tar or other 
quid to be heated is fed through the pipe F into the lower end 
of the tube chamber A, and vaporised oil, or steam, is admitted 
through the pipe H into the chamber B, where it enters the tubes 
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C, and passing down escapes into the chamber D at the bottom of 
the vessel, from whence the vapour or heavy oil or distillate 
escapes through the pipe I into any suitable receiver. The 
liquid admitted to the tube chamber A is gradually warmed as 
it rises up between the tubes, by the heat radiating through the 
pipes from the descending vapour or steam, this heating of the 
crude tar being assisted by the circulation of the dehydrated or 
treated tar or equivalent liquid through the annular chamber E, 
and therefore the oi] passes out through the pipe G at a suitable 
temperature.—December 20th, 1917. 


DYNAMOS AND MOTORS. 


102,738 (17,937 of 1916). December 13th, 1916.—HicH 
Frequency ALTERNATOR, Société Frangai Radio- 
Electrique, 10, Rue Auber, Paris. 

This is an improved construction of high frequency self- 
induction al r in which the active iron of the stator and 
of the rotor is formed of laminated plates arranged parallel to the 
shaft. The field magnet and armature windings, which may 
be combined, are a in the form of any number of coils 
concentric with the s . The spaces between the tecth of the 
stator and of the rotor are filled with a metal, which is a good 
electrical conductor, in order to form a magnetic screen. Figs. 1 
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Fig.! 


and [2 are a central section through the axis of the shaft of which 
only the centre line is shown. The alternator comprises a 
central coil B, which is located in a circular recess and the flux 
of which is closed across the stator S and the rotor R, following 
the arrows indicated in the figure. The stator and the rotor 
are laminated parallel to the shaft. They comprise sets of 
plates separated by a suitable non-magnetic material, as indicated 
at C and D, in such @ way that the stator and the rotor comprise 
magnetic teeth which are of equal number on the rotor and 
stator.—December 13th, 1917. 





SWITCHGEAR. 


111,993 (12,351 of 1917). August 28th, 1917.—Time Limit 
Cracurr Breaxer, Aktiengesellschaft Brown, Boveri et 
Cie., Baden, Switzerland. 

This is an improved construction of the time limit electric 

circuit breaker described in Specification No. 14,498, 1915. 
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As shown, the armature part A of the electro-magnet, which is 

ivoted on the axle B and to which the actuating lever C is 
xed, is partially attracted in the same way as described in the 
above specification, with the result that the brake D of the rotor 
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His released, and the toothed sector F is brought into engagement | aluminium. 
H,. however, 
which is made separate from the armature, and which is rotatable | under pressuré effecting the pulverisation is regulated by the 

letely attracted i i to the force |. adjustment of an external nozzle upon an immovable washer 


with the pinion G of the time device. The part 


on the axle B, is « ti 


esd 





~~, in or 
of the spring J. The iron circuit of the electro-magnet is closed 
through the armature part H, so that. the torque exerted by the | conduit for the molté 


rotor E has its greatest value with the current existing in the 
winding F. Since, on the other hand, the armature part A is 

ituated in a magnetic shunt of far higher magnetic resistance, 
the pressure exerted by the pawl K upon the nose L is 
considerably diminished, so that the rel of this engag t 
of the pawl requires from the rotor E far less work than if those 
parts were pressed against each other with the magnetic attrac- 








tion. When the time device has run down, the armature part 4 


is completely attracted, and it releases the main switch by 
means of the lever C.—December 20th, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


12,002 (15,863 of 1917). October 31st, 1917.—SHEARING AND 
~ Puncuine Macurng, Harry Caméren, and others, Oldfield- 
read, Salford, Manchester. : 
This invention relates to shearing and punching machines in 
which a long stroke’ of the tool is obtained by rotating the 
excentric which operates the tool slide or lever through more than 
one revolution. Fi ~—3 show the invention applied to one 
type of machine. Twe slides A and D are employed in a frame 
E. D is operated by means of the ex¢centric B on the driving 
shaft F. A carries the tool G and has teeth or steps in the side 
next to the slide D. In the slide is mounted-a rocking shaft I, 
having secured thereto three pawls C K L, each housed in a cavity 
in the slide D. The rocking shaft has at one.end a handle M, 
whereby the pawls can be brought in and out of gear with the 
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teeth or steps. When the bottom pawl is in gear with the lowest 
of the bottom teeth or steps H, during the first revolution of the 
excentric B it will move the tool slide the first part of its stroke, 
t.e., the distance of a tooth or step H. The pawls are then placed 
into a neutral position, whilst the slide D is raised by the excen- 
tric B, and the bottom pawl C brought into gear with the next 
tooth, which causes the tool slide to be moved down a further 
part of its stroke during the second revolution of the excentric. 
When the slide has completed its whole stroke, it is raised to its 
starting position by placing the top pawls K L into gear with 
one of the teeth H in the slide. When the pawls are in a neutral 
position, the slide D is free to move up and down without moving 
the tool slide A.— December 20th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


114,872 (15,912 of 1916). May 4th, 1917.—Crank Suarr 
D1FFERENTIAL GEAR, Stephen Evans Alley, Sentinel Works, 
Polmadie. 

Figs. 1 and 2 represent views of a two-throw crank shaft 

according to this invention. Each crank A B with its webs is a 

separate piece, and the crank pins are bored to receive spindles 

C D, on the ends of which are pinions E F GH. The pinions 

E F gear with pinions J K on shafts L M, spigots O P on the ends 

of which engage in apertures in and form bearings for the outer 

crank webs. The adjacent pinions on the spindles C D gear 
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with one another, and thus the differential train is completed. 
The two cranks A B, arranged at approximately right angles to 
one another, are connected together by a distance piece R of 
kidney-like er 4g which forms a crank counterbalance S passing 
through both the adjacent webs and the distance piece T, while 
additional bolts K secure the webs. The shafts L M are sup- 
ported in any convenient form of bearing, and, of course, transmit 
the final drive differentially. December 20th, 1917. 


MISCELLANEOUS. 
106,095 (5782 of 1917). April 24th, 1917.—Apparatus ror | t 


PULVERISING MoLTEN METAL? Auguste Cusquel and | ance in the central space exceeds a certain heating value the 
another, Place de Corneille, Levallois Perret (Seine), France. | expansion of air therein depresses and divides the conducting 


The outlet for the metal is controlled by a needle 
valve aeting’ in an-internal nozzile,;and the outlet of the fluid 


containing the terminal of'the conduit. A represénts the supply, 
metal tending to flow through the internal 
nozzle B ; the outlet section of this nozzle is by preference con 
trolled at will by the needle valve C. 








provided with a stuffing-gland D having a screw-threaded 
rtion E and with a roughened button F for its manipulation. 
‘he air or gas serving for the pulverisation is admitted under 
pressure by way of the conduit G into an external nozzle H, the 
outlet of which is controlled by a screw joint. 1 and a small stop 
serew J. K is a blocking ring for the plug or washer of the 
nozzle H, and Lis a support for the conduit G. 
1917. 


111,925 (18,423 of 1916). December 22nd, 1916. 
WEtprnca. Apparatus, Charles Roulland, 35, Rue de Bag- 
nolet, Paris. 

This is a current-saving device for electric welding apparatus 
using reo current, and consists of a transformer, the 
turns of the windings of which can be at will switched into the 
cireuit in any desired number. A non-inductive resistance is 
connected in series to the secondary winding, and the elements 
of this resistance are switched into the circuit for the purpose of 
maintaining the potential constants and the supply of the «lectric 
are for valle. Figs. | and 2 are a side and rear elevation of 
the apparatus, and fi . 3 shows diagrammatically the switch- 

board. A is the transformer, B the non-inductive resistance, C 
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Fig. 2 





the switchboard. The switchboard C comprires terminels F 
and G of the alternating current circuit which supplies the 
current ; the outgoing terminals H and I to the point of welding, 
the regulatirg switches J and K,the switch L with one or more 
poles, and the ing instr ts Mand N. The switches 
J and K move on contacts O and P arranged in an are of a circle 
like those of rheostats ; each of the tacts is ted to one 
of the spirals of the primary circuits D of the transformer, and 
each of the contacts P is connected to one of the sections of the 
resistance B ; it will be clear that, by operating these switches 
it will be possible to switch into the circuit a more or less large 
number of turns of the primary winding, or a more or less large 
number of sections of the non-inductive resistance B.—-December 
20th, 1917. 


111,968 (5254 of 1917). April 13th, 1917. Current Inrex” 
RUPTERS, Knut Trosdahl, 15, Pontoppidansgate, Chris 
tiania, Norway. 

This is an electric current limiter of the periodical interruption 

type, comprising three enclosed chambers, of which the two 

outer chambers has each a conducting lead so arranged as to di 

into a conducting medium which is in communication with all 
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hree chambers, the arrangement being such that when a resist- 





This is a pulverising device for the powders of metals with a | medium, such as mercury, whereby the current is interrupted.— 
December 20th, 1917. 


melting point below 800 deg. Cent., such as tin, zine, and 


The stem of this Valve is’ 


December 20th, 
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THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board: of Trade to confer upon British 
subjects the right to manufacture under enemy. patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tue ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a@ 
non-enemy proprietor, the law does not apply. 








On each of four of the patents given below £11, and on each 
of the remainder £5 have been.paid.in renewal fees. 





No. 1800/13.—-Fire-eseapes, Fire-escape2, of the kind in 
which a revoluble and tilting platiorm carrying extensible lazy - 
tongs or lattice beg nay is mounted on a tapered lazy-tongs 
structure operated by gearing engaging toothed segments 
connected to the lowest links, and is steadied by guy ropes 
wound on spring drums, and which may be partly raised and 
supported by a central hydraulic telescopic tube, are providest 


Grohmann, F. W., Saxony. 


No. 1809/13.—Printing machines; rotary offset machines ; 
embossing. Relates to rotary offset printing machines of the 
kind having a large cylinder carrying the printing-plate and 
impression surface and a small cylinder carrying the offset 
surface, and consists in an arrangement wherein either sheets 
of paper or inflexible metal sheets, fed to grippers at the edge 
of the impression surface, which is covered by a flexible blanket, 
are carried through the machine without bending ; and the 
small ¢ylinder is furnished with a detachable inking apparatus 
and: scraper, so that an intaglio plate may, if desired, be fixed to 
this cylinder and the machine used for plate printing. Hermann, 
C., Saxony. 


No. 1995/13.—-Subaqueous signalling. In receiving arrange- 
ments in which the incoming sound signals influence a 
microphone after passing through the ship’s skin and an 
intermediate persistently oscillating body, such as a tuning fork, 
the rate of damping of the tuning fork due to its action on the 
microphone is arranged to be = to the rate of damping due 
to its reaction on the ship’s skin. This is stated to be the 
condition of greatest sensitiveness, and can be attained when 
a microphone of ordinary ‘* pressure ” type is mounted between 
the prongs of the tuning fork. Signal Ges., Germany. Dated 
June Ist, 1912. . 


No. 2085/13.—Centrifugal fans. The impeller comprises a 
number of bent arms on which are mounted scoops terminating 
in tubes. The air is supplied to the impeller by a force pump. 
Ludikar, F., and Dobrovsky, F., Austria. 


No. 2118/13.—Filtering liquids. A conveyor is usedto catch 
up and remove from the filter casing foreign bodies held in 
suspension in a liquid undergoing filtration by means of a 
rotary drum filter. Babrowski, E., Germany. 


No. 2132/13.—Internal combustion engines. Two-stroke cyclo 
engines in which several scavenging valves are controlled from 
a common valve lever through a multiple-armed intermediate 
piece. Krupp Akt.-Ges. Germaniawerft, F., Germany. Dated 
May 20th, 1912. 


No. 2302/13.—Telephone systems. Automatic and semi- 
automatic exchange systems. Means are provided for testing 
for an available outgoing trunk in the required direction, that 
is to the required group or section of the exchange, from a selector 
before the latter is taken into engagement. The use of trunk- 
hunting numerical selectors, such as Strowger group selectors, 
is thus avoided. As soon as a selector capable of extending 
the call in the required direction has been found by the so-called 
path-finder, the latter is released and made available for other 
calls. Katz, A., Germany. Dated January 29th, 1912. 


No. 2462/13.—Embroidery machines. The movements of a 
set of operative parts in an automatic embroidery machine are 
reduced to an inoperative extent, instead of wholly stopping them, 
during the operation of alternatively acting parts. Voigt- 
landische Maschinen-Fabrik (vorm J. C. and H. Dietrich Akt.- 
Ges.), Germany. Dated January 30th, 1912. 


No. 2464/13.—Fire-arms; machine guns; breech actions, 
sliding breech block; breech actions, hinged breech block. 
Relates to automatic guns having a toggle-link action, and 
consists in arranging the front link to form the breech block. 
Schwarzlose, A. W., Gernany. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Oxford-street, W. 1. 


ORDERS 


For the week oes February 2nd, 1918, by Lieut.-Col. C. B: 
Clay, V.D., Commanding. 


Officer of the Week.—Sevond-Lieut. F. Gaywood. 
Next for Duty.— 

Monday, January 28th—No. 3 Coy., 6.30 to 8.30. 
Drill, 6.30 to 8.30. Signalling Section, 6.30 to 8.30. 
Tuesday, January 29th.—Musketry Instruction for N.C.Os. at 
5.30. Lecture on Demolitions at 6.30. Physical Drill and 
Bayonet Fighting, 7.30. 

Wednesday, January 30th.—No. 1 Coy., Knotting, &c., 6.30 to 
8.30. Musketry Instruction for N.C.Os. at 5.30. Recruits’ 


Recruits’ 


‘| Drill, 6.30. 


Thursday, January 31st.-No. 2 Coy., Knotting, &c., 6 to 8. 

Recruits’ Drill, 6.30 to 8.30. Signalling Section, 6.30 to 8.30. 

Ambulance Section, 6.30 to 8.30. 

Friday, February 1st.—Musketry, 5.30 to 8. 

Saturday, February 2nd._-Entrenchments, &c., for the whole 

Corps, 2.45 to 4.45. Musketry Instruction for N.C.Os., 4.45 
Special Notices—All drills will take place at headquarters 

unless otherwise stated. ' 

Recruits will attend for Engineering Instruction with the 

Companies. 

The Medical Officer will attend on Thursday evening for the 

Examination of Recruits at 6, 

Promotions—Corporals W. G. Whittington and A. E. Jackson 

to be Sergeant. Sappers R. A. Walker, J. E. D. Fillingham, 

T. Sheppard to be Corporals. Sappers W. Greengrass, J. 

Appleton, W. G. Balchin, H. Goddard, W. E. Backwell, J. H. 

Killick to be Acting Corporals. 

By order, 





Macieop YEARSLEY, 


January 26th, 1918. Captain and Adjutant, 


with mechanism for locking the structure at any height. 
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Von. CXXV.—No. 3240] LONDON: FRIDAY EVENING, FEBRUARY 1, 1918. Pa {ee} is... 40. 
P *REPARING. “STEEL, FOR PAINTING. W orks Superintendent W oP Practical Man Wanted Imme- aughtsman Wanted with 
2»P torsof British Letters | cont ucit See Witte. Brecting, nad Usehing ‘Chop ofl Apprentices School ofa modern Et gee esas langue ot tak once nen gue lees 
qhetr opriet op (ae rl — t sift ani rey or geval ee ENGINERE OREQUIRED wicks with previous y Eastern Counties. A man with wide exporience and able to | your nearest Employment Exchange, » stating ae. experience. 
P mgr Tt o Rar caps managing experience and with necessary initiative and ast $0 practical demonsteutions.— Apply, stating a and | and salary required, mentioning The Engineer” and 
fritish Manufacturers to work un ae Nag ® | get best out of foremen and workmen. —State age, experien salary required, to nearest Employment Exchange, mention- No. A4425. No person already on Government work 
method of a OULT, WADE, me Pl fab references, requ to heaplovment ing “The Engineer” and puns 419. No one already on | need apply. 186 4 
shauehd Til ar ‘and 112, Talkok nandans Exchange. mentioning “ The Bogiuver “and m rand number 365. No | Government work E neod apply. 419 a 
366 London,’ E.C. 1, | 0R@ #t present on Government work will be engaged. 365 4 [)raughtsmen for Shi ipbuilding 
and Ferro-concrete work WANT Immediately, 





: PATENTS AYD D¥SIGNS ACTS, 1907-1914. 


MACHINE TOOLS. 
Pret Proprietors of British Let- 
RS Patent No. 5062 of 1914 are prepared to SELL the 
Patent or to LICENSE British Manufacturers to work under 
it. It relates to a metal ype machine comprising a 
recipr' aac and a rotary poor spind 


ddress, BOULT, WADE ‘and TENNANT, 
111 and 112, Hatton-gurden, 


A Pplications are Invited from 


really competent TOOL agar gee to 
TAKE CHARGE o +4 ~ DESIGN of 2s TOOLS and 
MA NE ae ee 


for a factory in Bootland anes 3 re ania manufacture 
of Gun Carriages and Parts. The engagement would be for 
at least four months. The applicant Sg ag yon kan 
e ion 

it is desirable that od applicant should~-have had ex- 
perience in similar duties on Gun Carriage and Gnn 
we on the latest labour-saving 











No one ‘already on Government work “need apply. 
Apply your nearest 


tant 


P621 a 





“The Engineer ” and ne 4537. 


_67 0 London, E.C. 1. an 
(jounty Borough of Barrow-in- 


FURNESS. 
prertsing A SCHOOL. 
The Education Antbority for the Rorough REQUIRE thé 
SERVICES of a PRINCIPA Lfe for the Technical Schoo 
The gentleman appoin must, specially Sunitfiod in 
Encineering subjects, and be ineligible for military service ; 
will be required to un ndertake (under the direction of ee 
Director of KE the jon an 
all departments of the Technical School, to take part in the 
instruction there given, and to advise, when required. on the 
preparatory technical work undertaken in the Evening Con- 
tinuation Schools. 
Salary £400 per annum. 
Inquiries for further information, if mantras, may be 
addressed to the Director of Education, Town 
Applications, furnishing particulars of professional and 








ssistant Mining engineer 
WANTED for sigan Nigeria, experience 

Sevens and Pros g.—Write, a “tall qulieations 
sa to NIGE Rise c.o. J, W. Vickers and Co., Ld., 
Nichslaslane, E.c. 4 "OT a 


(Shemical Tapineen, — Wanted, 


by a Controlled Firm in Lancashire, a ee ¥ cupert- 
enced and efficient WORKS MANAGER and GINEER, 
accustomed to the control and supervision of 
keeping of Detailed Working Costs. Sound general know- 
ledge of of Chemistry — Electricity essential, but must be of 
Engin ability, p cti and t 











rectttoal training, experience in teaching and org jon, 
. ogether with co} ies of three recent testimonials, references, 
&c, should be forwarded to the Director of Education, Town 
Hall, on or before the 18th ees 1918, and be endorsed 
“Principal of Technical School.” 
By Oréer. 
L. HEWLFTT, 
Town Clerk and Clerk to the Local 
Education Authority. 
Town Hall, 
Barrow-in-Furness, 


Mth Jannary, 1012, 
A 


orthampton Polytechnic 
UNSTITUTK, CLERKENWELL. LONDON. E.C. L— 
WANTED. at Once. an ASSISTANT LECTURE and 
D¥MONSTRATOR jin the CIVIL and MECHANICAL 
ENGINEERING DEPARTMENT. with thorough Pig 
and theoretical training in Mech in 
salary will depend unon training and experience, and we 
salary expected shonld he stated. 
For forms of + gpa ag diti of int 


particulars of duties, apvly ce) 
R. M MULLIN BUX Ba on oor gl D.Se, 


47 A 








and 








Portsmouth Municipal College. 
Prusctras:- OLIVER FREEMAN. Wn &.. A.R.CS., BSc. 
ELECTRICAL ENGINEERING AND 


PHYSICS DEPARTMENT. 

APPLICATIONS are invited for immeaiate APPOINT- 
MENT of SENIOR LECTURER in Electrical | ne: 
Appiaee must be ineligible for military service 

200-£250 by £10 annual increment. 

Forms of application and further particulars may be 
nerd forwarding stamped foolscap euvelope to the 
unde! 


ANTED, emeetaiele “WORKSHOP INSTRUCTOR in 
Electrinal Engineering, competent to instruct in Lethe and 
other Machine work. Must be Sie mart Unris, service. 


_ 36" 


Wanted by the Northerich 


ELECTRIC SUPPLY CO., Limited (vacancy due to 
death), an ENGINEER and SECRETARY. Must be exempt 
from military service —Apply immediately, stating experi- 
—_ and a ag rg to the — IRMAN, Northwich 

ectric Supply Co., Ltd., Northwic 269 a 


Wanted, First-class Designer of 


HEAVY MACHINE TOOLS. State age, salary 
desired, and experience, also reference. No person already 
employed upon Government work will be enguged.— Applicants 
must 4 ly to their nearest Employment Exchange, mentioning 

jneer ” and number 287. 287 a 


Wanted, Immediately, a Jig 


and TOOL DESIGNER. Must be a first-class ig 
used to Capstan and Auto Tools, tress Tools, and to 
« aa of Checking Tool Drawings. A permanent position for 
real good painstiking man. The work is of a small accurate 
intereh wngeable nature. Works situated West London. Only 
those not already on Government work and residing within ‘4 
10-mile radius need apply.—Address, ai experience, 
salary and age, 115, “The Engineer” Office. 115 4 


Wanted, Shipbuilding and 


ne pte ne aed ASSISTANT for Works in South 
of England, experienced in production of small jm 5 engines 
and boilers, and work in sae oe on sbip repairs.— Apply, stating 
age, qualifications and experience, to your nearest Employment 
Exchange, quoting “The Engineer” and number 413. No 
person at present on Government work will be engaged. 4134 


Wanted, Superintendent — for 
Crucible Stee! 


bee ery makin gong Castings, 

of which many are intricate in sha ust be thoroughly 

experienced in ymodern, hand and machine moulding, 9s well as 

in general Foundry practice. To take charge of about 60 men ; 

prnenent a and good salary for first-class man. 

y on Government work will be engaged — 

Apply, your Sear Employment Exchange, mentioning ‘‘ erg 
Engineer "and No. A4£32. 444 


Wanted, Works Manager for 


growing concern in the North Midland area, Manu- 
tackusers” Constructional Steelwork, Gas Plant, Sheet Metal 
work, <es employing about seventy hands, © Thoroughly 
maga man required to take a live interest in business. 
ix o’clock man essential ; first-class salary paid to first-class 
man, ble view to directorsh ip. — - a genuine’ na 
cation to nan ot reel blood concern of which 
the Senior Principal is desirous of ad tional help. Send full 
details of vast wer mar ae required, the whole of which 
will be treated in the ae of confidence.—Address, 349, 
“The Engineer”. 349 A 


Works Manager and. Chemical | « 


ENGINEER with scientific neg Ene QUIRED. 

ies aig a wide practical experience in Carbonisation of 

very By-products. Unique opportunity for 

a ae initiative and energy. Excellent prospects. State 

salary, age and experience, and when available.— Address, 417, 
The Engineer ” Office. 417 a 





























orks Manager Wanted for 
nent ethene 3 in established En, anna Works 
inanufadturing a speciality. Shovld be well trairied in the 


most modern and up-to-date nee in turp ie and grinding 
pio wal working to very fine lim Good opportunity for 
lity. State full 
lary required. — 
P6194 





4 progressive map capable ch taking red onsi 
particulars of edueati hang 
Address, P619, “The 


D,. experience and s 
pgineer ” Office, 


> 





State, in strict = lence, ag experience and salary 
required, to Box L827, Lee and Nightingale, Liverpool. 2164 


(yhief Engineer, Fully Qualified, | °* 


to take Entire pe of Mechanical and Electrical Plant 
in Rolling and Tube Drawing Mills ‘non-ferrous). Must have 
had first-class ons ‘and oh nar Rng experience. ae yg 





serv. 
Write fully, foc myo ms complete larger ine and a 
366, “The Enginee oe 


juired by Hi eer -class Firm of 


S.W. London. No one at present on. Government work or 
iho the eee than 10 miles distant will be engaged.— Address, 
“The Engineer” Ufiice. 44a 


Drsaghtemen. —One or Two 
IRED by Engineers in City. Those with Work- 


No one em Loy ed on Government 








and hes Acro Engine eo a aw = ope 
ENGINEERING L pre- 
ferred ; Id be be, required to Lecture 7 t. deed Lady 
Students. ok Senn nines inations, and be coapeneible 
for keeping all — of aj ntices and students’ progress, 
pe “ yin — 4-1 ofa ow 
own abus. 
work will be enga, aonb Exchange, 
mentioning “ The ae ‘py No. nearest sila 2844 - 
Advertising. — Required for 


Engineers’ Seon Loin. 5 MAN to See 
CHARGE of all penis. Work, including Literary Con. 
tributions, &. Disch: erwise exempt from military 
ice. "Gus with techincal iacenee. o Mi ideas 
otted, _ 


560" 


orrespondence Clerks.—Several 
first-class ae fa ys a pte eo Boeing firm. 

Must be used to e id accustomed to draft 
and dictate jettors. en conantial. No one on p Bem 
ment work should apply.—Ap, ye ering full Po tages of 


5 cnengy, 





ualificati experience, an 
enrost. nn Emp! ployment Exchange, = Stlog "=the iingineer * 





anager, Engineering Works, 


N.W. . oe R p mnesion og - Secretaria] 
duties. Must be Office Routine, 
dence, Filing, Be, &., pont ‘able a by ues 
Pre ence in responsible position essen- 
tal preferably in “the ee! trade. No ms more 
0 — ey or Ey ployed on a aes trang aga — be 
_ pply. sta ting age. qualifications and salary re- 
, to 272, * The ig a Sitice. 2724 











(Jonstructional Engineer or Con- 
CTORS’ MANAGER, age 44, is OPEN for early 

Tetongs elisaieaeienaiie: ttle, nadie ater, 

to Box 778 Willing’s, 125, Strand, W.C.2 en 


Electrical Engineer Required by 


large‘Engineering Company in London handling seve: y, 
Mechanical Appliances requiring Electrical Plant and who 
intend to centralise all electrical work under one head Appli- 
cations invited from those possessing col and practical ex- 
perience and fully competent to decide on and Lay-out 
of Electric Plant. Generating, every kind of motor —— 
a State age, full particulars, an 








salary requ No one at present on Government work or 
residing more than ten miles distant will be engaged.— 

Address, 352, “‘ The Engineer” Office. 352 a 
ngineer. — First-class Man 
‘ood practical ype REQUIRED by Con- 


trolled ! Stee Works. Must ha working knowiod of 
Steam and Electric Power Plant, th A.C, and D.C., of the 
most modern type. Experience of Rolling Mills and Wire- 
drawing Plant very desirable. No person mga ves thes on Govern- 
ment work will en —Apply your nearest Employ- 
ment Exchange mentioning “‘The Enginecr” mand No. Foye 


Expert Wanted Immediately, to 


be en msible for the design of Jig and Tools, and also 
for the intr sciaetion of new methods, in a modern Engineering 
Works in the Eastern Counties.—Only men of sound experi- 
ence need one stating age, experience, and salary required, 
2 the heares' 








eer” and number 420. No one already on Government 
work can be engaged. 420 a 


irm of Engineers in Midlands 

on reant war work Ly UIRE Imme- 

diately SERVICES. rs a competent DESIGNER who has had 

— experience in Design and Colliery "Equipment. Mine 

Fans, Decking Plants, Bunkers, Structural 

shop and theoretically trained. Good position to suitable 

applicant. No person already employed upon Government 

work will be en, a —Applicants must The’ Boat to their nearest 

Employment Exchange, mentioning “ En, cana and 
num A 


oo -class Skilled Designer Re- 


a — to Marine Oil — up to about 
ood prospects for one with t _ right experience. 
No a = — on Government work will be engaged. 
State age, experience, remuneration and when freeto si 
Apply to vone nearest Employment Exchange, quoting “ The 
Engineer” and No. A4414. 181 











zor —Yorkshire Firm Re. 
se paeetiately the SERVICES of a competent 
MAN MPLETE CHARGE of Inspection. 
state 3 Limit Gauge work. One accustomed tv small 
Gas Engine, Automobile, or similar work preferred.—Addrers, 
with fullest particulars as to age, experience, salary expected, 
and when free, 393, ‘‘ The Engineer” Office. a 


Jig and Toolmaker (Practical) 
WANTED for Aeroplane Metal Parts and General 
Repetition Work. ust able to devise Bawa for oe 
lathes, milling machines, &c Aberdeen district. 
opening for the right man. No ope already on Government 
work need apply.—Apply, stating wages required, to your 
nearest Employment Exchange, quoting ‘“‘ The Engineer ” and 
No. A4505. P600 a 


Required, Inspector Qualified to |i 


Supervise Fabrication of Structural Steelwork. Must 
have thorough knowledge first-class shop ey State 
experience and salary 1equired.—Address, “The Engi 
neer” Office. No person at present on Government work or 
residing more than ten miles away need apply. 368 a 


Rea quired the Services of an 


GINFER to Design and Su mae the Construc- 














tion of a Maal H {ye Press.—W., 6, c.o. Judd’s, 97, 
Gresham-street, 372 a 
ales a ineer, Assistant 


S Indoor, with some ys testa for Electric Crane Works, 
Manchester district. | Must have practical and theoretical 
knowledge, also good style in correspondence, No person 
—_ on Government work will be engaged. State. a 
rience, salary, and- present employment.—Address, ms, 


e Engineer” Office. 
hipbuildin .— Wanted Tuma. 


TELY, ENGINEER and DESIGNER conversant 
with equipment of Small Sea- -going Craft. Good opening for 
suitable man. S.W. Londen. No one at ge on Govern- 
ment work or residing more than 10 miles distant will be 
engaged.—Address, 423, “The Ergineer " Office. 423 a 


Very Interesting Post in France} 
is OFFERED to ENGLINEERS-IN-CHIEF and. FORE- 
MEN familiar with the pvanufacture of Cotton-spinning 








ere ee oszessing theroveh knowledge of the subject, and 
ble of furnixhing reliable references.— Address, gnsieur 


DI JAN, 10, Rue de la — Paris. 785 4 





gn ney Chemist Required for 


ee and Engineering Works in Midlands. Work 
lysis of various materials and fuels used. Apply 


CE ier aa Limited, Tipton, State SB a 


(jeneral Works Chemist, also a 


CHEMIST with Micro Metallographic expetiencs, for 
work in connection with Aero and Motor Construction. No 
one already on geese: work will be Ga 
ayy RIMENT. A age, sa expected, 

NT. g Hn ag Motor Co., Limited, Longbriege 
Works. Northfield. Birmingham. 333 4 


oo Draughtsman. — An 


eering Firm manufacturing Agricultural cae 
QUIRES capable and ea egg aay SENIO 
DRAUGHTSMAN, accustomed to I Internal com 
bustion Engines. A 
suitable applicant. ust be over military age and perma- 
meee ineligible for military service, State age, experience, 
_— uired. No — already employed upon Govern- 
mans work will be e engage d.—Applicants must apply to their 
nearest Employment Exchange, mentioning “*The Engineer ” 
and number 384. 34a 


— Experienced Jig and 


Tool DRAUGH N for Government work. Wes 
England. = person already on Government work will bt 

po baws + roa ply, stating carte Engl and full particulars oe 
experience, +4 the nearest pl (+ fama Exchange, mentionf 
ing *‘ The Engineer” and No. A: 4a . 


Wanted, Immediately, a Reliable 


and good DRAUGHTSMAN accustomed to preparing 
Drawings for Graving Docks and Harbour Works.—Aadress, 
361, ‘“‘The Engineer” Office. 361 


Wanted Immediately, i 


aasdeen — of designing Jigs and Tools for a 
g-—Apply, stating experience 
Employment n> ge, quoting “The Euginger”™ aude. No. 


© persons abeeay on Government work need apply. 


W anted, Ji ig and Tool Draughts- | <% 


MEN Sen Ae _ oe = person already on 
Government work will Apply your nearest 
Sarment Exchange, eontiotee - The gineer “— No. 


Wanted, Lady Tracer with 


experience on small eng Work. Must be neat 
and accurate ; for Works in Acton. Only those not already 
on Government work and residing within a 10-mile radius 
need apply, enclosing a smail sam: int of Work ; also 
age and experience.—Address, 1. ¢ ineer "Omics. 

a 


[rave ghtsman Required at Once 


for pagel work with 
S.E, London ; good mechani engineering al and 
capable of accurate estimation of Seana knowledge 
of foundry practice an residing 
outside radius of 10 miles or already employed on Govern - 
ment work can engaged.— Write, ‘stating age, = 
and salary required, to 389 ** ‘Ihe Engineer” Office. 
with 


raughtsman Required 
General Mechanical Engineering experience. Appli- 
cants to state wopbeen ee with two copies of recent testi- 
a age, salary required , and whether — or single. 
rson already on Government work will 
Apply to our nearest 7 Exchange, mestioning 
on ineer” and No. 226 a 


raughtsman Wanted bya Large 

Controlled gg Works within 100 miles of 
London; age about 30, with good Mechanical Engineering 
Training; up-tc-date experience Portable and Traction Steam 



































anent and lea oe position given to | 





sho 

work oF resident t more than ten miles oe sae wil = oy 
_ ress, ing , experience, and sa! req 
“The Engineer Genes Bel 4 


Drsns ghtsmen Wanted for 


Light ‘Seruct —— have had works experience, accustomed 
iteel, Engive or Heavy Motor Traction 





se Aten i +" % instance, stating ae xpected, 
i briefly “gualidcations experience, an ition regaraing 
military service.—Address, T) ¥ CUMMISSIO ONER, Ordrance 
° . , Pall Mall, S.W. 1. Mark ve 

x Draughtsman.” A 





Electrical Draughtsmen Re- 


eh a ye pew He to Shi) 54 —Apply, giving experi- 
ence, age and sala’ uired, to your nearest Employment 
Exchange, quoting Phe Engineer” and number 411. No 
one at present on Government work will be engaged. 411 a 


Jig and Tool Draughtsman 

e WANTED ae pay | for gerne Controlled 

establishment situated in Eastern Counti Applicants must 

have had good experience. Progressive rane for rest 3 man. 

aApply stating age, experience, and salary 7 ewes » 0 
t Emplo ment 

No one already on — “work en be 








ond Dumber 
engaged. 


Jig and Tool Draughtsman Re- 


UIRED for Works bey een Aare Engine Parts. 

West a London area. ot already pp Seema 

work and residing within ton-melle redline eed, $ave. State 
age Ses and experience.—Address, 37. wl 








Mechanical Draughtsman, In- 


Lge eae aged for Engineer's ah aatenk_ adie, 

with full details, “The ice. No ove at 

pat on Government work or reading more than 10 miles 
istant will be engaged. 395 4 


Mechanical Draughtsmen 


WANTED for Engineering W: orks in Lancashire, 
conversant with Turbo Station Lay-outs; also Design of 
Surface aud Jet Condensing Plant.—Apply, stating age, ex- 
rience, and salary , to your nearest ment 
change, mentioning * The ineer” aud No. A4$12. No 
person at present on Government werk will be engaged. 3314 


Senior Draughtsman Wanted for 


Aeroplane Works. Good position vacant for man of first- 
class capabltities and eEressence. ye stating age, training, 
experience, and salary required, to nearest Employment Ex- 
change, Engi and No. No one 

already | on Government work can be caaand 355 a 


everal FHirst-class Mechanical 
#1 Aeronautical DRAUGHTSMEN with eee 
xperience and technical hares Ser REQUIRED IMME- 
D ATELY by well-known —- i Ordinary working 
hours 405; overtime paid and* good war bonus. No one em- 
ployed on Government work should apply.—Apply, giving full 














particulars of training, ee experience, qualifications, 
and salary required, to y: nearest Employment Exchange, 
quoting ** The Engineer® ‘and No. A4518. 358 4 





Y oung Draughtsman Required 

—— by a Midlands Firm. Some experience in 
Jig and Tool work necessary. Must also be capable of getting 
out simple Designs. Per t opportunity for 
capable, energetic young man. Tan wits ee particulars 
- to neor” Ofioe. aa and salary expected, “The Engi- 


3 A 








nee 

Wanese Experienced and Ener- 
GETIC FOREMAN for Shipyard, building waste. 

all vessels, also doing repairs.—Reply, 
wit pred qualifications and salary wired, to your nearest 
eg ae Exchange, quoting “ ngineecr ” and number 
412. No one at present on Government work will be engaged. 


going tugs and sm: 





Wanted. Machine Shop Fore- 


MAN for F naga Cycle Works, engaged chiefly on 
munitions. Must with te methods of 
production and ca avis of taking charge ‘of 60 machine tools ; 
permanency to suitable man. Fang a to your nearest Empiloy- 
ment Exchange, quoting “The ngineer” and number 434. 
No one at present on Government work will beengaged. 4144 


Auto Machine Shop F Foreman.— 


VACANCY occurs in large up-to-date Establishment, 
West London district, for first-class MAN to TAKE CHARGE 
of Automatic Machine Shop. Applicant must be well up on 
high-class Kepetition Work, capable of working to fine limits. 
Permanent ition for suitable man. No man at present 
engaged on Government work or residing outside a 10-mile 
rae need apply.—Write, giving full particulars of positions 
held i stating age and salary required, to 1713,“ Ea! a 
nee! ffice. IA 


(Jharge Hands Required to Look 


Lathes and Benchwork. South London firm, 

em cs a hands ; expert workmen, used to control of men 

sad: ber No person at present on Government work or 

reading pata than 10 miles away will be engaged. ae 
418, “ ‘The Engineer” Office. 418 a 


Foreman Blacksmith Wanted, 


experienced in Engine Forgings and Drop Hammer 
Work. State age, experience, and salary required. No person 
already employed upon Government work will be ar _ 
A must apply to their nearest Emp oe 

















Engines and Boilers essential. No pe already 
Government work will be engaged.—. ‘Address, stating fully 
age, experience, and salary required, to your nearest Employ- 
ment Exchange, quoting * The Engineer” and No. _— 

A 


Dea Wanted, Capable 


to date, in General Machine Tool — West 
Q Tiickness and accuracy essential ; 











= tsman . W anted =! 

DIATELY for Contractor’s Head Office in Westminster. 
Must have bad technical training and experience in Construc- 
tional Steelwork and er _—. full 
particulars, 396, “The Engineer” 


raughtsman Wanted, with Ex- 

» PERIENCE in Steam Plant ert General Engineerirg ; 
permanency and good prospects ;. state age, salary and full 
details of experience,—Address, 415, “ ‘Phe dosara Bae 





= Ia 





Exchange, mentioning ** The Engineer” and number 3 328. 32! 
oe ne ene emer en ee 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO., 


46, Watling-street, LOSDOS, E.c. 
Aloertequare,, ea we 





Tyne. Sp 300. 











SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages II., HI., 1V., LAXXVL 
Numerical Index to Advertisements, 
Paar LXXXY. 
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Foundry Foreman Wanted Im- 


ME go af for London Rg sit be a 
thoroughly a — ene undry 
experience and to contol - men. Se Gas Suen for 
capable map. Non one on Government work or 
residing more than ten aes away need apply. State ~"4 
experience, a salary required.—Address, “The E 

neer ” Office. peas a 


Machine Shop Foreman Wanted 


by Controlled Firm, ter district. Appli 

should bave held similar patton with experience on Turret 
Lathes and Gear Cutters. Must be up to date in latest 
machine shop practice, and able to turn work out quickly and 
accurately.—Apply, stating age, experience and salary reqgires, 
The 








SITUATION WANTED. 
(hief Accountant; 25 Years 


with large firma, 
Personal and Impersonal Ledgers. 
Deen poncenes Monthly a Balance. 
Taternal P. L. Accoun 
Branch and “Distric t re 
Home and F Accounts (inwards and ' suepeatn, 
Materials and Labour (Analysis and “gy 
Capital a Maintenance Costs. Stores and Stock. im counts, 
Overhead and Running Expenses (Allocation). 
Foundry Costs and Prices. 
Smithy Costs, Tool Room and Pattern np Costs. 
Special Costs. Cost Compariso. 


D rectors’ ——_— Comparisons. General’ Statistics, &e. 
Address, 308, “ The Engineer ” Office. 308 5 





to pour nearest Emplo: ment Exchange, 
Engineer” and No. A © person Shiready engaged vas 
Government work need apply. 


Sheftield Tool Steel Firm 


with good connections DESIRES to appoint a REPRE- 
SENTATIVE for Great Britain. Toa gentleman not eligible 
for Military Service, with some experience and influence, a 
permanent position is open.—Apply, in strictest confidence, 
stating terms required and as much detail as ——, > 
Box 42, Post Office, Sheftield. 


Excellent Sidelines for Trav aon 

calling on Steam Users and Engineering Firms. Re- 
orders always. Vacant area limited. State ground rae. _ 
Write Box 814, Willings, 125, Strand, W C. 2 371 








Wanted, Post as General or 
MACHINE SHOP FOREMAN. Age 4. Tule © ey 
perience of general and repetition machina and too! 
ractice; has held similar positions.—Address, P615. ‘athe 
ineer” Office. P6155 


Piseng gaged Foreman __Iron- 
MOU (ven, 12 years experience in the North, SEEKS 
ares gt n South ; six o’clock man ; total abstainer. 


he Engt 
Pountry Foreman Desires Posi- 
pad & ress, P€29, “* The ‘Engineer ” 





neer” Office. PS83 5 








[Ihe Services of a Gentleman are 
REQUIRED to REPRESENT in London a Firm who 
manufacture Specialities in the Heating and wensiten 





Tron or brass ; steady, ee | arnt © 
achine Shop Foreman ; Six 


| 


Time Recorder, as New, 
Pein LEY, 148 Farringdon-roads Be, OMT Qh 


Engine For Sale, No. 28,156, 


peerepelin, << Gibsisboroagh ; ; single- ofan. 13in. 





Fz, § Sale, Dryback Boiler, by 


xman and a4 16ft. 6in. by 8ft. in. 150 
w.p. ; in neta condition. 
DERWOOD, 5, Queen-street, E.C. 4. 


or r Sale, Engine, 


- 438 ¢ 
Horizontal 











dia. ; ssure, 80 1b. ; fy-wheel, 9ft. 6ln. a S6in. by SBin. stroke, fly-«heel 
ae driving play, ‘sin nx iain. In thore ¥ ° ane i tice aa table efor 10618 born. W.p.; in splendid 
order. ely used for driving saw mill and joinei jan tee 
(Electric peer substituted.) Tnspection y ay 4 RWOOD, “3, Ques m0. 4. M43 a 
$a Fecloceet Wesislaee te trees Copano Sos, F or Sale, Fixed Hydraulic 
8 oolwic! 1¢ 
RIVETER, 5ft. ’sin. gap, with accumu bes and pumps, 


For Hire, Pumps and Well- 


sogsae bgp oe for Contractor's pees, Wells, . 
to 2¢in. CHARDS and CO., Upper e5 
street, K. -- rt Rielepbone No. 978 Hop. S26 


FOR SALE, 


One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS | STEAM ENGINE 


Engine Type 


WESTINGHOU SE D.C. GENE RATOR. 


bumps, grease eauractoi, -* 
and ag doc pipes, and, if pong electric cates, swite? = 
circuit breaker and rheostat. 
Capacity, 1000 Kilowatts at 85 r.p.m., with steam a. 16” t80 Ib. 
sure; generator shunt and compound wound, 460, isu volts. 
t condition 














of sho; medery, methods ; tic ; 
age 32. "Nadres epee, th os ” Office, 628 B 





business and Steam Speciality line. To a 
some technical knowledge of the business, the position may 
be a lucrative one.—Address, 431, ‘“ The Engineer” nex 

A 
ae 


W anted, a Good District Hand 
sua Raviog Water Services, Repairing Mains, &. Good 
—Apply, The MANS AGER, Fr miley and Farn- 

A Weee: Frimley Green, Surrey. 410 a 


Die Sinker. — First-class Die 
— Fir for = foe Stary Drop Stam; agg Rag 
Cranks and Aircraft work. Permanent situation ive full 
peetons as +A ¥ &c. No m already employed upon 
overnment work will eygiged— Applicants must oP ly to 
their nearest Employment Exchange, men jo Engi. 
neer” and number 1714. ™ Wa 


(jrinders, First-class Universal 
HOLE AND TOOL. No one already engaged 

at your pe Ae yes 
neer” and No. A4502. 











Government work eligible.—Apply, 
ment Exchange, pis mon = The Engin 
A 





Automobile Engi ineer (39) De-| i 


RES POSITION as af KS oe cee cee 
: Benen --f or hn ae ig, tools, fu — — 
esign, construction. 7, too! ‘oun: . note 
Pelé. “The Kogineer™ Office.’ Pls 


References.— Address, 

dvertiser, with Many Years 

os Miginewr and Manager, in Iron and Steel 

Works, ‘Ondinapes. Plant and Factory Construction, is at liberty 
for ENGAGEMENT, as Engineer f for Design, Erection, 
or Maintenance of Plant ——— 
and p= control of men.—Address, P633, “* — = 
Office B 











WORK OF NATIONAL IMPORTANCE. 


8 ig sea Business Man, 38, 


Mech. E., 
Eastern and American enginecring business experi- 
ence, including Finance, Shipping, &c., and possessing 
wide knowledge of affairs and men—OPEN to accept 
ADMINISTRATIVE or other POST, or as Assistant 
to Directors, for duration of war. Open to consider 
permanent appointment with view to after-war trade 
at home or abroad. 
For work of national importance, salary of minor 


having extensive Home, Far 


importance. 
Address, P620, “‘ The Engineer ” Office. 
P620 w 


Fiagineer (26), now Employ yed 
as Draughtsman in a Power Plant, DESIRES CHANGE. 
Position in engineering department of manufac! acturing con- 
cern preferred. Experienced in power plant running, insta 
tion and maintenance of machinery; knowledge of Bogincer® 
— ction.—Apply by letter to P542, “The 
Ragineer (z7), Specialised on 
petrol, paraffin, and hot buib ee. yen and 
stationary), production, testing. and installing; 2 yea 0. 








experience and technical training ; also pe Seaedoden 
of crankshaft forging and ee REQUIKES RESPUN- 
SIBLE POST.—Address, P625, “ The Engineer ” Office. 

P625 B 





Fergie, (35), Shortly Disen- 
AGED, DESIRES POSITION of RESPONSIBILITY ; 
years shoy years abroad ; years" office experience, 
Sound tockninal knowledge. —Address, P589, “ The Evgineer” 
Office. P589 B 





Eagineer (36), Inehgible, Free, 
20 years’ thorough practical experience, mechanical, 
electrical, aeronautical, «ficient works mangement, SEEKS 
RESPONSIBLE POUSITIUN.—Adaress, P595, “The Engi- 
neer ” Office P55 » 


Foundry Manager and Moulding 


MACHINE EXPERT DESIRES CHANGE. Progres- 
capable organise: 





sive foundry and pattern-shop experiences ; 
able to design all kinds of labour-saving devices. Experienced 
with the largest jarring plants and power mouldin: toachines 
R this country. Age 58.—Address, P631, “* The agar" 





Metallurgist, with 15 Years 
x practical experience in manufacture and treatment of 
iron and steel, including management of Siemens ——4 
and ele.tric furnaces, is VEN for ENGAGEMENT- 
Excellent testimonials.—Write, Z.U. 915, ¢.o. oe > 
Leadenhall-street, London, E.C. 3. 388 B 





practi cal Engineer (42), 
Specialist in works organisation, production, costing, 
estimating, expenses and economies, SEEKS POSITION 
home or abroad.—Address, P617, ‘The Engineer” Office. , 

P617 & 





Works Manager or Supervisor. 


Large works experience. Thorough practical and 
technical ge including fuse and aircraft factory experi- 
ence. Capable of organising and controlling all classes of 
sed to modern methods of tet piece-work, 





labour 

&ec. Testimonials, &c.—Address, P.: “The a 

Offic: 

\ orks Manager (50) Wants 
POSITION. Exceptionally large and varied ex 


High-class — engineering. Hydraulic and Pail 
INEER, 19, Rancliffe-road, East Ham. 
 B 


orks Accountant (29), Diligent 
——— — in Engineering and Commerce ; 
ars’ practical rience in many branches of a 
arial work, Pes accountancy, DESIRES Ge 
le of taking control of commercial side, or would ——~4 


as Works Accountant with progressive firm. agen, 
Draughtsman (22), 


en 


wright’ 's work.—ENG 












, ** The Engineer ” Office. 
Capable, 
accurate, sound technical trainin 


+t a engineering and motor car design. PEN for ENGAGE 
Sf 4 Yorkshire district.—Address, P624, “The Engineer ” 
Oo = 


Machine Shop (tern Dis- 


GAGED, cnt POSITION similar Capssity 
or Night Works Manager; 15 years’ experience. igh-c 
ellis, 


knowledge of fuses, areo components ; age 30; =n 
salary £400 per annum.—Address, P627, “The Engineer” 
Office. 627 w 





Firm of Engineers in 


A Large | 


HAVE an OPENING for a bs ag't a f Good 
Education as PREMIU 
course % include both Works and D ice. 
Address, 2002, “ The Engineer ” Office. 2002 » 





Vacancies for Ei ight Seen 
to Engineering Firm in Liverpool. Smuil mium re- 
quired.—D., 43, Birchall’s Advertising Offices, Eiverogo. 


hes C E., Inst. Mech. E., B Se., 


gt EXAMINATIONS. —Mr. G. 
scbiae 





, &e., mepodeuee. i PRI EPARES 


can be 
pA a By Pitre ro Era Victorttet, Westinter 8 
ae 








e Firm of Builermakers Wish 
to APPOINT an AGENT in h Londios and district for 
persclac  al must give 

4 


refere 
held b by th them. — Address, 421, “ The 





[= rial Engineering Service.— 
ICAL and STRUCTURAL DESIGNER- 

DRAUGHTSMEN. Tel. 6309 Avenue.—60. Mark-lane, KE C. 3. 

Let us quote you for drawings or tracings. P630 1 


Post- -War Work Offered.—En- 


GINEER, with 26 years’ technical and commercial 
eee. oo "sole jpeciahty Business with 60 
nm, DESIRES to get into TOUCH with sound 
WANUFACTU RING CONCERN—view, amalgamation 
interests. Plant of own factory a requisitioned and 
sold by Ministry in 1916, but business kept going and read for 
re-start. Principals or ‘Solicitors only.—Address, —_ “The 
Engineer ” Office. ”592 1 


Ware a Medium Size Hori- 
Pp i MILLING wok apg HEMMINGS and 
, Prudental Buildings, Sheffield. 32 ¥ 
W anted, for Immediate Deliv ont 
ts 1 MO? yds. New Rayot Stem Abend TRAMWAY 1 RAI 
nee 2 6.0. base.—S: prices ni: nere can 10- nid Sew 


to ee and Crowther, Limited, 
Bridge-street, E.C. 4 


Wanted, Gas Engines.— We are 


BUYERS of “ National” Gas, Oil or Petrol ei 
Give full Rogtoulars, number, and price.—Address, 
Engineer 3 


W anted, Good Second-hand + 


SCAFFOLD POLES, SCAFFOLD BATTENS, and 
BOARDS suitable for reinforced concrete.—Send prices and 
particulars to J. GREEN WOOD, Wood- street, ee 





owner 














¥ 


anted Immediately, One 
Second-hand 3 to 5-Ton Steam Loco. JIB CRANE, 
standard 4ft. 84in. gange, steam to all motions. —Send full 
particulars of boiler, jiv, &c., to 400, ** The Engineer ” — 





Fr 





W anted Immediately, Several 

ew or Second-hand  Belt-driven GEARED 
PRESSES, open front, stroke about 4in., to exert from 60 to 
80 tons pressure. —CRITTALL, Braintree. P616 F 


anted Presses, Hand-screw, 
UNDERWOUD, 3 gated, with single oF maltiple daylights —A. 


Wanted, Roof Principals, Bat 


to60ft. overall span, suitable to carry timber and slate 
ey Give sketch, ful) particulars, price and where can be 
seen.—Address, 423, “The Engineer” Office. 422¥ 


Wanted to Purchase Cornish 

and LANCASHIRE BOILERS, 18ft. to 26ft. long x 
6ft. 6in. to 7ft. 6in. dia., for 80 lb. to 100 ib. pomare, in good 
condition.— Address. P626, “The Engineer” Office. "P626 r 


igh- ‘speed Engine and Gene- 
WANTED, Second-hand, higb-epeed COM- 
POUND ENGINE, Belliss or Allen type, with eer ae 
D.C, Generator, without condensing pe ee 600/750 
K.W. 440/500 volts as shunt machine and 600 salipoums nd. 
—Address, KINCAID and CO., 3, Central a Boudines tag 
minster, S.W. 1. 426 


Planing Machine Wanted, New 


























ctive purchasers can 


Can be seen running, and pros 
e Engine can be used 


witness steam consump! ion tests. 





for rope driving by removing the generator armature and 
pape uting a rope pulley. 
APP" ELECTRICITY. DEPARTMENT, 
Town Hall, ford. 177 
FOR SALE. 


Egine. —Vertical Pair, Com- 


x5. each 150 H.P., 12in. and 19jin. eylinders, 18in. 


=~) Wetiat 10in. cyl., 14in. stroke. All by Marshall, Sons 


ba Co. 


BOILLERS.—Galloway, 26ft. x 7ft. and 15ft. by 6ft. 1 Vertical 
cross-tube, 6fc. 6in. x 3ft., 1001b. pressure. 
PUMP3s.—Three Wistinghouse and one Worthington 
t 


Vertical. 
MUPURS.—One D.C.. 240 v., 3 H.P., 3000 revs, one A.C. 
3-phase, 440 v., 25 periods, 2) H.P. ; one 16 1.P., 480 ¢., Control 


el. 
EDGE RUNNER MILL, Stt. x 18ip. stones; 9ft. pan. 


Also one six-sieve shaker. 
AIR COMPRESSORS.—Pair steam-driven 10in bene 
wk > oer separately if required ; each approx. 360 cb. f1 


Jopper-bottom BOILING PAN, 33in. ae, a. deep. 
“Gaee Nae on box bed, 8in. 
ded GRIN DER. mounted on C1. tease, fast and 
toe ~~ leys. 
ELLIOTT and CO., Ltd. 186 ahd 188, Long-lnne, 
germina & .E. 


or Sale :— 
ne 150 K.W. Direct-coupled Steam GENERATING 


SET, to immediate Sale, 
teen pound Corliss CONDENSING ENGINES, by 


n 
Brothers He! 120 Ib. steain pees ‘oie 
ns, multipolar compound w 
tarot fle 


NE 
“Tan be: 
seen running by appointmen 
DAVY BROTHERS, Limited, Park Ironworks, a 


Fer Sale :-— 


One 1400 K.W, BELLISS TRIPLE- EXPAN: 
SION ENGINE, with E.C.C. Alternator, 2100 v 
= a — pumping engine, circulating 
ie, exciti 


ies EXACTLY ‘SIMILAR SET. ne by 





x 








ren. 


R. H. LONGBOTHAM & CO., Ltd., 


rately. Both 


The respective units will os sold pone or se 
© engines are 


plants are in excellent cond!tion throughout. 
very suitable for mill or avy driving. 

Te wenras ns: Engineer, Wakefield 
Telephones: 44 Wakeficid ; 867 Newcstte-oa-Tyne. 


For Sale -— 


3700 sq. feet of STEEL FLOORING, in plates 10ft. by 2ft. 
by gin., With jointing strip. 

did Second-hand Self-acting at met oye oh SLIDING 

SURFACING LATRE, by Smith, Beacock and Tannett, 

oe admit 2ift. between centres, and the gap to admit an 
article of 17ft. diameter and 3ft. broad, treble geared, 
headst ck, with fuce-piate 8ft. diameter, weight 514 tons. 

One new PIPE-SCREWING MACHINE, by Maiden and Co., 
to screw pipes up to Sin dian.eter, motor driven, com 
with motor, 220 volts, D.C. 

One do. do., up to 6in. diameter. 

One 12-ton Electric OVERHEAD TRAVELLING CRANE, 
32ft. span. without motors. 


GEO. COHEN, SONS AND CO., 
600, Commercial-road, 
London, E. 14. 


For Sale :— 
Pair | CROSS - COMPOUND ENGINES, | 600 
Ba 4ft. ©, Corliss 
“fyewhee! Bott. 


» 26in. h.p. cyl, 
valves to h p. Aad tise valve ‘to Lp. eyl., 
dia., by Barclay, tons and C ta. i 
CRO+S-COMPOUND HORIZONTAL ja 
l4in. h.p. cyl, 22gim. 1 p. i. aa: stroke, 12ft. dia. 
wheel, by Davy, Paxman a 
VERTIC AL "BELT. DRIV EN AIR boat 
PRESSOR, by Alley and MacLellan. Capacity 400 cub. 
10016. pressure. b 


ft., 
STEAM-DRIVEN AIR COMPRESSOR, 
Markham. Capacity 300 cub. ft. per min., 80-100 1b. 


ure. 
2-PHAS SE ALTERNATOR, 1400 K.W., 2100 
volts, 50 cycles, by the E.C. Coy., with triple-expansion 
vertical engine by Belliss and Morcom, complete with 
xciter and erect Mes plant. 
2- PHASE ALTERNATUR, a Bg = 
t ion 
vertital engine 67 3 an a Hi cLaren, Compiove with 
exciter and condensing p! . 
One Willans RECIPROCATING STEAM EN- 


GINE, direct coupled to Westi use D.C. Gep- 
erator, 20K. ; m., 3s 25) alte with surface 


g plant, air and circulating pumps. 


We 











nd-hand ; about 8ft. by ft. by ane, » pref 
with two = tools.—Address, P613, “ The Engineer ” Dies. 
r 
Ve rtical Milling Machine 
WANTED, New or first-class Second-hand. Cincinnati 


No 3 or4 or of similar capacity.—Address, P614, “ The ane 
neer” Office, P614 


Wanted, Second-hand Modern 


LANCASHIRE BOILER, Wft. x 8ft., scout. 140 Ib. 
pressure.—PRICE and SONS, City Flour Sails? Sh field. 


r 
Wanted, Second-hand, 2-4 Ton 
TRAVELLING CRANE; Gauge, 4ft. 84in.—State 
os ce, date vuilt, and where can be inspected, to Box . £.0. 
ather and Crowther, Limited, 10-13, New Bridge-street, E. _ C. 4. 


Wanted, Several Hydraulic 


PUMPS, preferably sige high, intermediate and 
dia. Ed i to bin. 














low-pressure lungers = to léin. 
stroke, moun on _C.1. supply tank. Trg 


sendi _* fall 
particulars, 305, othe Engineer” Office. 





R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel.: 44 Wakefield ; 867 Newcastle. 
Tel. Add. : “ Engineer, Wakefield.” 2017 « 





Fer Sale, a Number of Second- | Savers 


HAND MACHINES, suitable for the manufacture 0! of 
brass or > rivets.—For full particulars, address, oo 
Office. J 


Engineer” 
or Sale, Air Compressor, by 


Tilghman ; cylinder 10in. by 10in. Btrok ‘as & driven. 


One AIR RECEIVER, 6ft. by 3ft.; one, 6ft. by 
~ SOO DERWOOD 5 Queen-street, £.C. 4. 436 « 


Ps Sale, Blower, 5in., with 


diste DigPosal. i. JB i KING sed Jomo, pallet Lak, Kaginvers 











A: Tim Recorder Wanted. 


price il where can be seen. —Box T. R., Smiths 
Advertising Agency, Ltd., 100, Fieet-street, London, B.C. 
Fr 








Fer Sale, ( Cast I Iron Water or Pipes, 


Pate —  . unused.— 
nay bop oblate’ | trots J. RAY.’ Corpora- 
a 


particulars 
tion fon Water E Engineer, Warrington. 427 ¢ 





forming a complete installation. 


DBEL and CO., 40, St. Enoch-square, Glasgow, 


Por. Sale, Generator (Siemens), 


6-pole compd. 420 r.p.m., coupled 

to Sra rine, oie wy Tin x x id. 160 Ibs. sq. inch.— 

POP. enhall. -street, London, 6:3 
387 


For Sale, Motor, D.C., 6- Pole 


estal t 100-125 bees ‘400-500 amips., 380-400 + 
fitted with ahhh reeubstot d frame; in oe. condi Hon 
‘A. UNDERWOOD, | 3 Queen-street, 43 


Fer Sale, One Good 24in. Swing 
BORING and FACING LATHE, by Lang, with overhead 


377 & 


380 











e°RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


F or Sale, One Powerful Belt- 
DRIVEN V ERTICAL BORING MILL, by @ ani a, 
Harvey, Glasgow; ndle Sin. diameter, travel 3ft. ¢ 3 
admits between shears ards 8ft.; admits in height 6ft. 6iy.! 
ual to new; proeney suitabe for boring large marine 


ovsinde ropellers, &c. 
DDEL and Cvu., 40, St. Enoch-square, Glasgow. 374, 


Fer Sale, One Powerful Hori- 
ZONTAL BORING, DRILLING and TAPPING 
MACHINE, toy pattern ; spindle Sin. diameter with 20in, 
travel ; designed for every class *. boring and drilling in large 
objects, coverin a surface of 8ft. 

RIDDEL and CO., 4, 8t. a aihecenine: Ginsgow. 37 


‘or Sale, One Powerful 4¢in. 
Noble and Lund Cold lron Band SAWING MAC HINE, 
RIDDFL and CO., 40. St. Fnoch-square. Glasgow 


ker Sale, Une 


Big td MACHINE, by 

















{ Duplex 


ulse, suitable for plani 





crossings, &.. two at a tim 
RIODEL and 160, 40, St. Enoch sabre. Glasgow. 378 
i Sale or Hire, Electric 
p from 6 » 300 H.P.; PORTABLE erkau 
Nea fro to 40 N.H.P. {STEAM rae ae ne worl 
Fours, ACHINE TOOLS of aor 

mediate delivery.—J. T. WILLI Yon 

Gasen Vi ictoria-Street, "Loudon, EC Tel. : City 3938. 20256 





For Sale, Press, Hydraulic, Sin. 


ram, two 10in. daylight platens 46in. are, steam 
uare inch, by Berry, of Leis ‘ 
D, 4g Queen-street, E.C. 4424 


Fer Sale, Press, Sedrantic by 


Middleton, of Leeds ; table Win. Square daylight 27in., 
raw 20tn., stroke 2sin., 2 tons Se square 
AU NDEKWOOD, Ane hag Ec. 4 416 


For S Sale, Pump, Worthington, 


m, of caves; triple expansion, horizontal 


heated, XB ‘one per 
NDER 








—_ ot NDERWOOD.’ 3, Queen-street, E.C. 4. ke 
For Sale, Second-hand 25 H.P. 


CORNISH oma 22ft. 6in. long, 5ft. 6in. diameter, 
in. diameter, — mountings complete ; 








my 9in. by 2fi 
in good ontng. Si in brick setting. Can be 
appointment.—Address, 401, “ The Engineer’ Office. 


ffor. or Sale, Several Superior Air 
belt and steam driven; capacitics 

from 100800 eatin fe feet free air per minute. 
RiDDVEL and CO., 40, St. Enech-square, Glasgow. 379 


For Sale, Suction Gas Plant. 


One 140 HP. Suction Engine, complete with two 
roducers, so as to work day and night, made by Anderson 
Brice, Carnoustie; in —— working 


order.—Full par- 
ticulars and ce upon a ounce. we THE bi = 
MFG. CO., L , Delectaland, 121 


or - Sale.—Teak, Prime an- 
OON PLANKS, 2sin. to 8in 3 MAHOGANY, PRIME 

pry Hos puitas, fin. to Sin.; OAK, PRIME DRY 
ESE, jin., 1m... Ijin, dasa and 2in-—Adaress, 

phn fy to P74, * The Engineer ” Omice. P576 « 


fer Sale, ‘Iheodolites, 


* WING. SON'S, Su. High Hol SECOND-BAND. 
olborn, W.C. 
| 


Grays Inn-road). 
Sale, Level 


Fo 
DRAWING Rg a tg E. 
t te Gray's Inp-road). 


Two Tender Loco- 


Fer. Sale, 
uge, built by Beyer, Peacock 
estern Railway Co., at Swindon, 


OTI 
and Co., rebuilt by the 
ogg? 1812, six — (tour coupled Mes ped 1fin. —— 


seen by 
40l 6 














SECON D-BAND. 
oiborn, W.C. 








by 2tin. ier copper 
' Tees, aa aes ‘ama hana brakes ; ; fitted 
with ‘apparatus for # up water whilst runni: Every 
faeilit; On rail Taunton. 
—Box *b, Post Office, Docks, ‘Cardiff, 1007 « 











Riveted lag Ore 
ee ee 
‘Ampthill P616 o 
Address, 34, *‘ The Engineer™ 


a Sale, 2 
th timber-built. gantre os 
ong BLE ENGINE TACKLE IMPLEMENTS. Seen 
REY 
For Sale (3), Dry Back Marine- 
Pe Sale, 1u N.H.P. Undert 





ERS, wi 
AN UERWOOD. 3, Queen-street, E. 
Fo F owler 
orking Bedford.—W. NOLDS, Fordfield House, 
Y ERS, 13ft. by 11ft. dia., 1701b. pressure.- 
TYPE BOIL my By » Pp su 
Raa and BOILER, by em Paxman anc 





ib. steam ; — delivery.— UN ‘DERWOOD, 3 
asmemens, RO 4 435 « 
‘or Sale, 16 N.H.P. an, 


BOILER, 120° lb. steam ; felf-contained COMPOUND 
eo ad 8 and 13 x 14, by ” Davey- -Faxman, together or 





te.-A. UNDERWOOD, 3, Queen-street, K.C. 4, 434 cj 
” 
Jor Sale, 35 H.P. T 
merce EY GAS ENGINE.—Apply, DAVIES and 
, Romiley. 1720 





Fer Sale, 40, 36, and 25 H.P. 
ENGINES, a a mer oe 


ood as new. 
Beratotan, Os tral News, Limited, A, 


agestreet, London, B04. 


For continuation of Small Advertisements, 
see pages IV. and LXXXVI. 


W. G. BAGNALL, L” 








STAFFORD. 
BUILDERS OF LOCOMOTIVES 
age tas hi SSS 
Maxens oF 


Tipping Trucks, — Pica Tomteirs, ‘ 
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JANUARY. 


Man Power and Labour. 


Our armies’ need of a great many more 
recruits led, during the month, to conferences of a 
very important kind. Desiring to bring in a new 
Military Service Bill which would have the effect of 
calling to the colours a large number of young and fit 
men who are now engaged in civil occupations, the 
Government invited the trades unions of the country 
to meet Sir Auckland Geddes with a view to deciding 
upon @ course which would result in the least possible 
disturbance to the essential industries. The unions 
responded, but, unfortunately, the Amalgamated 
Society of Engiheers refused to co-operate with the 
other societies, or to be bound by any agreements 
they m‘ght make. In this action it manifested that 
independence which has characterised its behaviour 
of late, but it found justification for the course adopted 
in the fact that the Government entered into an 
agreement with it in May last to the general effect 
that none of its skilled men should be called up till 
all fit dilutees had been enrolled. Into the rights or 
wrongs of its position this is not the place to enter. 
The Amalgamated Society is no doubt justified in 
demanding the fulfilment of a prom‘se, but, whilst 
there can be no question of the loyalty of its members, 
it would have shown greater magnanimity had it 
waived its claim to special consideration. It is 
apparently ready to meet Sir Auckland Geddes in 
separate conference, but since the Government has 
promised that what is dcne for one union shall be 
done for all, and as the Society has indicated its 
intention to demand special trea ment, a deadlock 
has resulted. Except in some labour circles, which 
appear to consider themselves better judges of the 
country’s requirements in the field and in the work- 
shop, than the expert advisers of the Government, 
there is a general consensus of opinion that another 
half-million or so men must be raised. In these 
circumstances, the action of the A.S.E. is regarded 
as something less than patriotic. It has already 
delayed a very important measure, and it becomes 
daily. of greater importance that a way out of the 
impasse should be found. The !atest information is 
that a post-card ballot of all the members is being 
taken. The result cannot be known till after the Bill 
has been passed. 


Aeronautical Activity. 


CoNSIDERING the period of the year, the 
aerial activity reported during the past month is 
certainly to be regarded as very considerable. During 
the night of the 3rd—4th, in spite of very bad weather, 
British aviators raided the Metz area, dropping 
bombs on factories at Mazieres les Metz and the 
railways 9+ Woippy and St. Privat. All our machines 
returned safely. Mazieres les Metz and other places 
in the neighbourhood were again bombed on the 
following night, while during the night of the 5th—6th 
a ton of bombs was dropped on Conflans, north-west 
of Metz, and half-a-ton on Courcelles, south-east of 
it. By way of variation, a daylight raid was 
carried out against Karlsruhe on the 14th. One and 
a quarter tons of bombs were dropped on the railway 
sidings and munitions factories with good results. 
All our machines reached their objective and returned 
safely, in spite of heavy and accurete gun-fire. On 
the night of the 14th-l5th a ton of bombs was 
dropped on the steel works at Thionville, midway 
between Metz and Luxemburg, while half-a-ton was 
discharged against the railways near Metz itself. 
All our machines returned safely. Metz, and 
Bernsdorf, thirty miles to the south-east of it, were 
bombed, in spite of very bad weather, during the night 
of the 16th—17th, all our machines once more returning 
safely, while on the 21st, Thionville, Bernsdorf and 
Arnaville, just south of Metz, received two tons of 
bombs, one of our machines on this occasion being 
unaccounted for. On the night of the 24th—25th, 
bombs were dropped on Mannheim, Treves, Thionville, 
Saarbriicken and Oberbillig, with excellent results. 
One of our machines failed to return. At mid-day 
on the 27th, Treves was bombed, in spite of a heavy 
mist that hung over the objective, and prevented our 
pilots observing exactly where their bombs burst. 


Naval Events. 


THE month has witnessed several losses 
among the smaller units of the British Navy. On 
the Ist, it was announced that the mine-sweeping 





sloop Arbutus, and the armed boarding steamer 
Grive, had sunk after being torpedoed in bed weather. 
Nine lives were lost in the Arbutus, but all the crew 
of the Grive were saved. On the 4th, the British 
hospital ship Rewa was torpedoed and sunk in the 
Bristol Channel, while on her way home from 
Gibraltar. All the wounded were safely transferred 
to patrol vessels, but three Lascars forming part of 
the crew lost their lives. The vessel was displaying 
the proper lights and markings of a hospital ship, and 
was torpedoed without the slightest warning. The 
Rewa was a British India boat of 7300 tons, built in 
1906 at Dumbarton. On the 8th, the Admiralty 
announced that one of our destroyers had been 
torpedoed and sunk in the Mediterranean with the 
loss of ten lives. Early in the morning of the 9th, 
the destroyer Racoon struck some rocks off the 
north coast of Ireland during a snowstorm, and 
subsequently foundered. All on board lost their lives. 
The Racoon was built at Birkenhead in 1910. During 
the night of the 12th, two British destroyers, while 
returning to their base in a heavy gale and snowstorm, 
ran ashore off the coast of Scotland and were totally 
wrecked. All of both crews, except one man, lost 
their lives. On the 14th, just. before 11 p.m., 
Yarmouth was bombard-d from the sea for sbout 
five minutes by, it is understood, German torpedo- 
boats. About twenty shells fell in the town. They 
did little serious material damage, but three people 
were killed and ten injured. On the morning of 
Sunday. the 20th, an action developed at the entrance 
to the Dardanelles between British naval forces and 
the German battle-cruiser Goeben—known to the 
Turks as the Sultan Selim—and the light cruiser 
Breslau—or Midilli. The enemy vessels were engaged 
by the destroyers Lizard and Tigress, but managed 
to sink the monitors Raglan and M 28, lying in a bay 
of the Island of Imbros. Thereafter they retired 
southwards, but within a short time the Breslau, 
after apparently striking no less than four mines, 
heeled over and sank. The Goeben proceeding on 
her course, received reinforcements in the shape of 
four enemy destroyers and an old Turkish cruiser. 
These were at once engaged by the Tigress and 
Lizard, and forced to retire up the Dardanelles. 
The Goeben, meanwhile, was engaged by aircraft 
and headed after the enemy destroyers. In the very 
act of turning, she struck a mine and settled down 
with a list, in which condition, still pursued by our 
aeroplanes, she retired slowly up the Dardanelles, 
until she was beached at Nagara Point. Here she 
was subjected to constant attacks from our seaplanes, 
and sustained several direct hits, but bad weather 
interfering with aerial attack, the salvage operations 
were able to proceed, and she has apparently escaped. 
On the 20th the armed escort vessel Mechanician was 
torpedoed in the English Channel. She was subse- 
quently stranded and became a total wreck. Thirteen 
of her crew were lost. This vessel was of 9044 tons 
gross reg ster, and was built in 1900 at Belfast for the 
Harrison line. On the 28th the torpedo gunboat 
Hazard was sunk as the result of a coll'sion in the 
English Channel. Three of her crew lost their lives. 


Ministry of Reconstruction. 


THE announcement that the Ministry of 
Reconstruction has appointed a committee of manu- 
facturers and business men to consider the provision 
of new industries for the engineering trades after the 
war, is a further indication that the Ministry is 
pursuing the wise policy of seeking the co-operation 
of industry at every stzge. The present position of 
the work which is being undertaken is the subject of 
detailed reference in an article which appears to-day, 
and it has been dealt with in earlier issues of THE 
ENGINEER. At a meeting which took place a few 
days ago, Dr. Addison outlined the character of the 
reconstruction movement for which he is responsible. 
He made it clear that not only the Advisory Council 
on which all the leading interests concerned in 
reconstruction are represented, but all the numerous 
committees which have been formed have been 
appointed with the object of securing the service 
of experts on each subject which is to receive con- 
sideration. The membership has been so orranged 
that there are representatives of Labour as well as 
Capital on every committee in which the interests of 
Labour are involved. Thus there are representatives 
of Labour on the finance section as well as financiers, 
and a Labour Advisory Panel has been formed, 
consisting of representatives of skilled, semi-skilled, 
unskilled workers, and women in connection with 
the Committee on the development of the engineering 
industries, which was appointed last month. The 
character of the problems which are being studied 
may be briefly stated. After the war, there will be 





| a world shortage of certain materials, and the shortage 


will be accentuated by the difficulty of finding 
tonnage adequate to the demand. On the other 
hand, there will be an almost unlimited market for 
manufactured goods. The Ministry of Reconstruc- 
tion has undertaken, with the assistance of the various 
Government Departments concerned and of the 
many trades involved, to estimate and analyse the 
situation, and will utilise the information obtained 
to determine in what order demands which cannot 
all be met at once shall be met, in what proportion 
raw materials shall be directed into certain channels, 
in what directions the demand for labour, power, 
tonnage and credit is likely to be most intense, and 
what emergency arrangements will be required to 
meet it. The general scheme is to leave the industries 
to ration themselves upon certain broad principles 
for which the Government must take responsibility. 
What those principles should be and what form of 
central machinery should be devised for this purpose, 
is one of the first questions on which the general 
Advisory Council is being asked to report. 


Enemy Air Raids. 


AT about 8 p.m. on the 28th some fifteen 
enemy aeroplanes, acting in three groups, crossed the 
Essex and Kent coasts, and with the exception of two, 
which dropped bombs in the Isles of Thanet and 
Sheppey, approached London from the east and north- 
east. Four or five machines reached the capital, and 
between 9 and 10 p.m. dropped bombs in various 
districts. Subsequently other enemy machines 
crossed the Essex coast. Two of them only reached 
London, and dropped bombs between 12.15 and 12.30 
a.m. The raiders were rezeived by our barrage fire, 
and were engaged by our aeroplanes, of which about 
seventy ascended to meet them. One raider, after 
being engaged by two British scouts, was brought 
down in flames from a height of 10,000ft., the three 
members of its crew being burned to death. Several 
other engagements developed without decisive results. 
All our pilots returned safely. The casualties, 
according to the information available at the time of 
writing, amounted to forty-seven kilied and 169 
injured, all, with the exception of ove death and seven 
cases of injury, occurring in London. The material 
damage caused was not serious. Another raid was 
attempted on the following night, but up to the time 
of writing little official information regarding it is 
available. Up to and including the 28th, Sir Douglas 
Haig has reported during the month the destruction 
in air fighting of seventy German aeroplanes, and the 
driving down out of control of an additional thirty- 
six. During the same period the enemy lost four 
machines by anti-aircraft gun fire and one by infantry 
fire. The number of British machines reported 
missing amounted to thirty-three, 


Fatal Derailment on the Midland Railway. 


From January 3rd, 1917, to January 19th 
of the present year, there was not a single fatal acci- 
dent to a passenger in a train accident on the whole 
of the railways of the United Kingdom. On the latter 
date, however, this excellent record was broken by 
the dersilment, about half-a-mile north of Little 
Salkeld Station, of the Midland Compeny’s day ex- 
press to Scotland. Six passengers were killed, one 
has since died, and two are lying seriously injured. 
The railway, where the derailment occurred, runs 
through a cutting, about a mile long, made in a hill 
which here runs down to the valley of the river Eden. 
According to the evidence given on Sunday last, 
before the Board of Trade inspector, this cutting 
gave some trouble about seven years ago, at which 
time, we presume, the revetments now to be found 
there were put in. Outside the company’s fence 
and on the hill-side there is a field, which, it was 
stated at the inquiry, was ploughed last year for the 
first time. Very heavy rain had followed a deep 
fall of snow, and had, no doubt, caused excessive mois- 
ture to collect at the bottom of the field near the fence. 
The water caused severe stress at a point, towards 
the south end of the cutting, where there was no revet- 
ment. Just before four o’clock on the afternoon in 
question the above-named train was approaching 
the cutting, and, as the driver entered on the half- 
mile of straight line that leads up to it, all was clear, 
and then suddenly he saw that the line had been 
covered by earth froma slip. The train was derailed 
by the obstruction, and the first two coaches 
destroyed. At the coroner’s adjourned inquest, on 
Monday last, a verdict of accidental death was re- 
turned, with a rider recommending that the drainage 
of the bank in question should be made more efficient. 
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BRITISH AND GERMAN NAVAL ORDNANCE. 
No. I. 


British ORDNANCE. 


Ir the total losses among warships sustained by 
all the belligerents in the last three and a-half years 
be reckoned up, it will be found that the majority 
have been caused by torpedoes and mines. Gunfire 
has accounted for comparatively few. Yet it would 
be erroneous to conclude from these figures that 
either the torpedo or the mine is a more formidable 
weapon than the gun. For obvious reasons, the 
record of the torpedo impresses the imagination of 
the non-technical public, ard, doubtless, to many 
‘people the U-boat would be a more appropriate 
symbol of modern naval power than the battleship. 
But naval officers, with few exceptions, are con- 
vinced that the gun remains the supreme and deci- 
sive instrument of naval combat. And it is not 
difficult to show why this should be so. Within the 
past decade the science of under-water attack has 
certainly made remarkable progress. At the out- 
break of the war the latest torpedoes were credited 
with a range of 10,000 to 12,000 yards, and with 
the power of travelling a distarce of 2000 yards at 
a velocity of 45 to 50 knots. At the same time the 
explosive charge contained in the warhead had been 
so increased that a single hit wes expected to prove 
fatal to anything afloat. No wonder, therefore, 
that the torpedo was viewed with respect, or that 
its influence led to drastic modifications in both 
strategy and tactics. 

But, simultaneously with this great advance in 
the power of the torpedo, equally important, though 
less spectacular, progress was being made in the 
science of gunnery. Improvements, not so much 
in the gun itself as in sighting and control appliarecs, 
had in the course of a few years almost doubled the 
range at which fire could be opened with precision. 
Had the “ decisive range *’ remained at 8000 yards, 
which was the distance most generally accepted, the 
torpedo would urdoubtedly have been a most for- 
midable factor, for, 2s its own range wes well above 
this figure, it might have been employed with deadly 
effect by battleships against battleships, and shoals 
of torpedoes would have been racing through the 
water between the opposirg lires while the shells 
roared overhead. But the increased range of the 
torpedo was practically neutralised by the correspond- 
ing extersion in the range of heavy guns, and, with 
actions fought at an average distance of 15,000 yards, 
the torpedo was again relegated to its auxiliary place 
as the armament of the smaller fry. Under modern 
artillery conditions a ship may be attacked and dis- 
abled almost before it has risen above the horizon. 
In this war vessels have actually been disabled by 
projectiles fired at upwards of ten miles. Per contra, 
there is no verified instance of a torpedo fired at more 
than three miles having reached a moving target. 
Every important naval engagement of the war has 
been decided exclusively by gunfire, though on each 
oceasion, but one, torpedo craft were present on 
both sides in large numbers. In the action in Heli- 
goland Bight, on August 28th, 1914; in the running 
fight off the Dogger Bank, on January 24th, 1915; 
and in the fleet action off Jutland, nearly all the 
damage was due to gunfire. Jutland was the classic 
instance of the failure of the torpedo as a rival of the 
gun. At that engagement there were present several 
hundred destroyers and submarines, and targets for 
them abounded ; yet, on the British side, no vessel 
was sunk by this form of attack. 

There is another reason why the tezpedo has little 
prospect of ousting the gun within the calculable 
future. Naval constructors are #t one in admitting 
the possibility of so designing 2 ship as to make her 
unsinkable by underwater exp!osion, and it is probable 
that the larger warships of the near future will be 
virtually impervious to torpedoes or mines. The pro- 
blem presents noinsurmountable difficulty ; it is largely 
a question of pre-empting a few thousand tons of the 
displacement, and making sacrifices in other direc- 
tions. But no such guarantee can be given of im- 
munity from the effects of gunfire. In existing 
capital ships the ratio of armour weight to displace- 
ment ranges from 20 per cent., in armoured cruisers 
to 30 per cent., and in some cases to nearly 35 per 
cent. in battleships. Yet in spite of this tremendous 
proportion of dead weight represented by protection 
against gunfire, no vessel afloat can be considered 
shell-proof. Several great capital ships, armoured 
on the most modern principles, were destroyed at 
Jutland by salvos of projectiles not of the heaviest 
calibre. In short, the lesson taught by war experi- 
ence is that the gun remains the supreme arbiter 
of naval combat, and that the torpedo does not yet 
come within measurable distance of it as a decisive 
factor. 


NAvAL GUNNERY. 


It is a singular circumstance that even before the 
days of torpedo and mine, whenthe gun was the 
warship’s only effective means of offence, the art 
of gunnery was neglected in the British Navy. It 
is true that the superior rapidity with which the 
British gunners worked their pieces generally gave 
them the victory over French and Spanish opponents 





in the wars of the eighteenth and nineteenth cen- 
turies, but at that time little attention was paid to 
marksmanship, because it wes not the custom to ex- 
change broadsides until the enemy wes practically 
alongside, and it was harder to miss than to hit. 
Here and there a captain with unconventional ideas 
spent time and (his own) money in teachirg his men 
to shoot with accuracy at something beyond point- 
blank range, but such departures from convention 
were officially discouraged. The result was seen in 
the war of 1812, when a series of duels between 
British and American vessels of approximately 
equal power erded, for the most part, disastrously 
for the former. There was no secret about the Ameri- 
can successes. They were won invariably by whet 
at that time represented accurate long range gun- 
nery. On two occasions, however, the advantage 
in this respect rested with the British. The Shannon 
defeated the Chesapeake, because Captain Broke 
had schooled his men thoroughly in the science of 
accurate fire, combined with great rapidity. Captain 
Hillier, of the Phcebe, similarly defeated the U.S.S. 
Essex. In his report of this action, Captain Porter, 
of the Essex, wrote: “The Phoebe, by edging off, 
was enabled to choose the distance which best suited 
her long guns, and kept up a tremendous fire which 
mowed down my brave companions by the dozen. 
The enemy, from the smoothness of the water and 
the impossibility of reaching him with our carronades, 
wes enabled to take aim at us es at a target ; his shot 
never missed our hull, and my ship was cut up in a 
manner never before witnessed.” But it was long 
before the vital importance of cultivating merks- 
marship wes generally recognised in the British 
service. 

Treating of naval gunnery, in his ‘“ Fragments 
of Voyages ard Travels” (published in 1833), 
Captain Besil Hall seid: ** Officers who heve served 
much efloat in old timcs, tell us that there was a 
great waut of efficiency in that department of naval 
discipline which relates to the management of the 
great gurs. Many ships, it is true, even during the 
early period of the lest war, were brought into admir- 
able fighting trim by dint of the spontaneous exer- 
tions of their commenders. But in these instances 
the result was génerally due to the combined talents, 
experience, and industry of these particular officers, 
and owed herdly anything to the merits of the general 
system in force throughout the fleet. In too many 
vessels of wer, however, the exercise of the great 
gu: s wes much reglected, or, at most, attended to 
just so far as the technical rulcs of the servic » ren- 
dered necessary. And this occurred not infrequently 
even where there could be traced no want of ability 
or of zeal on the part of the officers. A plain shore- 
going person might well ask how it came about that 
the art of handlirg the guns should ever be neglected 
in any men-of-war, when such prodigious sums 
were expended in equippirg her in other respects 
with every pessible requisite to enable her to cope 
with her enemics. Our ships are greatly improved 
in strength and every warlike quality, and there is 
no leck of supplies in any department. Why, then, 
to the education which is now so general in every 
other branch of the profcssion should not that 
of warlike science and gunnery practice be added ?” 
In making recommendations as to the soundest 
methods of training, Captain Hall urged that the 
men be taught to consider it “ irksome and disgrace- 
ful to make a blustering noise to no purpose,” and 
should be impressed with “the paramount impor- 
tance of taking such a careful aim, before pulling the 
trigger, that not a single shot should ever miss,” A 
counsel of perfection, perhaps, but an excellent prin- 
ciple for all gunnery insiructory. 

It was not until 1830, when Lord Melville estab- 
lished a school of gunnery at Portsmouth, that scien- 
tific methods in the handling of naval ordnance ob- 
tained official recognition. Even then, however, 
the innovation was coldly received by the older 
generation of officers, whose influence outweighed 
that of the enthusiasts and rendered their attempts 
to improve naval gunnery more or less ebortive. 
Training was perfunctory, many captains setting 
more store by paint and polish than straight shooting, 
and, as the chances of promotion were notoriously 
more dependent on the smart appearance of one’s 
ship than on her gunnery record, officers had no in- 
centive to over-work themselves in the lest-nemed 
respect. All through the nineteenth century naval 
marksmanship was neglected, end it wes not until 
1898 that the first symptoms of revolution mede 
themselves manifest. In that yeer the Spanish- 
American War came to emphasise the lessors of the 
Yalu with regard to the appelling effect of modern 
shell fire, and Captain Percy Scott, of H.M.S. Scylla, 
showed that nothing beyond careful ard systematic 
training was needed to send those deadly projectiles 
with unfailing accuracy at a distant target. 

It is not proposed to describe at length the sub- 
sequent stag s by which the shooting of the British 
Navy was brought to an admirable degree of effi- 
ciency. In 1903 Captain Scott was appointed to 
command the gunnery school at Whale Island. Two 
years later Sir John Fisher laid down new rules of 
training, mostly directed to the substitution of aciual 
practice for theory, and to putting naval firing on a 
competitive basis ; but the new system did not come 
fully into operation until Captain Jellicoe was ap- 
pointed Director of Naval Ordnance in February, 





1905. From that time onward the efficier cy of every 
ship was judged from the standpoint of her battle 
practice record, and it behoved every officer with 
professional ambitions to take a keen personal in- 
terest in the prowess of his ship’s gunlayers. The 
wonderful progress made between 1898 and 1908 
was set forth by Sir Trevor Dawson in a lectiure he 
delivered in 1909: “The result of the development 
in the engineering side of artillery, in the optical 
accessories, and, in great meesure, in the enthusiasm, 
training, and skill of the gunrers, is a marked im- 
provement in the battle practice of the Fleet. The 
target, which is towed at an unknown speed, course, 
and range, is only 90ft. long by 30ft. high, less than 
one-fifth the length of a battleship. One of the 
latest cruisers put in eighteen hits out of thirty-two 
rounds from 12in. gurs, end erother fifteen hits out 
of eighteen rounds. Taking ell gurs in all British 
ships in commission, the percentage of hits to rounds 
fired in 1908 was. fifty-six, under the new and more 
severe firing conditiors. It may be taken that 
efficiency in gun practice hes more than trebled in 
ten years.”’ 


NAVAL ORDNANCE. 


The development of naval ordnance was for several 
centuries practically at a standstill. There were no 
essential differences between the gurs used in the 
Dutch Wars and those with which the ships of the 
Crimean period were armed. At the opening of the 
nineteenth century the heaviest navel guns were 
cast-iron pieces, throwing 32 1b. ball, while 20-pdr. 
carronades were in almost universal use. One of 
the few definite steg.s of progress wes reached in 
1821, when the first guys were specially desig ied 
for horizontal fire with shell, thus superseding the 
mortar and enabling explcsive projectiles to be dis 
charged with a much greater degree of precision. 
Eight-inch and 10in. shell guns, made soon after- 
wards, were tried agairst the Undaunted, an old 
frigate, the projectiles being filled with molten iron. 
The frigate was speedily set on fire by this bombard- 
ment. During the Crimean War the heaviest gurs 
carried in the British and French fleets were 68-pdrs., 
most of which were mounted on primitive wooden 
truck carriages. A few, however, used as chase guns, 
had special slide carriages, traversing on metal radius 
plates secured to the deck. Twenty years later 
such extraordinary progress had been made that guns 
of 100 tons in weight, frirg projectiles of 2100 lb., 
were in use, while Woolwich had prepared plars for 
a gun to weigh 160 tons, and intended to drive a shot 
through 36in. of iron at a range of 1000 yards. This 
sudden development in the construction of naval 
ordnance, following centuries of stagnation, was due, 
of course, to the edvent of the ironclad, against 
whose iron platesthe round shot fromthe light smooth 
bore were useless. To circumvent armour it wes 
necessary to enlist the services of the metallurgist, 
the chemist, and the mechanical engineer, none of 
whom hed previously hed much say in the produc- 
tion of ordnance. The resulis, es has been seid, were 
amazing, and although the 100-ton muzzle-loader 
of 1878 mey seem a cumbrous, and even primitive, 
piece besides the 15in. breech-loader of the prcsent 
day, it stands out as a marvellous example of mech- 
anical genius when compared with the 68-pdr. smooth- 
bore, the largest gun in existence only twenty years 
before. 

These first 100-ton weapors were manufactured 
at Elswick for the Itelian Government, and 
were tried at Spezia in 1878, a special (Fessano) 
powder being used. Results then corsidered pro- 
digious were obtained. Propelled by a charge of 
561 1b. of powder, the 2500 lb. projectile left the 
muzzle with a velocity of 1725ft. per second, ard an 
energy of 41,333 foot-tors, and fell into the sea 15,800 
yards eway. We can best appreciate the merit of 
this performance by remembering that the muzzle 
velocity of the Mark VIII. 12in. gun, mounted in the 
Majcstic classtwenty yeers later, wes 2367 foot -seconds, 
or only 642 f.s. more. Another very remarkable 
example of gun construction wes furnished by the 
Armsirong 10in. breech-loader, tested at Elswick, in 
1879. Using a 300 Ib. projectile, it attained a muzzle 
velocity of 2110 foot-seconds. The first 12in. B.L. 
menufactured in England was tried at the Elswick 
works in 1877. It weighed 39 tons, wes 22 celibres 
in ler gth, and fired @ projectile of 700 Ib. The breech 
mechanism was adapted from-the French system, 
but with e novel type of obturator. Withthis weapon 
the initial velocity was 1615 f.s., and the muzzle 
energy 12,656 foot-tors. Considerable attention was 
also paid at this time to guns of medium calibre, ard 
Woolwich had the distirction of turning out some 
very successful models. The rifled 6in. 70-pdr. pene- 
trated 8in. of iron at a quarter of a mile, and with an 
elevation of 5 deg. the range wes 3795 yards. Elswick, 
however, continued to lead the way.. An Arm- 
strong 8in. gun of 11} tons proved capable of piercing 
14in. of iron at 500 yards, which was considered to 
be the best the 12in. 35-ton Woolwich gun could do. 
But, in spite of repeated demonstratiors of the fact 
that light guns could be given a power of penetration 
almost, if not quite, equal to that of weapors three 
times their weight, the craze for monster guts con- 
tinued to prevail for many years, especially in Italy 
and England. 

At the close of 1876 the following heavy guns. all 
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of the muzzle-loading type, were in course of manufac- 
ture for vessels of the British Navy :— 


ahd A Weight of Weight of 

Calibre. Weight. Length, srofeetiio, fs. mal 
In, Tons. Ft. Lb. ub. 
16 80 sigs 263 1700 270 
12 38 i 19 800 200 
12 38 aoe 19 800 130 
12 35 16 700 110 
12 25 — 660 67 
10 18 _ 400 60 
9 if 12 — 250 43 
8 9 12 180 35 


MuzzLeE LoApErRS v. BREECH LOADERS. 


Although some of the above guns were very for- 
midable weapons, they did not compare well with 
guns of corresponding weight mounted in foreign 
nevies, and still less favourably with guns built by 
private manufacturers in this country. From 1875 
there began a movement in favour of replacing muzzle- 
loaders by those of the B.L. type, as the conspicuous 
advantages of the latter could no longer be ignored. 
France and Germany were then arming their ships 
exclusively with B.L. guns, but England still lagged 
behind, and the Woolwich authorities showed no 
disposition to wake up. The official view was that 
the M.L., although it might not be as powerful, ton 
for ton, as the B.L., had the supreme merit of sim- 
plicity and reliability, and was thus peculiarly suited 
to naval needs. It is true that the breech-loader 
of that period had a breech mechanism which left 
much to be desired from the standpoint of simplicity 
and safety, but it must have been obvious that this 
defect would soon be remedied, since the mechanical 
problem involved was not insoluble. Instead, how- 
ever, of attempting to solve the problem, or at least 
of encouraging private makers to attempt it, the 
authorities continued to ignore the breech-loader, 
and proceeded with the manufacture of large muzzle- 
loaders, which, es was perfectly clear to far-sighted 
experts of the day, must inevitably become obsolete 
in a few years. Nevertheless, there were several 
naval officers of high rank, notably Sir Houston 
Stewart, who were determined to oust the M.L. from 
the Navy. Their chance came when it was found 
that the mounting of long M.L. guns in turrets led 
to endless complications in the loading arrangements, 
yet length was essential to gain penetrative power 
and range. Finally, therefore, in 1879, the Ad- 
miralty decided to install long B.L. guns in the turrets 
of the Edinburgh, Colossus, and Conqueror. Their 
decision was hastened by the disastrous bursting of 
a 38-ton M.L. gun in one of the turrets of the Thun- 
derer, an accident that went far to destroy the repu- 
tation for perfect safety which the muzzle-loader 
had previously enjoyed. It is only fair to add that 
the hostile attitude of the authorities towards the 
B.L. system did not arise from sheer perversity, but 
from the discouraging precedent of 1858-1862, in 
which period a sum of 2} million pounds was spent 
on B.L. guns, which proved quite unsuitable for 
service purposes. ‘T'hese guns, it was found, though 
possessing some excellent qualities, had—according 
to Sir John Adye—“‘a trick of getting out of order 
at critical moments, and accidents occurred to the 
men that worked them. Officers and men lost con- 
fidence in them, and were as anxious to get rid of them 
as they had been to obtain them.” 








PROBLEMS OF INDUSTRIAL RECONSTRUC- 
TION. 


THERE is a growing realisation of the complexity 
of the problems which will have to be solved to guide 
industry into the paths of peace. Even those who 
lack the interest or capacity to peer beneath the 
surface of the stream of events, and are content to 
drift with the tide of human affairs, begin to see that 
there are new forces at work and that unless provi- 
sion is made for directing these energies into right 
channels and to control their action, a catastrophe 
may easily take place. It is not, indeed, too much 
to say that the threatened evil can only be averted 
by the timely recognition, both by the industrial 
community and the individual citizen, of the dangers 
that await a nation unprepared for the shock which 
must accompany the change over from war to peace 
conditions. 

It is satisfactory, therefore, to have assurance that 
whatever difficulties lie ahead, and they are assuredly 
not few in number, the Ministry of Reconstruction, 
which has been entrusted with the framing of a policy 
to cope with conditions for which there is no parallel 
in history, has apparently taken the right measure 
of a colossal task. The programme which has been 
outlined as representing the present intentions of the 
department indicates that the Ministry has made 
some wise and statesmanlike decisions, not the least 
of which is the resolve that as far as possible industry 
shall be left to work out its own salvation, and that 
Government assistance shall only be exerted when it 
- can give more effective aid than any other method. 
Dr. Addison, in the few months he has been at work, 
has succeeded in creating an organisation which is, 
with few exceptions, representative of the numerous 
and varied interests involved in the reconstruction 
of old, and the establishment of new, industries, and 
which, if its work be well done, should succeed in 





reducing to a minimum the difficulties of the task 
of diverting the activities of the nation from war to 
peace channels. It may be said, perhaps, that there 
has been shown a tendency to multiply committees 
to the point of excess, but reflection will show that 
there is work for all the bodies which have been formed, 
while, if exception is taken to the constitution of some 
of the committees, it must be borne in mind that in- 
ability or even unwillingness to serve may have robbed 
committees of men who would be a first choice if it 
were merely a question of selection. This is a point 
which is often overlooked by critics. 

In broad terms, the task of the Ministry of Recon- 
struction is to deal with all problems which may arise 
out of the present war, and which must be dealt with 
upon its determination as far as they affect industry 
and the many things subsidiary to it. For this pur- 
pose the department has been divided into various 
branches dealing respectively with commerce and, 
production, including the supply of materials ; with 
finance, shipping, and common services ; with labour 
and industrial organisation ; with rural development ; 
with machinery of government, central and local, 
including health and education ; and with housing 
and internal transport. It is the business of the 
Ministry as a whole, and of its various branches, to 
make themselves acquainted with all proposals for 
dealing with post-war problems which are under con- 
sideration by Government departments or committees 
or are put forward by responsible bodies or persons, 
to study them in their bearings on each other, to 
initiate proposals for dealing with matters which are 
not already covered, and out of all this material to 
build up, in consultation with other departments 
for submission to the Cabinet, and ultimately to Par- 
liament, a reasoned policy of réconstruction in all its 
branches. To assist him in this work, Dr. Addison 
has created an Advisory Council representative of 
all the leading interests, and this Council will work 
in sections. The various sections will have access to 
all the material collected by the Minlstry bearing on 
any subject referred to them for advice. The Council 
will not meet for general discussion, but to deal with 
specific references. The first set of references have 
already been communicated. 


COMMERCE AND PRODUCTION. 


Take, for example, the department dealing with 
commerce and production. The work of this branch 
of the Ministry extends over a wide field. There is 
the problem of the control and supply of raw 
materials after the war, which is being investigated by 
a Committee, of which Sir Clarendon Hyde is chair- 
man. It is obvious that the supply of raw materials 
depends upon the release of shipping now engaged 
in military transport, for civil purposes. The question 
of domestic requirements has already been investi- 
gated with the assistance of the Colonial-office and the 
India-office, in order to secure @ minimum of supplies 
of raw materials from the Dominions. Another 
branch of the subject is the order of importance of 
raw materials, which can only be tackled with the 
assistance ‘of the trades concerned. The policy con- 
nected with raw materials is, indeed, largely respon- 
sible for the decision to obtain powers for the 
limitation of imports and of exports, as otherwise, 
when the defence of the Realm Act ceases to operate, 
there would be a danger that essential industries 
might be held up for want of raw material supplies. 
There is also the need that industries which are .in 
danger of extinction through failure of supplies of 
material should be preserved. What applies to raw 
materials also applies to the question of equipment. 
Some of the industries which have entirely changed 
their trade during the war period will be in urgent 
need of equipment before they can restart their 
normal businesses, and unless steps are taken to 
restrict the claims of foreign buyers who are known 
to have already placed orders with British firms, 
many national industries may be retarded. The case 
of railway equipment is a good illustration. The 
railway system of the United Kingdom is short of 
rolling stock, and is in need of railway material of all 
description, owing to the difficulty of dealing with the 
renewal question during the war period. Railways 
in other countries are suffering under the same dis- 
ability, and the demands which are already being 
made on home manufacturers of railway equipment 
are on an extraordinary scale. Unless care is taken 
to ensure that supplies are obtained by our own rail- 
ways, transport facilities cannot for a long period to 
come be restored to their old level. 

These are some of the points which arise in con- 
nection with one small section of the work. The 
Commerce and Production Department has also to 
deal with financial facilities, so that industrial con- 
cerns may be sure of obtaining sufficient credit during 
the turnover period, and this branch of the subject 
is being handled by a committee, which has been 
appointed with the concurrence of the Treasury, under 
the chairmanship of Sir Richard Vassar-Smith. 
Another subject which has been taken in hand is the 
establishment of new industries, and in connection 
with the engineering trade, a committee, of which 
Mr. H. D. McLaren is Chairman, ‘s already at work, 
and has compiled a preliminary list of articles which 
might be produced in this country. The list to be 
classified is in three groups, the intention being to 
indicate the articles that can be made by skilled male 


labour, by men and women, and by women only ; 
and a special committee is being appointed in this 
connection to consider the labour question involved— 
see page 105. The same department will also investi- 
gate questions concerning the probable volume and 
nature of the demand for British goods after the war, 
and possible improvements in trade organisation for 
the purposes of the more economical production, dis- 
tribution, and marketing. These last two questions 
are being handled in consultation with the Board of 
Trade and the Department of Overseas Trade, and a 
comprehensive scheme of work has been prepared. 
The Ministry of Munitions is also co-operating in 
obtaining information from controlled establishments. 

The needs of transport to which reference is made 
above are receiving special attention, and a general 
review of the subject is now being prepared. The 
sections dealing with roads and canals are nearly 
completed ; the Ministry of Reconstruction is in con- 
sultation with the Board of Trade as to the future 
of the railways, and an inquiry has been commenced 
into the question of storage and distribution as essen- 
tial elements in transport policy. 


INDUSTRIAL COUNCILS AND ORGANISATIONS. 


The progress which has been made in the formation 
of the Industrial Councils recommended by the 
Whitley Report is less than had been hoped, but it 
is the intention of the Government to endeavour to 
set up through the trades themselves a representative 
and recognised authority for every industry, and to 
encourage such Councils to take upon themselves the 
fullest measure of responsibility. There is a desire, 
which will be appreciated by all those associated 
with the great trades of the country, to avoid, as far 
as possible, any system of direct Government control ; 
but it is felt that if these shackles are not to be im- 
posed, a body representative of labour as well as 
capital must be formed, and entrusted with executive 
functions. While welcoming also the spirit of co- 
operation in industry, it is regarded as necessary to 
take steps to prevent the formation of combines or 
trusts, which may represent an undesirable alliance 
of capital and labour at the expense of the consumer. 
It is, of course, a commonplace, that the new trade 
organisat:on, to be capable of useful work, must secure 
and retain the confidence of the public, which cannot 
be done if the main object of any combine is the main- 
tenance of prices. 

A general survey of industrial policy as a whole 
has been prepared, and such branches as war-time 
departures from Trade Union practices, industrial 
courts, apprenticeship, the law relating to merchant 
shipping, and labour in merchant shipping, are being 
examined in detail. Hours of labour and juvenile 
employment are also being made the subject of 
inquiry. 


GOVERNMENT STORES AND DEMOBILISATION. 


The Advisory Council on the disposal of Govern- 
ment stores has begun work.It is a matter wh ch is 
regarded as being of great importance, as the total 
volume of surplus property which will be in the hands 
of the War Department at the close of the war will 
represent enormous stocks. It is notorious that there 
has been a scandal in connection with the disposal of 
Government stores at the close of every war in which 
we have been engaged, and while it is impossible to 
say that history may not repeat itself at the close of 
the present war, steps are being taken to prevent. any 
thing of the kind happening. In dealing with Govern- 
ment stores there are two main objects in view. | The 
first, to protect the taxpayer from improvident selling, 
the second, to protect industry, and therefore labour, 
from the dislocation which would result from dump- 
ing goods on a flooded market. It has been decided 
to entrust the executive arrangements for disposal to 
a specially created body which will act as salesmen 
for any Government department desiring to dispose of 
surplus stores. 

The scheme for army demobilisation is, except as 
regards details, completed, and is now in the hands 
of the War-office and the Ministry of Labour. 
Broadly speaking, the War-office is responsible for 
the man until he leaves the army, and the Ministry 
of Labour until he re-enters the employment. A 
satisfactory feature is that 60 per cent. of the men 
now with the forees will return to their old employ- 
ment, or at least will have the option of doing so. 
On the general subject, it is certain there should be no 
lack of employment, but demobilisation is to proceed 
with the fact in mind that certain groups of men will 
be more urgently needed than others at the outset, in 
order that trades which feed o'her industries may 
be started up first. It is obviously no use releasing 
men for service in factories which are changing over 
from war to peace conditions, before those who are 
engaged in the conversion and re-equipment of these 
factories have done their work. . In order that so far 
as possible surplus labour may be usefully and rapidly 
absorbed after the war, a complete list of public 
works which have fallen into arrear is being prepared. 

These are the main features of a very comprehen- 
sive programme, concerning which a great deal more 
might be written. The housing problem, alone, in 
which is included a scheme for the standardisation 
of building materials, town planning, reform of the 
land laws, and other questions in the same category, 





ix itself contains the germs of proposals which are 
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quite revolutionary. Then there is the general subject 
of rural development with which the Ministry is work- 
ing with the Board of Agriculture; the scheme of the 
Forestry Committee, which is of a ¢omprehensive 
national character; problems relating to the machinery 
of government, adult education, currency and ex- 
change, and the many other questions which arise if 
the work of the Reconstruction Committee is to be 
regarded as complete. The extent and character of 
the work undertaken may be gathered from the fact 
that the White Paper issued in December gave a list 
of no fewer than 87 commissions and committees set 
up to deal with problems which will arise at the 
close of the war. It is safe to say that no more 
ambitious programme was ever put in hand by any 
Government department, and that on the success 
which may be achieved, the industrial future of the 
country will largely depend. 








OBITUARY. 





SIR ALEXANDER M. RENDEL. 


We much regret to have to record the death of Sir 
Alexander Meadows Rendel, K.C.I.E., senior partner 
in the Westminster firm of Messrs. Rendel, Palmer 
and Tritton, and Consulting Engineer to the Indie- 
office. 

Sir Alexander Rendel, who died at his London 
house on Wednesday of last week, was born in 1829, 
and had thus reached the advanced age of 89. He 
wes the distinguished son of a distinguished father— 
James Meadows Rendel, F.R.S., who, himself an 
engineer by profession, was the sixth President of the 
Institution of Civil Engineers, occupying the chair 
during the sessions 1851 and 1852. Moreover, he was 
the eldest and only survivor of four brothers, all of 
them engineers of high standing, who, all of them, 
curiously enough, became partners with Sir William— 
afterwards Lord—Armstrong, and helped in bringing 
about the success of the great Elswick firm. They 
were Lord Rendel, George Rendel and Hemilton 
Rendel. Alexander Rendel obtained his early educa- 
tion at King’s School, Canterbury, from which institu- 
tion he gained a scholarship at Trinity College, 
Cambridge. He took his degree among the Wranglers 
in the Mathematical Tripos of that University. Being 
the eldest son, it was natural that, having decided to 
adopt the profession of an engineer, he should enter 
his father’s office, and he did so, accordingly, on leav- 
ing Cambridge, only very soon to be thrown upon his 
own resources. Mr. James Rendel died in 1856, 
when his son was only twenty-seven years of age— 
over young to shoulder the responsibilities of a large 
and important practice such as that which his father 
had built up. One of the positions which he had to 
fill was that of Engineer to the London Dock Com- 
pany, and as such he was responsible for the design of 
Hermitage Wharf, the Shadwell basin, and the large 
extension of the Victoria Dock, now known as the 
Royal Albert Dock. The latter was the largest 
enclosed dock in the world, it being over 80 acres in 
area and including two dry docks, a tunnel or covered 
way to carry the Great Eastern Railway Company’s 
North Woolwich branch under the cut joining the 
Victoria to the Albert Dock, as well as swing bridges 
and railways for public and dock traffic. For the Leith 
Harbour and Dock Commissioners, Sir Rendel’s work 
included the Edinburgh Dock and the Albert Dock, 
and he acted as their Consulting Engineer for many 
years. He was also responsible for smaller docks at 
Workingtom, Llanelly, and Kirkcaldy, and for the 
completion of the Milford Docks. Besides the fore- 
going, he was interested in Wicklow Harbour, and as 
Engineering Adviser to the Public Works Loan Board 
he reported on numerous schemes for docks, harbours, 
and other works. 

It was in India, however, where the majority of his 
life’s work was carried out, and it is in connection 
with the railways of that country that his name has 
been most intimately associated. As early as the 
year of his father’s death he was first consulted as to 
transport questions in that country, at a time when 
there were practically no railways there. His first 
visit to India was paid in 1857, when the Mutiny was 
in progress, and when the question of speeding up 
communications was of vital importance. It was 
the first visit of very many, and it marked the com. 
mencement of a connection with Indian railways 
which was to endure till the end of his life. 

In 1870 Sir Alexander he was made a member of 
the Commission appo:nted by the Secretary of State 
for India to determine the narrow gauge to be used for 
Indian railways, and took part in the long discussion 
at the Institution of Civil Engineers in 1873 on that 
subject. The Indian State Railway system was 
inaugurated in 1872, and Sir Alexander was then 
appointed Consulting Engineer to the Secretary for 
State for India, which position he retained till 1914, 
and after that dete,in conjunction with his partner, 
till his death. He had already, since 1857, held the 
post of Consulting Engineer to the East India Rail- 
way Company, and it was on its behalf that he had 
visited India in 1857. After his appointment as Con- 
sulting Engineer to the Secretary of State, other 
Indian Railkvays from timeto timealso appointed him— 


and later his firm—as their Engineer, and at the time of: 


his death-he and his pertners hed that position fo 


| a large number of Indian Railways, in addition to the 
State lines. 

His work in connection with these appointments 
entailed the design of many bridges, two of which are 
among the most noted in the world. They are the 
Lansdowne Bridge over the Indus at Sukkur, and the 
other the Sara Ghat—or, as it is now called, the 
Hardinge Bridge—over the Ganges. The former, 
which was opened in 1889, and was illustrated in our 
issue of 12th December, 1890, was at the time the 
largest cantilever bridge in existence, for the Forth 
Bridge was not completed. It unites the railways 
which run on both banks of the river to Karachi. 
The bridge has two cantilever arms, each 320ft. long, 
and a central connecting span of 200ft. It carries a 
single line of railway, a road, and two bridle paths. 
The Sara or Hardinge Bridge—-which was opened for 
traffic by Lord Herdinge in 1915, and which was de- 
scribed at some length in our issue of October 2nd, 
1914—crosses the river Ganges at a point some 120 
miles above Calcutta, and connects the broed-gauge 
system of the Eastern Bengal Railway south of the 
river, with the railweys on the north of the river, 
among them that running up to Darjeeling. The 
total length of the bridge from abutment to ebutment 
is about 5900ft. There cre fifteen main spans, each 
of 345ft. l4in. span, centre to centre of bearings on 
piers spaced 359ft. apart, and at each end there are 
three land spans each of 75ft. span. The main girders 
have an overall depth at the centre of 52ft. The 
totel width of the bridge is 48ft. 6in., and it carries 
two pairs of rails. Each of the main spans weighed 
1216 tons. The piers had to be sunk under most 
adverse conditions, owing to a strong current and 
deep scour, but the whole work was magnificently 
carried out. The depth to which the piers for this 
bridge had to be sunk wes over 150ft., the material 
traversed being sand. In this connection it may be 
remarked that the method of founding bridge piers 
followed in the early days more or less closely the 
Indian plan of sinking a number of circular wells, or 
monoliths, of small diameter. It was during his 
first visit to India in 1857, when the Lower Sone 
bridge, which is a mile in length, was under costruc- 
tion, that Sir Alexander conceived the idea of sinking 
two or three wells of large dimensions instead of a dozen 
or eighteen of small. The principle has, of course, 
since been extended, and it is now quite a common 
practice to found a pier on only one well. It was done, 
in fect, in the case of the Hardinge Bridge. The 
Sara undertaking not only included the bridge proper, 
but also some particularly difficult river training 
works without which it was deemed that the safety 
of the structure would be endangered. The bridge 
is the largest in India, and is, we believe, with the 
exception of the Forth Bridge, the largest ever erected 
by British engineers. 

These two bridges are the most important designed 
by Sir Alexander, but mention may also just be made 
of the following :—The Upper Sone Bridge on the 
Ezast Indian Railway, which is the longest bridge in 
India, being 10,052ft., or nearly two miles long; the 
Kotri Bridge over the Indus, which has spans of 350ft.; 
the Kishna Bridge on the Madras and Southern 
Mahratta Railway, and the Roopnarain Bridge on 
the Bengal-Nagpur Railway, both with 300ft. spans ; 
and the Khusalgark cantilever bridge over the Indus. 
Sir Alexander was also, in conjunction with his partner, 
the late Mr. F. E. Robertson, responsible for the 
Gokteik Viaduct on the Burma Railway Company’s 
system, the great height of which—-320ft.—renders 
it particularly noteworthy. The detail drawings for 
this structure, however, were made by the Penn- 
sylvania Steel Company, though under Sir Alexander’s 
specifications and supervision. Sir Alexander was 
also responsible for very many other bridges, and 
we understand that upwards of sixty of them crossed 
rivers varying in width from 1000ft. to 10,000ft. 

A record of Sir Alexander’s work would not be 
complete without a reference to his introduction into 
India of what was then a new system of compiling 
railway statistics. A contribution by him, entitled 
““Comparative statement of average rates charged, 
work done, and the cost of doing it, on the principal 
Indian Railways, for the half-year ending 31st 
December, 1871,’ appears as an appendix to the late 
Sir—then Mr.—J. Danver’s Report to the Secretary 
of State for India on Circuit for the year 1871-2. The 
system has since become almost universal. For those 
interested in the history and application of these 
statistics, which are generally known in India as 
** Rendel’s statistics,’ it may be mentioned that they 
are contained in a note by General, the late, Sir 
Richard Strachey, published in 1901,and entitled “Note 
on the bearing of Accurate Statistics of Working on the 
Economical Management .of Railways.” We may 
add that on the adoption of the railway mileage 
statistics for India, Sir Alexander was associated very 
intiznately with Sir Richard Strachey. The associa- 
tion is referred to in the following extract from ‘‘ The 
History of the East Indian Railways ’’—published in 
1906—by Mr. G. Huddleston, C.I.E., then Chief 
Superintendent of the East India Railway: “‘ Part 
only of Sir Alexander Rendel’s work is referred to in 
this volume ; it would forin a history in itself to detail 
it in full, but:if asked to point to the most important 
measure introduced. by him (in conjunction with 
General Strachey, years before he became Chairman 
of the East Indian Ra‘lway), I would mention railway 





statistics. Undoubtedly these were initiated by him, 


and afterwa-ds became a most valuable guide to the 
proper conduct of railways and the chief basis for 
economies in working.”’ 

When the Uganda Railway project wes started 
Sir Alexander was chosen by the Government to act 
as Consulting Engineer for it, and he also acted in 
the same capacity for the Egyptian Delta Light Rail- 
ways, and for the Mexican Railway Company. 

In his long career, Sir Alexander was always striv- 
ing to be in advance of the times, and manufacturers 
would probably be the first to acknowledge that it 
was in great measure due to him that continual pro- 
gress was made in better processes of manufacture 
and greater excellence arrived at in the finished pro 
ducts. His specifications have often been described 
as unnecessarily rigid, but he was always endeavour- 
ing to obtain what he knew quite well could be 
achieved if the manufacturers would do their best, 
and it must be admitted that they always rose to the 
occasion. Consequently, Sir Alexander obtained for 
his clients the best that could be obtained, and the 
manufacturers in competition with rivals profited 
by the new methods which they had to adopt in order 
to meet his requirements. 

Sir Alexander was elected Member of the Institu- 
tion of Civil Engineers in 1862, and for some time 
served on the Council. He received the honour of 
K.C.I.E. in 1887. 


THOMAS ANDERSON. 


THE death took place on the 15th ult. of Thomas 
Anderson, A.M. Inst. C.E. Mr. Anderson spent up- 
wards of thirty-three years in India, thirty of which 
were in the service of the Royal Indian Marine. 
He was born in Greenock on April 29th, 1842, and 
served his apprenticeship as an engineer with the 
Caledonian Railway Company. He went to India in 
1864, and joined the Royal Indian Marine three years 
later. He obtained his first-class Board of Trade 
certificate in 1874, and after occupying various 
positions in the R.I.M., became Chief Inspector 
of Machinery for H.M. Dockyards, Bombay, and 
Caleutta in 1880. The following year he was 
appointed Engineer Surveyor to the Port of Bombay, 
and a member of the Local Marine Board for the 
examination of engineers. In 1885 he became Chief 
Engineer, his appointment being signed by Lord 
Dufferin, who was then the Viceroy. Mr. Anderson 
was sent home to supervise the construction of 
H.M.S. Dalhousie, which was being built by Caird 
and Co., Greenock, and engined byjD. Rowan and 
Co., Glasgow. After the Burmese War, he was sent 
to Mandalay to value the factories of King Thebau. 

When Mr. Anderson retired from the service in 
1897, he was highly commended by the Director of 
the R.I.M. for his ‘conspicuous and _ untiring 
zeal for the service, imparting energy to those 
under him, raising the standard and reducing the 
cost of work, both in Kidderpore and Bombay 
Dockyards.” 


MICHAEL BEAZLEY. 


THE death of Mr. Michael Beazley, who, in the 
latter half of the last century, took part in many 
important enterprises at home and abroad, is reported. 
Mr. Beazley, who was born at Bath in 1833, was taken 
by his parents to Canada as a boy, and on his return 
to England later, he assisted Mr. Cubitt in the 
piercing of the Shakespeare Tunnel at Dover for the 
South-Eastern Railway. In 1859 he went to India, 
and was engaged in the construction of a portion of 
the Central Indian Railway. Returning once more 
to England, he was concerned with the building of 
lighthouses, including the new Wolf and the Longships 
at Land’s End. Subsequently he served for ten 
years in the Imperial Chinese Customs, under Sir 
Robert Hart, but retired from that position more 
than thirty years ago. He was for many years one 
of the honorary librarians of Canterbury Cathedral. 








At the annual meeting, presided over by the Speaker, 
of the British Institute of Social Service, on January 18th, 
Dr. Addison said that there would be a prodigious demand 
for railway equipment after the war. Our own railways 
had had practically no renewals since the war, and the rail- 
ways of India, the Colonies, and, of course, the devastated 
area were in the like case. Undoubtedly the motors and 
light railways used now for military purposes might be 
employed to better the means of transit in rural districts. 


Tue United States Federal Board of Mediation and 
Conciliation has made a report in which it is observed that 
in four and a-half years there were 84 disputes 
among railway servants, but in less than half-a-dozen 
instances was there any cessation of train movement. In 
the latter, the disputes broke out suddenly, before the 
Board knew they were pending, but each was settled 
quickly. In no instance has a strike followed the inter- 
vention of the Board.. Settlement has been effected in 
the main by mediation, 57 cases having been disposed of 
this way. Seven have been solved by combined media- 
tion and arbitration, eight by arbitration, one by Con- 
gressional action—the threatened general strike for an 
eight-hour day; three were settled by the parties them- 
selves, three are still under arbitration, four in mediation 
and one remains unsettled...The Board claims that 
agreements effected by mediation have been found to be 





more satisfactory to.all sides than any form of arbitration. 
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SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 
No. VII.* 


WALSH AND CLARK. 


THe double engine cable system of ploughing has 
hitherto been confined exclusively to steam as the 
motive medium. ‘Tillege by this system has several 
advantages over that done by horses, or even by the 
direct traction method now so much in vogue. It 
enables a much greater depth to be cut, and thus 
gives protection against both excess of reinfall and 
drought, while a more thorough mixing and disintegra- 
tion of the manure with the soil is brought about. 
Another possible advantage is that ploughing by this 
method can be carried on when the land would not be 
in condition to carry a tractor, provided that the 
engines can be taken to the headlands. But a set of 
steam ploughing tackle involves the expenditure of a 
considerable amount of capital. With the object of pro- 
viding an equipment less costly than the usual steam 





in and out of gear by means of a lever from the driver’s 
seat. The movement of this lever also serves to 
operate a hand brake on the vertical shaft to prevent 
the drum running back and unwinding the rope. 

On the right-hand end of the second motion shaft 
above mentioned are two floating steel pinions, either 
of which can be brought into engagement with a 
double spur wheel on the third motion shaft, on the 
other end of which a@ pinion is keyed. This pinion 
drives a large spur wheel which runs loose on the main 
axle, but can be secured to the road wheels by 
two pins. The road speeds thus provided are 2} and 
4} miles per hour. The driving wheels are 5ft. 
diemeter by 14in. wide and are fitted with cross strakes, 
while the front wheels are 3ft. 7}in. by 8in. wide. No 
differential gearing is provided. Reversing is effected 
by means of a wide pinion cerried in a swinging link 
and engaging with the large double spur wheel on the 
third motion sheft, and the slow speed pinion on the 
second motion shaft. Locking gear is provided to 
prevent eny two gears being in mesh simultar-eously. 

The barrel portion of the engine is used es @ fuel oil 
tank, and besides giving the maximum stiffness to the 


plant, the firm of Walshand Clark, Limited, of Guiseley, | whole machine, thus provides storage spece for 50 
near Leeds, has designed a ploughing set which | gellons of fuel, which is enough for over four days’ 
operates on the cable system, but in which the motive | ploughing operations. The berrel is lft. 9in. diameter 


power is supplied by internal combustion engines | and is made of jin. steel boiler plates. 
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ten hours, according to the nature of the land, and 
with rope speeds of from 250ft. to 350ft: per minute. 
They will also cultivate from 14 to 20 acres per day. 
The winding drum carries 450 yards of steel rope, 
which is coiled automatically by means of special 
coiling mechanism. The clutch pulley is lft. Qin. 
diameter by 6in. face, and the fly-wheel 2ft. Qin. 
diameter by 4in. face, and the engines are fitted with 
brakes to act on the drum on the large double gear on 
the third motion shaft. The steering is by hand 
wheel, worm and chain. 

The special features of the radiator are the method 
of mounting it on the front/ end of the cylindrical 
frame, and the means provided for inducing a current 
of air around and through the gilled tubes. ‘The 
method of supporting the radiator is shown in the 
illustration, and requires no further description. 
The draught is caused by passing the exhaust gases 
round 2 large conical nozzle in the base of the chimney. 

Summed up in a few words,the Walsh and Clark 
engine is a miniature replica of the large steam 
ploughing engine as regards the cable mechanism, 
with the power supplied by a paraffin engine. As the 
firm has had considerable experience in the design end 
construction of the letter for stationary purpcses, and 
hes been able to make use of well-tried means for the 
former, there is no reason why these engines should 
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which are started on petrol but operate mainly on 
paraffin. A general view of one of these engines is 
given in Fig. 38, while Figs. 36 and 37 represent an 
elevation, plan, and end view, ane transverse section 
respectively. Each engine weighs close upon 6 tons, 
and is rated at from 30 to 35 brake horse-power at an 
engine speed of 600 revolutions per minute, and when 
travelling or ploughing, and 22 brake horse-power on 
the driving belt. 

As will be seen from Fig. 36 the engine is of the 
horizontal pattern. It is secured to the barrel frame, 
and has two ¢ylinders, 7in. diameter by 8in. stroke, 
with cranks set at 180 deg. On one end of the crank 
shaft of the engine is a simple clutch pulley, while on 
the other end is a fly-wheel. The clutch pulley has a 
long sleeve machine-cut steel pinion with twenty 
teeth, which meshes with a spur wheel with fifty teeth 
on @ second motion shaft. This shaft serves to 
transmit motion either to the winding drum or to the 
road wheels. In the former case a sliding bevel 
pinion is brought into engagement with a bevel wheel 
keyed on a vertical shaft, on the lower ‘end of which is 
a spur pinion which engages with teeth on the inside 
of the rope drum. The vertica] shaft is carried in cast 
iron bushes in brackets secured to the cross plate of 
the engine frame. The sliding bevel wheel is moved 





* No. VI. appeared January 25th. 








Fig. 35--WALSH AND CLARK’S OIL PLOUGHING ENGINE 


drum is carried by a stiff stud plate, }in. thick, double 
riveted to the shell and with a stiffening plate inside. 
The horn plates are of jin. boiler plating riveted to 
a cross plate at the rear end of the barrel. The third 
motion and main axle bearings are extended right 
across to each horn plate, and give further rigidity 
to the frame. 

The valves of the engine are placed in the water 
jacketed cylinder heads, and are operated by rocking 
levers and rods from two separate cam shafts in the 
engine crank case. These cam shafts are driven by 
2 to 1 spur gearing from the crank shaft, and a 
centrifugal governor mechanism is provided in the 
gearing to operate the throttle valve in each cylinder 
head. When starting from cold, petrol is used, and is 
admitted to a small tank on each cylinder from which 
it is drawn into the cylinders. The paraffin is also 
delivered by a pump into these fuel tanks, but on its 
way tothe cylinder passes through a vaporiser formed 
by a nest of tubes in the exhaust passage. The engine 
is fitted with high-tension magneto ignition and 
impulse mechanism for giving a hot spark at starting. 

The engine is designed to exert a continuous pull 
on the rope of 3500 Ib. _ It is intended to haul a four- 
furrow plough on medium and light land, and a three- 
furrow plough on heavy land. A pair of engines can, 
we understand, plough from 7 to 10 acres per day of 















~ Swain Sc. 


not prove successf.l. As the makers point out, the 
machine can also, if required, be employed as a 
tractor, whether for road or field work. On level 
roads it can haul a weight of 8 tons gross at 5 miles 
per hour. On the land it can haul ploughs—taking a 
four-furrow plough over light land—cultivators, 
harrows, &c. As a stationary engine it can drive 
harvest and threshing machinery, grind corn, or work 
a circular saw. 


WALLIS AND STEEVENS. 


The ‘“‘ Wallis”? steam motor tractor, which is 
illustrated in Figs. 39 and 40 on page 95, and in 
Figs. 44 and 45 on page 98, and which is made by 
Wallis and Steevens, Limited, of Basingstoke. is a 
tractor which is intended for universal service. The 
makers claim to have been the first seriously to devote 
themselves to the construction of a steam motor 
tractor which should comply with the Motor 
Regulations, as set out in the Light Locomotive Act, 
and a tractor with such qualifications was among 
the firm’s exhibits at the Smithfield Show in 1900. 
Since then the original design has been greatly 
improved upon. 

As will be seen, the tractor is provided with a 
locomotive-type boiler with the engine mounted on 
the top of it. The boiler is built for a working 
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contains a coal bunker and a water tank which will| The tractor is, as we have said, intended for 
the compound enclosed type, all the moving parts | hold 88 gallons. Additional tanks are also fitted | universal service. When ploughing, we understand 
running in oil. The cylinders are 4}in. and 8}in. in | which hold 71 gallons, so that a total of 159 gallons | that it can readily handle six furrows in most soils, 


diameter respectively, and the stroke is 9in. ‘When | of water can be carried. There is the usual water | and on medium land as many as nine furrows have 
been cut with it, and a disc cultivator has been 


hauled as well, the speed being about 2} miles per 

hour. In addition, the tractor can drive a full-sized 

threshing machine, a chaff cutter, an elevator, saws, 

| pumps, grinding mills and the various other machines 

usually found on a farm or an estate. For road work, 

5 we are informed that it can haul the full load allowed 

by law at the legal speed limit. It can also, of course, 

be employed for hauling binders, mowers, cultivators 

and other implements. 

As regards weights, we have been given the following 

figures by the makers :— 





pressure of 170 Ib. per square inch. The engine is of | 




















Ton. cwt, 
Weight, unladen without accessories such 





as hood, rope, side tanks, &c. .. . 4 19 
Weight comple ete with such accessories. 5 6 
Weight in average working order .. .. 6 0 


The fuel ordinarily employed is coal or coke. Some 

owners use only the latter, but it is not quite so good 

for the fire-box, and it requires rather better stoking 

to keep an even fire. The fire-box is sufficiently 
a large to burn wood, and one of our illustrations shows 
a tractor fitted for wood burning, with a spark 
catcher on the chimney. 

The question of cost of running is always important, 
and in answer to our inquiries on this point, the 
makers have informed us that in pre-war times some 
of their customers have told them that the cost 
of ploughing per acre worked out at about 5s. 6d. 
Further than this, they have put forward the following 
figures as being approximately correct at present-day 
prices, and on the basis that the tractor can plough 
five acres of average soil, under average conditions, 
in a day :— 























Cost per day. 
£ 8s. d. 
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Man on engine Bg a 010 0 
Second man on plough e's 0 5 0 
Man and horse for water cart, hall. day, ,say O 7 6 
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This works out at just under 11s. per acre. 








W. WEEKS AND Son. 


| The agricultural tractor which is made by W. 
Weeks and Sen, Limited, of Maidstone, and is called 
the Weeks-Dungey ‘“‘ New Simplex” is a machine 
which is intended for all-round farm work. Its makers 

: assert that, while no tractor could be designed to carry 
6 @ Total Width "1 out all operations with maximum po arty they 
| claim for the ‘‘ New Simplex ”’ that it can be suceess- 


























fully and economically employed for most purposes 
on the farm, such, for example, as ploughing, culti- 
vating, reaping, binding, driving a threshing machine 
or barn machinery, or for road haulage work. Its 
engine, after being started with a small amount of 
: petrol, runs entirely on paraffin, and three travelling 
Swain Sc speeds have been provided—i.e., about 44, 24 and 
1? miles per hour—so that its range of usefulness may 
be as wide as possible. By reason of its high speed 
wide areas can be cut, and we are informed that some 
running at its normal maximum speed of 400 revo- | lifter, which is furnished with 26ft. of suction hose. | users have been able to cut as much corn per day as 
lutions per minute, it develops 24 brake horse-power, | Two independent boiler feeds are provided. There is | 24 acres with an ordinary 5ft. binder and 27 acres 
A Pickering governor can be fitted. The governing | first of all a plunger pump with a double valve box | with a 6ft. machine. 
speed is 225 revolutions per minute. The fly-wheel, 
which is of the dise type, 2ft. 11}in. diameter by | 
4}in. on the face, is keyed to the crank shaft, and 
hence revolves at the same speed as the engine. The 
cylinders are both steam jacketed and are attached 
to the boiler at the smoke-box end. The motion work, 
including the crankshaft link motion, connecting- 
rods, &¢c., is enclosed by a case, in which it runs in a 
splash oil bath, and which is free from the boiler, but | 
joined at one end to the cylinders and at the other to 
a plate attached to the boiler. The working parts are | 
therefore protected from dust and dirt, and are at 
the same time efficiently lubricated. They are, how- 
ever, made readily accessible to the driver by mears 
of two sliding covers. The valve gear is of the usual | 
link motion reversing type. The ergine is provided 
with two speeds—-2} and 6} miles an hour on the | 
ro2d. The gear wheels are of cast steel, machine cut, 
and they are thrown in and out of gear, and locked 
when in place, by a simple arrangement. A differential | 
motion provided with steel pinions and bevel wheels 
is fitted to the main axle. The various gears are, like | 
the motion work, protected from dust ard dirt. On | 
the hind exle is also fitted a slip-winding drum 
furnished with 50 yards of steel wire rope, so that 
the tractor may haul itself or its load out of difficult 
places. 

Springs are fitted to both axles, but, as springs are 
not required when ploughing or working on the land, 
the hind axles springs have been so designed that they 
can quickly and easily be put out of action when it is 

( desired to do so. The steering wheel is so placed 
that one man may drive the engine and steer and 
manipulate the friction brake with which the engine ‘ 
is also fitted. In fact, the driver has all parts under Fig. 33—-WALSH AND CLARK PLOUGHING ENGINE AND TRACTOR. 


his contro] as he stands in the tender. The hind or 
driving wheels are 5ft. in diameter by 12in. wide, | and check valve of brass, and one injector with its| The complete machine, which is illustrated in 


and the front wheels are 3ft. 4in. in diameter by | accessories. Alternatively there may be two injectors. | Figs. 41 and 42 on page 95, and in Figs. 46 and 47 
6in. wide.. A set of mud paddles and a set of frost | All are so arranged that they can be manipulated by | on page 98, weighs; in working order, 35 cwt.— 
spikes are provided for the hind wheels. The tender | the driver from the foot-plate. | 1? tons. It is provided with four wheels, and its 
































iy ’ 
THe Encinecer’ 


Fig. 37—-WALSH AND CLARK TRACTOR—SECTION SHOWING GEARING 
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overall dimensions are :—Length, 8ft.; width, 4ft., 
and height, 5ft. 6in. The engine is of the four- 
cycle type, and has four cylinders, cast together, and 
witk Sores of 3}in. and a stroke of 5}in. At its 
normal speed, of 900 revolutions per minute, this 
engine is designed to give 25 brake horse-power at 
the fly-wheel. The latter is 15in.in diameter and 


is driven. This, of course, enables the tractor to be 
turned in a small radius. 

The control of the tractor is similar to that of an 
ordinary road vehicle. The steering column is coupled 
by a rack and pinion arrangement to the two front 
travelling wheels,and the clutch, brake and throttle 
are operated by pedels. The water circulation in the 


























Fig. 39-WALLIS AND STEEVENS TRACTOR ON THE ROAD 


5in. wide, and it forms the driving pulley when 
machinery is being operated. Ignition is by magneto 
driven by skew gearing, and provision is made for 
adjustment. Lubrication is carried out on what 
the makers call the constant level automatic splash 
system. In it a circulating pump draws oil through 
a screen from a surplus oil reservoir and forces it under 
pressure through a duct, which discharges into the 
timing gear case and into each of the pockets into 
which the connecting-rods dip. The connecting-rods 
establish the oil level regardless of the position or 
inclination of the tractor. To bring about this state 
of affairs, the scoop of the connecting-rod is given 
the same capacity for discharging the oil out of each 
pocket that the oil pump has capacity to put in. In- 
asmuch, therefore, as the connecting-rod dips in pro- 
portion to the speed of the engine, and the oil pump 
capacity varies directly with the speed, the oil level 
is thus always retained. The oil which is not used 
by the lubricated surfaces flows back to the reservoir, 
where it is cooledard cleaned ready to be re-circulated. 





The engine is provided with a governor, which is | 


adjusteble, self-lubricated and enclosed. 
consists of a single steel plate, having two iron wover. 
asbestos friction dises—ore on each side of it. 
too, is entirely enclosed in an oil-tight case. 


engine is bolted to it at the back, on either side, end 
supported at the front in a trunnion beering so as to 
prevent the stresses set up by travelling over uneven 
ground being communicated to the engine casing. 
There are the three forward speeds already referred 
to and one reverse. They are operated by a change 
speed lever in the centre of the tractor, and a leather 
dise flexible coupling is fitted between the gear box 
and the back axle countershaft, which is driven by 
means of bevel gear. A differential clutch is pro- 


The clutch | 


It, | 
The | 
chassis is built up of channel steel sections, and the | 





radiator is effected by means of a centrifugal pump 
driven by skew gearing. 

The rear or driving wheels are 40in. in diameter 
and 10in. wide, and a set of angle paddles for bolting 
on to the wheels so as to reduce the possibility of 
slipping to a minimum is provided. The front wheels 
are 30in. in diameter and 5in. wide. Each has a ring 





precise figures, since the conditions met with vary so 
much. However, they have courteously provided 
us with some figures, which have particular reference 
to the conditions met with in Kent, where the soil is 
stiff. If, they say, ploughing could be earried out at 
the correct ploughing speed of 24 miles per hour, 
with three furrows at a time each 10in. wide, it would 
take 1} hours, approximately, to plough an acre, or 
if work were carried on continuously rather more 
than six acres could be ploughed in a day of ten hours. 
In actual practice in Kent it is, however, rarely pos- 
sible to exceed half this amount, and the firm places 
the ploughing capacity of its tractor in actual farm 
work at from 2} to 3 acres per day, though that area 
has been exceeded in certain instances. 

The average consumption of fuel when working 
on Kentish soil is from three to four gallons of paraffin 
per acre, and about one-twentieth of that amount 
for starting purposes. About one-third of a gallon 
of lubricating oil per acre is used. Teking these 
figures and reckonirg six days’ ploughing at, say, 
15 acres for the six days the cost would work out os 
follows :— 


€a d. 

Driver and ploughman s wages 3.0 0 
60 gallons of paraffin. Re) ade wer, Coes ee ee 
3 v trol Riduinew Wet’ | pte see ae 
5 6 MOO 6s | ko ea ed” 2 
819 9 


Or, roughly, £9, say twelve shillings per acre. This 
figure does not, of course, include anything for interest 
or depreciation nor for incidental expenses, and it is 
to be taken as being roughly the working cost of 
ploughing average Kentish land under reasonable 
conditions. If the weather be bad, or if an area of 
15 aeres could not be covered in the time, the cost 
would, of course, be increased. 


Wvtes’ Motor PLovuacss. 


The motor plough made by Wyles’ Motor Ploughs, 
Limited, of Dursley, Gloucester, is illustrated in 
Fig. 43 on page 96, and in Figs. 48 and 49 on page 98. 
It is a two-furrow machine, and is designed not only 
to act as a plough, but, with the plough detached, 











Fig. 40—WALLIS AND STEEVENS TRACTOR ARRANGED FOR BURNING 


round the centre of the face to assist in turning and 
to prevent side-slipping. A set of spare wheels fitted 
with solid rubber tires for fixing to the tractor, in 
place of the land wheels, when it is required for road 
haulage purposes can be provided. One of our en- 
gravir gs—Fig. 41—shows the tractor so fitted. Fig. 42 








wooD 


to haul mowers and binders, and also to drive such 
farm machinery as chaff cutters, pulpers, elevators, 
circular saws, pumps, mills, &e. The main frame is 
built up of channel section steel. The engine may be 
run on petrol, benzol, paraffin, or ‘‘ Wyles’ Fuel Oil.” 
Its cylinder is 5in. in bore and 6in. in stroke, and the 
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Fig. 41—WEEKS “NEW SIMPLEX” 


TRACTOR WITH RUBBER TYRES 





Fig. 42—"‘NEW SIMPLEX” 


TRACTOR ARRANGED FOR THE LAND 


vided on the driving shaft, and a lever near the left ; shows it with ordinary working wheels, while the other | valves are water jacketed. The gearing is machine 
hand of the driver serves to put it in and out of en- | two engravings represent the machine engeged in | 


gagement. 
is engaged, so that both wheels are being driven on 
2 rigid axle, but for turning at headlands the clutch 


When the machine is at work the clutch | operations on the farm. 


With regard to costs of working, and the amount | 
of work which the tractor will do in a given time, the 


is disengaged, and only the permanently fixed wheel | makers explain that it is very difficult to give any | 


cut from solid steel, and is case hardened by a double 
heat treatment. The whole of the transmission, 
including the driving gears on the travelling wheels, 
is entirely enclosed and runs in an oil bath. The 
gearing provides for two speeds—fast for light soils 
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and slow for heavy ground—and the sliding gears are 
of the automobile type. The speed of the engine is 
controlled by a eentrifugal governor, which can be 
adjusted by the driver. 

A good deal of attention hes been devoted to 
lubrication. The oil is fed to the main bearings and 
thence passes through the crank, which is hollow, to 
the big end of the connecting-rod. The main bearings 
are of die-cast white metal. The fiy-wheel, which is 
10in. in diameter and 3}in. wide, and is furnished 


with a pair of 3}in. diameter ball bearings, may be | 


started or stopped independently of the engine by 
means of g. clutch arranged in it, which is lined with 
Ferodo. The power developed at the fly-wheel with 
the engine running et its normal speed of 1000 
revolutions per minute, is 11 brake horse-power. 
The governor is set so that this speed is not exceeded. 
The pulley being keyed to the crenk shaft runs at the 
same speed as the engine. The circulating water is 
cooled in a radiator which is provided with a ball 
bearing fan driven from the engine. 

The travelling wheels, which ere 2ft. Qin. in 
diameter, have Tin. rims, which are fitted with 
detachable spuds and spikes. Either rozd wheel can 
be driven without the other, by means of positive 
elutehes, which are under the control of the driver. 
The double-furrow plough frames are adjustable in 
width, and ploughs by the leading makers are supplied 
to suit any class of work or soil. Knife, skim or dise 
coulters can be fitted. For converting the machine 
into a tractor for hauling a mowing machine or binder 
2 special attachment is provided. For harvesting 
work the ploughs and handles are detached and a seat 
and steering column fitted, while the front steering 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HIGH PRESSURE STEAM. 


| 
| 
| 
Srr,—The inherent and fundamental defect of all internal 
| combustion engines is the enormous loss of heat, which for a 
| variety of reasons has to be purposely rejected. And this heat 
| is lost power. In the external combustion engine exactly the 
reverse occurs. We lose heat but do all we can to retain it, 
| Every extra unit of heat retained is additional power. 
| The high efficiency of the internal combustion engine is due to 
| the heat being used as soon’as it is generated, but with an explosive 
| gas we cannot go beyond a certain temperature. With increased 
heat we have increased pressure or increased volume if allowed 
to expand, which means the use of smaller cylinders for a given 
| power. 
| A perfect non-explosive gas would be the ideal motive power, 
generated and used as close to the working piston as possible. 
| At a temperature of 900 deg. Fah., steam has been converted 
| into a gas, and a non-explosive gas, and we are dealing for all 
practical purposes with a new motive power which can be used 
| at a pressure of 800 or 1000 Ib. per square inch. 
| We know that “the total heat required to generate 1 Ib. of 
| steam increases as the pressure increases, but the difference is 
| very small. Hence the cost or heat expenditure per Ib. of high 
pressure steam is very little greater than the cost per Ib. of low 
pressure steam.” 

Let us see now, how nearly the use of steam at 800 Ib. pressure 
and 900 deg. Fah. conforms with the motive power we are in 
search of. The volume of a cubic foot of steam rapidly decreases 
as the pressure rises. Thus at 200 Ib. pressure the volume is 
2.26 cubic feet, at 800 lb. pressure it is 0.597 cubic foot, and 
so on. But, on the other hand, its density rapidly increases and 
the temperature rises, till at 800 Ib. pressure we get 519.6 deg. 
Fah., without having recourse to superheating. Supposing we 























Fig. 43—-WYLES’ 


wheel and bracket fit on the front of the machine. 


An example of the machine so fitted is shown in | 
When the attachment is in use, the driver | 


Fig. 43. 
sits on a seat as shown in the illustration, but when 
ploughing, the ploughman walks in the furrow behind 
the plough, guiding the machine, just eas in horse 
haulage. We understand that with this attachment 
well over an acre can be cut per hour, with a con- 
sumption of less than one quart per acre, and that the 
speed of the machine is amply sufficient to ensure 
good cutting. In fact, we are informed that during 
last harvest, an owner of one of these machines cut 
200 acres of corn at that speed. Another owner, 
when employing the machine for driving a 30in. 
circular saw, cut up 70 tons of logs in a very short 
time. 

The total weight of this little tractor, including its 
two-furrow plough, is 21 ewt. Its overall length is 
12ft. 6in., and it is 4ft. high and 2ft. 10in. wide. 
Among the leading claims made for it, in-addition to 
those already alluded to, are :- 

(1) That it ean do the work of two teams and two 
men. 

(2) That it is effieient and British made throughout. 

(3) That by reason of its balanced construction on 
two driving wheels, it is simple and easy to handle. 

(4) That the wheels are adjustable up or down, 
independently. 

(5) That the plough adjustments are the same 
as on @ horse plough. 








PETROL TRACTOR HAULING A MOWING 


MACHINE 


| take stearn at 800 Ib. pressure and 900 deg. Fah., it is obvious 
that it has great density and small volume, capable of immense 
expansion, and its velocity extremely high, probably far in 
excess of 4000ft. per second. It is clear that we are at once 
| able to reduce the size of the engine for a given power. In fact, 
| we are using the very essence of a concentrated vapour or 
* fluid heat.” 

The ideal heat engine should have all the advantages of an 
| internal combustion engine, combined with the advantages of 
the steam engine, and the nearer we approach the ideal the more 
compact and powerful our engine will be. As long as we 
proceed to advance in sympathy with the laws of thermo- 
dynamics there is no reason to suppose that the principles 

opted for an 80 horse-power engine should not prove successful 
| for 800 or 8000 horse-power. What does history teach us ? 

Newcomen used steam to create a vacuum to propel his 
engine. He entirely missed the latent power in the fluid he 
was using, and the development of the steam engine as a power 
machine remained in abeyance for three-quarters of a century. 
James Watt used steam, and utilised the pressure to propel his 
engine together with Newcomen’s vacuum. But he grasped 
the correlation of to hanics, when he realised that 
| the heat was the power in the fluid he was using, with the result 
that the heat engine has developed on-these lines, and far out- 
distanced all competitors. 
| What is the greatest power of the iriternal combustion engine 
| compared to that of the external combustion engine? The 
motor car, the motor ship; what is their power compared to 
| that of the locomotive or our giant vessels of war ? The internal 
combustion engine has excelled for moderate powers with the 
| least possible trouble, as trouble is cost, and cost is adverse to 
| commercial development. 
Let those who strive for the greatest power at the present 
| day improve the working substance and approach still nearer 
| the ideal motive fluid, a non-explosive gas, when we shall have 
at our disposal, weight for weight, power for power, as great 
an improvement as James Watt accomplished when he discarded 

Newcomen’s saturated fluid at atmospheric pressure, and 

| substituted high pressure steam to propel his engine. 


| 














Finally, in writing at length on this subject as I have done, 
I do not for a moment mean to imply that the internal combus- 
tion engine is not the most suitable for the majority of cases 
in which it is employed, but that when some new problem 
arises, the simplest devices are usually the most effective. 
E. C. Bowpen-Smitu, C.E., M.1. Mech. E. 
Cairo, August 4th, 1917. 


JOHN RASTRICK. 

Str,—In an interesting letter by “ R. B. P.”’ in your issue of 

January 18th, he refers to ‘ John Rastrick, the father of John 
Urpeth Rastrick.” Thinking that perchance it may prove of 
interest to you, I am sending for your acceptance a photographic 
copy from a portrait of this old Northumberland engineer ; on 
the back of the original is a note to the effect that he “ conceived 
and executed a plan from which the stupendous cast iron bridge 
over the Wear at Sunderland was made ” ; this, as you know, at 
the instigation of Rowland Burdon, Esq., M.P., the ironwork being 
prepared by Messrs. Walker, of Rotherham, and the Bridge erec- 
ted by Mr. Wilson in 1796. John Rastrick claims to have been the 
inventor of the threshing machine ; I have in my possession an 
old engraving from a drawing of his, headed :—‘' J. Rastrick’s 
Horse-Machine for Thrashing Corn—erected 1778.” On the 
back, after referring to some correspondence he had on agri- 
cultural matters with Sir John Sinclair, he writes—the spelling 
of some of the words denoting it an old-time document : 
‘“* The T. M. is of greater utility to the Agricultur of this Kingdom 
the All machines hitherto Invented and the loss I suffered by 
the Law Sute in Setting the Patent aside is to me a very 
considerable Sum and no reward for my Invention. Andrew 
Meikle that took out the Patent for the machine had been working 
for me—I had made them nine years before he ever saw them 
but he and a Scotch part (Sapord ?) who got the Patent taken 
out first was secure. They offered me any shair I demanded of 
that gain’d by the Patent if I would joind them. The keep the 
Action in the Court of King’s Bench Six terms but never did 
come to Tryal, for all the expense I was at I only got a Tax 
Cost of £123-10-6.""—-Signed Jn. Rastrick. 

Fairbairn, in his “ Mills and Millwork,” Part L, page 90, 
records :—‘‘In the 1788, about two years after Mr. Meikle 
invented the thrashing machine, he applied his improved 
windmill for thrashing corn.” I simply quote these Records, 
I hold no brief for Mr. Rastrick, 

Upper Norwood, 8.E. 19, 

January 26th. 


ARTHUR LEE. 


CIRCUMFERENCE OF AN ELLIPSE. 
Srr,—-Mr. Britton’s rule for finding the circumference of an 
ellipse is interesting, but on comparing it with the figures given 
by a table of elliptic functions it appears to be less accurate 
than taking—for instance—-x = 22/7 in calculating the cireum- 
ference of a circle, though it is a great deal more accurate than 
the rough-and-ready mean diameter rule. Mr. Britton does not 
state how his rule was got at, so I tried as the simplest way 
testing it on two ellipses, namely, a stout one, eccentricity = 
1 = 2, and on Mr. Britton’s ellipse. The stoutest possible 
ellipse is a circle, and the slimmest a straight line, for both oy 
which Mr. Britton’s rule, as well as the mean diameter rulee 
is correct. In my stout ellipse, Mr. Britton’s rule was about 
1.5 per cent. erroneous in defect ; in the slim ellipse of his 
example the error is much less, slightly over a quarter of it, the 
ellipse being nearer the slim limit. I make the circumference 
by Dale’s tables to be 243.94in. for Mr. Britton’s ellipse, against 
his figure 242.98, and yours in editorial note 243.57. The 
auxiliary figure your table uses, 0.55, should really have the 
figure 5 “ repeating,” and I suppose the table was artificially 
made up with this and K to agree with a table of elliptic 
functions. Dale does not in his prefatory explanations mention 
that, in Talle XXVI., E, is the length of quadrant of an ellipse of 
eccentricity sin 6, semi-axis major unity; e=1— vy 2 
corresponds to @ = 45 deg.; and in Mr. Britton’s ellipse @ 
73 deg. 24 min. 
Monkstown, co. Dublin, 
January 26th. 


Maovrice F, FirzGeravp. 


THE LATE SIR J. WOLFE-BARRY. 


Sm,—Your readers will have perused with considerable 
satisfaction the highly interesting obituary notice of the late 
Sir John Wolfe-Barry, in your current issue. 

I ask, however, to be allowed to pay a humble tribute to his 
remarkable personal characteristics. Sir John always struck 
me as @ peculiarly good example of the finest type of Englishman. 
His charm of manner and speech were, in themselves, a con- 
siderable source of attraction. There were two matters more 
especially which it was my privilege periodically to discuss with 
him. In one, we were in full agreement ; in the other, we took 
a somewhat different view—perhaps unavoidably ; but our 
discussions were always equally pleasant under either condition, 
due largely to his ready forbearance with the outlook of others 
even his inferiors—and his natural breadth of mind. 

Sir John Wolfe-Barry was, indeed, “ great” in every sense : 
he was one whom we are never likely to forget—partly on 
account of the lasting nature of his work, but also owing to his 
endearing characteristics. CHaRLEs Bricur. 

The Atheneum, January 29th. 








On the subject of municipal expenditure in Canada, the 
Contract Record says that the English system of checking 
expenditure, while it may not be entirely suitable for 
Canada, has some good points. The expenditure is 
subject to the consent of the Local Government Board. 
For instance, if a municipality desires to carry out a drain- 
age scheme or even spend, say, £600 on a motor truck, 
the sanction of the Local Government Board must be 
obtained, and before this is given an inspector of the de- 
partment holds an inquiry as to the necessity of the scheme 
or expenditure and the financial standing of the munici- 
pality, and sometimes consent is refused. The annual 
expenditure is also checked by an auditor of the depart- 
ment, and if the members have spent money in an unau- 
thorised direction, they are liable to be personally sur- 
charged—a method which ensures that members will be 
very careful of the way in which they lay out the rate- 
payers’ money. 
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RAILWAY MATTERS. 





A rota of 1,845,689 troops had been removed by rail 
in the United States up to December 2nd. 


Ow1nG to the large increase in important freight traffic 
considerable alterations are being made, as from February 
Ist, in the Carlisle and Newcastle passenger train service 
of the North-Eastern Railway. 


WE understand that Mr. E. H. Dannatt has been 
appointed traffic superintendent of the Taff Vale Railway, 
in succession to Mr. T. E. Harland, who retired last July. 
He has been chief assistant to Mr. Harland for about seven 
years, and prior to that was with the Cambrian Railways. 
His early training in railway work was on the North- 
Kastern Railway. 


In this column of our issue for Mewidiin 30th, we men- 
tioned that the Central of New Jersey Railroad had 
intimated that all passes issued for 1917 would be honoured 
for 1918. Other companies are now following this example, 
as it is recognised that the exchange of passes at the end of 
the year is always an expensive process, printing, clerical 
work and postage aggregating several hundred dollars. 


THE new capital required, as stated in this column of 
our issue of January 11th, for the Glasgow and South- 
Western Railway, is for widening the line between Salt- 
coats and Stevenston, which, together with the doubling 
of the Dalry and Kilwinning section, would afford 
considerable relief to the working of the traffic on the 
important section of the line between Dalry and Ardrossan 
and Largs. 


AccorDING to the Philadelphia Press, several locomo- 
tives built by the Baldwin Locomotive Works for France 
have been turned over to the Philadelphia and Reading 
Railway. The locomotives are painted grey, the war 
colour. The letters U.S.A. are on the tank. The 
locomotives will be used for shunting in Philadelphia and 

vicinity, and are to be held subject to orders of the United 
States Government. 


From a statement made by Mr. Hoover, the United 
States Food Administrator, it appears that during the 
months of October and November last, there were saved 
on the restaurant cars there, more than 234 tons of meat, 
more than 1214 barrels of wheat flour, and more than 12} 
tons of sugar. Mr. Hoover added that these savings 
were the more remarkable for the reason that they were 
made despite an increase of 20 per cent. in the number of 
persons fed on dining cars in those months, as compared 
with the corresponding months of 1916. 


Durinc the half-year recently completed, the gross 
receipts of the Great Indian Peninsula Railway increased 
84 por cent., but the expenditure increased only about 
} per cent. Working expenses, fuel, stores, and wages 
were higher, but the increases therein were largely counter- 
balanced by a decrease of a little over 1,000,000 train 
miles ; working expenses were 52.92 percent. in proportion 
to the receipts, as compared with 56-98 per cent. in 1916, 
and an average of 59.5 percent. in 1914 and 1915. The lower 
ratio is due to the fact that it has not been possible to 
spand money freely on renewals, but the line is in a state 
of efficiency and the engines in good working order and 
repair, 

THE report of the Inter-state Commerce Commission 
recommends: ‘* That Congress consider the advisability 
of prohibiting by statute, under appropriate penalty, 
trespasses on the trains and on tracks of inter-state car- 
riers at places where there are two or more tracks, and 
within the limits of incorporated towns or at places where 
the carrier, by appropriate sign or warning, gives notice 
that trespassing on its tracks is Lanpeege 3 _provided that 
nothing therein is to be considered as making lawful any 
tr which would be unlawful under State laws ; and 
further, consider the advisability of conferring current 
jurisdiction upon Federal and State courts for the enforce- 
ment of such statute.” 


On December 20th a collision occurred on the Louis- 
ville and Nashville Railway, wherein 47 persons were 
killed, which deserves to be put upon record because of 
the unusual action of the president of the railroad issuing 
a statement in which, not only was the legal responsibility 
of the company acknowledged, but it was suggested that 
the claims for compensation should be sent to a committee, 
to be appointed by the Governor of the State, in order to 
avoid litigation. The statement describes the accident 
as the gravest catastrophe in the history of the railroad, 
and deeply deplores the casualties, and promises that the 
general public should know how the calamity came about 
as soon as the investigation, then under way, was com- 
pleted. 


A Unrrtep Srates Consular report says that the linking 
up of the Siamese Southern Railways with those of the 
Federated Malay States has finally been accomplished, 
railway officers of both systems having recently traversed 
the new line connecting Bangkok with Singapore. 
However, the track on either side is not yet completed, a 
number of bridges and other masonry work remaining to 
be done, and, owing to the difficulty of obtaining ironwork 


NOTES AND MEMORANDA. 





At the present time there are some 50,000,000 square 
yards of concrete roads in America. 


More than forty different types of aero-engines are, it is 
said, now being manufactured in this country. 


THE output of malleable castings in Great Britain is only 
about 6 per cent. of that of the United States. 


In Kent, out of 600 miles of directly maintained main 
roads, about 370 miles of road are being used by motor 
omnibuses. 


Attempts have been made on the Continent to intro- 
duce the converter method of making malleable castings, 
but they have not been successful. 


Tue bridge that is being built by the Paducah and 
Illinois Railroad over the Ohio River, about twelve miles 
west of Paducah, Ky., is practically completed. The 
bridge is 5700ft. from end to end,.and 3245ft. exclusive of 
approaches. It has one of the longest single truss spans 
in the world, the main channel span being 720ft., and the 
cost has been £700,000. 


THE Industries Committee of the House of Representa- 
tives has presented a report on the utilisation of steel scrap 
and waste. The committee has had under consideration 
a proposal from Mr. Thomas Waddell, of Christchurch, to 
establish a plant for the melting of scrap steel by an 
electrical process. The committee recommends the re- 
mission of Customs duty on the machinery for the erection 
of the electric furnace, and is of the opinion that the pro- 
duction of iron and steel in the Dominion is a matter which 
should receive the attention of the Government. 


A SENSITIVE selenium cell has been devised by a Berlin 
doctor which is able to actuate an alarm signal when 
illuminated by the flame of a match at a distance of 10 m., 
says the Electrical Review. It can easily be concealed in a 
room, and has the advantage that it can be situated, with 
its wiring, at a distance from the safe or other valuables 
that it is intended to protect, in an inaccessible position ; 
as a burglar can hardly work without a light, the idea 
appears to be a good one. Moreover, the same device 
would prove effective asa firealarm. It has the drawback, 
however, that it can only be used in rooms that are nor- 
mally in darkness. 


THE demand for power in Canada is such that the 
Hydro-Electric Power Commission of Ontario at present 
requires for munitions an additional 140,000 horse-power. 
This, however, it is not able to supply. Including the 
contract with the British Forgings, Limited, the com- 
mission at present is under contract to supply about 95,000 
horse-power. When the Hydro-Electric Power Commisson 
of Ontario commenced operating its Niagara system, it 
was supplying only about 8000 horse-power. On this 
system alone it is now supplying more than 100 muni- 
cipalities, taking over 200,000 horse-power, and, in addi- 
tion, some 50,000 horse-power is supplied in the Niagara 
district to munition plants. 


From the point of view of analyses, malleable castings 
contain more silicon and sulphur but less manganese than 
steel, and whilst in steel it is considered advisable to keep 
the phosphorus under 0.06 per cent., the phosphorus of 
malleable castings, according to American experience, can 
safely be a, maximum of 0.25 per cent. In malleable 
castings the ‘carbon can be considerably reduced by anneal- 
ing, but the silicon, sulphur, phosphorus and manganese 
remain practically constant. Under these conditions, says 
Mr. E. Adamson, in a paper read before the Staffordshire 
Iron and Steel Institute, only certain particular classes of 
pig iron are suitable for malleable castings, whilst for steel 
—broadly speaking—any pig iron can be used, according 
to process. 


A wortp’s flying height record of 23,048ft., with a 
poner nger aboard, attained in 1h. 3 min., has been estab- 
ished by Flight- Lieut. Francesco Brak Papa, of the Italian 
Army, on a Sia-Fiat biplane. According to the Autocar, 
the flight was made from the Turin aerodrome on Decem- 
ber 14th, 1917, the machine carrying a useful load of 792 Ib., 
and was Officially observed. The rate of climbing was: 
6561ft. in 5 min., 13,123ft. in 15 min., 19,685ft. in 37 min. 
30 sec., 21,325ft. in 45 min., and the maximum height of 
23,048ft. in just over the hour. This record performance 
was made with a 300 horse-power six-cylinder Fiat water- 
cooled engine, of the same type as that used for the 
flight from Turin to London. This engine has four valves 
per cylinder and direct mounted propeller. The previous 
height record with a passenger was 21,161ft., made by 
the same pilot. 


Some details of tests relating to the effect of low tem- 
perature on the yield of tar are given in the Journal of the 
Society of Chemical Industry : “‘ A four days’ test with a 
coal of poor quality at temperatures of 1400 deg. Cent. 
(2552 deg. Fah.) and 978 deg. Cent. (1793 deg. Fah.) gave 
the following respective results :—Coal carbonised, 43.1 
tons and 12.97 tons ; gas made per ton, 11,491 cubic feet 
and 7272 cubic feet ; total yield of tar (dehydrated), 259 
gallons and 140 gallons ; reduction in output of tar due to 
low temperature carbonisation, 46 per cent. The low 





from abroad, the line may not be ready for p 
traffic until April of this year. The aaanaheicen of the 
Northern line has also been hindered, because of delay in 
obtaining rails and other construction material. A pro- 
posal is, therefore, under consideration to complete the 
railway only as far as Pang Choompo and thence to build 
a road suitable for motor traffic to Chiengmai. 


Tue Board of Trade reports the exports of railway 
material of the following value during the twelve months 
ended December 31st, the corresponding figures for 1916 
and 1915 being given in brackets, the 1916 figures coming 
before those for 1915 : Locomotives, £1,615,417 (£1,297,296, 
£2,475,445); rails; £690,543 (£582,106, £1,791,809) ; 
carriages, £179,232 (£378,145, £514,050); wagons, 
£441,014 (£735,905, £925,862) ; wheels and axles, £161,635 
(£404,191, £316,579); tires and axles, £540,477 
(£580,278, £459,770) ; chairs and metal sleepers, £71,548 
(£92,896, | £420,659). Miscellaneous permanent way 
material, £496,343 (£527,061, £648,313). Total permanent 
way material, £1,266,693 (£1,266,331, £2,987,389). 
Weight of rails exported, 39,002 tons (50,279 tons, 
242,267 tons); chairs and metal sleepers, 5817 tons 


(10,011 tons, 56,344 tons). 





temperature tar is of very poor quality, and is made at a 
very great sacrifice of volume of gas, time taken up, and 
excessive costs, while the total output per day is materially 
decreased. Analysis shows that low temperature tar does 
not produce as good results in content of toluol and benzol 
as the high temperature product.” 


AN interesting form of sparking plug for motor cars is 
being developed in the United States, utilising ‘‘ catalytic 
combustion ”’ to keep the carbon burned off the insulators. 
The method depends on the maintenance of a high tem- 
perature by burning part of the gas-air mixture by catalytic 
flameless combustion throughout the entire period of the 
compression stroke, when there is plenty of fresh air in the 
cylinder. The new plug is provided with a catalytic 
structure, in addition to the electrodes and insulators, 
which produces heat by oxidising the mixture above 
mentioned. The catalytic flamvless combustion: produced 
by this material is distinct from ordinary flame combus- 
tion of the kind that inflames and explodes the whole 
charge of gas and air. The insulator is kept nearly red 
hot, and therefore does not receive any deposit of soot, 
but it does not interfere with the electric spark. 








MISCELLANEA. 





THE first patent taken out for mechanical stoking was 
in 1785, and the inventor was James Watt. 


AN electric power station is to be erected by the Rhei- 
doc Lead-mining Co., which proposes to supply current 
to Aberystwyth. 


In the new Calcutta Municipal Bill an increase is pro- 
posed in the tax on motor cars, making the amount on all 
ears of 12 horse-power and over the same as on a carriage 
and pair of horses. 


Wiru the January issue, Cheap Steam commences its 
second year of publication. Although published in the 
interests of Ed. Bennis and Co., this publication is some- 
thing more than a purely advertising medium, and con- 
tains much valuable information for steam users. 


Five processes of sewage treatment are being investi- 
gated at a sewage-experiment station established by the 
City of New Haven, Conn. The processes are : Activated 
sludge, Imhoff sedimentation and digestion tank; Miles 
acid tank for the recovery of grease and fertilising material ; 
screening ; and disinfection by liquid chlorine. 


Tue addition to the American merchant marine of no 
fewer than 1409 vessels, with a total deadweight capacity 
of 8,363,801 gross tons, is the building programme of the 
United States Shipping Board. The tonnage includes 
884 vessels contracted for, with a total deadweight capa 
city of 4,724,300 tons ; 99 vessels with a total of 610,000 
tons, and 426 vessels with a total capacity of 3,029,508 tons, 
which have been requisitioned on the stocks in the various 
shipyards of the country. 


In order to prevent as far as possible the propagation 
of explosions, inert dust barriers have been installed in 
several bituminous coal mines in Alberta, says the Cana- 
dian Mining Journal. These barriers extend from 175ft. 
to 200ft. in length, and consist of shelves, 18in. to 24in. 
wide, with s of 24in. betweenthem. These shelves are 
loaded with incombustible dust taken from the combus- 
tion chambers of steam boilers, the analysis of this dust 
showing that it is very satisfactory for this purpose. 


Ir is reported from Rockampton that the Dee copper 
mines, situated about three miles from Walnut, on the 
Dawson Valley line, and about nine miles from Mount 
Morgan, in Queensland, are to be reopened, a syndicate 
having secured an option over the property, which com- 
prises a large block of mineral freehold. It is the inten- 
tion of the syndicate to unwater and inspect the mine 
with a view to working and purchasing it.- Comparatively 
little is known regarding this mine, which closed down in 
1877, and has not since been worked. 


A CONSIDERABLE amount of attention has been given in 
recent years to the recovery of wax from the waste pro- 
duced in the extraction of sugar from the sugar cane, and 
it is satisfactory to find that this industry has now been 
started on a small scale in Natal. Samples of the first 
consignment of Natal sugar-cane wax shipped to this 
country have been examined at the Imperial Institute, 
and found to be of good quality, quite equal to that of the 
first trial samples made and examined. Sugar-cane wax 
is now becoming better known on the market, and could 
be used as a substitute for the better known Carnauba wax 
in the manufacture of gramophone reat polishes and 
candles. 

Ir is somewhat surprising that cold storage is hardly 
in use in France, writes Consul-General A. M. Thackara, 
from Paris. The soil is so fertile, the climate so mild, 
the rich colonies of North Africa so near, that the French 
people have not had recourse to refrigeration on any scale 
worthy of mention. Before the war there was a cold 
storage plant at La Villette connected with the Paris 
slaughter-houses for the preservation of meats. It never 
contained anything, however, but pears and cheese until 
the war broke out, when it was requisitioned by the 
Government, along with the plantsat Havre and Bordeaux. 
Since the war started a number of cold storage plants have 
been established in France by the British Army. 


News has been received by the Admiralty from the 
United States Government of the discovery of a new oil- 
field near Los Angeles, says the Autocar.” It is estimated 
that about 2000 acres will prove productive at reason- 
able drilling depths. Oil from one well recently sunk is 
flowing at the rate of 7000 barrels a day. Several com- 
panies are operating in this field, which is taken to mean 
that there is not, as has been asserted, a combination 
between the large producers to restrict output and force 
the Government to rescind its conservation policy and 
open up Government reserves for production. Wells 
to the number of 859 have been started in the new field, 
and it is expected that the present year will see more wells 
completed than any previous one. 


AccoRDING to reports in the French Press, a “‘ General 
Congress of Civil Engineering ”’ will be held in Paris from 
March 18th to 23rd next. The objects of the conference, 
as recently explained to the French Minister of Industry 
and Commerce, are to awaken the French nation to the 
need for increased industrial enterprise and the attain- 
ment of industrial agreement. The Minister expressed 
the hope that the conference would give very close atten- 
tion to such questions as the saving of fuel, the thorough 
utilisation of intellectual and mechanical effort ; will wage 
war on waste of all kinds; will advocate the systematic 
utilisation of by-products, and the adoption of improved 
scientific mechanical methods of production—in short, 
give that place to applied knowledge that it now merits. 


A RETURN must now be made in Germany of all motors 
of an output of 2 horse-power and upwards, excepting 
those which are used in establishments engaged on war 
work, and those used for the operation of lifts which are 
in regular service. If advantage is not taken of the pre- 
sent opportunity, those persons who neglect to make a 
return are threatened with the legal penalties provided 
under the law, in the event of further inquiries resulting 
in the finding of non-reported motors. It would appear 
from. these circumstances,-says the Electrical Review, that 
the comparative scarcity of copper, in face of the great 
demand, is reaching a stage when the dismantling of motors 
will have to be taken in hand, although it has to be borne 
in mind that the peace-time copper production of Germany 
was approximately 42,000 tons per annum. 
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SOME BRITISH AGRICULTURAL TRACTORS 


(For description see page 93) 





























Fig, 44—WALLIS AND STEEVENS TRACTOR PLOUGHING Fig. 45—WALLIS AND STEEVENS TRACTOR HAULING CULTIVATOR 



































Fig. 46—WEEKS “NEW SIMPLEX” TRACTOR PLOUGHING Fig. 47--WEEKS “NEW SIMPLEX” TRACTOR HAULING CULTIVATOR 




















Figs. 48 and 49-THE WYLES MOTOR PLOUGH AT WORK 
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DEATH. 

On the 26th January, 1918, Wirt1am SLOANE ACCLEs, 
M.1.Mech.E., F.R.G.S., formerly of Hartford, Conn., U.S.A., 
and for twenty- -one years European Manager of the Niles- 
Bement-Pond Company, U.S.A., 25, Victoria-street, 8.W., aged 
sixty-one years. 
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Unsinkable Mercantile Ships. 


To the ordinary peace-time circumstances under 
which ships were most usually lost—that is, by colli- 
sion or by running ashore—there have, in the las‘ 
three years, been added the extraordinary risks of fatal 
damage by mine or torpedo. In the course of the 
first year or two of war this danger was regarded as so 
abnormal that comparatively little notice was 
attracted to the sinking of merchant vessels, but 
during the last twelve months the losses in the mer- 
cantile marine have grown to such ominous propor- 
tions that it is hardly surprising to find in many 
quarters the old, old cry for unsinkable ships revived. 
Prior to the introduction of iron for shipbuilding 
comparatively little was heard of such a demand. 
A wooden battleship or frigate would float after a 
most merciless hammering, for the majority of the 
damage was inflicted on her upper structure ; whilst 
a wooden ship that ran ashore was hardly ever 
expected to survive. But with the introduction of 
iron, and the rapid development of knowledge of 
naval architecture which accompanied it, the problem 
of the unsinkable ship came rapidly to the forefront. 
It has not yet been solved in practice, in spite of the 
frequently recurring claims that such a vessel has 
been produced. Probably the loss of the Titanic, 
owing to an accident of an unparalleled nature, did 
more towards raising doubts as to the invulnerability 
of even the most carefully constructed vessel, than 
has any other accident at sea. Everything that could 
reasonably be done by the builders had been done 
with the intention of securing flotability, but as the 
result of an extraordinary collision the vessel sank in 
four hours. All the experience gained through the 
loss of the Titanic was directed towards rendering her 
larger successor—the Britannic—immune from 
similar danger, but even the improvements introduced 
into her did not prevent her loss by torpedo from a 
German submarine. One may well ask therefore 
whether it is really possible to build an unsinkable 
ship. 

The answer must undoubtedly be that, with our 
present knowledge of naval construction, and with 
the materials that we have at our command, it is 
possible to do so, but that such a vessel would hardly 
come into the category of practical ships, and that, 
even with such a prohibitive reservation, the safety 
would still be dependent on the human element. 
Relative safety is quite another matter, and modern 
scantlings and subdivision are laid down or legislated 
for on the basis of a vast fund of experience. The 
columns of the scientific societies bristle with claims 
and designs for so-called “‘ unsinkable”’ ships, but 
Acts of God or the malice of the King’s enemies are 
seldom considered by their authors. No question of 
subdivision or structural strength, for instance, will 
ever eradicate the ever possible risk of fire on board, 
and though nowadays such an accident is of the 
rarest occurrence it is perhaps the most cogent prac- 
tical argument for loading the upper decks of 
passenger vessels with boats and life rafts capable of 
holding every person on board. Against the extra- 
ordinary risk of torpedoes it is hardly worth while 
increasing protection over and above. the existing 
arrangements, but even if they were increased it is 
impossible to conceive, within reason, a form of 
construction that would withstand the explosion from 
a torpedo of a greater size or capacity than those nowin 
use. Increasing a 2lin. weapon to 27in. or 30in. would 
enable an enormously greater charge to be carried, and 
it is quite impossible to see how any ship could with- 





stand it. Herein must inevitably be found the answer 
to the battleship with armoured submerged surfaces 
so often put forward. The only really practicable 
method of securing a greater degree of flotability than 
exists at present is by increasing the amount of sub- 
division. Mere increase of scantlings would abso- 
lutely fail to produce any better result, but if the two 
methods are combined a certain degree of superiority 
would possibly be attained at the overwhelming 
disadvantage of additional weight and cost of hull, 
reduced cargo capacity, greater difficulty of loading 
and unloading, and many other disadvantages 
depending on the design and dimensions of the vessel 
it is proposed to improve. Even if strength and 
increased cellular construction be adopted, it is 
extremely doubtful if the additional flotability 
secured would be more than sufficient to delay the 
foundering of a vessel struck by a torpedo. The 
grave difficulty in the way of further subdivision lies 
in the arrangements required in the machinery spaces. 
Longitudinal subdivision is almost essential if any 
greater degree is to be provided, and it would generally 
interfere very seriously with the positions of boilers. 
In the majority of mercantile vessels the boilers 
occupy the whole available width of the stokeholds, 
which usually stretch from side to side of the vessel. 
To add side longitudinal bulkheads, even if the side 
compartments were utilised for coal storage, would 
involve a prohibitive lengthening of the boiler rooms 
to accommodate the number of boilers required, and 
we have already seen in the cases of the Lusitania and 
Britannic that even this precaution is insufficient. 
External excrescences on the side of a ship are often 
suggested. They add greatly to the resistance, 
cause serious inconvenience when docking, even if 
they do not entirely prevent the use of certain dry 
docks or harbour entrances, and unless they form an 
integral and fixed portion of the structure, are liable to 
damage at sea. The use of torpedo nets is unsuitable, 
on account of the facts that they reduce the speed of 
a ship, and that in the merchant service crews are not 
carried in sufficient quantity to enable them to be 
handled with the requisite facility. Much increase in 
subdivision renders the conveyance of cargoes, such as 
locomotives, steel rails, or similar items requiring 
length or bulk in the holds, a matter of considerable 
difficulty. Moreover, any considerable increase in 
number of spaces greatly augment the amount of 
space wasted, as equally close storage cannot be 
obtained under the circumstances. 

The fact is that the problem of the unsinkable ship 
is a most unprofitable one from the practical point of 
view. The Bulkhead Committee, which was sitting 
before the war, went as far as it was reasonably 
possible to do, having all the facts based on experience 
to guide it, and beyond limiting the relative sizes of 
compartments, and the height and strength of bulk- 
heads, it recommended nothing which could by any 
stretch of imagination be twisted into a plea for 
unsinkability. Its provisions took into account all 
the risks of the sea experienced during peace-time 
conditions, and did not legislate for mines or torpedoes, 
particularly when used in defiance of international law. 
The true remedy in this case is not to alter the vessel at 
all, but, as far as possible, to see that the risks incurred 
are & minimum ; in other words, to prevent the 
damage being done, and not to attempt to adopt 
doubtful methods to palliate their effects. 


The Commercial Prospects of the Aeroplane. 


Ir may perhaps be profitable if we revert to a 
matter dealt with in this page, of our issue of three 
week’s ago, namely, the situation in which the aero- 
nautical industry is likely to find itself on the con- 
clusion of hostilities, and discuss a little more fully 
than we then did the prospects of the aeroplane as a 
commercial means of transportation. In our pre- 
vious article, the reader may perhaps do us the honour 
of remembering, we urged that the commercial pro- 
spects of the aeroplane, so far as the immediate future 
was concerned, were not very encouraging. This 
remark of ours has been criticised and described as 
unduly: pessimistic. We trust it will so be found, 
but for the present and until such time as the 
experiment of running an aeroplane service on a 
commercial basis is actually tried, our opinion will 
continue. to be guided by an analysis of the figures 
relating to the performances of current aeroplanes. 
For the moment there is no other guide available 
beyond ex parte opinion, and such opinion will not, 
we think, carry much weight with the commercial 
and financial interests with which the practicability 
of establishing commercial aeroplane services must 
ultimately be closely associated. 

That the aeroplane of to-day is capable of carrying 
moderately heavy loads for comparatively long dis- 
tances over land and sea indifferently in all but the 
worst types of weather, and at a relatively high speed, 
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is not in dispute. The prime factor, however, which 
determines whether a given means of transport is 
likely to prove commercially successful is, of course, 
the answer to the question :—How much will it cost 
so to transport a given weight of goods a given dis- 
tance ? We cannot in this matter rest content with 
the vague assurance that the figures submitted by 
competent authorities leave no room for doubt as 
to the certainty of the aeroplane’s commercial future. 
We much prefer to base our discussion on the analysis 
of facts that are open to all. Let us thus examine 
the figures relating to the performance of a recent 
two-seater type of Gotha aeroplane. This machine, 
at the very outside, has a useful load capacity of 
1300 lb., and is equipped with two Mercédés engines, 
each developing 252 brake horse-power. Its radius 
of action, with the load given, is probably in the neigh- 
bourhood of 600 miles, or, say, six hours of flight. 
Now, according to the results of official tests, the 
engine in question consumes per hour 19.06 gallons 
of petrol, and 1.016 gallons of lubricating oil. Taking 
the cost of petrol and oil at the pre-war figures of 
ls. 6d. and 4s. 6d. per gallon respectively, we find 
that the fuel and oil bill for the two engines of this 
aeroplane works out at £3 6s. 4d. per hour. Thus, 
to transport a little over half a ton of goods by this 
aeroplane over a distance of about 600 miles costs 
for fuel and oil alone the large sum of £19 18s. The 
same quantity of goods could be carried the same 
distance by sea for 4s. to Is. at the freight rates pre- 
vailing in 1913, while on a railway the carriage would 
cost anything from £3 down to lls. 6d. Thus, even 
assuming that, as is far from being the case, the tuel 
and oil consumption of the aeroplane is the sole item 
in its running and other expenses, the cost of trans- 
porting goods aerially as thus arrived at does not 
give any grounds for commercial optimism. As 
regards the carriage of passengers, the position of 
the aeroplane is certainly better; it might possibly 
be able to compete with the railways for the custom 
of first-class passengers—without luggage. Thus 
the Gotha aeroplane referred to above has a useful 
lifting capacity equal to the weight of seven pas- 
sengers, although, of course, as designed, it could not 
be used for such a purpose regularly, and on a com- 
mercial basis. The average first-class railway ticket 
in this country costs 2.35 pence per mile of journey, 
so that were this figure adopted for the aerial journey, 
the aeroplane, by transporting seven passengers 600 
miles, would earn a little over £41. There would 
thus be left over about £21 to meet depreciation, 
repairs, interest on capital, wages and all other run- 
ning expenses beyond those for fuel and oil. On the 
other hand, the carriage of third-class passengers 
at one penny per mile would show a deficit of £2 8s. 
on the journey. We need only remark further on 
this subject, that if an aerial service could be made 
to attract all the first-class passengers from the rail- 
ways, the railway companies would probably be 
delighted, even to the extent possibly of helping it to 
do so by means of a subsidy! It may be urged that 
a railway wagon or a cargo ship is not by itself a 
sufficient means of transporting goods. The railway 
wagon requires permanent way, a locomotive, ter- 
minal yards, and so on. A cargo boat requires har- 
bours fed by railways, and provisions for transhipping 
its cargo from or to the railway. The aeroplane, 
on the other hand, while requiring terminal yards, 
needs no permanent way, nor is its service interrupted 
by the necessity for any form of transhipment at 
the coast. These are certainly solid claims to advan- 
tage, but when we reduce the matter to a monetary 
basis, the advantages largely, if not entirely, vanish. 
The total capital expended by the Midland Railway 
at the end of 1910 amounted to £121,304,555. Let 
us assume thet all this sum was required merely to 
provide and move the 117,571 wagons which the 
company possessed. This, of course, is far from 
being thecase, for the supposition neglects the capital 
expended on the passenger stock and stations, hotels, 
cartage f: cilities, and soon. Still, even so, the capitel 
expended per wagon owned works out at £1032. Can 
we hope that a commercial aeroplane, with a carrying 
capacity equivalent to that of a railway wagon, will 
be able to compete with this figure? The question 
of transhipment at the coast is difficult to reduce 
to monetary terms. It is obviously a matter very 
largely of losing or saving time, and we willingly 
acknowledge that an aerial service would save in 
this respect a considerable amount of time, just as it 
would do on the rest of its journey, by reason of its 
speed being considerably greater than that either of 
® ship or a train. But in the movement of goods in 
general the question of speed of transit, whatever 
it may be in the case of passenger journeys, is of 
secondary importance. Apart from all these matters 
of detzil, we would emphasise the fact that the eco- 
nomics of transportation have indubitably estab- 
lished the efficiency of the long haul of the heavy 





load. How does the aeroplane of to-day stand with 
regard to this principle? To carry half a ton, or 
even six tons,a distance of 600 miles, can hardly be 
said to meet it. ‘he Gotha aeroplane, to which we 
have referred above, requires over one-eighth of a 
ton of fuel and oil for an hour’s flight. Hence, to 
extend its “haul” from 600 to 1000 miles, would 
absorb its entire useful carrying capacity. 

We repeat, then, that in our opinion the immediate 
commercial prospects of the aeroplane are not en- 
couraging. There can be no greater mistake than 
to argue that because the aeroplane has been brought 
to such and such a pitch of development as an instru- 
ment of war, therefore its success as a commercial 
means of transportation in peace time is assured. 
Enthusiasts and interested parties may draw glow- 
ing pictures of its immediate future, but for us, 
we prefer for the present to rely on the lessons re- 
vealed by the cold-blooded analysis of established 
figures. To our way of thinking, the aeroplane and 
the submarine have this much in common: both 
are powerful and important weapons of war, but, 
as means of transportation commercially, either of 
goods or passengers, their extravagant cost, under 
all heads, renders them, for the present at all events, 
too inefficient to compete with established means of 
transportation. The aeroplane is particularly heavily 
handicapped, and must remain so until developments 
are made in its construction, compared with which 
the developmenfs, so far effected, will appear merely 
as preliminary steps. We are, however, in saying 
this, not to be held to imply that in our opinion such 
developments are outside the range of possibilities. 
They may come in time, but for the moment they 
seem to be far distant. Whether, however, the air- 
ship will hot outstrip the aeroplane as a commercial 
means of transporting goods acrially remains to be 
seen. It is true that the expenses for terminals for 
an airship service would be very much greater than 
the corresponding charges for an aeroplane service. 
But, on the other hand, by adopting a reduced speed 
the running expenses could be made considerably 
less than is the case with an aeroplane, while the useful 
load carried would be considerably greater. It is 
interesting in this connection to recall that, taken 
over a period of twenty months, the Zeppelin pas- 
senger airship Victoria-Louise made 400 trips at 
an average speed of thirty-five miles per hour, cover- 
ing a total distance of 29,413 miles, and carried a 
total of 8551 passengers. The cost of fuel, oil and 
hydrogen worked out at about £11 3s. per hour of 
flight, so that in this respect the airship would seem 
to offer more encouragement for commercial exploi- 
tation than the aeroplane. 








RANDOM REFLECTIONS. 


[SECOND SERIES. ] 
——__~__—_ 


In the December issue of the “ Pro- 


‘ Ths ceedings’ of the American Society 
« Civils.” of Civil Engineers, a brief history 


of that great Institution may be 
found. The “ Civils’ of America was founded a 
good many years later than the mother of British 
engineering societies, and it might have been supposed 
that the professions it represented—civil engineering, 
mechanical engineering, and architecture—had by 
then so far settled down, that the constitution of a 
permanent association would be no difficult matter. 
It had, however, to face its youthful troubles, and 
there is 2 good deal of similarity between the early 
history of the two bodies, if it be allowed that the 
Society of Civil Engineers, founded under the 
presidency of Smeaton, was the forerunner and 
ancestor of the Institution of Civil Engineers. As we 
showed last week, the old Society was formed by quite 
a small group of men, and it is interesting to observe 
that the beginnings of the American institution were 
equally small, for we read that during 1853-and 1854, 
the first two years of its existerice, fourteen meetings 
were held, but that the everage attendance at each 
was only six. In these circumstances, it is not 
surprising that the society adjourned sine die in 
March, 1855. Twelve years passed before it again 
met. A “home” was then secured, and the first 
meeting under the renaissance took place on 
November 6th, 1867. Although the gap between the 
old and the new wes bridged over by the adoption at 
the meeting in 1867 of the minutes of the ‘“ previous 
meeting ”’ in 1855, and thus the Society is justified in 
dating its establishment from 52, it was to all intents 
and purposes a mew body that spreng up in ’67, and 
last November may be not unjustly regarded as 
marking its jubilee. The resemblance with the 
history of our own Institution is feirly apparent. 
Smeaton’s “Society”? held out longer than the 
American “ Society,” but it at length dissolved in 
1792, to be revived in a new form in the following 
year. The Institution of Civil Engineers began, it is 
true, as quite a new body in Jenuary, 1818, but we 
like to think of it as a direct descendant of the old 





Society, thus carrying back its traditions till they 
make contact with the most famous of our early 
engineers—with Smeaton, who died many years 
before the Institution came into existence, and with 
the elder Rennie and Watt, who were both very old 
men when it was founded, and took no part in its 


inception. 
* * * * & 


THE author of the notes about the 
American Society of Civil Engineers 
just referred to is the Secretary, Mr. 
Warren Hunt. Mr. Hunt has 
watched over the interests of the body for a long time, 
and to him are due meny of the advantages ani 
amenities enjoyed by its members. Amongst these 
things we must place the establishment of a library, 
which now contains over thirty thousand volumes. 
Mr. Hunt tells us of some of his experiences as «. 
librarian, and particularly of his struggles with an 
index. From a fairly long experience of the subject, 
we may say without hesitation, that the person who 
uses any index is always quite certain he could have 
made a better one. Scores, possibly hundreds, of 
schemes for indexing have been devised, and the 
experience of every one who has tried them is that 
they all have their defects. Mr. Hunt tells us that 
“he made every effort to find out just what had been 
done in the classification and cataloguing of an 
evgineering library, by inquiry from available 
sources. A composite picture of the replies received 
would read somewhat like this: ‘We use such and 
such a system, and we advise you not to." If no 
more were expected of a library catalogue than that 
it should contain a complete list of all the books on 
the shelves, there would be little or no difficulty. 
The trouble begins with classification. It must be 
remembered that nearly all the people who use a 
public library have not the wildest notion what book 
they want, what books exist, or what kind of books 
are likely to contain the information they are seeking. 
‘** Any one who has consulted large libraries knows 
that, generally, more time is spent in learning how 
and where to look than in the work in hand.” That 
is universal experience ; one may spend hours looking 
for a single fact that is contained in a few lines. The 
problem of classification is to make the discovery of 
those few lines as easy as possible. It is vastly 
difficult, because the average reader has not the 
classifying mind. He does not sort things down and 
settle on the fundamentals. We have heard people use 
strong lenguage about the Encyclopedia Britannica, 
because everything in the world that began with an 
‘“ A’ wes not found in the first volume. But even 
the reader with the classifying mind is in a not much 
better position, for it is ten chances to one that his 
idea of classification differs from that of the librarian, 
and until he has spent some time getting rid of his 
own ideas and getting hold of the librarian’s ideas, he 
will not make much progress in his search. It is just 
conceivable, by @ very strenuous effort of the mind, 
that some day a single classification for all engineering 
knowledge will be adopted. The femous Brussels Techni- 
cal Library endeavoured tostandardise classification on 
the Dewey system, by circulating slips printed with 
the right numbers and the titles for use with a card 
index, but we doubt if it was a great success. 
Personally, our own experience was that, though we 
use the same system, we could never understand 
where Brussels got its numbers from, or how on eerth 
it came to classify things as it did ! 


Library Catalogues. 


*- * * * * 


PROBABLY some of our readers have 
seen @ pamphlet called ‘‘ The Great 
Debenture or the Passing of 
National Unrest.” It may be 
commended for an hour’s thoughtful reading. The 
author is Mr. Cecil Walton, an engineer, who is now, 
we understand, managing @ munitions factory in the 
North. He believes he hes found the way out of all 
industrial troubles ; we do not think he has. We are 
disposed to the view that industrial unrest is just as 
permanent in our little world as perpetual motion is in 
the cosmical universe. It is probably 2 manifestation 
of vitality, and the peace that would ensue from its 
disappearance would be the peace of stagnation or 
death. But there is a world of difference between 
revolutionary unrest and evolutionery unrest; the 
former is, we are justified in hoping, not ean inseparable 
concomitant of humen affairs, and if Mr. Walton’s 
scheme could only get rid of it, the world would owe 
him an incalculable debt. His scheme is reducible 
to two simple elements. First the establishment of a 
great co-ordinating centre of all the best brains of the 
nation. This centre would run ell industries as if 
the country wére but one colossal factory. It would 
elso teke the profits and pay the wages and seleries. 
There would be no other capitalists. Industries would 
be allowed to put some of their earnings into develop- 
ments and extensions, but anything left over after 
the payment of expenses would go to the co-ordinating 
centre for the general good. A fine ideel, but deadly 
dull; the world turned into 2 horrible efficient 
manufacturing machine. The second part of Mr. 
Walton’s scheme is but a sub-section of the first, but 
it is separable from it because it could exist without 
it. It is no more than the gang system of paying 
bonuses, save that the whole factory is taken as a 
single gang, and every man or boy or woman or girl 


The Panacea. 
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is a specialist in a single operation which he or she 
performs year in and year out with machine-like 
perfection of motion. The bonus is calculated on the 
output of the works as a whole, and every individual 
receives the same percentage on his or her standard 
wage. Schemes of the kind will always work well for 
atime. After a few years the output settles down to 
a fixed amount, and the weekly earnings plus the 
bonus become almost constant. They are then 
regarded as standard wages, and if a decline in trade 
occurs and they fall, resentment follows. On the 
revival of trade, the old standard plus bonus becomes 
the new standard, and the bonus is added over and 
above it. Mr. Walton’s scheme hangs on the 
hypothesis that a standard wage can be set up now 
and retained in perpetuity. That is an impossibility. 
The course he proposes would after a few years lead 
to time payment once more. He depends upon the 
feeling of co-operative effort to make all work their 
hardest. We have but little faith in it; to get the 
best results the variableness between workers must 
be recognised, and the individual must be directly 
rewarded. Against a bonus on output, we have 
nothing to say ; experience has shown that it has 
useful effect, but it must be over and above the direct 
premium paid to each worker for his own individual 
effort—it cannot be successfully made part of the 
wages. If we may adopt the jargon of the modern 
economist, Mr. Walton hopes to make the “ pro- 
letarian ” think like the “ salerian.’”’ There he will 
fall. The proletarian of great factory districts 
thinks in the mass, the salarian thinks in units. You 
could not lower the wages of a whole district without 
trouble ; you might reduce dividends or salaries in 
consonance with trade fluctuations, and the change 
would be accepted without disturbance. We cannot 
shut our eyes to this fundamental difference. 
Workmen are willing enough te share profits, but 
experience shows that they will not bear losses. 


* * * * * 


WE watehed a few days ago the flight 
Flight of a heron westward, over London. 
‘ The heron, of all common British 
birds, is, we fancy, the only one 
that gives a really leisurely motion to its wings, the 
number of strokes, according to Headley, rarely 
exceeding one hundred and fifty a minute. You feel, 
whilst watching it, the same sense of easy power that 
was imparted by the majestic movement of the old- 
time single-wheeler locomotives. It travels with a 
kindred dignity, and leaves you with the certainty 
that it will get there punctual to the minute without 
any fussing or flurrying or outward display of the 
energy it is exerting. Only a few minutes before the 
passage of the bird an aeroplane had soared over- 
head, roaring its heart out and procla’ming to the 
world below the effort it was making. One could not 
help feeling something was wrong. A perfect machine 
does not make a great noise, for noise is a manifesta- 
tion of wasted energy, and we may expect that as 
the science of flight develops, machines will advance 
step by step towards silence, just as motor cars have 
done. But another and more weighty reflection was 
inspired by the contrast between the bird and the 
aeroplane. Is it possible that some day, when people 
have time to think of developments more than of 
output, the old search for flight by beating wirgs, 
“rowing flight” as Marey aptly described it, will be 
renewed ? The problem, in all probability, is but a 
mechanical one. It is highly unlikely that any of the 
mysterious causes that investigators of the past have 
advanced to account for what they failed to explein 
do indeed exist. Flapping models have been made, 
and have flown; one wes shown in action a few years 
ago at the annual aeronautical exhibition which used 
to be held in Paris. The theory is fundamentally 
the same as that of the aeroplane, but in place of a 
small propeller revolving at an enormous speed, the 
wings themselves both propel, by. their flexible 
rearward edges, and support, by their surfaces. 
They, in fect, act like a propeller of greet diameter, 
and relatively slow speed. If such a machine could 
be constructed with a span of 50ft. or 60ft., it would 
fly with the noiselessness and ease of the heron. 
The mechanical problems involved are, however, of 
extraordinary difficulty, and superadded to them is 
the problem of stability. We shall not go so far as 
to say that it passes the wit of man to solve them, 
but our doubts are great. 


s. €. 8 <2 


WE print to-day a letter from 

Mr. Bowden-Smith, which we hope 

High Pressure. may lead to some discussion. Our 
correspondent is an advocate for 

very high pressure steam, and he draws an instructive 
contrast between the explosive gas engine and the 
steam-gas engine. He, of course, is following in the 
footsteps of the illustrious Jacob Perkins. In 
Perkins’ plant, water was pumped into a series of 
cast iron tubes heated by the furnace. A valve closed 
the exit unit from this generator, and was so highly 
loaded that the water could not evaporate. Stroke 


by stroke of the engine, more water was injected into 
the generator, and a little of that already in the tubes 
escaped past the loaded valve and entered a second 
row of tubes in which it was allowed to flash into 
steam. This steam, at a pressure of 800 lb. or so, 
entered a receiver from which it wes taken to 2 sirgle- 


acting cylinder, in which the piston over-ran the 
exhaust port, just as in Leonard Tiodd’s engine of 2 
later date, and the Stumpf engine of to-day. Thence 
it escaped into a primitive form of condenser—a sort 
of “ pickle-pot,” like those used on some Newcomen 
engines—but without an air pump. The condensate 
returned to the hot well. Perkins discovered, as one 
might expect, that his steam was highly superheated, 
and he was embarrassed by it, because trouble ensued 
with pistons and lubricants. We are told in the 
** London Journal of Arts and Science’ for March 21st, 
1828, thet “the patentee has found by experience, 
that in generating steam by heating water in tubes, 
all the parts of which are exposed to the fire, the 
steam will become more or less surcharged with 
caloric, end will often show e much higher temperature 
for the power it is exerting, than would be the case 
if it had its proper proportion of water, thereby 
wasting much of the calorie as it passes off with the 
steam, without a proportionate power being derived, 
at the same time injuring parts of the engine by over- 
heating them.” Perkins’ thermo-dynamic argument 
is, of course, unsound—Joule did not show the 
relationship between heat and work till meny years 
later, and the significance of Carnot’s principle, then 
only just introduced, was not appreciated—but he 
knew from bitter experience that he got temperature 
troubles in his cylinder. So he adopted a very 
ingerious plan. As the highly superheated steam 
issued from the generator, it was led into a vessel 
helf-filled with water, through which it bubbled, 
saturating itself by evaporating some of the water and 
making what Perkins called “‘ perfect steam.’ We 
know that an engine built on the first plan worked 
for some time in Water-lane, Fleet-street, but whether 
one on the second plan was ever built we cannot say. 
Perkins, in this engine, as in many of his inventions, 
wes miles before his time, but we are coming his way 
now. Much higher pressures are “in the air.” 
The British Thomson-Houston Company has run 2 
turbine successfully for a whole year at 350 Ib. pressure 
and other engineers are giving attention to the same 


problem. It will be interesting to see if the turbine | P 


holds the field, or if a super-high-pressure reciprocating 
engine of the kind proposed by our correspondent 
can make head against it. 








THE FATAL RAILWAY DERAILMENT NEAR 
CARLISLE. 


On Sunday last, Colonel Pringle, on behalf of the Board 
of Trade, held an inquiry into the circumstances that led 
to the derailment, on the 19th ult., in Long Meg Cutting, 
half-a-mile north of Little Salkeld station of the Midland 
Company, of the 8.50 a.m. express from London to 
Scotland, by which six passengers were killed and one has 
since died from shock resulting from the accident. 

John William Whitworth, the driver of the express, 
said that his train consisted of eleven vehicles, equal to 
18}, and weighed 299 tons. He was travelling at about 
fifty miles per hour ; not more than fifty-five. The train 
left Aisgill before booked time, and when passing 
Langwathby the regulator was almost closed. He could 
see the place where the slip occurred from near Little 
Salkeld up distant signal, about half-a-mile away, and 
when he looked out there both lines were quite clear. 
The road at this point is almost straight. It would b2 
about thirty or thirty-five seconds later when he got to the 
spot where the slip occurred. After glancing down the 
line and seeing nothing, he looked inside the cab, probably 
at the regulator, and when he looked out on the road again 
he saw the slip and applied the brake. It was good 
daylight and no mist, and he was certain that the fall 
must have taken place in the few seconds he had his eyes 
off the road. He applied his brake before the train struck 
the obstruction and, immediately after, the engine was 
derailed. The earth into which it had run seemed to be 
very wet and was level across the tracks for about a depth 
of 3ft. A cloud of mud and water splashed up over the 
engine. Before the train came to a stand, it had run about 
200 yards. The accident happened at 3.58. The van 
next to the engine and the second vehicle left the rails 
and were thrown across the up line at right angles to the 
train. After seeing that the main lines were protected, 
he walked round the vehicles to see if there was any smell 
of gas; there was no sign of fire. Colonel Pringle said, 
at this point, that the difficult thing to understand was 
how this rush of earth should have got spread across the 
road in that short period of time—thirty seconds. Once 
the slip went it would move pretty rapidly, but it had got 
some distance to go before it spread over both roads. To 
this remark, Mr. Briggs, the Midland engineer-in-chief, 
replied that it was not a matter of surprise that the slip 
moved instantaneously. The stuff was very liquid and 
could not be got on to a shovel. 

George Spreadbury, the ganger for the length in question, 
said that he had been in charge of that section for seven 
years. He explained that, following snow and frost, a 
thaw set in the day before the accident, and became very 
rapid during the night. On Saturday rain fell and every- 
thing was full of water. He started to walk over his 
length from the Lazonby end at 2 p.m. It was raining 
very hard and was showery afterwards throughout the 
afternoon. He went as far as the Little Salkeld up distant 
signal, passing the place where the slip occurred at 3.20, 
and again, on his return, at 3.35. Where the slip occurred 
was not a place where he would have thought one likely ; 
it was as dry as could be. If a stream of water had been 
coming down he would have noticed it. It was light 
sandy soil, into which the water sank very rapidly. Until 
last. year, the field above the slip had been grass and was 
ploughed last year for the first time. The ridges ran at 
right angles to the railway, which would have a tendency 
to bring down the water towards it ; if they had run the 





other way they might have stopped the fall. He had 





never seen clay at the place where the slip was. The 
cutting was 20ft. deep and there was a continuous drain. 
There had not been a slip there before, since he had 
been the ganger, but just prior to his appointment thera 
was one about 100 yards to the north of the present one. 
The present slip was about 15ft. outside the company’s 
boundary, and about 40ft. wide and 8ft. deep. The 
exposed surface of the slip was gravel, and it seemed as if 
the upper layer of light soil had got full of water and slipped 
off the gravel below. 

Mr. Charles Albert Hart, the district permanent way 
engineer, said that he had -every confidence in ganger 
Spreadbury, who was a well-tried man, had been a ganger 
for thirty years, and, as far as he knew, there was nothing 
against him. Spreadbury was a very careful, observant. 
man, and one who was not likely to miss anything when 
looking over his length. Mr. Hart knew the cutting well, 
and there had been no difficulty in draining it. The soil 
that slipped was a mixture of sand and clay, and, in his 
opinion, the slip was due to the excess of water caused by 
snow and rain and sudden thaw. His idea was that the 
whole of the top soil got water-logged and slipped off the 
gravel bed. There was so much water it would not get 
through the gravel fast enough. With the exception of 
the small slip referred to by the previous witness, he had 
not known of any slip in the cutting since the line was 
made, but the wall, 3ft. 6in. high, at the bottom of the 
bank might show that the possibilty of a slip had been 
thought of when the line was made. Colonel Pringle 
hereupon remarked: The bank has been in equilibrium 
all these years, and we have to find out the special reason 
for its slipping now. If no water has been coming out on 
that slope all these years, and there has been no sign of 
any slip, to what have we to attribute this movement ? 
There have been lots of snowfalls before which must have 
percolated into the ground in the same way. To this the 
witness answered that the same conditions might not have 
applied. The snow might have gone more gradually. 
This time it went very rapidly ; the thaw was very sudden, 
and there was heavy rain. 

George Hook, the permanent way sub-inspector, said 
that he went through the cuttings between Appleby and 
Carlisle once a week. He would not have expected a slip 
at this particular place. On January 15th, he walked 
along the bottom, along the top of the bank and up the 
slope. 

On the following day, the adjourned inquest on the six 
assengers who were killed was resumed, and a verdict of 
accidental death was returned, the jury considering that 
no one was to blame. A rider was added recommending 
that the drainage of the bank in question be made more 
efficient. In the case of the gentleman who died from 
shock, the jury returned a verdict of accidental death. 
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Technical Handbook of Oils, Fats and Wares. By P. J. 
Fryer and F. E. Weston. Cambridge University Press. 
Price 9s. net.—This volume deals primarily with the 
chemical aspects of the oil, fat and wax industries— 
vegetable, animal and mineral—and does so in a very able, 
concise, and lucid manner. The authors are to be 
complimented upon dealing with their important and 
complex subject in a manner that will be appreciated by 
all practical readers. Of the six sections in the book, 
only one, and that a short one, discusses the actual 
production and refining of oils, &c. Indeed, the authors 
attempt to outline in some 25 pages what we found 
it impossible to describe fully in a recent series of 
eighteen articles. The very short sub-section devoted to 
the extraction of oils by means of solvents contains a 
repetition of certain erroneous statements regarding this 
process that are to be found in other chemical treatises. 
For instance, benzene as a solvent is dismissed as possible, 
but too costly. In actual fact, more oil is being extracted 
to-day in this country by benzene than by all the other 
solvents together. 





Health in Camp. By Austin T. Nankivell, M.D. State 
Medicine (London), &¢. London: Constable and Co., 
Limited. 1917. Price 1s.—In this little volume Dr. 
Nankivell has edited and amplified one of a series of 
Chadwick Lectures which he delivered in London at the 
end of 1914. It does not pose as a complete treatise on 
camp hygiene, but is content to give a general review of 
the subject. It is marked throughout by sound common 
sense, and gives enough general statistics to guide officers 
in the lay out of camps. Whilst larger works may be 
necessary where details are needed, it may be safely 
recommended as a guide to general principles. 
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A MODERN LIGHT MACHINE SHOP. 


By HERBERT CARPENTER, A.M.I.Mech.E. 

In deciding the best type of building for a light 
machine shop, a number of points have to be taken 
into consideration, and the prominence to be accorded 
to each of them is a matter for careful study on the 
part of the works’ engineer. 

The considerations that enter most largely into the 
design of such a building are the following — 

1. Economy of space, consistent with facilities 
for easy transport of materials. 

2. Saving of power by driving the maximum 
number of machines with the shortest length and 
smallest diameter of shafting. 

3. Efficient lighting, both natural and artificial ; 
that is, a maximum of light, free from glare, with a 
minimum of shadow. 

4. Satisfactory. heating and ventilating. This is 
most important in a low building spread over a large 
area. 

5. The financial position of the firm for whom the 
building is intended. For instance, an old-established 
concern of good standing would prefer a substantial 
etructure with low maintenance cost, whereas a new 
company of insecure financial stability would probably 
desire a cheap building with a Belfast felted roof, to 
tide it over until the time when it could afford to 
erect something better. 

It is claimed that the building described in this 
article fulfils the first four conditions, being at the 
same time cheap and substantial. 

If cheapness is a serious consideration, the cost 
could be considerably reduced by the substitution 
of timber principals for iron and wood sashes for 
patent glazing bars; or by omitting slates and using 
instead tarred felt, corrugated sheets, or other cheap 
roofing material; but each of these alternatives 
would shorten the life of the building and increase 
the maintenance costs. 

The building described was erected some wie years 
and more ago for W. and T. Avery, Limited, weighing 
and testing machine manufacturers, at their works 
in Birmingham, and was designed as the first section 
of a large light machine shop, the ultimate size of 
which was intended to be 160ft. by 260ft. An 
important point in its favour is the easy manner in 
which extensions can be completely carried out 
without interfering with the part already in use; 
the dividing wall could easily be removed during a 
week-end. 

The plan and elevation of the building are shown 
in Fig. 1. In spacing the stanchions, 20ft. centres 
were decided to be the most economical and useful 
distance, and this dimension was accordingly adopted. 
An alternative arrangement with stanchion centres 
16ft. and principals 8ft. apart was considered, but the 
belt drives would have been very short and the 
stanchions too numerous. 

Various details of the construction comprising all 
the principal features of the building are shown in 
Figs. 2 to 10. 


THE ROOF. 


There does not seem to be any rule fixing the slope 
of a north light roof. The angle of the glazing is deter- 
mined, of course, by the highest altitude of the sun, and 
if 60 deg. is adopted in this latitude, the direct rays 
will seldom get below the valley joist. It is advisable 
to slope the covered portion of a roof at 90 deg. to 
the glazing, i.e., 30 deg. to the tie beam. The reason 
for this is that if the latter is greater than 30 deg. some 
of the rays reflected from the clouds will be obstructed : 
on the other hand, if it is less, the area of glass is 
reduced. It may be added that, from a manufacturing 
point of view, these angles are obviously the most 
converJent. 

The tie beam and principal rafters consist of 
double angle bars. In some buildings of this descrip- 
tion I joists and tees are used, but the present arrange- 
ment lends itself more easily to connecting up the 
various members of the principal. Again, when I 
joists are employed, they are usually attached to the 
web of the valley joist and the gutter rests on the 
latter. The objection to this arrangement is that 
all the gas, water, and heating epparatus pipes, 
eables, &c., running from north to south have to be 
fixed under the valley joist some distance below the 
tie beam, and supported from the latter with long 
ugly hangers. They also present a considerable 
obstruction to the shafting. With the errangement 
shown in Fig. 12 the heating appara‘us pipes are 
tucked away under the tie beam angles, practically 
out of sight and certainly out of the way. 


FOUNDATIONS. 


After the levelling of the ground the holes for the 
stanchion foundations were excavated, and four pieces 
of old 3in. gas pipe of suitable length were placed in 
the positions to be taken by the foundation bolts. 
The concrete was then filled in up to a level of about 
#in. below the base of each stanchion, and after 
leaving it for a few hours to get partially set, the 
pieces of the pipe were tapped gently and removed. 
No bedstones were used under the stanchions, which 
were packed up to the required level, with the 
foundation bolts hanging in position. A small clay 


fender was built round each stanchion to the level 


of the base plate and the grout was poured in. The 
conerete foundations for the walls and columns were 
made up of | part of cement, 1 of sand, and 6 of clean 
ballast. Below some parts of the building the ground 
was composed of recently tipped earth, and the depth 
of the column foundations was accordingly increased 
at these points until a solid bottom was reached, the 
wall foundations being reinforced with old rails and 
other obsolete sections. 


THE FLOOR. 


The floor concrete consisted of 1 part cement, 2 of 
sand, and 6 of clean ballast. Over loose earth this 
was reinforced with jin. diameter mild steel bars, 
about Ift. apart, with another row laid transversely 
across them. The whole was then covered with 
a 3in. layer of breeze concrete. After some experi- 
ments, it was found that the best floor mixture was 
1 cement, } sand, 6} coke breeze (unriddled). The 
right proportion of cement and breeze varies accord- 
ing to the percentage of dust in the latter. In this 
case, pea breeze was used containing about 30 to 
50 per cent. of dust. The floor-boards were laid 
down on a thick coating of wet tar and nailed to the 
breeze concrete. It is obvious that care must be 
taken in fixing the proportions of the latter, as, if 
too much cement is used, the nails cannot be driven 
after it has set for a few days. On the other hand, 
if too little is used the nails will not hold at all, and 
the stuff crumbles into dust. 


MACHINE ARRANGEMENT. 


For small work, the arrangement of machines 
shown on Fig. 11 is very convenient, but should 
more floor space be required for materials and finished 
articles, it would be necessary to reduce the number 
of rows of machines in each bay to two or three. 
This remark also applies in the case of planing, shap- 
ing, milling and other machines, of which the table 
or tool works at right angles to the shafting. 

If necessary a branch runway could be fixed down 
the centre of each bay in conjunction with a main 
runway stretching across the building from north 
to south, and continuing through the doorway. 
By this means the finished work could be dropped 
on to a truck outside, or, better still, conveyed by 
means of the runway to the assembling, erecting, 
or other shops. 


HEATING AND VENTILATION. 


After the completion of the building, one of the 
most important questions to be dealt with is the 
matter of heating and ventilation, as upon it the 
health and consequent efficiency of the workmen 
depends. In low buildings, spread over a large area, 
it is impossible to obtain anything like perfect ven- 
tilation by means of open windows in the external 
walls. Fans and roof ventilators may answer the 
purpose in the summer, but during the winter months 
they are invariably put out of action or closed on 


account of the excessive down draught of cold air. 
It is then that the air in the centre of the shop becomes 





It might be mentioned at this point that the build- 


hence, some method must be 


stagnant and impure ; 
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Fig.1—A LIGHT 


ing was to be used temporarily as an office. Deal 
boards of the thickness shown (lin.) would not be 
very serviceable for a workshop. In the latter case 
it would be advisable to use thicker boards or another 
lin. layer at right angles to the lower layer. This 
is quite a good arrangement, as it enables repairs 
to be made without disturbing the nails in the con- 
crete. 


THE STANCHIONS. 


Fig. 9 shows the method of boxing in the stan- 
chions on the temporary wall. The lin. boards are 
nailed to the glazing frames and continued right 
down to the floor, forming a bonding for the 4}in. 
brickwork. The same plan was adopted for the 
temporary dividing stanchion—Fig. 10—but in this 
case the post is continued down into the foundation 
concrete. This part of the building is only provided 
with two single doors, the main double doors being 
arranged centrally, on the south side of the com- 
pleted building. The woodwork throughout is of 


first quality red deal, the sole exception being the | 


floor boards, which are of second quality. 


COUNTERSHAFTING. 


Fig. 11 shows one method of arranging the main | 
and countershafts, with four rows of machines in 
each bay. The bearings of the main shaft are fixed 
to the upper side of the tie beams, while the counter- 
shafts are supported by hangers from three angle 
irons on each side of the bay, running from east to 
wes‘, and bolted to the tie beams. In the past, 
timber beams were frequently used for this purpose, 
but they are subject to decay, and are a source of 
danger in the event of an outbreak of fire. More- 
over, they are very unsightly, and form a consider- 
able obstruction to the light, so that in modern shops, 
angles, channels or other convenient rolled sections 
are invariably employed. The use of a central main 
driving shaft is by no means novel, and is usually 
adopted where possible. The advantages of the 
arrangement are too well known to need any further 
comment. 





MACHINE SHOP 


employed that will supply warm, fresh air in the 
winter, and cool air in the summer to all parts of the 
building, in order that satisfactory hygienic condi- 
tions may be maintained. 

In this case, four unit fan heaters were installed 
in positions marked ‘‘X”’ on Fig. 1. Their mode 
of operation can easily be seen from Fig. 12. Assuming 
the circulating door to be closed, cold air is drawn 
through the upper air inlet—under the cowl—by means 
of a 15in. moto1-driven propeller fan in the lower part 
of the apparatus. Before the air reaches the fan it 
passes through a battery of steam pipes, and after 
being warmed is ejected along the floor, subse- 
quently rising and circulating through the building. 

When the circulating door is open the cold air from 
outside is intercepted, and instead, warm airis drawn 
from the shop and passed again through the heater. 
This is very beneficial on cold mornings, as it enables 
the air to be raised to a high temperature in a short 
time. When a suitable working temperature is 
reached, the circulating door can be closed and the 
temperature maintained with the cold air from outside 
| passing through, forming a distinct advantage over 
| many other types of heating apparatus. 
| The steam is supplied to the heaters from a vert‘cal 
| boiler 9ft. high by 3ft. 9in. diameter. This boiler is 
insured to 80 lb. per square inch, but in the coldest 
weather, with the temperature well below freez- 
ing point, it has been found that the four units are 
quite sufficient to heat the building with a steam 
pressure from 30 Ib. to 40 lb. per square inch ; usually 
the former is adequate. The boiler will thus be 
quite cspable of supplying another four units in the 
next extension. 

The steam is supplied to each heater by a lin. 
branch from the main steam pipe, and is trapped at 
the outlet with a steam trap of the float type, in order 
to prevent the passage of uncondensed steam. The 
condensed steam, after leaving the trap, is forced 
along a jin. pipe, past a check valve into the main 
return pipe which conveys it to the boiler feed tank. 
The legs of the heater are utilised as a means of con- 
nection to the steam and drain pipes. Valves are 
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fitted to both pipes of each heater, so that one can be 
cut out for repairs without disturbing the others. 
The temperature can be varied by altering the steam 
pressure, by varying the quantity of steam passing 
through the steam valve, or}bygmeans of the motor 
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Fig. 2—AIR HEATER 


regulator, the latter being arranged to give four 
different speeds. 

During the warmer weather, when it becomes 
unnecessary to use the heating part of the apparatus, 
the fans are used for ventilating only. The impure 
air escapes throught the interstices in the doors and 
between the valley gutters and the lower purlin on the 
glazed side of the roof, no flashing being used here— 
see Fig. 2. 

It was decided, in case more outlets were required, 
to insert louvred openings in the gable ends, or to 
convert some of the panes in the roof lights into 
ventilators by fitting openers; but up to the present 
these changes have not been found necessary. On 
account of the fact that the pressure inside the 
building is slightly greater than that of the atmosphere, 
all leakages will be from the inside outwards, and 
hence draughts are prevented. 

The cost of this method of heating and ventilating 
compares very favourably with any type of Plenum 
system or separate heaters and fans, and at the same 
time meets all the requirements of a modern heating 
and ventilating plant. 


LIGHTING. 


In any machine shop the efficiency and speed of the 
processes taking place are materially affected by the 
quality and intensity of the light provided. It is 
essential that there should be an absence of glare on 
the one hand, and of deep shadows on the other. 
The scheme of artificial lighting adopted therefore is 
a matter of serious moment in its effect upon the 
satisfactory running of the shov. 

General lighting is rapidly: replacing local lighting 
in up-to-date workshops, and should be employed 
wherever possible. The method of placing one lamp 
over each machine or workman has probably evolved 
from the gas era, when, by means of a movable fitting, 
the burner was adjusted to a distance of about 6in. 
from the work. The light thus shone directly into the 
eyes of the workman, and must have been very 
injurious to the sight. This defect has been some- 
what minimised by the use of reflectors, where local 
lighting, by means of electric glow lamps, is employed. 
At the same time, if the source of light is too near the 
work, it is practically impossible to work to any 
degree of accuracy on highly finished metal without 
trying the eyes. 

In the present instance general lighting with half- 
watt lamps is adopted. Two 500-watt 1000 candle- 
power lamps are provided in each bay, 15ft. from the 
walls, and placed under the roof in the position 















A separate switch is supplied 


shown at a—Fig. 4. 
for each bay. 

To ensure a maximum of reflected light the whole 
of the wood and brickwork— including the roof—is 
coloured white. 


The ironwork is painted French grey, 
which, in addition to being 
morej serviceable, forms a 
pleasing relief to the white 
walls and ceiling. The 
shadow of the principals, 
caused by the rays from 
the one lamp, is quite 
destroyed by the direct and 
reflected rays of the other. 
The only pronounced 
shadow is that cast on the 
wall by the _ principals 
between the lamp and the 
wall; but as it falls some 
distance above the floor, 
it does not cause any 
serious inconvenience. 

Any class of work can 
be carried on without aid 
of local lights, and at the 
same time the lighting is 
by no means dazzling. The 
general impression received 
from any point of the 
building is one of a uni- 
formly brilliant illumina- 
tion. The valleys in the 
roof hide from view all 
the naked lights, except 
those in the same bay, 
and perhaps the adjacent 
one. To see them the eyes 
would have to be raised 
much above the normal line 
of vision, and consequently 
no inconvenience is caused 
by direct rays. The advisa- 
bility of fitting the lights 
with half frosted bulbs or 
inverted reflectors was con- 
sidered, but has not been 
found necessary. 
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CONCLUSION. 


There is naturally a cer- 
tain amount of controversy 
over some of the points 
raised in this article. Con- 
tractors, particularly those 
in the heating and illu- 
minating lines, cannot be 
expected to recognise the 
merits of systems adopted and installed by their 
competitors. The object aimed at has been to 
describe a particular form of construction that has 
been approved and erected by a large industrial firm, 
and to advance the reasons in favour of the adoption 
of this particular design, incidentally discussing 
various aspects of the general question. 


Swain Sc 








NAVAL NOTES. 


The Goeben. 


TuE latest news of the Goeben seems to indicate 
that, owing to the intervention of a spell of bad weather 
which interfered with our aerial operations against her as 
she lay beached at Nagara, she has succeeded in escaping. 
We are, nevertheless, justified in hoping that the 
damage she received is of such a character that 
she must remain for a long time out of commission. 
She was laid down by Blohm and Voss at Hamburg in July, 
1909, on the slip next to that occupied by a sister vessel, 
the Moltke, which had been begun four months previously. 
They were enlarged copies of the Von der Tann, which has 
always been considered the best designed and most success- 
ful armoured ship in the German navy. In the Moltke and 
Goeben the displacement was increased from 19,400 to 
22,640 tons (nominal). They were 610}ft. long on the 
water-line, 96}ft. in beam, and have a mean draught of 27ft. 
With all bunkers loaded and a full complement of ammuni- 
tion, stores, &c., on board, the displacement is nearly 
25,000 tons. To compensate for the broad beam the 
underwater lines are very fine. The _ propelling 
machinery consists of Parsons turbines, built by Blohm 


and Voss, driving four screws. There are twenty- 
four Schulz-Thornycroft boilers, all coal burning, 
but with the usual auxiliary oil sprays. Sensational 


stories appeared in the German Press on the occasion of 
the Goeben’s trial runs in 1912. She was said to have 
reached a speed of 31 knots, the truth being, however, 
that her best performance was barely 28 knots, to realise 
which the turbines worked up to 85,660 shaft horse-power. 
The mean result of a six-hour “ all-out ’’ run was officially 
stated to be 71,275 shaft horse-power and 27.2 knots, 
which was made with the vessel in a light condition, with 
picked coal, and furnaces tended by highly trained stokers. 
The coal consumption at full power reached 48 tons per 
hour. A maximum fuel supply of 3100 tons could be 
carried. Ten 1lin.50-calibre guns, in twin turrets, form 
the main battery, so disposed that all guns can be 
trained on either beam through a fairly wide arc. On the 
main deck twelve 5.9in. quick-firers are mounted, and the 
same number o* 3.4in. weapons is disposed in the upper 
works and bow sponsons. There are also four sub- 
merged torpedo tubes. In the Moltke and Goeben 





the proportion of armour weight to total displace. 
ment is probably higher than in any other battle- 
cruiser now afloat. Great attention was paid to 
protecting the vital parts from high-explosive attack and 
the water-line from penetration. The main belt, 360ft. 
long and 18ft. wide, is llin: thick at the water-line, and 
no fewer than three steel decks span the ship amidships. 
To save weight the 5.9in. guns are casemated instead of 
being placed in a box battery. No official figures of the 
turret or casemate armour have ever been published, so 
that speculation on this point is profitless. It is known, 
however, that the funnel bases are armoured to a heigiit 
of 10ft. above the upper deck. Taking into considera- 
tion the armament, stout protection, speed, and other 
verified features of this type, it seems probable that the 
displacement given in the German official text-books was 
purposely minimised for political reasons, and that in 
actual fighting trim the Coeben cannot weigh much 
less than 26,000 tons, 


The Breslau. 


Butt as the nameship of a class of four vessels , 
the Breslau was authorised as an ‘* Ausland-Kreuzer,” 
which signifies a ship specially designed for service on 
foreign stations. She and her sisters were really the first 
“light armoured cruisers,’ though the fact that they had 
vertical protection did not transpire until they had been 
for some time in commission. The Breslau was laid dow 
by the Vulkan firm at Stettin in April, 1910, and complete:| 
exactly two years later. The normal displacement was 
4550 tons, at full load 5100 tons, and the length over al! 
455ft. As the greatest breadth was only 43ft. it will be 
seen that these ships resembled overgrown destroyers in 
their lines, and they were, in fact, built almost solely 
with an eye to speed. On the measured mile the 
Breslau made 27.55 knots, but at a later date she did 
considerably better than this, for the official log of her 
pre-war cruise in the Mediterranean—since published in 
Berlin—shows that on one occasion she maintained a@ speed 
of 28 knots for two hours. She had a bad record as a sea- 
boat, having drowned two men during her acceptance 
trials off Neukrug, in half a gale of wind. She was armed 
with twelve 4.lin. guns and two torpedo tubes, and had a 
narrow belt of 3}in. armour, reinforced by a 2in. protective 
deck. Inspite of the high speed they could reach in 
smooth water, the vessels of this class had a very limited 
fighting value, and were among the least successful of 
German light cruisers built before the war. 


New German Torpedo Boats. 


In a characteristic effort to belittle their latest 
naval reverse the German authorities state that the two 
vessels A 77 and A 73, which were sunk by mines in the 
Bight of Heligoland last week, were not ‘‘ destroyers ”’ but 
mine-sweepers. The truth is that the lost boats were 
representatives of a very numerous and nondescript class 
of vessels known as the “‘ A’”’ type, which have been built 
during the war to do duty as torpedo-boats, patrol ships or 
mine sweepers, as the necessity arose. The first of the 
type are understood to have been constructed at the 
Cockerill yard in Antwerp, late in 1914, whence they were 
sent by canal to the NorthSea. They are believed to be of 
about 110 to 130 tons, and to carry a crew of 40 men. The 
armament consists of one 4-pounder quick-firer, a machine 
gun and two torpedo tubes. A derrick is fitted aft for 
mine-sweeping purposes. The special feature of these 
boats is their light draught, probably not more than 5ft., 
which enables them to cruise in mine-infested waters with 
comparative safety. Two early units of this type, the A 2 
and A 6, were sunk by British destroyers off the North 
Hinder lightship on May Ist, 1915. 


A New Mine-laying Class. 


AmonG the new vessels listed in the German 
section of ‘Fighting Ships” are four “cruiser 
minelayers,’ bearing the names Bremse, Brummer, 
Hummel, and Wespe respectively, 4000 tons in displace_ 
ment, with a designed speed of 35 knots. They have a 
mixed armament of 5.9in. and 4.lin. guns, and are in- 
tended to carry 480 mines. It is believed that more 
ships of this class have been launched. The type appa- 
rently is a development of the special mine ships Nautilus 
and Albatross, which were built immediately after the 
Russo-Japanese War, as German opinion was greatly 
impressed by the success which attended the use of mines 
by both parties in that campaign. In 1915 the Albatross 
was severely damaged by a Russian squadron in the Baltic 
and driven ashore on the Swedish coast, since when she has 
been interned. A much older ship, the Pelikan, was 
reported to have been destroyed off Cuxhaven early in 
1916 by the explosion of her own mines, though there was 
some suggestion that she had been torpedoed. 








60-FT. LOCOMOTIVE TURNTABLE AT 
NEWHAVEN. 


In the early part of last year the London, Brighton 
and South Coast Railway installed a new 60ft. engine turn- 
table at its Newhaven depét. As it embodies some novel 
features in design, it will, doubtless, prove interesting to 
railway engineers. 

The new table replaces one 50ft. in length, which was 
of the common type, having a gun-metal centre pivot block 
revolving on a steel pin, the race wheel journals being 
carried in plummer blocks fitted with gun-metal bushes. 
It is common knowledge that tables of this type are a 
source of much trouble, as, unless the engine be accurately 
balanced over the centre pivot, great difficulty is often 
experienced in getting the table on the move, and in keep- 
ing it going, especially so when the engine being turned 
is one of a heavy type. Much time is often wasted in the 
process of “jockeying” the engine backwards and for- 
wards to obtain the correct balance, with consequent 
delay to other engines waiting to turn. 

The adoption of ball bearings on the journals of the race 
wheels, as well as on the centre pivot in the new table 
referred to, reduces the friction to such an extent that it 
isfound unnecessary to obtain the same accuracy of balance 
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before the table will turn, the force necessary to revolve 
it being so small that a boy can, without much exertion, 
push it round even when carrying the heaviest engines. 
In very heavy turntables mechanical means have some- 
times been provided for the purpose of imparting the 
necessary motion to them, but if fitted with ball bearings, 
such aids are quite unnecessary. 

The table, which was designed and built by the company 
in its workshops at Brighton, is illustrated in our Sup- 
plement, and in the above engraving, the latter of which 
shows one of the new ‘‘ Mogul” type goods engines, which 
are employed on the heavy traffic between London and 
Newhaven, standing on the table. The ball 


them are cushioned by spring buffers in order to absorb 


the shock when they are thrown over. 
Hinged turning levers of the usual type have been dis- 


| pensed with and a sliding extension bar provided instead, 


bearings 


which, it will be observed, is carried in the hand-rail pillars. 








NEW INDUSTRIES FOR ENGINEERS. 


THE Minister of Reconstruction has appointed the follow- 
ing committee of manufacturers and business men to con- 
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CENTRE PIVOT OF TURNTABLE 


were supplied by the Skefko Company, and their arrange- 
ment is shown separately in detail. It will be observed 


| sider the provision of new industries for the engineering 


that the centre pivot is arranged to accommodate the | 
tilting of the table, which takes place when an engine | 


goes on and off without interfering with the equal distri- 
bution of weight on all the balls of the race. The race 
itself is contained in a dust-proof chamber, which is filled 
with a high-grade lubricant. This condition applies also 
to the bearings of the race wheels. In this manner all 
the ball bearings are protected from corrosion that might 
be caused by the salt waiter which, at certain seasons, 
floods the turntable pit to a depth of 12in. to 15in., the 
water rising and falling with the tide. The locking bolts 
of the table are so arranged as to be easily removed for 
repairs and adjustment, and the hand levers for operating 


a 


trades :— 

The Hon. H. D. McLaren, M.P., C.B.E. (chairman). 

Mr. Charles Bennion (The British United Shoe Machinery 
Company). 

Sir George Bullough, Bt. (Messrs. Howard and Bul- 
lough). 

Mr. F. H. Crittall (The Crittall Manufacturing Company). 

Mr. R. Dumas (The British Thomson-Houston Com- 


any). 

Mr. W. B. Lang (Messrs. John Lang and Sons). 

Mr. C, A. Lister (Messrs. R. A. Lister and Co.). 

Mr. P. J. Pybus (The, Phenix Dynamo Manufacturing 
Company). 


Mr. G. H. Sankey (Messrs. Joseph Sankey and Sons, 
Limited). 

Sir Percy Stothert, K.B.E. (Messrs. Stothert and Pitt). 

Mr. J. Taylor (Messrs. Mather and Platt). 

Mr. W. Taylor (Messrs. Taylor, Taylor and Hobson). 

Mr. W. Thom (Messrs. Yates and Thom). 

Sir W. Rowan Thomson, K.B.E. (Messrs. 

Rowan and Co.). 

The duties of the new committee will be to compile a 
list of the articles suitable for manufacture by British 
Engineers, which were either not made in the United King- 
dom or were made in insufficient quantities, and for which 
there is likely to be a demand after the war. 

The list is to be classified in three groups :—Articles that 
can be made— 

(1) By women ; 

(2) By men and women ; and 

(3) By skilled men ; 
and is to show the industries to which such new manufac- 
tures could most suitably be attached. 

The committee is also to make recommendations as to 
the establishment and development of these new indus- 
tries by the transfer of labour or machines or by other 
measures ; also as to how such transfer could best be made 
and what organisation would be needed for the purpose, 
with due regard to securing the co-operation of Labour. 

To give help on this side of the work, a Labour Advisory 
Panel is being formed, consisting of representatives of 
skilled, semi-skilled, and unskilled workers, and of women. 
With this panel the committee will work in co-operation 
on questions concerning Labour. 

The committee has already covered some of the pre- 
liminary ground of its inquiry, and lists of imported 
engineering articles have been compiled from information 
supplied by merchants, trade associations, and others. 
The lists embrace hundreds of articles, ranging from the 
biggest engineering tools down to the smallest accessories. 


David 








BOOKS OF REFERENCE. 





Wir# this year’s issue that invaluable book of reference, 
‘“* Whitaker’s Almanack,” appears for the fiftieth time and 
celebrates its jubilee. Under happier conditions some 
notice would, doubtless, have been taken of this event, 
but as far as we have been able to discover, no allusion 
whatever is made to the interesting event; certainly, 
there is no mention of it in the preface. Saving for the 
fact that the 1918 issue contains some 70 odd pages less 
than did that of 1917, the volume appears in its well-known 
useful guise. As to its contents in general, there is no 
need for any word from us ; but mention may, perhaps, be 
made of subjects which have this year received special 
notice. Among them are “Housing of the Warking 


| Classes ;”’ ‘‘ The Redistribution Proposals ;’’ ‘* Propor- 


tional Representaticn ;”’ ‘‘ The Naval Operations of the 
last twelve months ;”’ ‘*‘ The Inland Canals of the United 


| Kingdom ;”’ ‘“‘ The Cost of the War ;’’ ‘“‘ The New Empire 
| Honours ;’ 


> 


** Aeronautics ;”’ ‘‘Co-partnership and 
Labour ;”’ ‘ Finance and the War,” &c. The “ Diary of 
of the War” records the principal events in each field of 
hostilities to the end of October, 1917. Then, too, the 
section devoted to the British Empire Industries has been 
continued and extended. The Almanack is published by 
Joseph Whitaker, at 12, Warwick-lane, Paternoster-row, 
London, E.C. 4. Price 3s. 6d. net. 








Tse InstiruTe or Metaus.—The annual general meeting of 
the Institute of Metals will be held in the Rooms of the Chemical 
Society, Burlington House, W. 1, on Wednesday, March 13th, 
and Thursday, March 14th, 1918. The presidential address 
will be delivered and several paper: read and discussed on 
March 13th, whilst further papers, including the Fourth 
Corrosion Report, will be read on March 14th. A detailed 
programme of the meeting will be issuéd in a few days. 


~ 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Advance in Staffordshire Marked Burs. 


THE advance in Staffordshire marked bars an- 
nounced last week in my later message has taken no one 
by surprise, and has, indeed, met with a good reception 
from the market. It was high time that an advance took 
place ; indeed, it would be saying nothing out of the way 
if I wrote that an official alteration of the maximum had 
been long over-due. That it should have occurred at this 
moment is, of course, the corollary of the granting of the 
£1 per ton “ subsidy,” or bounty, whichever one may call 
it, by the Ministry of Munitions to the Midland and 
Staffordshire pig iron trade. The most peculiar feature of 
the rise is the abandonment of cash discounts by the 
marked bar makers, and their adoption of net prices, like 
the rest of the Staffordshire manufactured iron trade. 
By taking this step, the best iron people have put them- 
selves exactly into line. Henceforth the time-honoured 
24 per cent. discount ceases, and it is hardly probable that 
it will ever be restored, though in some quarters its removal 
is distinctly unweleome. The new price for marked bars 
becomes £16 per ton net (basis) f.0.t. at makers’ works, the 
Earl of Dudley’s Round Oak Brand, £16 12s. 6d., and the 
bars of Messrs. John Bradley and Co., £17 per ton net. 
As the old quotation of £15 10s. (basis) was less discount, 
the present increase, as I explained in my late news last 
week, though nominally only 10s. per ton, is really equal 
to about 18s. per ton aggregate rise. Five firms have 
taken part in the present advance—all that are left out of 
the original, nearly double that number, best bar iron 
firms that were prosperous in Staffordshire forty-five years 
ago. The standard which has just been changed had 
existed since the price of marked bars was fixed by the 
Government at £15 10s. in August, 1916. It is the 
eleventh advance in marked bars since the war began, 
and the third since the Ministry of Munitions took control. 
At the outset of the war, best finished iron in Staffordshire 
was selling at £8 10s., but almost immediately afterwards 
the basis was raised to £9. 


Will Unmarked Iron be Advanced ? 


The fact that no intimation has yet been made 
by the Ministry of Munitions of any increase in unmarked— 
or merchant—bar iron prices, to compensate for the large 
advance in pig iron and fuel gives rise to a good deal of 
comment on Birmingham iron market. It is taken for 
granted, however, that a rise in this very important and 
wide department of trade will be deferred for only a little 
while. The present authorised price of such iron is 
£13 15s. for ordinary sizes net at makers’ works. This 
quotation was fixed when ‘“‘ marked” bars were 27s. 6d. 
per ton below the figure (£15 10s.) from which they have 
just been advanced. But with the present addition of 
17s. 9d. or 18s. per ton to the price of best iron, the existing 
margin is widened to 45s. per ton. This great difference 
cannot, of course, be allowed to continue, and some 
decision by the Controller may be confidently anticipated 
shortly. It was usually the policy of the marked bar 
houses, before the Government tovk control, to keep their 
standard within about 30s. per ton of unmarked iron, and, 
of course, the arguments in support of an increased price 
for best bars apply equally to merchant iron. Nut and 
bolt iron is offered at £14 10s. net delivered into the 
district. Lancashire “‘Crown” bars are not obtainable 
on the Birmingham market just now, owing to the require- 
ments of the export trade. For this latter business, 
however, the quotation is understood to stand at £15 10s. 
f.o.b. Liverpool. 


Steel Trade Advances. 


The Staffordshire Tinned Sheet Association has 
advanced charcoal sheet prices £3 per ton, owing to the 
extraordinary price of tin, and lead-coated sheets have 
been advanced £1 per ton. There is a great demand for 
tinned sheets for Government requirements. Steel nail 
sheets and cut nails have also advanced £1 per ton. 


Pig Iron Trade. 


The Staffordshire smelters are booking orders 
very carefully, in no case undertaking the supply of more 
than small parcels. Fairly large sales of Northamptonshire 
pigs continue to be made at maximum rates. There is 
practically no export trade, and sellers are, therefore, more 
free to offer on home account, the output being taken up 
mainly in the district. Derbyshire iron is also in persistent 
demand, but is sold in restricted quantities, and practically 
nothing outside class ““A’’ work is possible. Official 
prices, whether of Staffordshire or Midland pigs, are 
unaltered, but selling rates may be described as fully 
firm at the new subsidy of 18s. to 20s. per ton for Govern- 
ment contract material. The Government control of 
ironstone produced in the Midland district, which has just 
been announced, is a belated measure, and would more 
properly have preceded the control of pig iron. The price 
fixed is 3s. 9d. per ton at mine or quarry, with an extra 
halfpenny per ton for every ls. 3d. per week by which 
ironstone workers’ wages, to-day, exceed the rate current 
in the various producing areas in November last. The 
control system in the Midland iron trade may, by this last 
Order of the Ministry of Munitions, be fairly said to have 
become all-embracing. 


Machine Tool Trade. 


All the engineering trades in the Birmingham 
district are kept going at full pressure. The machine tool 
shops are working overtime, but new business is not being 
pressed with quite as great urgency as formerly, though 
the principal departments have work in hand which will 
earry them well into this year, and inquiries indicate 
a strong impetus of demand. Productive capacity is still 
being extended in branches upon which the development 
of new war requirements has a direct bearing. Some 
further important installations of plant are foreshadowed 
in the immediate Birmingham area and at Coventry. 





Local machinists are also engaged on considerable Govern- 
ment contracts:in connection with production schemes in 
more distant places. Since the turn of the year there has 
been no great rush of business, but the demand for the 
heavier class of machinery is not as it was. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tuer Manchester iron and steel market is still in 
the dark so far as regards prices for finished iron, steel 
and pig iron. There are, of course, the nominal prices, 
but the surcharges are unknown, and, indeed, one is not 
sure that there will be any. The advance in marked bars 
in Birmingham last week was taken to mean that all 
finished iron would be dealt with by way of advance and 
not by way of subsidies; and, of course, if so, then 
makers would put in 9 claim for the advance to be dated 
from September 17th, 1917. This would certainly be 
& very nice prospect ; but I am by no means sure that the 
method of dealing with the matter by subsidy has been 
abandoned. Whether the difficulty is settled one way or 
the other, however, the point of complaint in the market 
is that we are all kept in the dark and fed upon windy 
rumour instead of solid fact. 


Pig Iron. 


As regards the position in the pig iron trade, it is 
becoming perfectly clear that the supplies for Lancashire 
foundries must be supplemented from one source or 
another. For some time it has been pointed out.that the 
sources of supply for Lancashire have been seriously 
trenched upon, and now it is obvious that if the county 
is to do its proper share of work for the nation, more iron 
must be found for it. It is possible that more might be 
spared from the Cleveland district, and ironfounders here 
who cannot obtain either Derbyshire or Staffordshire iron 
might, perhaps, do well to make application for allocations 
of Cleveland iron. The cost would be greater than the 
nominal price of Derbyshire, but no more than that of 
Staffordshire ; and, besides, it is not a matter of cost at 
all, for the urgency of the case excludes all such con- 
siderations. It may yet be necessary to pool all the pig 
iron production and distribute it in some systematic 
manner. The nominal prices for Derbyshire and Stafford- 
shire iron delivered here remain at 98s. 8d. and 102s. 6d. 
respectively for No. 3, and 4s. to 5s. more for No. 1. 
There is still some Scotch iron being offered, but not very 
much. The demand for it is rather more than can be 
satisfied, but scarcity in Scotch iron is not so prominent 
a matter here as scarcity in common iron. 


Steel and Finished Iron. 


There are no offers of outside lots in steel or 
bar iron, and apparently the whole make is now required 
by the Government. 


Serap. 

The importance of foundry scrap is now being 
realised as never before in the interests of the trade. 
The supply of cast scrap has been partially affected by the 
difficulty of getting workmen in the breaking-up yards ; 
for invalids and old men won't do for this class of work. 
There has been a very strong demand for foundry scrap 
all through the week, but dealers are reluctant to take 
orders, and have probably sold as much as they dare by 
this time. The price for good ordinary quality is £6 per 
ton net delivered at a station in Lancashire, and it is high 
enough to bring out all the available metal. It is not, 
therefore, the price which stands in the way, but the 
delays in getting the necessary werk done, and the fact 
that much machinery which would in the ordinary course 
come into the breaker’s yard is still working, because it 
cannot be replaced. A famine in cast scrap is, of course, 
bound to follow a famine in pig iron, if the latter lasts 
long enough. The supply of heavy wrought scrap for 
iron manufacture is also much less than is desirable, 
especially at a time when forge pig iron threatens to be 
scarce. In the present state of demand for foundry iron 
it is clear that the furnaces will not make forge quality 
if they can help it. There is a very strong demand for 
scrap here now, and the maximum price is paid without 
any hesitation. Probably, also, inferior quality is passed 
without complaint, as there is nothing in the regulations 
to prevent that being done. In steel scrap there is not 
much being done here, and the price is steady at 105s. on 
trucks. Heavy steel turnings are quoted at 65s, on trucks. 


Metals. 

Copper prices are unchanged, and there is no 
business outside that of supplying the Government 
requirements. Brass founders and engineers can still buy 
old gun-metal at about £128, and yellow brass at £90 or 
thereabouts. English ingot tin was quoted on the Man- 
chester Exchange at £305 per ton; lead was not quoted. 


The Aeroplane Industry in Lancashire. 


I understand that preliminary steps have been 
taken to establish this new industry in Lancashire. The 
Cotton Control Board is lending its assistance as regards 
the selection of mills suitable for conversion into aeroplane 
factories with as little interference as possible to the 
cotton trade generally. With this object, it is desirable 
as far as possible to select mills which are not in use for 
their legitimate objects, and -especially those that are 
adjacent to railways. It is said that the mills will be 
utilised for the assembling of aeroplanes from parts 
manufactured in the United States. The establishment 
of this new industry will tend very materially to solve 
the labour problem in districts where the mill operatives 
are suffering from the curtailment of production due to 
the difficulty of obtaining sufficient raw material. 


Electrically-driven Rolling Mills. 


Electricity has made much progress during the 
last ten years or 80, as the motive power for rolling mills. 





When it is considered that the first application of the 
electric motor to this class of work was made as recently 
as 1890, and that 1904 saw the first rail mill so operated, 
it says a great deal for the electrical engineers that they 
have been able to’ overcome the predilections of rolling 
mill engineers for the steam drive. The greatest progress 
has been made in connection with continuous mills, to 
which class of work even steam engine builders are willing 
to admit that the electric motor lends itself admirably. 
The chief claims made for the electric drive by Mr. L. 
Rothera, Assoc. M. Inst. C.E., in the paper which he read 
before the Manchester Association of Engineers, on 
Saturday last, were :—Economy of working ; small space 
occupied ; ease of control ; check on the power consumed ; 
increased output due to the large overload capacity ; 
more uniform drive; and smaller initial cost, especially 
where electric power is available from a neighbouring 
source. There is a diversity of opinion on the subject of 
driving reversing mills, however, and for this work the 
electric drive has been more widely adopted in Germany 
than elsewhere ; although the first mill of this kind to be 
driven electrically was in America, as recently as 1907. 
Some figures given in the discussion on Mr. Rothera’s 
paper, with regard to American mills, howover, showed 
that immense strides are now baing made in the electrical 
driving of reversing mills in the United States, individual 
equipments of ovar 18,000 horse-power being in course of 
erection. The author showed illustrations of a mill in 
this country for rolling out tin bars driven by a revers- 
ing motor, and designed to give a maximum peak 
horse-power of 5300. The difficulties of reversal and 
maintaining a steady demand from th> supply instead of 
the rapidly recurring peaks called for by the mill are met 
by the introduction of a motor generator fly-wheel set in 
which the fly-wheel acts as a reservoir of energy. Thu 
reversing of the motor is effected by altering the direction 
of the current supplied to the motor armature by the 
generator of the fly-wheel set, the control of the latter 
being brought about by varying its field current in strength 
and direction. It may be interesting to mention that 
Mr. J. Phillips Bedson, the president of the Manchester 
Association of Engineers, was a pioneer in the adoption 
of the motor drive for rolling mills, and that he is now 
engaged on the erection of a new plant to be driven by a 
high powered electric motor taking current direct from the 
Corporation mains. 


Barrow-tn-Furness, Thursday. 
Hematites, 


The general condition of the hematite pig iron 
trade of this district has undergone no change during the 
past week. The demand for pig iron continues to be on 
a very extensive scale, and from present appearances 
this condition of affairs is likely to continue for a long 
time to come. The wants of users are very considerable. 
On local account the demand is sufficient to eat up prac- 
tically the whole of the output of the Barrow works, and 
a big proportion of the iron smelted at Workington is 
used up right away in the steel converters. Moreever, 
outside requirements are still heavy. In Cumberland, it 
has been necessary to damp down two furnaces for the 
time being, but the output in North Lancashire is well 
maintained. Prices are at the full maximum rates, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton f.o.t., and special brands are at 140s. per ton. 
Warrant stores only represent in the aggregate 430 tons. 


Iron Ore. 


There is a very strong demand for iron ore. 
Local smelters’ requirements are such that the most of 
the output of ore is used up in the immediate district, 
and little goes outside, although there is a strong demand 
all round. Throughout the district there is marked 
activity at the mines. 


Steel. 

There are no new features to record in the steel 
trade. At both Barrow and Workington there is a very 
busy state of affairs and every available mill is well 
employed. The demand for semi-products continues to 
be heavy, both on local and general home account. 
Finished steel is in good demand so far as shipbuilding 
material is concerned, but rails and other commercial 
sorts are quiet. Prices are steady, with heavy rails at 
£10 17s. 6d. to £11 per ton; light rails, £14 to £14 10s.; 
heavy tram sections, £14; billets, £10 7s. 6d.; ship plates, 
£11 10s.: and boiler plates, £12 10s. perton. Shipbuilders 
and engineers are very busily employed on a variety of 
interesting work. 


Fuel. 

For coal there is a brisk demand at 27s. 6d. to 
30s. per ton, and house coal is in strong request at 30s. to 
40s. per ton delivered. East Coast coke is quoted at 
38s. 6d. to 42s, per ton, and Lancashire qualities at 37s. 6d. 
per ton, delivered. The demand for coke is active. 








SHEFFIELD. 
(F7om our own Correspondent.) 


The Man Power Question. 


WHETHER or not the authorities are wise in pre- 
venting the fullest publicity regarding the difference with 
the A.S8.E. is not a matter to discuss here, though on the 
occasion of a previous trouble with the engineers it was 
pretty generally admitted that the Government’s cause 
had nothing to lose, but everything to gain, by allowing 
the men liberty to air their grievances in the Press. Any 
degree of secrecy permitted at such times seems to lend 
to the matter a significance to which it is seldom entitled 
antl quite outweighs any advantage. On Sunday, and 
since, there have been largely-attended meetings of the 
engineers here, at which more or less violent speeches have 
been delivered, and the counsels of moderation brushed 
aside. Does anyone imagine for a moment that these 
things meet with the approval of the populace ?. If there 
is a policy Sheffield people hate, it is that of making “‘ fish 
of one and flesh of another,” and when that policy is applied 
to present conditions, it is even less favourably regarded: 
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But, really, apart altogether from the man-power dead- 
lock, the engincers are as decent a lot of men as you could 
meet. Spoilt they may be as trade unionists, and over- 
bearing at times, perhaps, in their determination to be 
always the voice that must be heard in labour circles; but 
at heart they are as loyal to the best interests of the nation 
as any other body of workers. The charitable view of 
the trouble, therefore, is that they allowed themselves 
temporarily to be overborne by extremists in their midst— 
men who are in the unfortunate habit of shouting rather 
than thinking. Inquiries this week lead me to believe 
that many of the men have, by lip, gone much further 
than they had intended to do, and were quite early in the 
week looking out for some means of * climbing down.” 
If the truth is to be told, Sir Auckland Geddes took up 
an attitude very much firmer than has been the practice 
of Ministers, with the result that the engineers made a 
miscalculation. They thought they only had to main- 
tain their ground, and, perhaps, use a threat or so, and 
their case would be won. If in the past the Government 
had given decisions based upon the fullest consideration, 
and had invariably stood firmly by its judgment, many 
labour difficulties might have been obviated, and this latest 
one amongst them. 


The Loss of Output. 


But these differences will be composed very soon, 
let us hope ; for the effect of them upon the output is ex- 
tremely disturbing. Only the other day I was speaking 
with an official of a large works about the labour disloca- 
tion at the end of last year, and he expressed the opinion 
that, in view of an ever-increasing demand for war mate- 
rial, the loss in output then caused never will be actually 
made up. In some cases it must be with extreme difficulty 
that contracts are kept up to date, whilst there are not 
wanting instances in which they cannot be. One’s sym- 
pathies go out to the managements of steel works, who 
are sufficiently beset with Government advisory memo- 
randums, financial adjustments, new material orders, 
shipping restrictions and export prohibitions, without the 
burden of this new trouble, and who, in conversation, 
openly express the wish that heads of ministries would 
use a little more diplomacy when dealing with labour, or 
else leave labour questions to be settled between employers 
and the men. The men complain that they never know 
where they are ; that no sooner is onearrangement come 
to than it is upset by another. But everyone has to bear 
in mind that we, as a nation, are treading an entirely new 
path, full of strange twists and turns, and circumstances 
have to be met as they come. 


Miners’ Attitude. 


The Yorkshire miners appear to be realising 
that thought. They, too, were discussing the man-power 
question at their meeting at Barnsley on Monday, but 
they approached it from a different direction. The 
Yorkshire Miners’ Association has sent very many 
thousands of its members to the colours, and nearly 3500 
of them can never return. It is prepared to send more, 
but what troubles the men is the question of the more 
generous treatment of the permanently wounded through 
the war, and that of the better distribution of foodstuffs. 
Both these questions are being seriously tackled by the 
Government, so that results may be awaited with 
confidence, and in the meantime the Yorkshire miners 
express themselves as being anxious to do all they can to 
procure a lasting peace. !t was arranged that delegates 
should be sent up to the conference in London, yesterday 
(Thursday), with instructions to ask the Federation to 
agree to a ballot being taken of the whole of the members 
as to whether they are in favour of the Government's Bill. 
In a statement after the meeting, the president—Mr. H. 
Smith—said they were appealing to the men not to take 
any rash action. They were anxious that peace should be 
maintained in this country, and that all assistance should 
be given to help to get over the serious crisis in an 
honourable way. If the miners carry out that principle, 
and if the engineers adopt it also, the present cloud will 
pss without breaking. 





Electricity in Mines. 


Tke application of electricity to mining work was 
the subject of an interesting discussion at a meeting of the 
Yorkshire branch of the Association of Mining Electrical 
Engineers on Saturday, with Mr. J. W. Mitchell, of 
Barnsley, in the chair. The debate was based upon a 
paper read recently at the North of England branch, by 
Mr. C. A. Nelson, who had urged that the high efficiency 
of electric power and its elasticity of application would 
lead to its replacing all other forms of power. The sooner 
that was realised, he added, the sooner we should be able 
to meet successfully international competition, for the 
industrial development of the country was intimately 
connected with the development and use of electric power. 
Mr. Nelson described a complete change over from steam 
to electricity which had been carried out at the Wallsend 
and Hebburn collieries, Northumberland, and showed the 
advantages of electricity for winding, underground 
haulage, ventilation, pumping, signalling, and other 
purposes. This is a subject of particular interest to the 
West Riding and Derbyshire districts, because of the 


schemes in contemplation for the generation of a cheap |- 


and plentiful current. In the course of the discussion. an 
instance was given in which, at acolliery in South Wales, 
where an electric winder had been installed, there was a 
saving in coal for power generation, as compared with 
a steam winder, of 80 tons a month. In another case— 
at Castleford—an electric winder in a staple pit, from the 
Beeston to the Flockton scem, was very heavily worked, 
drawing four tubs at a time in a very satisfactory manner. 
One speaker—Mr. J. W. Harbottle, of Fryston—expressed 
the view that collieries should be grouped together in 
large concerns and connected up to outside users of 
electricity. Under such a system, each colliery with 
waste heat would generate electricity and be so credited, 
whilst those who used it would be debited. This speaker 
supported the idea of the fly-wheel converter set, and also 
electricity for fan-driving and other colliery purposes. 
Altogether a very useful evening was spent. 


Science and the Rule of Thumb. 
Dr. Arnold, Dean of the Faculty of Metallurgy 





at the Sheffield University, paid a very nice little tribute 
to the work of the old “ rule-of-thumb” men. He was 
delivering his presidential address before the members of 
the Sheffield Society of Engineers and Metallurgists, at 
their meeting on Monday, and taking as his theme the 
** Present Position of Scientific Steel Metallurgy,” confessed 
his admiration for the achievements of the “ rule-of- 
thumb ”’ men, who had rendered invaluable help to the 
scientist. Regarding permanent methods of steel investi- 
gation, Dr. Arnold commended the labours of Sorby, in 
the two years ended 1865, and added that the scientific 
development of steel metallurgy was marred by the bad, 
if sub-conscious, practice of researchers in failing to 
consider the results obtained by each other. The Professor 
had something interesting to say regarding tungsten steel. 
When in the ’sixties high-speed steel was introduced, it 
was received with scepticism. Dr. Percy sent specimens 
of it to Mr. E. F. Sanderson, one of the best known Sheffield 
steel makers, whose opinion of its working qualities was 
not at all favourable, and Professor Tunner, of Loeben, 
when asked his view of the new steel, condemned it by 
a shake of the head. Dr. Arnold, who has a very useful 
electric furnace in operation in his department of the 
University, touched upon the: value of this process of 
steel melting, and expressed the very generally endorsed 
opinion that the electric furnace hes a great future in 
front of it. What is needed, however, he urged, is cheap 
current both for melting and power purposes—thus 
expressing the view put forward at the meeting of engineers 
referred to in the paragraph above. That requirement 
must be secured, Dr. Arnold contended, if we are to com- 
pete successfully with some of our oversea rivals. 
s 


Round the Works. 


In spite of the difficulty in carrying out building 
operations, 1 notice new extension works are being com- 
menced here, in some instances upon an important scale, 
and the new shops for Vickers in the Tinsley district are 
being rapidly pushed on with. That undertaking is on an 
immense site, and by the time this, and projects in the 
Rotherham direction, are completed, the entire appearance 
of the place will have been changed from what it was in 
pre-war times. There is now very little spare land to be 
seen, and even what remains is already earmarked for 
works sites or extensions. There are further rumours of 
the probable amalgamation of more of the steel firms, and 
it would not be at all surprising if some of these reports 
proved to be correct, for there is already a great deal of 
inter-working being done, and in a few instances firms 
conducted in their old names have actually been acquired 
by larger firms as auxiliary works. This is the case with 
one or two of the rolling mills. Speaking of the latter 
branch of the steel trade, there is the fullest activity all 
round, and the same remark applies to the forges. High- 
speed steel] makers are running at the greatest capacity 
supplies of labour and material will permit, but there are 
still furnaces standing for want of skilled labour, such as 
pullers-out and teemers. Great pressure prevails for 
twist drills and various small tools, and magnet steel is 
much in demand. War requirements are really heavier 
than ever, though occasionally one hears of a little easier 
position. This applies more particularly to the Govern- 
ment’s call for all kinds of cutlery, and will probably prove 
but a passing phase. Makers of hack-saws, shear blades, 
guillotine blades and machine knives are extremely busy ; 
the shear blades, some of which weigh more than half a ton, 
are used in the cutting up of steel and iron plates and billets, 
the former being sometimes as much as an inch thick. 
New overseas business includes files for Calcutta, Buenos 
Aires, and Pernambuco; saws for Madrid; sickles for 
Valparaiso and Guatemala ; tools for Calcutta ; machetes 
for West Africa; ‘cutlery for Calcutta, Quebec, and 
Pernambuco ; and steel for Yokohama, Kobe, Shanghai, 
Osaka, Italy, and Natal. Tenders are out for 20,000 
pruning knives for the Government. Penknives, razors 
and scissors are difficult to buy here. It is, perhaps, 
legitimate to mention in this paragraph the steps that 
are being taken to permit troops quartered in Sheffield to 
improve themselves in the occupations in which they 
were wage-earners before “joining up.” This work is 
being organised by the local Education Committee, with 
the result that at seven centres, 550 young soldiers take 
advantage of their opportunity. They engage in experi- 
ments in applied mechanics, in practical mathematics— 
each man doing his own drawings and caleulations—metal 
working, engineering, and so on. The shop stewards in 
this district, I notice, have refused to be drawn into the 
man-power controversy—and thus show great wisdom. 


Iron, Steel, and Coal. 


The shortage in forge and foundry irons continues‘ 
with an inevitable lack of sufficient bar and hoop iron, the 
effect being also felt in certain makes of steel. Hematite 
supplies only just manage to keep abreast of demand, 
though deliveries are very fair. The local output of steel 
shows a steady advance, but it can scarcely be said 
really to saiisfy consumers. It is nearly all of the acid 
description, basic supplies chiefly coming from outside, 
principally, porhaps, from South Wales. For Swedish 
iron and steel the market is of the hand-to-mouth kind, 
very little forward business taking place at present price 
levels. There is a heavy demand for crucible steel and 
all kinds of steel and iron scrap are bought at sight. The 
steam coal market is strong, with exports showing little 
change, but for house fuels the position is a trifle easier, 
though not much. Best South Yorkshire steam hards 
quote 19s. to 19s. 6d.; best Derbyshire hards, 18s. 6d. to 
19s.; seconds, 18s. to 18s. 6d.; cobbles 17s. 6d. to 18s. 6d.; 
nuts, 17s. 6d. to 18s.; best hard slacks, 14s. 3d. to 14s. 9d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. For 
house sorts, branch quotes 23s. to 23s. 6d., and best 
Silkstone 20s. to 21s., all per ton at pit. Coke is very 
firm. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Wits the issue of the February allocations the 
Cleveland pig iron trade has displayed greater activity 








‘ this week, and a considerable volume of business has been 


put through. Unfortunately, as the foundry owners have 
good reason to know, the allocations do not constitute a 
guarantee of delivery, but it is to be hoped that some 
improvement in transport facilities will be effected, and a 
repetition of the heavy cancellations which occurred in the 
closing days of January be avoided. There is no change 
in prices, No. 3 Cleveland pig, No. 4 foundry, and No. 4 
forge being quoted at 95s., and No. | at 99s. for the home 
trade, whilst for export the quotations are 114s. and 119s. 
por ton respectively, although these latter figures are 
variable according to individual circumstances. 


Hematite Pig Iron. 


The hematite position is becoming increasingly 
stringent. The home allocations are strictly controlled. 
The. make is limited so as to leave practically no surplus 
for shipment after the essential needs of the home trade 
have been met. The home price of mixed numbers of 
East Coast hematite is 122s. 6d. per ton, whilst for export 
the price is nominal at 147s. 6d. per ton. 


Foreign Ore. 


It was officially announced this week that the 
Ore Control Committee had authorised an advance of 
2s. 6d. per ton in the base rates for all classes of foreign ore. 


Manufactured Iron and Steel. 


Intense activity still prevails in all branches of the 
finished iron and steel trades. Mills are running to their 
full capacity. The demand seems to be greater than ever, 
and manufacturers are finding difficulty in accepting 
fresh orders with any reasonable promise of delivery. 
The negotiations on the questio1 of maximum prices are 
still proceeding. The Ministry of Munitions has asked for 
certified information as to costs of production. Particulars 
are stated to show justification for a considerable advance 
on present prices. The principal quotations for the home 
trade are as follows :—Steel ship plates, Zin. and upwards, 
£1110; #in., £11 15s.; Jin., £12; under jin. down to sin., 
£14 10s.; under *in. down to }in., £16 ; under }in. down to 
#in., £17; under sin. down to rein., £17 10s.; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£19 10s.; common iron bars, £13 15s.; best bars, £14 5s.; 
double best bars, £14 12s. 6d.; iron ship angles, £13 15s.; 
steel hoops, £17 10s. to £18 10s.; sheets produced by steel 
re-rollers, above yin. thick, £16; yin. and under to 16 
gauge, inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£16 15s.; under 20 gauge to 24 gauge, £17 ; under 24 gauge 
to 26 gauge, £18 ; steel rounds, squeres, &c., £12 103. The 
following are nominal quotations for export :—Common 
iron bars, £15 5s.; best bars, £15 10s.; double best bars, 
£15 17s. 6d.; treble best bars, £16 5s.; packing iron, tapered, 
£15 15s. to £16 10s.; iron ship angles, £15 to £15 10s.; iron 
ship rivets, £21; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
£13 10s. to £15; steel joists, £13; steel hoops, £19 to 
£19 10s.; steel sheets, singles, £20; steel sheets, d>tbles, 
£22; steel strip, £17 10s. to £18 10s.; heavy steel ails, 
£12 5s. to £13 5s. 


Scrap. 

There has been a little more activity this week 
in one or two sections of the scrap trade, owing to better 
supplies coming forward. The demand, however, is still 
considerably in excess of the scrap available, especially in 
the case of heavy steel melting scrap. This material is 
snapped up eagerly. It is much the same, too, as regards 
cast iron scrap. No doubt the probable shortage of 
foundry iron is having something to do with the greatly 
increased demand for cast iron scrap. Consumers appear 
to be getting as much as possible in hand to guard them- 
selves in case of eventualities. Some substantial trans- 
actions in steel turnings and borings at the new official 
rate have been put through. The demand for heavy 
wrought iron scrap continues very strong, and the full 
maximum is readily paid. 


The Coal Trade. 


There is said to be a little improvement this week 
in the position of the Northern coal trade. Notwithstand 
ing this improvement, however, the collieries could under- 
take a considerably larger volume of export business. A 
good deal of tims is being lost at the pits in both counties. 
The Durham miners are pressing the Coal Controller for a 
better distribution of trade, but the difficulty is to get the 
tonnag>, not the orders, which are plentiful, but cannot be 
filled. The Norwegian State Railways contract for 18,500 
tons of best Northumberland or Durham steams at buyers’ 
option has been placed with two Newcastl> firms at official 
schedule prices, plus 5 per cent., shipment to named ports 
during March and April. There is no variation of a con- 
spicuous character so far as the different classes of coal are 
concerned. Best steams are readily obtainable for 
prompt delivery at nominal prices. Tyne prime steams 
are irregular, and second steams are in abundant supply 
and freely offered. North Northumberland are in a 
similar position. Blyth and Tyne smalls meet no inquiry, 
and stocks continue to increase. Peas and nuts are 
searce and practically unobtainable for export, and are 
firmly quoted at 33s. 6d. Smithy and coking coals are in 
heavy demand. Durham gas coals are still irregular, and 
sellers are numerous and pressing at minimum prices. 
For households the export demand is quiet, but the home 
trade continues fairly active, and prices are fully main- 
tained. Bunker coals are slow, except special qualities, 
which are none too plentiful. Coke of all descriptions is 
fully taken up for the home market at official prices, 
export inquiries being numerous. The principal quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. 
to 28s 6d.; Tyne primes, 29s. 6d. to 30s. 6d.; unscreened 
for bunkers, 23s. 6d. to 25s.; household coal, 22s. 6d. to 
23s. 6d. for the home trade ; 28s. 6d. to 32s. 6d. for export ; 
best Blyth smalls, 2!s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and 
nuts, 3ls. to 33s. 6d. Durhams: Steam (locomotive), 
31s. to 32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 
25s. to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s. 6d.; best bunkers, 27s. 6d.; superior qualities 
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30s.; smithies, 29s. to 33s. 6d.; peas and nuts, 3ls. to 
33s. 6d.;_ coking coals, 26s. 6d. to 27s.; coking smalls, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s.; 
blast-furnace coke, 33s. for home use, 42s. 6d. for export ; 
gas coke, 32s. 6d. to 35s. 








SCOTLAND. 
(From our own Correspondent.) 


Delivery Difficulties. 


THE difficulties of delivery are not confined tc 
railway transit, and the difficulties with regard to road 
haulage are becoming acute. Many of the big contractors 
who had gone in for power wagons on a wholesale scale 
have had to revert to use of horses. In many instances 
a sufficient number of animals to replace the power machine 
has not been procurable, and even when that has been 
overcome, the difficulty of feeding stuffs has arisen. 
Further, the quality of the animal procurable is often 
much inferior to the pre-war standard. There seems little 
hope of relief under present conditions, as even wh:en a 
certificate for the delivery of power wagons is granted, 
there is more than an outside chance that the vehicle will 
be commandeered before it leaves the builder, or shortly 
after it reaches the purchaser, unless the latter happens to 
be strictly employed on war work. These conditions, 
coupled with the shortage of labour, constitute a chapter 
of difficulties troublesome to overcome, which unfortu- 
nately appear to increase as time goes on. 


Pig Iron. 


The demand for pig iron continues strong, and 
production has practically reached the high-water mark 
under present conditions. The bulk of the output is of 
class “ A ’’ material, and after local consumers are supplied 
little or nothing remains for distribution. It is said that 
the Government has agreed to give pig-iron smelters a 
subsidy of 20s. to cover recent increases in oncosts, but 
nothing definite has yet been announced. Despite 
the absence of business export values maintain a high level 
and seem inclined to advance still further. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow? 
Nos. 1, 140s. ; Nos. 3, 135s. ; Govan, No. 1, 135s. ; No. 3> 
130s. ; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s. ; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts, at Leith, No. 1, 150s. ; No. 3, 145s. per ton. 


Finished Iron and Steel. 


There is a full maintenance of activity in all 
branches of the steel and iron trades. There is a distinct 
scarcity of material in spite of new works and additions to 
plants, and this applies chiefly to steel commodities. 
Steel works are working under tremendous pressure, but 
outputs are below requirements, and there seems little 
prospect of improving matters at the moment. Black 
sheet makers are doing nothing outside war work. At 
the malleable works there is a heavy demand for all sizes 
rolled, but more especially for small rounds. It is reported 
that France is still buying large quantities of miscellaneous 
sizes. Exports otherwise are greatly curtailed. The 
pressure on other branches of the trade has greatly in- 
creased since the turn of the year, and orders still flow in, 
many of which cannot be touched for months. Struc- 
tural engineers and crane builders are particularly busy, 
in most cases work connected with the war, permits for 
other work being rarely granted. 


Wages in the Iron Trade. 


In view of the fact that the average selling price 
of manufactured iron during November and December 
has been brought out at £14 13s. 1.4d per ton, the wages 
of the workmen will be advanced by 2} per cent. 


Coal. 


The improvement in the Scotch coal trade con- 
tinued during the past week, though the transit facilities 
are not all that could be desired. All classes of fuel are, 
however, moving off more freely, and the general outlook 
is brighter. Business in industrial sorts is fully maintained, 
while navigations and steams are securing a fair number 
of orders. There is also a good demand at present on 
behalf of the gas companies. Exports are brisk consider- 
ing the conditions. The recent severe weather has had a 
detrimental effect on the washing plants at many of the 
collieries, and numerous delays have been caused thereby. 
The aggregate shipments from Scottish ports during the 
past week amounted to 142,771 tons, compared with 
137,511 in the preceding week, and 152,124 tons in the 
same week last year. Ell coal is quoted f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint 28s. to 30s.; navigations, 30s.; steams, 
27s. 6d. ; treble nuts, 23s.; doubles, 22s. ; singles, 21s. ; 
first-class screened navigations, f.o.b. at Methil or Burnt- 
island, 29s. to 3ls.; first-class steams, 28s.; third-class 
steams, 24s.; best steams, f.c.b. at Leith, 26s._ 6d.; 
secondary qualities, 25s. 6d. per ton. These prices only 
apply to French and Italian business; for other orders 
2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Five-day Working Week. 


Ir will be recollected that the Executive Council 
of the South Wales Miners’ Federation put forward the 
proposal that a five-day working week should be instituted 
as a remedy for the existing short-time working in the coal- 
field, and that at the time the view was expressed that it 
was doubtful whether the suggestion could be put into effect 
generally in the national interest, seeing that there are 
certain grades of coal which it is essential should be pro- 





duced to the maximum extent. The Coal Controller has 
pointed out this fact to the miners, and, in a letter read 
at a coalfield conference, on Monday last, he stated that 
he was unable to agree to the proposal of a five-day week 
for general application, but that he intended calling a con- 
ference at Cardiff of the representatives of the trade in 
order to see what remedies could be applied. The con- 
ference of miners, however, still adhere to their view, and 
the Executive Council has been authorised to continue 
negotiations with the Controller, the conference being 
strongly of opinion that the limiting of the working days 
to five per week will secure a more equal distribution of 
the trade available without any detrimental effect upon 
the supply of coal for all purposes. South Wales coal 
owners were asked, last week, to give their views to the 
Coal Controller on the miners’ suggestion, and they did 
so. The coal owners’ representatives on the Conciliation 
Board were unanimous in their opinion that the five-day 
week should not be agreed to, and contended that the object 
desired could be better achieved by other means. The 
Government combing-out scheme, if carried into effect, 
would result in more regular work for the men remaining 
in the industry, and it is argued that the adoption of a five- 
day week would not tend to the best use of man power. 


Man Power. 


The Man Power Bill was the chief subject for 
discussion by the South Wales Miners’ eonference, at which 
there were present, on Monday last, 299 delegates, repre- 
senting 159,721 members. The M.F.G.B. Executive 
reported that it had received intimation from the Govern- 
ment that it was necessary that 50,000 men should be with- 
drawn from the mines for military service, with a further 
50,000 held in reserve for future contingencies. The pro- 
posal was therefore to withdraw the exemption certificate 
for ali-colliery workmen and that the only appeal to the 
colliery recruiting courts should be upon the grounds of 
indispensability. It was proposed that each federation 
district should have the number required allotted under a 
numerical basis of persons employed, and that the selec- 
tion of the men should be made by the Workmen’s Com- 
mittee by ballot or other equitable procedure. The South 
Wales Executive Council recommended the conference to 
support the ballot proposal, and eventually the card vote 
which was taken resulted in 2094 being for the ballot and 
982 against. Each card vote represented fifty members, 
so that the result was 104,700 for and 49,100 against, the 
majority for the ballot proposal being 55,600. 


Shipping Surprise. 


Something in the nature of a great surprise has 
been created in coal and shipping circles this week by the 
prospects of the voluntary liquidation of the W. and C. T. 
Jones Steamship Co., Limited. Mr. W. E. Jones, who is 
the chairman of the Cardiff and Bristol Channel Ship- 
owners’ Association, is the sole principal of the firm of 
Messrs. W. and C. T. Jones, managing owners of the steam- 
ship company, and he has circularised the shareholders 
asking for their views regarding the suggestion that the 
company should be voluntarily wound up, and he points 
out that the assets of the company, when realised, would, 
after meeting liabilities, result in an estimated distribution 
of £5 per £1 share, this being presumably after providing 
for compensation to the directorate, brokers and staff. 


Arrears on Coal Contracts. 


As the result of a meeting last week-end, it is 
hoped and expected that the question regarding arrears 
on coal contracts is now definitely settled. The Coal 
Controller has given an assurance that it is not intended 
that shipments should be interfered with in any case in 
which there is a clear legal right to deliver. This being 
the case, coal exporters at Cardiff accepted the recommen- 
dations made by their sub-committee, which means that 
in the event of the committee, consisting of three coal 
owners and three coal exporters, disagreeing regarding 
any coal contracts reviewed, and Mr. Franklin Saunders, 
the independent chairman, is called in to decide, then the 
coal exporters agree to accept the decisions of Mr. Saunders. 
The committee has altogether about 750 contracts to con- 
sider in the Cardiff and Swansea districts. 


Current Business, 


The coal market has been unproductive of any 
expansion of current business. The tone has been very 
quiet, and daily operations have been on quite a trifling 
scale. Transport facilities have improved slightly, and 
have only benefited a few collieries, with the result that 
the tineven conditions existing in the coalfield have not 
been eradicated. Short time working has been fairly 
pronounced. The collieries producing better qualities of 
steam coals have been relatively better situated than 
others, but dry coals have been working very irregularly, 
and Monmouthshires, with just a few exceptions, have 
been very adversely placed. Bituminous coals, which are 
so essential for works at home, have been fully engaged, 
though through coals have been conspicuously lacking in 
demand. Washed nuts continue firm, and there are 
signs of beans coming more into request, but the small coal 
question is a serious one. The accumulation of inferior 
grades is enormous, and one combination of collieries is 
reperted to have over 100,000 tons banked. Coke is very 
steady, there being no surplus supplies about, while patent 
fuel manufacturers keep busy. So far there is no news 
concerning the Coal Controller’s new scheduls of amended 
directions. Pitwood supplies are none too plentiful, and 
the price remains at the maximum of 65s. Pitwood 
importers communicated with the Controller recently, 


‘| urging that Irish pitwood should be placed on the same 


basis as imported supplies, and should be made 65s., ex 
ship, instead of 65s. delivered at the collieries, but to this 
proposal the Controller wiii not assent. 


LATER. 


The coal market shows no change of any outstanding 
importance, though there is a slight improvement in the 
general situation. Members of the Executive Council of 
the South Wales Enginemen and Stokers’ Organisation on 
Wednesday met the coal owners and laid before them 
several applications for an increased standard wage for 





enginemen in charge of important engines. 

other matters were referred to representatives of both 
sides to consider. The subject of eight hours to men in the 
mechanical department was raised at a subsequent meet- 
ing of the Executive Council, and the opinion formed was 
that the whole matter should be placed before the National 
Federation, with a view to bringing it before the Coal 
Controller. 


Schedule Prices (exclusive of 2s. 6d. increase). 


Steam coal: Smckeless best, 33s.; smokeless 
seconds, 31s. 6d.; seconds, 30s. 9d.; ordinaries, 30s.; best 
drys, 30s.; ordinary drys, 28s. 6d.; steam smalls, 18s. to 
21s. 6d.; washed smalls, 22s. 6d.; best Monmouthshire 
Black Vein large, 30s.; ordinary Western Valleys, 29s.; 
best Eastern Valleys, 29s.; seconds Eastern Valleys, 28s. 
Bituminous coal : Best households, 33s.; good households, 
30s. 9d.; No. 3 Rhondda large, 30s. 9d.; smalls, 26s.; No. 2 
Rhondda large, 27s.; through, 22s. and 23s. 6d.; smalls, 
17s. and 19s.; best washed nuts, 30s.; seconds, 28s. 6d.; 
best washed peas, 27s. 6d.; seconds, 26s.; patent fuel, 30s. 
Coke, 47s. 6d. Pitwood, ex ship, 65s. 


Newport. 

Operations have been very quiet in Monmouth- 
shire coals, and inquiries have been restricted to com- 
paratively small lots for prompt loading. The chief 
requirement of owners is for orders for immediate loading, 
but the inquiry is on very modest lines, and standing 
stocks continue to be very heavy, and militate against 
regular working. Schedule prices (exclusive of 2s. 6d. 
increase) :—Steam coal: Best Newport Black Vein large, 
30s.; Western Valleys, 29s.; best Eastern Valleys, 29s.; 
other sorts, 28s.; steam smalls, 18s. and 20s. Bituminous 
coals : Best house, 33s.; seconds, 30s. 9d.; patent fuel, 30s.; 
pitwood, ex ship, 65s. 


Swansea. 


Slow conditions have again been much in evidence as 
regards anthracite conditions. Large descriptions have 
met with very little inquiry, and machine-made qualities 
are devoid of any material demand. Beans move off 
fairly well, considering the circumstances, but supplies of 
rubbly culm and duff are freely offered. Steam coals are 
generally a dull section. Schedule prices (exclusive of 
23. 6d. increase) :—Authracite : Best breaking large, 30s.; 
second breaking large, 29s.; third breaking large, 27s. 6d.; 
Red Vein large, 25s. 6d.; machine made cobbles, 39s. to 
42s. 6d.; French nuts, 39s. to 42s. 6d.; stove nuts, 39s. to 
42s. 6d.; beans, 33s. to 35s,; machine made large peas, 20s.; 
rubbly culm, 11s. to 13s.; duff, 6s. 6d. to 8s. Steam coal : 
Best large, 30s.; seconds, 27s.; bunkers, 22s. and 23s. 6d.; 
smalls, 17s. and 19s. Bituminous coal; Through and 
through, 27s.; smalls, 24s. Patent fuel, 30s. 


Newport Electricity Works Extension. 


The Electricity Committee of the Newport 
Corporation adopted plans on Monday last for the exten- 
sion of its electricity works, at an estimated expenditure of 
£35,000, and decided to apply to the Local Government 
Board for a loan. 


Tin-plates. 

The tone of the tin-plate market remains steady. 
Quotations -—I.C. 20 x 14 x 112 sheets, 31s. 6d. Block 
tin, £297 per ton cash ; £294 per ton three months. Copper, 
£110 per ton cash; £110 per ton three months. Lead, 
Spanish, £29 10s. por ton. Spelter, £54 per ton. 








GEARED LOCOMOTIVES FOR SHUNTING 
SERVICE. 


Geared locomotives are used at several American manu- 
facturing plants and at some railway goods yards for 
shunting wagons. They have quicker acceleration than 
engines of the ordinary rod-connected type, and have other 
advantages for work where the loads are heavy, distances 
are short, and the permanent way is rough or of light con- 
struction. The entire weight of engine and tender is 
adhesion weight, and is widely distributed so as to be 
easy on the rails, and giving a minimum of track stresses 
for a given weight of engine. The engine being mounted 
on driving bogies, it can pass any curve that a goods 
wagon can pass, and without the injury to permanent way, 
and the danger of derailment which are incurred with 
ordinary locomotives. The geared engine also is claimed 
to have the advantages of lower first cost, lower main- 
tenance cost and lower working expenses, where only low 
speed is required. In acceleration tests with a double 
bogie or eight-wheeled geared engine and a shunting 
engine of the ordinary 0-6-0 or six-coupled type, the 
former was quicker by 28 per cent. in 100ft., 22} por cent. 
in 200ft., 18} per cent. in 300ft., 14} per cent. in 400ft., 
and 123 per cent. in 500ft. run. In getting up to a speed 
of twelve miles an hour, which is an average speed for 
shunting engines, the geared engine took 22 per cent. less 
time than the rod-connected engine. With a load con- 
sisting of a 166-ton “‘dead” goods engine of the 2-8-2 
type, the geared engine made a run of 200ft. in 13 per cent. 
less time than the ordinary engine It was then started 
again, run 200ft., reversed, and run back 300ft., making 
this series of movements in 11 per cent. less time than the 
others. In stopping at marked places the geared engine 
was very much more accurate than the ordinary engine. 








ALMANACS AND DIARIES. 





A. A. Jones AND SuipmMan, Limited, of Leicester, have for- 
warded a wall calendar of the monthly tear-off type, the sheets 
being illustrated with excellent half-tone reproductions of 
various examples of the machines made by the firm. 

E. T. Wutre anv Co., of Windsor House, Kingsway, London, 
W.C. 2, have sent us a useful desk blotting pad, at the top of 
which is a cardboard flap bearing on its face a full calendar for 
the year, and covering a series of weekly tear-off sheets, on which 
spaces are left for notes for each day of the week to be made. 
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FORTHCOMING ENGAGEMENTS. 





TO-DAY, 


Royat Instrrution or Great Brrrarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Gravitation and the Principle of Relativity,” 
by Professor A. 8. Eddington. 5.30 p.m. 


SATURDAY, FEBRUARY 2np. 


Keicuiey Textiie Socrery.—Assembly Hall of the Technica] 
Institution. Lecture, ** Friction and Lubrication,” by Professor 
G. F.. Charnock. Illustrated by lantern. 7.30 p.m. 


Lonpon ASSOCIATION OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, London, E.C. Di ion on a ‘*‘ Sch for the 
FErcouragement of the Better Training of Lads in Engineering 
Workshops.”’ 7 p.m. 


MONDAY, FEBRUARY 4ru. 


Roya InstiruTion oF Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. General meeting. 5 p.m. 


NATIONAL UNION OF MANUFACTURERS.—Assembly Room of 
the Birmingham Chamber of Commerce, New-street, Birming- 
ham. Lecture, “‘A Few Remarks on Works Costs,” by Sir 
Herbert Austin. 2.30 p.m. 

Roya Soctery or Arrs.—John-street, Adelphi, W.C. 2. 
Cantor Lecture ITI.—‘‘ High Temperature Processes and Pro- 
ducts,” by Charles R. Darling. 4.30 p.m. 





TUESDAY, FEBRUARY 5ru. 


Roya Society or Arts ‘Cotonrar Secrioy}.—John-street, 
Adelphi, W.C. 2. ‘* The Industrial Resources of South Africa,” 
by C. dn Plessis Chiappini. 4.30 p.m. 


Tue INstrruTion oF Crvi, ENGINEERS.—Great George-street, 
Westminster, 8.W. 1. Paper to be submitted for discussion, 
** The West Quay of Madras Harbour,” by the Hon. Sir Francis 
Joseph Edward Spring. 5.30 p.m. 


WEDNESDAY, FEBRUARY 6ru. 


Roya Society or Arrs.—John-street, Adelphi, W.C. ?. 
Ordinary meeting, “ The Development of the Minera! Resourecs 
ot the British Empice,”’ by Mr. William Frecheville. 4.30 p.m. 


THURSDAY, FEBRUARY 7ru. 


Tue InstiTuTION or ELEcTRICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
Ninth Kelvin Lecture. ‘‘ Kelvin as a Teacher,” by Professor 
Magnus Maclean. 6 p.m. 


FRIDAY, FEBRUARY §8rp. 
Royat Instrrvurion or Great Britain. —Albemarle-street, 


Piecadilly, W. 1. “Science and Ethics,” by Principal E. H. 
Griffiths. 5.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





We learn that Messrs. Robert Boby, Limited, of Bury 
St. Edmunds and London, have become associated with 
Vickers Limited. We understand that the latter firm has 
taken a large interest in, and that two of its directors, Sir 
Vincent Caillard and Sir Francis Barker, have joined the board 
of the former. 

AT a recent meeting of the Electric Supply Committee of the 
Birmingham Corporation, Mr. Frank Forrest was appointed 
chief assistant electrical engineer in the Electric Supply Depart- 
ment. There were ninety-iive applicants for the post. Mr. 
Forrest has held the position of sub-stations engineer in the City 
of Birmingham Electric Supply Department for the past twelve 


rs, 

WE are asked to announce the formation of a new company 
under the title of La Compagnie de Construction Mécanique 
Procédés Sulzer, with offices at 12, Rue Boissy d’Anglas, Paris. 
It is a combination of Messrs. Sulzer’s French business with the 
following firms :—La Compagnie des Forges and Aciéries de la 
Marine and d’Homécourt & St. Chamond (Loire); La Société 
Anonyme des Hauts-Fourneaux and Fonderies de Pont-a- 
Mousson & Pont-&-Mousson (Meurthe and Moselle); La Société 
Anonyme pour la Fabrication des Cylindres de Laminoirs de 
Frouard & Frouard (Meurthe and Moselle) ; La Société Anonyme 
des Aciéries de Micheville & Micheville (Meurthe and Moselle) ; 
MM. E. Capitain Gény and Co., Société en commandite simple a 
Bussy (Haute Marne); Fonderies de Bayard et St. Dizier, 
Société Anonyme 4 Bayard par Laneuville & Bayard (Haute 
Marne). The new company has acquired a licence to manufac- 
ture Sulzer marine Diesel engines, stationary Diesel engines, 
centrifugal pumps and refrigerating machinery, and works are 
being erected at Drancy, near Paris. 








ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN.—A gathering of the members of the Merseyside Branch, 
Engineering and Shipbuilding Draughtsmen’s Association was 
held on Saturday at the Angel Hotel, Liverpool. Mr. J. D. 
Murray, "rasee! of the branch, occupied the chair, and in the 
course of his remarks gave an interesting account of the Delegates’ 
Conference recently held in Manchester. Mr. D. Spencer, vice- 
president, referred to the increase in the membership, and dealt 
with the work done by the Merseyside Branch. A short address 
was given by Mr. J. E. Jolley, secretary of the Manchester 
Branch, who spoke of the progress made by the Association in its 
efforts to advance the interests of the profession. He pleaded 
for a level-headed but vigorous policy, and pointed out that the 
success of the iation depended entirely upon each man 
doing his utmost for the cause at every available opportunity. 
It was announced that a series of lectures would be given during 
the r ining winter ths, under the auspices of the Mersey- 
side Branch, and that the first was to be by Mr. G. G. Dobie, 
B.Se., at the Ranelagh Hotel, Birkenhead, on the 31st ult. 


Locomotive VALVE GEear.—In connection with the new four- 
eylinder Great Central Railway engine referred to on page 28 of 
THE ENGINEER for January 11th last, Mr. Dendy Marshall has 
drawn attention to the fact that he suggested an engine on the 
same lines in an article entitled ‘‘ A Locomotive Valve Gear,” 
published in THE ENGINEER for June 20th, 1913. We quote the 
ae ena he refers to: ‘‘ A neat arrangement for a four-cylinder 

alanced engine would be to let the valve of one cylinder of each 
pair have inside and the other outside admission. The motion 
of the valves is then synchronised instead of opposed, and an arm 
could be supplied from the bell crank for each, which is a much 
more hanical arrang t than driving one valve with the 
gear and the other by means of a rocking lever.’’ The reference 














to a bell crank relates to the particular gear being described. 
The synchronising of the valves in this way is the underlying 
principle of Mr. Marshall’s patent of 1411, which covers the cases 
of pairs of valves on a common spindle, and a combination valve 
for a pair of cylinders, the latter having been used with successful 
results on the London and North-Western Railway. 





_ BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


112,054 (664 of 1917). January 13th, 1917.—FEED-WATER 
Recurators, Alfred Baldwin, Devonshire Brass Works, 
Keighley. 

Tuts invention is for a feed-water regulator and low water 
alarm. The inventor mounts a tube A in the upper shell of the 
boiler, and holds it in position by appropriate means, the pipe 
or tube A leading outside the boiler to the main feed pipe, which 
it preferably enters at a position further away from the boiler 
than the main supply valve. The tube A extends for some 
distance into the boiler, and has mounted at its lower end 
a valve F, which is provided with a guard, which also holds the 
valve in position. The guard is carried by a plate G which 
has fixed toit a bracket to which is fulerumed the lever H, which 
is guided in a slotted guide. To the lever H iseonnected by 


N°112,054 





























the rod K a float S which, as the level of the water within the 
boiler rises or falls, is correspondingly moved, and thus operates 
the lever H; hence, asthe float 8 descends it allows the velve F 
to oper or fall away from its seating, and supply water to the 
boiler through the pipe A. The float S is counterbalanced by a 
weight adjustably mounted upon the lever H. Through the 
float S projects an extension of a screwed rod, to which is con- 
nected a block M by means of nuts, a link or rod extending from 
the block M being fulerumed to a strap fixed upon the pipe A. 
By means of the screwed rod K and nuts the float S may be 
adjusted relatively to the lever H and the link R for any desired 
purpose. Above §S is seen the low water alarm, and Q is a 
float-operated valve to admit steam to a pump for filling the 
boiler. December 27th, 1917. 


INTERNAL COMBUSTION ENGINES. 


107,965 (8821 of 1917). CarBuRETTERS, Raoul Noel Blanche- 
reau, 8, Rue Frangaise, Paris. 

This carburetter comprises a piston valve H having a conical 
seat O co-operating with a conical fuel nozzle C and a screw-down 
valve or regulator L arranged above the nozzle. The piston valve 
is moved by the suction of the engine to admit the carburetted 
air, and the regulator valve L is moved by hand to regulate the 
proportion of the mixture. During operation the proportion 
between the two supplies of fuel and air is maintained constant. 
During the suction of the engine, according to the power which it 
develops, the piston valve H acts by moving to a proportional 
distance from the cap of the sprayer G, this free interval con- 
stituting the movable diffuser in which the suction acts on the 
flow of fuel, the amount of the suction, according to the demand 
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of the engine, being automatically corrected by the variation of 
the cross section which modifies the speed of the gases drawn in. 
In order to effect a quick adjustment of the regulator L, it is 
necessary to make it whilst the carburetter is working. This can be 
done by operating by hand the milled button P rendered non- 
sensitive to vibrations of the engine by the projections 8 and the 
spring T arranged in a recess of the sleeve Q. When the piston 
H engages with the cap of the nozzle, any damage resulting from 
back firing is avoided. In this case the piston H acts as a check 
valve shutting off any communication between the interior and 
the outside, and it is forced against the cap of the nozzle— 
December 27th, 1917. 
112,043 (18,252 of 1916).—RaptarTors, Luke Terence Delaney, 
59, The Avenue, Brondesbury Park, London, N.W. +: 

This invention is for a sectional] radiator, in which the parts are 

removable in case of damage. The radiator may be built up of 
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a number of sections held tog side bers A by 
means of stay bolts B. The sections are exactly similar to one 
another, and each consists of an aggregation of tubes C fitted at 
each end with a header D, which in turn is connected by a collar 
E with a tube section F, the arra’ nt being such that when 
several sections are connected together by the side members and 
screw bolts there is provided at one end a continuous ‘hheader 
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serving for the distributing chamber of the incoming water, 
which thereupon passes through the collars E into the headers 
at the adjacent end of the tube aggregations C, percolates 
through the spaces between adjacent tubes, is re-coliected in the 
headers ur chambers at the other end of the tube aggregations, 
and passes into the outlet tube or pipe G. Means are also pro- 
vided for cutting out one or more sections.—December 20th, 1917. 


112,092 (7151 of 1917). May 18th, 1917.—INnTERNAaL Com- 
BUSTION TURBINES, Hamilton Spekes Coles, Stone House, 
Bishops Hull, Taunton. 

‘In the specification of this invention the inventor states that 
all the features specified are individually of known form, and no 
claim is made toe them separately. The novel character claimed 
is the combination of parts or features as specified. The rotary 
motor or turbine is shown in section in Figs. 1 and 2. The 
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inventor claims a rotary internal combustion motor or turbine 
of the type having buckets or cups A on the periphery of the 
rotor, a combustion chamber or chambers B on the periphery of 
the casing, and exhaust passages C on the casing opposite the 
combustion chamber, wherein the air is compressed and delivered 
into the combustion chamber centrifugally by being forced 
through radial passages of the rotor, or, alternatively, a charge 
of air and gas or vapour is supplied by the same means to the 
combustion chamber.—December 27th, 1917. 


112,096 (7625 of 1917). May 26th, 1917.—DrEesEL-TyPE 
Enerves, Edward Gardner, Barton Hall Engine Works, 
Patricroft. 

This invention has for its object to provide for the more 
efficient combustion of the injected fuel without the deposition 
of fuel upon the surface of the combustion chamber, and for 
obviating the pre-ignition of the fuel charge which occurs with 
two-cycle engines. A further object is to provide an improved 
combustion chamber for four-cylinder engines. Figs. 1 and 2 are 
sectional views of a combustion chamber with fuel injectors. 
The combustion chamber is made of spherical form, and has the 
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Fig. I. Fig. 2. 


portion adjacent the engine cylinder, and around the restricted 
exit B, water jacketed. Two fuel injection sprayers C D are 
disposed at diametrically opposite sides of the chamber, and have 
their axes in line. They are fed from one fuel pump. The 
spray issues therefrom in conical form, and the particles of fuel 
are brought to rest by impinging upon one another before they 
reach the surface of the combustion chamber. By this arrange- 
ment of fuel injectors combined with the spherical form of 
chamber an approximation to a homogeneous mixture of fuel 
and air throughout the chamber, without any deposit upon the 
chamber walls such as tends to set up pre-ignition upon the 
engine compression stroke is effected. When adapting the 
invention to a four-stroke cycle engine, the inventor provides the 
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inlet and exkaust valves E F also upon the spherical combustion 


chamber, the shape of the chamber enabling the employment of 


valves of sufficient area for the purpose, and having, if desired, 
their heads shaped or hollowed out to conform to the contour of 
the chamber wall as shown.—December 27th, 1917. 


TRANSFORMERS. 


112,051 (436 of 1917).—Srconpary WuNprincs oF TRANs- 
FORMERS, Mortimer Arthur Codd, 64, Belvedere-road, 
Lambeth, Surrey. 

According to this invention the secondary winding of an 
induction coil or transformer is formed in sections, each one of 
which: is completely enclosed in a separate casing or box of 
insulating material. Each casing is preferably constructed in 

two portions, cae portion comprising a short cylindrical part B 

with an external flange at one end and the other portion con- 

sisting of a short cylindrical part A of larger diameter than the 
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first-mentioned cylindrical part, and having an internal flange. 
The two portions are of such dimensions and are so placed 
together that they form a casing of annular form, the two cylin- 
drieal parts forming the outer and inner peripheries of the annulus 
and the two flanges extending between the two cylindrical parts. 
The separate casings are threaded on to the core and primary 
winding. Figs. | and 2 are elevations of the two portions of one 
of the casings for the secondary winding of ag induction coil, 
and Fig. 3is an elevation partly in section of parts of the induc- 
tion coil, showing a method of assembling the sections of the 
secondary windings.— December 27th, 1917. 


TEXTILE MACHINERY. 


112,072 (3827 of 1917). ‘March 16th, 1917.—Drop-Box Loom, 
Butterworth and Dickinson, Limited, and another, Globe 
¢ Ironworks, Burnley. 
' This invention relates to drop-box looms working on the 
Eceles principle, and consists in providing improved means foi 
producing a dwell in the box motion which will cause each box 
to remain practically stationary and in line with the shuttle race 
at each change. and thereby avoid any possibility of the shuttle 
becoming damaged as it enters or leaves the box. For this pur- 
pose the crank connecting-rod B is connected with the rack lever 
D thréngh the intervention of two links F G which are pivoted 
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to its upper end, one link being free to turn about a pivot, and 
the other link being connected to the rack lever. The arrange- 
ment is such that one lever remains practically in line with the 
connecting-rod during the greater portion of the crank pin’s 
travel, but is moved out of line therewith, and more or less into 
line with the other link as the crank pin approaches the upper 
end of its travel. Fig. 1 shows certain parts of a drop-box 
motion working on th> Eccles principle in accordance with this 
invention, and Fig. 2 is a similar view showing the parts in 
another position.— December 27th, 1917. 


112,078 (4772 of 1917). April 3ra, 1917.—OrENtTNG MACHINERY, 
Henry Hirst Waller, Onecliffe Mills, West Vale, Halifax. 

In openers, scrutchers, willows, and rag-tearing machines the 
inventor uses a metal segment secured to the inner surface of the 
casing under the cylinder. This segment has a number of ribs 
between which are secured toothed “ lags.’”’ A indicates a 
portion of the large ‘“‘ swift,” BB the feed rollers, C the usual 
knife below the feed rollers, the upper wearing face of which 
knife is formed on a renewable edge piece or bead D. A metal 


machine. The sliding trough or drawer tooth trap J, which can 
be drawn out at the side of the machine from its guides K, has 
its further side M arranged as shown to form a “‘ cliff” against 
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which are thrown loose teeth, broken pieces of lags, pins, screws 
and other hard materials, wlcch then fall back into the trough.— 
December 27th, 1917. 


LIGHTING AND HEATING. 


112,086 (6291 of 1917). May 3rd, 1917.—Lensrs ror SEARCH- 
uicHts, William Frederick Albert Richey, aid others, 
Lighthouse Works, West Smethwick. 

This is an improved construction of lens for converting 
parallel beams of light into conical beams, Fig. | being a trans- 
verse section, and Fig. 2 a plan of the lens; B being the annulus 
of a plano-convex section, and A the central portion or disc also 
of a piano-convex section, secured within the eye or aperture 
of the annulus B. The lens system is mounted in any ordinary 
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Fig. 2. 


manner at the front of the body or casing of the searchlight or 
optical apparatus, and receives the parallel light beams from the 
parabolic or equivalent mirror or reflector such as is now 
employed. By means of the lens system the required divergence 
of beam is obtained with an equal spread in all directions, and 
equal power over the whole of the cone of light. The annulus 
may be formed from one piece of glass or from two or more 
pieces united or framed together in any known manner.— 
December 27th, 1917. 


MOTOR CARS AND ROAD TRAFFIC. 


112,080 (4859 of 1917). April 4th, 1917.—Enorne LusricaTion, 
Alfred John Dawson and others, Pinley, Coventry. 

The method of lubrication of engines to which this invention 

applies is that known as the splash system, and the object is to 
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segment’ E having ribs F is secured by brackets G to the under- 
casing of the machine, and between these ribs F are secured lags 
H provided with teeth opposing the teeth on the swift. By this | 
arrangement the toothed lags are prevented from working loose 
in such manner as to interfere with the proper action of the 


maintain an equal supply to each bearing when the car is on a 
hill. Figs. 1, 2 and 3 show the method adopted. The crank 
case is provided with a false bottom B, which is suitably per- 


“which slope downwards towards the general level of the bottom, 
The lubricating troughs C are U shaped, and form part of tle 
feise bottom B, and each is made higher along the rear edge than 
along the front edge, so that oil may be retained therein when the 
vehicle is climbing a hill. The troughs C are fed, as usual, by a 
perforated lubricating pipe D, through which the oil is pumped, 
and any surplus oil passes from the troughs C through apertures 
in the false bottom into the bottom of the crank case. When the 
vehicle is ascending or d ding a steep hill, the oil in the 
bottom of the crank case collects beneath one of the sloping ends 
of the false bottom, and is thus prevented from running out of 
the main bearings. Should oil be splashed up through the 
apertures in the false bottom, and run to one end of the crank 
case, the sloping end will return the oil towards the apertures and 
allow it thus to escape, instead of passing through the main 
bearing E,—December 27th, 1917. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manvfacture under enemy patents— 
which right when acquired can be retained after the war—aad 
has been specially compiled for THe ENGINEER by Lewis 
Wm. Goold, Chartered Patent Ageat, 5, Corporatio.c-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On one of the patents given below £5 have been pard, and 
on each of the remainder £11 have bee. paid in renewal fees. 


No. 2615/13.—Grerades. Relates to means for forming a gas 
check with the guide rods used with grenades when fired from 
a gun of less calibre than that of the grenade or shell. According 
to the present invention a bolt fitted to the cartridge is shot into 
a copper or like socket at the rear of the guide rod to expand the 
socket, so as to produce a gas-tight packing. The diameter of 
the bolt is greater than that of the recess in the socket. Machen- 
bach, R., Germany. Dated February 15th, 1912. 


No. 2700/13.—Telephone systems. In systems using power- 
driven switches, the relay controlling the driving motor is 
energised only when the system is in use, thus preventing waste 
of power and unnecessary wear. The switches may be grouped 
with a separate shaft, motor, and controlling relay for each 
group, so that only the driving mechanism of the groups wherein 
calls are in progress will be active. Telephon Apparat Fabrik 
E. Zwietusch and Co., Germany. Dated March 15th, 1912. 


No. 2747/13.—-Embroidery machines. To permit the use of 
larger spools without increasing the stroke of the needles, the 
shuttles of embroidery machines are formed each with its door 
in a side wall, and its sole solid, of less width than usual, and 
with the outer edge rounded. Vogtlandische Maschinenfabrik 
(vorm J. C. and-H. Dietrich Akt.-Ges.), Germany. Dated 
February 3rd, 1912. 


No. 2785/13.—Making chains. In a machine for bending and 
welding chain links from scarfed U-shaped blanks, the links 
after insertion in the chain and bending over are welded in dies. 
Bindel, W., Germany. 


No. 2866/13.—Ordnance: mountings. Consists of an invert- 
ible shoulder piece. The two positions of the shoulder piece are 
adapted, respectively, to facilitate laying at small angles of 
elevation, and at high angles. Krupp Akt.-Ges., F., Germany. 
Dated March 4th, 1912. 


No. 2994/13. “mbroidery machines. In embroidery 
machines working with interchangeable groups of needles, the 
threads of the needles not in use at any time are not cut, but 
their guides are made vieldable so as to permit the threads to 
follow the movement of the work frame and yet remain taut. 
Vogtlandische Maschinenfabrik (vorm J. C. and H. Dietrich 
Akt.-Ges.), Germany. Dated February 5th, 1912. 


No. 2995/13.—Embroidery machines. Embroidery machines 
having two ranks of needles arranged to operate alternatively in 
order to embroider with different sorts of thread. Vogtlandische 
Maschinenfabrik (vorm J. C. & H. Dietrich Akt.-Ges. ), Germany. 
Dated February 5th, 1912. 

No. 3099/13.—Embroidery machines. During boring opera- 
tions in an embroidery machine, the fabric is held from move- 





fabric. Vogtlandi fabrik (vorm J. C. and H. 
Dietrich Akt.-Ges,), Germany. Dated February 6th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Oxford-street, W. 


ORDERS 


For the week ending February 9th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Officer of the Week.—Second Lieut. E. A. Ullman. 
Next for Duty.—Lieut. C. E. Campbell. 
A ppointment.—Captain W. Hynam is posted to the command 
of No. 1 Coy. 
Monday, February 4th.—No. 3 Coy., 6.30-8.30. Reeruits’ 
Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Tuesday, February 5th.—Lecture on Demolitions at 6.30 
Physical Drill and Bayonet Fighting, 7.30. 
Wednesday, February 6th.—No. 1 Coy., Entrenching, &e. 
6.30-8.30. Recruits’ Drill, 6.30. 
Thursday, February Tth—No. 2 Coy. Entrenching, &c., 6-8. 
Reernits’ Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30—8.30. 
Friday, February 8th.—Musketry, 5.30-8. 
Saturday, February 9th.—Knotting, &c., for the whole Corps, 
2.45-4.45. Musketry, 2.45—4.45, 
Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 
Recruits will attend for Engineering Instruction with the 
companies. 
The M.O. willattend on Thursday evening for the examination 
of recruits at 6. 
By order, 

Macieop YEARSLEY, 

Captain and Adjutant. 





forated to allow any surplus oil on top thereof to return or pass 
into the bottom of the crank case. This false bottom has ends 


February 2nd, 1918. 


ment by the needles, the points of which are passed into the : 
h. Ww hi 


on D 


Ne 


Buil 
of a 
driv 
for s 


orde 
Min 
full 

mae 
paid 








w 


éstablished 1856. 





enger'® 


he Engine 


Registered as a Newspaper. 


OFF ICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 








LONDON; FRIDAY EVENING, FEBRUARY 8, 1918. 


BY INLAND POST 


[Price E1cHTrence 











“y OL, Cx Vv. ae 3241] TENPENCE 
a eg es, 


DEFENCE OF THE REALM REGULATIONS. 
WITHDRAWAL OF MACHINE 


TOOL PERMITS ISSUED UNDER 
that the PERMITS formerly held by the 
nag persons. firms, and companies anthorixing 


REGULATION 30a. 
i otice is Hereby Given 
€) 
hem to 1 sell or deal in Machine Tools have 
been W ITHDRAW 


—" Die Name of Firm. 
ae 2. ede 19.12.16 J.R Kel'y and Co. Ltd., 3, 
: Bridge-end, Leeds. 
290 ae 26.7.17 Lawton Bres., 70. Barton- 
arcade, Manchester, 
35 = 3.1.17 George Mann and Co., 
Hunslet, Leeds. 
334 26.7.17 Martin Bros., 33-5, Bridge- 
street, Manchester 
424 “7 20.12 16 Charles Purden, I.4d.,46, Lan- 
caster-street. Manchester. 
467 +6 13.8.17 : W. Allan Smethnrst, Dids- 
bury. Manchester. 
534 4 19.12.16 Universal Machinery Co., 
Hunslet, Leeds. 
x) ~ 10.12.17 Littons Machine Tool Co., 
72-9. Old-street. F.C, 
492 i 17.1.18 Storey Machine Tool Co., 


Pomeroy-street, New Cross, 


It should be understood that the effect of the withdrawal of 
the permits referred to is that no person is permitted to pur- 
chsse or negotiate a purchase from anv of the foregoing 
persons, firms, or jes of any bine tool or machinery 
driven by power and suitable for use in cutting. stamping. or 
working metal as specified in the Order of the Minister of 
Munitions dated the 28th August, 1916. 


Certain of the foregoing persons, firms, and companies have 
been authorised to dispose of their existing stocks subject to 
the approval of the transaction by or on behalf of the Minister 
of Munitions. 


It is, therefore, incumbent upon an interding purchaser to 
ascertain by direct inquiry from the Machine Too] Depart- 
ment, Ministry of Munitions, Charing Cross-buildings, Em- 
bankmevt, WC. 2, whether it is permissible to purchsse a 
Machine Tool from any of the above-mentioned persons, firms, 
or (o npanies. §19 





SALE OF CRANES. 








he Minister of Munitions 
points out that in virtue of the Order made by 
him under the Defence of the Realm Regulations 
on December 20th, 1916— 


NO PERSON SHALL UNTIL FURTHER 
NOTICE SELL OR SUPPLY ANY 


CRANE, WHETHER STEAM, ELEC- 
TRIC, HYDRAULIC OR HAND- 
DRIVEN, EXCEPT UNDER, AND IN 
ACCORDANCE WITA, THE TERMS 
OF A PERMIT ISSUED UNDER THE 
AUTHORITY OF THE MINISTER OF 
MUNITIONS. 


Nore.—All persons must forthwith send in to the Director, 
T.M..4 (CRANES), Ministry of Munitions, Charing Cross 
Buildings, London, W.C. 2, returns containing full particulars 
of all cranes, whether steam, electric, hydraulic, or hand_ 
driven, in their possession or under their control, which may be 
for sale. 


All applications for a permit in connection with the above 
order should be addressed to the Director, T.M. 4 (CRANES), 
Ministry of Munitions, at the address above mentioned, giving 
full particulars of the crane, maker's name, and number of 
maehine,-name and address of intending purchaser, price to be 
paid, and purpose for which crane is required. 520 1 
aes 1A _in Council’ will in 1918 APPOINT 

epee NATIVES of INDIA, if found qualified, 
ASSISTANT ENGINEERS in the Indian 
Public Works and State Railway Departments 

Candidates must be eligible under Clause 5 of the Regula- 
tions, and, save as provided in Clause 3 of the ey presen 
must be not less than 21 and not more than 24 years of age 
= sayy. 1918. They must either have obtained one of contain 

vey ised University di or other distinctions in Engi- 
or have passed t e@ Associate Membership Examina- 
tion of the Institution of Civil Engineers 

Applications must reach the India Office by 3ist March, 


1918, Printed forms, together with information regarding the 
SHORE LRY of a pointment, may be obtained from the 





The S Secretary of State for 


ablic Works Departmen:, India Office, 
Whitehall, London, 8.W. 3 “ , 7 
India Office, London, 
5th December, 1917. 903 





London Association of Foremen 
ENGINEERS. 
Estaniisnen 1852. 
FOREMEN, see ea Coke EMPLOYERS 


HE 
{ ENGINEERING. INDUSTRY. 
Monthly meetings are held at the Cannon-street Hotel, E.C 
Membership is not coufined to residents in London, 
Secretary, 
JAMES HARRINGTON, 
85, Salisbury-road, Harrow, Middlesex. 





PATENTS AND DESIGNS ACTS, 1907-1914 
PREPARING STEEL FOR PAINTING. 


"[hhe Prop rietorsof British Letters 


cea oe 20,621 of 1914 sre prepared to LICEN 
hritish Manufecturers to work under tt, It adpeu tere 
method of and mixture for rust proofing steel. 
Address : LT, ¥4) DE aie Teasers 
1 an ‘atton. en 
366 London, E.C. 1. 


Count 


‘RS are tevited for t. 


relates to a 





Council. — 
e SUPPLY of 4500 FORGED 


ondon. 


TEND: 
STEEL DRIVING HEEL TYRES and .3000 FORGED 
se TRAILING Wa EEL TYRES for Electric Tramcars. 
The eoty Pao Tender hes Me obtained from the General 
di ways, 23, Belvedere: 
aa beth, 8.E. 1. “No b> end reoslved. at the County 
ft aoe ste og idered.’ The Co mall Ong we 
consider e 
d itself vi Lowe any es oscar, sat 
RD, 
Clerk of the oan County Council. 


| County 


4511 





(Jounty Borough of Warrington. 
ELECTRICITY ey mee agi 

The Electricity and Tramways Committee of the County 

ae of Warrington invite TENDERS for STEAM PIPE 


Specification and form of Tender can be obtained from the 
undersigned on payment of One Guinea. 

4 ae shillings will be charged for extra copies of the speci- 
cation. 

Tenders, addressed to the Chairman of the Electricity and 
Tramways Committee, Town Hall, ngton, must 
sealed with wax and endorsed “ Tender for Steam Pivework,” 
and delivered foe later than 12 o’clock noon on Tuesday, 
February 26th, 191 

The lowest or a “Tender will not necessarily be accepted, 

THIAS, 





Borough Electrical and Tramways 
ngineer. 
Howley, 
Warrington. 473 
ort of Bristol.—Ferro-con- 
CRETE BUILT 


SUPERSTRUCTURE. FOR 
COLD STORES, AVONMOUTH DOCKS. 

The Docks Committee invite TENDERS for the Con- 
struction and Maintenance of a FERRO-CONCRETE built 
ha eal RUCTURE for COLD STORES, Avonmouth 

Joc’ 

On and after Monday, the 18th February, 1918, copy of the 
form of Tender, general conditions, sp d of 
quantities and a copy of the contract drawings can be pores 
from the were oe on production of a receipt showing that 
adeposit of £5 has been paid to the Secretary of the Docks 
Committee, to whom all cheques must be made payable. The 
deposit of £5 will be returned to all bona fide tenderers 
— 

Tenders must be enclosed in a sealed envelope endorsed 
“Tender for preps pot for Cold Stores,” and addressed 
to the Secretary of the Docks Committee, Docks Office, 19, 
Queen-square, Bristol, and .must be delivered to him, accom- 
panied by the prescribe d d ae gs, before 
10 a.m. on Monday, the 11th March, 

The Docks Committee do not bind «lS to accept the 


lowest or any Tender. 
THOMAS A. FEMS, 
ngineer. 








Docks Engineer's Office 
Sitesi Docks, 


Bristol. 
5th vabours. 1918. 486 
LUBRICATING OILS. 


+ . . 
The Sheerness U rban District 
SOUNCIL invite gta By 
CYLINDER. _— x CASE, D MACHINE OIL 

for igh-speed font 

Forms of Tender, rete by oot Fetivars, 1918, may be 

obtained ard Sao se tothe 
URVEYOR and CHIEF ENGINEER, 
Council House, 
Trinity-road, 
Sheerness. 


Maen olitan Borough of Ham- 
i ite MITH.—ELECTRICITY DEPARTMENT. 
The Council of the Metropolitan Borough of Hammersmith 
INVITE ATOR TIONS from properly-qualified men for 
the POST of 

{a) METER SUPERINTENDENT. Salary £160 per 
annum, rising by two annual increments of £7 10s. to 
£175 per annum, plus war bonus of 20s. weekly. 

(s) ENGINEER-IN -CHARGE. Salary £175 per 
annum, rising by annual increments of £12 10s. to £200 
per annum, plus war bonus of 20s. weekly. 

The appointments will be subject to one week’s notice 
on either side, in each case. 

Applications, stating experience, and acco 
of three recent testimonials, must be detiverst to the Borough 
Electrical Engineer, Electricity Works, 85, Fulham Palace- 
ee Hammersmith, W. 6, not later than Thursday, February 








nied by copies 


Cardidates canvassing members of the Borough Council will 
be disqualified. 
s LESLIE GORDON, 
Town Clerk. 
Town Hall, 
Hammersmith, 
ith nada “3918. 528 





Wanted by Leading Boiler 


Insurance Company, ADDITIONAL BOILER IN- 
SPECTORS for the London district. Applicants must be 
practical Engineers, with a technical training, capable of 
making accurately dimensioned sketches of all classes of steam 
boilers and of writing clear reports on condition. Commencing 
salary £150 per annum, plus war bonus. Applicants must be 
ineligible for military service, but not exceeding 45 years of 
age.—Address, 511, "The Engineer” Office. “Bll a 


anted, Engineer, in an Electric 
Light Gudertaking of 4000 K.W. capacity, to act as 
WORKS MANAGER, control entire power-house staff, and 
carry out additions and extensions of plant. Must have first- 
class engineering training and experience and be thoroughly 
capable of organising and dealing with men. Commencing 








saalry a year. No inexperienced juniors need; gore 

Address, giving all particulars of experience, %, so The 

Engineer ” O 

W22 anted, Erecting ineer, 
ex 


rience in the erection En odern Coke 
Oven an Be uct Plants, and the management of men — 
Apply, giving full particulars, to THE KOPPERS’ COKE 
OVEN AND BY-PRODUCT CO., 301, Glossop-road, wan 
A 


Wanted, Experienced Ji 


TOOL DESIGNER for large Electrical 
Midlands; knowledge of Press Tools an advan 
salary and permanency to really capable man.—App! y; stating 
age, experience and salary required, to your Leong! mapbioy- 





and 


orks in Phew 


ment Exchange, mentioning ‘* The Engineer” and No. A4565. 
Nobody already employed on Government work “will be 
engaged. 479 a 





Wanted, First-class Designer of 


HEAVY MACHINE TOOLS. Lege aes salary 


desired, and experience, also reference. No 
. | employed u overnment work will be wigngtd. ~ Applicants 
must a 


ply to their nearest Employment Exchange, mentionin, 
“The Rhgineer ” "and numbe: ber 287 287 a ~ 


Wanted, Immediately, a Jig 


ae TOOL DESIGNER. Must be a first-class man 

‘apstan and Auto Tools, Press Tools, and to be 

py a C mery 4 Tool Drawings. A permanent ition for 

a real good painstaking man. The work is of a small accurate 

interchangeable nature. Works situated West London. Only 

those not already on wyphioenae work and-residing-witbin a 

10-mile radius need ap Poly. yreeng gy ey pe experience, 
salary and age, 115, ‘The Engineer ” 115 a 


Wee Immediately, Good 


Thee to Take Charge and - Maintain 

220-volt Factory Plant, ‘consisting of Oil-and 

Suction ¢ Gas Rigines and Generators ; used to conduit. Wiring 
and I work and ) of Motors. Ineligible 
for r Army. Permanent position for suitable man of proved 
ability in routine and control of men. No person prog t on 
vernment work will be eugaged.— State ee = pl 

your nearest E he Bogt 

heer "and No. Aes. 














s 


Reinforced Concrete Designer 
REQUIRED for yg war work.—Write, stating terms 
and Penn sobre Box 3741, c.o. Brown’s, 39, Tothill-street, 
Westminster, 8. W. 1. 480 a 








Wanted, Machine Shop Super- 


bad yng for Works engaged on Fe 3B 
Vehicle and Aero Engine manufacture. Must be a man of 
first-class ability anee have had similar experience. Permanent 
position and good No person on Government work 
can be en; poly your nearest Employment Exchange, 
quoting ‘‘ The Engineer and No. A4575, 456 a 


Wanted, Works Manager for 


growing concern in the North Midland area, Manu- 

facturers F Constructional Steelwork, Gas Plant, Sheet Metal 

work, &., employing about seventy hands. Thoroughly 

ical man required to take a live interest in business. 

ix o’clock man essential ; first-class salary paid to first-class 
man, possible view to directors —— This _ a ——— a 

cation to infuse new blood in ‘ea ditions neern of w. ich 

the Senior Principal is soap of additional ‘help. Send full 

details of vast experience, salary required, the whole of ig y 
will be treated in the strictest of confidence. —Address, 34 
“The Engineer” ice. WI a 


W orks Manager.—Required, a 
thoroughly competent WORKS MANAGER up to 
all Modern Shop Practice to Take Entire Charge of a large 
Factory concerned in the Manufacture of Electrical and 
pena Apres Good — salary first-class _man.— 
dress, P644, ‘‘ The Engineer ” Office. P64 a 


ssistant Mining Engineer 

4 haber be, he for fasta igen a ee of 
7 

rverng to NIGERIA g. rite, o8 ing fu oa ications, 


IA, c.o. J. W . Vickers ani » Ld., 5, 
Nicholas hog E.C. 4 "217 a 


onstructional Engineer or Con- 
TRACTORS’ ee ee 4, Bie OPEN for early 
ENGAGEMENT ; com; e Ful 














Designi wid en Write, 1 food and aly, 
ign le general experience. — ocality and sal 
to Box 775, Willing’s, 125, Strand, W.C. 2. 4 





ae -class Skil’ Designer Re- 


pines 20 accustomed to Marine Oil Engines up to about 
HE. for one with the right experience. 
No oo “ posed ni on Government work will be engaged. 
State age, experience, remuneration and when freeto start.— 
Apply to your nearest eae: Exchange, quoting “ 1 
Engineer” and No. A4414, 181 


eating and Ventilating Engi- 
NEER Savise Se of Pre; Schemes 
and Taking Charge of work. State age, ex 
salary required.. No one living more than. 10 miles away or 
on’ Government aes need apply.—Address, 7, “The 
Engineer” Office. 7A 


Res edd for a London Institu- 


TION, an ENGINEER to assist as Teacher. A practical 
man, College trained, with experience in teaching preferred. 
State age, experience and salary required, and enciose copies of 
testimonials.—Address, 454, “ The Eagineer” Office. 54 4 


Ronse for a Modern Aero 


eg mer Commercial Vehicle Factory, a first-class 

to act as D of P — Appili- 
aa should be all-round men, able to opera’ e variety 
of machine tools and have full confidence in thett srgind No 
one already on Government work can Apply 
your nearest Employment Exchange, maonentaag? 
Engineer” and No. A4576. 457 














Wanted Capa 


DRAUaHTsway Must be good engineer with 

ical training for controlled 
ae An oy Manchester district. No 
overnment | work will be engaged. atthe 





workshop 
cutsbitimont on 
person already on 
‘our nearesti E 
ngineer” and No. Piste. 


Wn ted, LR yen ng and 


capable JiGand TOOL DKAUGHTSMAN, preferably 
with experience of Motor Vehicle Manufacture. London 
district. No person already on Government work will be en- 
gaged.—Apply, stating age, salary, and full particulars of ex- 
perience, to your nearest Employment Exchange, mentioning 
“The Engineer” and No. A3929. 463 a 


anted, Experienced Draughts- 

MAN for large Manchester 

district, used to General Maintenance Work, Lay-out of. Plant, 
Buildings, &c., also General Repair of Machines. . No one 
already on Government work wili be engaged.—State , OX- 
rience, and uired to your nearest Employment 


salary 
change, quoting “ ¢ The! Engineer™ and No. A4606. 
W anted, Experienced Jig and 
Tool DRAUGHTSMAN for Government work. West 


of England. No person already on Government work will be 
engaged.—Apply, stating age, “salary and full particulars of 
experience, -to the nearest Ezoployment Exchange, mention- 
ing “‘ The Engineer” and No. A454 429 a 


Wanted Immediately, poniees 


MEN capable of designing Jigs and Tools for 
a me a ly, ba 4 experience, to 
i ee ye = Bg 




















“The Euginoer™ and No. No. 
© persons abenay¢ on oo Se work need apply. 


Wanted, Ji ig and Tool ee 


MEN for — econ work. No ue a) wn he on 
Government work engaged.—A nearest 
et Pe en Bonar en “The “er” a> No. 


W anted, Two or Three Mechani- 
CAL DRAUGHTSMEN, ey accustomed to 
General Tbe campea work. No person already on Govareanant 
work wi!' be — Apply, a age,- experience® and 


Exchange, , 
pata care and No. wt eae YZ 














[raughtsman, Senior, 

for na nieelle aoa aes ENGINEERS’ DEPART- 

MENT; varied work; eae romotion for good man. Noone 

already’ on Government wo! rest Henpte .— A! ye wish 

tu cul our a mployment change, 
doaie Te Gaglecee anda tare 











Dre Wanted bya Large 


Controlled Engineering Works eed 100 on of 

don; age about 30, with Mechanical Engineering 
Toatning; up-to-date experience Portable and Traction Steam 
Engines and Boilers essential. No person already employed on 
Government work = engaged.—. Aare, s ig ae ly 
age, experience, and salary required, to your nearest Employ- 
ment Exchange, quoting “ The Engineer” and No. “Agase 

A 





Rea quired the Services of an 
ENGINEER to Design and Superintend the Construc- 

tion of a small —. Press.—W., Box 976, c.o. Juda’s, 97, 

Gresham-street, i.C. 372 a 


Very Interesting Post in France 


is UFFERED to a and FORE- 





[raughtsman Wanted aa Large 


firm of Electrical Engineers (Government controlled) in 
West London district. A fully competent man, used to the 
Mechanical Design of Small Motors, Dynamos, and Switches. 
Only those not already on Government work and residing 
within a 10-mile radine need leer and only replies fully 
eres - particulars of experience an wil: be considered. 
—Address, 476, ‘The Engineer ” one” 476 «4 








MEN familiar with the 0} 
Machines, ing thorough knowledge of oe subject, and 
capable of furnishing reliable ee dress, ee 


DEJAN, 10, Rue de ia Pépiniére, Par 


Required by High- class Firm of 


Motor Car and Aero Engine M: 
ENGINEERING LECTURER, B.Sc. in Engineering pre- 
ferred ; would be —-* to Lecture ange and 





raughtsman Wanted, ‘Capa ble 


ip to date, in General Machine Zoot — West 
Riding. no and accuracy essen shop ae 
State age, experience, salary required, when at liberty. 

person mere Cyn upon a ‘Govermnent work will ns 


engaged. Applicants must apply to_their nearest Employ- 
—_ “The Engineer” and — 
A 








Students, conduct periodical 
for keeping all records of apprentices and students’ progress, 
both practically and technically in terms of a specitically laid 
down syliabus. No oe erm Sep 3 employed on Government 
work will be ee nearest — Exchange, 
mentioning *‘ The Gagan: and No, A 284 a 


A Fully - Qualified Cement]a 





=| Drag ghtsman.— Wanted Experi- 


ENCED WORKS DRAUGHTSMAN for neral 

ngineering and Cragrectionss Works. ee in instal- 

lation and up Kee "Sages hinery and Buildings necessary. 

y a ‘Gana work will be. engaged.— 

anal peed ss Em i rere Exchange, mentioning ** The 
Engineer,” and No. A 508 « 








WORKS eal WANTED for Overseas D 
must be experienced and well trained; liberal remuneration 
and excellent prospects. —Applications, with fullest particu- 
ars, to be adaressed to Box No. 888, Wiliings, 125, strand, 
ian: W.C. 2. 538 a 


[Praug ghtsman Wanted for 


at age work for Factory near Woolwich for Auto- 
matic M: None at present on soning ne work 





(zeneral Works Chemist, also a 


CHEMIST with Micro Metallographic experience, for 
work in connection with Aero and Motor Construction. No 
one already on Government work will be engaged. taut 
stating SMEeN TS A age, salary expected, to 

RTMENT, Austin Motor Co., Limited, Longbriage 
Works, Northfield, Birmingham. 333 4 


Wanted, Well-educated Lady 





or residing more bs 10 miles distant nook a) “4 State age, 
experience, and salary required.—Address, “The E.gi- 
neer” Office. 485 a 


rau htsman Wanted = with 


-Class Mechanical Engineering Experience. Some 
‘aioe of Lifting Machinery an advantage.—Apply to 
—_ nearest Employment Exchange, stating age, experience, 
req mentioning “The Engineer” and 
No. A4425. No person already engaged on by ieee. ay 








ASSISTANT. Should be at El 
Mathematics and have capacity for correctly classifying 
an Engineex’s papers. Must have fair knowledge of Shorthand 
and be a good Arya Eastern Counties.—Adaress, 470, “* The 
Engineer ” Office 470 a 


W orks Accountant, Experi- 

ENCED in practical details of a and 
modern Costing poy for large Ironfounding and Engi- 
neering Footer, capable organising and controiling Worss 
Costing staff. © person already on Government work will be 
engaged.—Full particulars. previous career, and salary desired 


to your nearest 9 gag Exchange, mentioning “ ‘Ihe 
Engineer” ana No. A46 503 a 








need apply. 
raughtsmen. Applications 


REQ _— for good experienced MECHANICAL 
ee rsME Those with Crane Work experience pre- 
ferred. Sta , experience, and when at liberty, to 
our nearest Kmployrient Exchange, mentioning “' The 
kn, gineer” and No. A4428. No person already on Govern- 
aa work will be engaged. 521 4 


Fiectrical Draughtsmen Re- 


UIRED, used to pulp Work.—Apply, giving experi- 
ence, oe and salary requi to your nearest Employment 


5 alent 








Accountant ' Wanted, Thoroughly 


quoting “ The Engineer” and number 411. No 
one at preseut on Government work will be engaged. 411 a 








I char 

Cost Books 1 im Engineering Works, West Riding of cuaae, : 

card 0: Will be required to furnish 

analyses, ‘wonthiy trading accounts, mJ Good position to 

sneromenly reliable competent man.—Address, stating age, 

Fen Lith meeps, &c., in strict confidence to 500 “The 

E * Office. No one already engaged on Government 
wor! need apply. 500 a 


Cost, Ac Accountant ‘Wanted for 








large Marine : Raineting Works (Controlled Establish- 
amen es (wages materials a Sooty teas ‘ding final costi oat 
and on nelu 1D 
and first-class know Of the most modern methods “toatl 
can of ing —_ perience, and should oboe state 
particulars of wn and enclose copies of 
Teteveneent to Aecoun TAN 


Wm. Porteous and Co., Adver- 
663 a 





anted at Once, Good Engineer 

DRAUGHTSMAN. Must be used to Modern Blast 

Furnace and eke o Plant. No person already on Govern- 

will be —Apply your nearest TA 
Exchatge, mentioning “The Kngineer ” and No. A4Ss. 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 
6, Wetec, 1 LONDON, E.c. 


Al uare, chester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 300. 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paoss II., IIL, IV., XC. 
Numerical Index to Advertisements. 
Paes LXXXIX, 


MAF. 4 1915, 


t ; OF ltt 
: % 


Seana 








ii 


THE ENGINEER 

















Experienced Draughtsmen for 
einforced Concrete work WANTED IMMEDIATELY. 
London, W1. Ne person already employed on Government 
work will be ey or Apply, stati 1g age, experience, and 
salary required to “The ‘ngineer ” ” Office. 504 4 


First -class Assistant Draughts- 
MAN REQUIRED for Aeroplane work, S.W. ndon 

Good mechanical Sexienne essential. State experience _ 

salary required.—Addre: “The Engineer” 

person at — on ae al work or residing more than 








ten miles distant need apply. 
eating and Ventilating.— 
DRAUGHTSMAN REQUIRED capable of Preparing 


Schemes and Estimates. State age, experience, and salary 
required. No one liying more than 10 miles away or 8 
Government work n apply.—Address, “a 
Engineer” Office. P68 a 


echanical Draughtsman 
i 3 ust 





WORK OF NATIONAL IMPORTANCE. 


(Japable Business Man, 38, 


M.I. Mech. E., having extensive Home, Far 
Eastern and American enginecring business experi- 
ence, including Finance, &c., and p i 
wide knowledge of affairs and men.—QPEN ‘to accept 
ADMINISTRATIVE or other POST, or as Assistant 
to Directors, for duration of war. Open to consider 
permanent appointment with view to after-war trade 
at home or abroad. 

For work of national importance, salary of minor 
importance. 
Address, P620, ‘The Engineer ” Office. 


Shinni 





P620 


SITUATION WANTED. 
(Shief Accountant; 25 Years 


with large ares, 
Persona] and Impersonal Ledge 
Deparemignnls Accounts. Monthly Trial Balanee. 
Le a al P. and LU. Accou ol 
Posen be Disverct Retui 
Hom bee ‘ore’ ceounts (Inwards ‘and Ou 
sod Lahore r(anal renee Disscotiont 
Papel and tC iintenante Cox res apa | Stock Anoornte. 
and 
Foundry Costs s and Prices. 
Smithy Costs. Tool Room and Pattern ~“oed Costs. 
Special Costs. Cost Compariso: 
Directors’ Financial Comparisons. General ‘Statistics, ay 
Address, 505, “‘ The Engineer ” Office. 505 





— 
E ngineer Desires Position as 
4 ACHINE SHOP FOREMAN: present position 
{foreman four years, DESIRES CHANGE. Free Feb. 16th. 
ate J diseipt mati ay yf ey oes Ligue sol Tact- 

; keen ayian. t al , 
Mhbetugincer™ * - as ia? 





WANTED by firm of Engineers in 
have good knowledge of French and be Chace and accurate. 
Good wages to se man.—Address, 474, ‘The Engineer” 
Office. No one resent on Government work or renee 
mere than 10 pies ee dists ant will be enzaged. 474 





Mascra Disen ged, Desires 
ION of TRUST wit 2” Piping and General 
— for the Army. oa 





Mechanical Draughtsmen 
WANTED for large » Eosinesring Works in Lancashire. 
conversant with Turbo ion Lay-outs; also Design 0} 


Plant —Apply,. mating age, ex- 


Surface and Jet Gentnsien 
 mpcgmect |G 


verience, and salary requi 
Exchange, mentioning * The ‘kngineer” 
person at present on Government werk will be Ban Bla 


wo Experienced Mechanical 


DRAUGHTSMEN. Good permanent prospects, prefer- 
ence to applicants with knowledge Internal Combustion 
nes. No person already employed upon Government 
will be engaged.—Applicants must apply to their nearest 
Employment Exchange, mentioning ‘‘ The satin ove 


uumber 461. 
\ anted at Once, cS Midlenda. 


an active and intelligent FOREMAN, to Take Charge 
of Smiths, Stampers, and Plate Workers ; about 20 hands ; 
one who has been previously in charge and accustomed to 
economic production of work preferred. No person already on 
Government work will be engaged.—Apply, giving full 
ticulars, stating wages asked, age, and whether ineligible for 
military service, to your. nearest Suaplarment Exchange, men- 
tioning; The Engineer " and No. A%S 467 a 


Wanted, Foreman for Controlled 


Engineering Works in S.E. London. One with good 
mechanical and electrical experience essential. No one 
already on Government ee resident ae than 10 —— 
away will be engagsd.—Reply, stating experience, age, ani 
galery required, to F. W., c.0. Dixon's, 195, Oxford-s ~~ w. 
0! 


A 


Foreman Fitter Erector Wanted 


for the Erection of large By-product Coking Plant in 
Only experienced men accustomed to Structural 

Py pitas, Boockinery, and General 
Erection need apply. We peren ready po. Government work 
will be engaged.—Apply, Fasting. fall lence, age and 
wages required. to your nearest | Shy sates, Pe men- 
tioning ‘“ The Engineer” and No. A4621. 


Fogemer Wanted for Case 
Hardontey; ber oa Used to handling labour and with 

Fu Good permanent 
job. ‘for right “ye on: 


“tg 
engaged. —Apply, with full Sotei. to ose 2 pues, os 














South Wales. 
Steelwork, Tanks, 








e on Government work A! be 
los: 
* 3m 








(F004 Foreman Manager Wanted 


for Hydraulic and General Engineering Works, to Take 
Charge of about Fifty Men and Boys; must have thorough ex- 
perience in Mag¢hine Tools ; also ie Fitting and Erecting. No 
person aired employed upon Government work will en- 
gece +Applicants must apply to their nearest Employment 
Xchange, mentioning “ The Engineer” and num os 


Machine Shop Foreman Wanted 


by Controlled Firm, Manchester district. Applicants 
should bare held similar position with experience on Turret 
Lathes and Gear Cutters. Must be up to date in latest 
machine shop practice, and able to turn work out quickly and 
tely. abr stating age, experience and sal ired, 
to your nearest Employment Exchange, mentioning “The 
Engineer” and No. © person already engaged oe 
Government work need apply. 


M['ravellers Wanted for Vacant 
Areas to Sell to Engineers and Boiler Owners. Liberal 

rs. Give details of connection.— 
, Strand, W.C. 370 a 





rane 





commission. Sere repeaters. 
Write, Box 816, Willing’s, 


le Saidress, 0, Pie 
ist Class B.O.T., = 


Engsee 
IGIBLE, would like SHORE EMPLOYMENT. 


eneral experience ; charge steam plant, or similar 
st; 15 years’ Teneenee from one firm. + Aearoee, 


9, “ The Engineer ” Office. 
Eagineer (26), A.M.I.M.E., 
and Ro. pet nly et RES HONSIBCE 
POST! i id in or out of factory.—Address, P668, be Enel 


from rough sk re surveys, &c. 
Engineer Oftice. _— 





responsible 





neer 


Engineer (35), Shortly Disen- 
GED, “gcremncsd POSITION of RESPONSIBILITY ; 
years shops, 2 yea years’ office experience. 
quand technical Knowledge. —Addrees, Pseg “ The 
Exgi neer (86), Ineligible, Free, 
years’ thorough D ge experience, mechanical, 
lectetial, aeronautical, cient works i he a SEEKS 


NSIBLE POSITION.—Adaress, Engi- 
ony y Ome. b 


Engineer (36), Thorough Know- 
DGE (Technical and Prac of Locomotive. 
Marine, light aan heavy Engines, Machine Tools and General 
ies tubes Sages POSITION 9g 4 ist seamen: a - 
Sager ka alata MOAR 


.—Address, P652, “ 

















Foundry Manager and Moulding 
dente le, Ge Ss CHANGE. eater 


Lies Boiler Maker, Age 37, 


iit rsperienee han Sad and marine work, well up in 
work, &¢ 


Tess, POIO, "Ther Engineer” 


; also ‘BE3-n0et line welding.— 
Office . P670 » 





Fes. 8, 1918 


anted, One . or Second. 





NOASHIRE BOILER, 30ft. lon 

bin, or 8tt ain di. Kah 5 tt 

KING end CO. a twee cee hae 
anted Quickly, for C ‘ash, 


HORIZONTAL MILLING MACHINE, 
by 74in. by 16in.. either new of go od second-hand. “Anos Bin’ 
phate, | A raftleniane and pe fa oo aie to 8. RICHARDS 
» Engineers, Lowestoft. C: f 
andes snaniie * an ty Eon 


Wanted, Roof Principals, 5: aft, 


t. overall span, suitable to carry timt 
roof. Sine sketch, full particulars, price lad where sate 
seen.—Address, 422, “The Engineer” Office. 





and where can be 
ei 


Wanted, Second-hand, 2-4 Ton 


AVELLING CRANE; Gauge, 4ft. 84 
wrice, anit uilt, and where can be ing oe o ae “$n 
ather and Crowther, Limited, 10-13, New B Bri ratrect, EC4 
286 ¥ 








Wanted, Several Hydraulic 
PUMPs, preferably ip high, intarmediat and 





Yai or Superintendent 


Machine and Fitting Shep. REQUIBES POSITION ; 
General Engineering. Shell eroplane experience.— 
Address, P6735, * The Engineer” PO73 B 


oreman, Will Shortly be Dis- 


ENGAGED, SEEKS SITUATION as Head Foreman; 
11 years as Foreman with Ashmore, Benson, Pease a SKA &- 
’ 
P636 B 


one 
Office. 





Limited, Constructional Department.—Address, E. 
East View, Osborne-road, Stockton-on-Tees. 


7" 

oundry Foreman (45), 17 Years 

as foreman. Large experience in heavy bronze and 

iron castings, loam and dry sand: DESIRES POSITION as 

FOUNDRY MANAGER, or would Take a Position as ay ad 

of Iron or Bronze Castings, or any place of trust suitable a 
reliable man Address, Pr, "Phe Kngineer" Office. Pést 

Ex- 


Machine Shop Foreman. 


C&PTIONAL experience. Automobile work, lay-outs, 
Bnargetic and TE 








tools, and installation of plant. 
Address, Poss, “The Engineer” Office 


Shop Foreman, Fitting and 
Machining, DESIRES SIMILAR POSITION, or as 
8u mtendent. Wide experience on machine tools. petro! 

aD raffin engines, automatic machines, ea os | &. 
Repetition on a recommendation.—Address, P661, * The 


Engineer” O +h 
[riluential French Sy ndicate | ¥ 


EEKS FRENCH AGENCY for first- ages rh Bg Boat: 
—Address, Eagnorr 





acering or allied Firm.—. 





2 ~ Pes, * Fhe 


tern-sh 
ane ata Gao ae iat sate 
2 country. poo doe yg vcer 





[»Jectors and Ejectors, &c.— 


AN EXPERT IN THE pesite CONSTRUCTION, 
AND EPPICIENC 


of these and giles ine Es peat hitherto of Cc tinenta! » 
would be glad cal eaoele ics. 
aud SER eee oes othe DE tx mpany 


terested in 1 t of t ve b 
Bee comts sah gine Reve 


Jig. and Tool expert (32), 





perienced in laying-out and ra: start) shy 
for the Production of intone eccha hangeabla a sail are re 
onto am | ft POSITION as KS MANA! 
o ‘OOL ENGINE First-class orgapiser.—Address, , 
The Engineer” Ofies. P6539 B 





rganiser, 16 Years’ Practical 


ence of modern inte: ble poping and pr, “i 


experi 
DESIRES POSITION CEs, iii ti 


D 
on eo esd, “Whe Enpineer smal 


Practical ier (44) ais 


POSITION as WOR SUrsaiyts DENT or similar 





dia. by 4in. to Sin. 
a mounted on ©.T. “wapety. tank addreen: eendine full 
particulars, 305, “‘ The Engineer ” Office. 


Wanted, Steam Shunting Crane, 
8in. gauge, abont 3-ton ca ty. Send dil 

artic: — ous price. —THE AVONSID ENGINE 

td., Bristol ith 


anted, Steel Chimney, 40in, 
core -100ft. high ; also GALVANISED SHED, 
145ft. by ore. wide —Address, 515, “ The Engineer ” Office. 


515 e 


anted, Vertical Boiler, 12-15 
H.P.N.. "tor 80 1b. pressure.—BURRELL and 00, 
Ltd., Millwail, London, E. 499» 


W anted, 100 K.W. Steam or 
OIL GENERATING SET, CC. 220 volts. Particulars 
518 F 














and price.— Address, 518, ** The Engineer ” Office. 


Wanted, 120 BH.P. Gas En- 


NE, suitable for Suction Plant; also 350 PRO- 
DUCER PLANT.—Address, 516, ‘‘ The Engineer” Office 


516 


anted, 500 K.W. Generatin 
SET, 500 volts, eee 3 Belliss engine costo 
or ~ ofter.—A. UNDERWOOD, 3, Queen-street, = ndon, 
Time Recorder Wanted, 
rice and where can be seen.—Box T. R., Smiths 


State pi 
Advertising Agency, Ltd., 100, Fieet-street, London, & C.1 


iTi0's 














Sobsonimte. arent for Swiss 


Engineering Firms can PLACE ORDERS destined for 
pos novang ~ on ewe forestall German efforts — 





Addross, P6' The Engineer” 
Al Lar, rE, e Firm of Engineers in 
at ores Beye PU tied 
oom ae Boras ing otce. 
a ate boa “Th 2002 & 





c E., Inst. Mech. E., BSe., 


Jat fl ENGIN Sm ty EXAMINATIONS.—Mr. G. P. 
Sc., A.M. Inst.C.E., &., personally PREPARES 
CANDIDATES, §, either orally scaly, or by correspondance. Hundeeds 


of successes twelve 
commenced A, any time. oN Victoria street Westauneter 8 <8 W. 





Penningtons, oie mena’ Tutors 
Postal Cow in Mechanical Ki also A.M.I. 
CE, and AMIM-E | Introductory Course eering 








ineers 
in the City, 


~ London Firm of En 


is opel cuca), having offices centrally ~— 


° 7 5 

GAvanioed Tanks.—F our or Six, 

Circular or oval preferred Open tops. fim 6ft. by 5ft. 

eb ornear. About 3/16 plate, properly an, and s' aig 
pth ibe jn pore condition.—Offers to FOIL COURANT 


ocomotive, Electric Battery 
WANTED, suitable 24in. gauge, rail track, cap: able 
of hau ing F load 5 to 6 tons. —Address, 56, * The 
Engineer ” 


The Following Plant is Wanted 


immediately for urgent Admiralty work :—LUCO., 4ft. 
8sin. gauge, SER eel coupled ten inch, or six-wheel coupled 








ws. inch ; 2tt. gauge. a wheel coupled LE 
DRIVER, frame, “iidsorwoed and BOILEK SIDE- 
TIP WAGONS, 8hin. gue, ~*~ Canal pattern; 
RAILS, F B, solos, 40 Ibs , 20}bs., with fi 


plates ere points 
whe Og l-ton STEAM HAMMER, 
ELECTR INCHES ; § 10, 18 and 20- tou CRANES Two 30- 
EP. ‘SEMI. PORTABLE ENGINE with large fire-box.—Full 
ny to Box C.E.M., + Ms 4 and Williams, 160, aes 

, oF 





as New, 
What offers ?—A. F. 


Time Recorder, 
latest model. 





NT one or two 
have first-class soenection 
export merchants, ee con 
“The Engineer” Office. 

* P664 D 


on a commission hasis; 
ree, engineers, ste1m users. 
sulting engineers.— Address, P66%, 





executive appointment with ry ‘ixm. idiands 
preferred. Adv r has soxperons contraiiing 
modern Focthboila of Teaufacture a ith firms (presen 
position 11 years duration). Tactful = ful 

tools a speciality.—Address, P642, *‘ Engineer ” bimce 











Wa anted, in Country Factory, 
SWITCHBOARD ASFEND ANT. Must be thoro 

experienced with Gas Engines, able to do all running repairs 

usual in power-house. State fuil pastienleys. —Address, 
“The Engineer ” Office. oe 4 


Wanted, Storekeeper Capable 


of Running a very Heavy Stores; used to handling 
labour; manufactured goods eegiead from’ mills ; knowledge 
of examinin, placing in to stock ; and shipping. ’ Permanent 
job for gong man. No Peppa alread sony on vernment work 
will be 9 Hore Apply, with fu = to on near: 





Ove Engineer, A.M.I.M. E, 


| Inst. 7, = D ——— PERMANENT pene = sl 


ENT; 3 
works, D.O., a “correapon a ool copter KR...) general: 
mechanical, producer gas plants, winding and gears ; 
— “engiheering knowledge. — ; ms The 





Req uired, Position as Resident| is 

GINEER; 2 B years’ experien ce as 2 Sane and | Fens 

ane a Good me ee en a gd organiser, , sod oonteciler 
py —Adéon, P6531, Phe Boginesr a Office. POS B 





Employment Rxchunee,’ eter “Fi 
No. Au AM1L. 497 2 








Cteel Metallurgist, ap in the 


[ mperial Engineering Service.— 
NICAL and STRUCTURAL . DESIGNER- 

6309 Avenue.—60. Mark-lane, E C. 3. 

Let us quote you for drawings or tracings. P6301 


Post- -War Work Oftered.—En- 


GIFEED, » with 26 years’ tochpteal and commercial 
an Business with 60 


DRAUGHTSMEN. Tel. 





PELLEY, 149, , -road, E.C. 1 1711 « 





Bagshaw’ sW rought Tron Pulleys, 
as used in Government ents, are the strongest 
chea, and best in the market. Quick delivery given 
{th ted price list, containing —, for transmission of 
power b erm belts, ropes and s ree.—J. BAGSHAW 
se SONS, Limited, tngineers, Batley, Yorkshire. G91 





(Compressor, in Good Runnin 
order ; capacity 100 cubic feet per minute, pressure 100 !b. 
per square inch, ys te vate power required 20 H.P., approxi- 
seh weight 164 ¢ Price . Can be seen by appoint- 
ment.—Address, Pe “The Engineer ” Office. ie @ 





experience, sole owner of Special 
ears’ conn ca DESIRES to inte: UCH with = 
MAN UFA ui 2 pd CONCER > 4 amalgamation of 
n factory (controll ti 


terests. ed) 
sold by Minis nd i916, but business kept going ond dread fe a 
tart ee, pais or Solicitors only. I "Address 4 eg he 
ee ss 


(\apital Required for Most Com- |* 


ETE INTERNATIONAL ENGINEERING DIBEC- 


























W anted, Working Diesink er, a Jrentagtare of Ss fies oobi sel get Oxy M cctlea by pe TORY, , advertiein ior Bri itigh Masathctaters Ant clio’ 
od: hod. Sinking Dr Forging g@normous demand for firs e after peace. — ress, 
Dies. oune's 4 octal stots -Eelh penne oe already ~ ferme, dress, Zt it “The Engineer” Office P672 1 
emplored) ypon Sar cites Cop vill be engaged —A \pplicenss Lon on. 8 
must @ y to their nearest Em a nange, me: 
ing“ Phe Engineer” and number 527 4 wo Engineers = Hi hly Wanted, , for Immediate Delivery, 
° i — , with University degree == —_ ae ag. New or Second-hand TRAMWAY RAI 
Sinker. — First-class Die| if ‘oth with Sin, high, Sin. base.—State prices and where oan be 
ie inKer, 3 FI 1 and p pia Engines th with to Bor #2, co, Mather and Crowther, Limited, 10-14, New: 
SINKER for Heavy Drop Stampings, including Motor able ‘foreign experience, vetaabt' with iodern” methods Bridge-street, B.C. 4 285 ¥ 
Cranks and Aircraft “4 —— anerit a. ; ~7 full a. to. me pene in Taternal Bin 
t b 3 1 em upon 51D rs a purposes, DES . 
Grertiineat | work ® TiS cagee aa Applicants marie ty wan EOTIATIONS with aplodste M at oat We for India, Second-hand 


their nearest Eeaplorment anne mentioning ‘ “S 
neer” and number 171: 


rector Wanted for Structural 


Plant, preferably with experience in Aerial Ro erie 
State experience and salary expected.—Address, 530 i aa 
Engineer ” Office. 


Frrst- -class Gaugemakers W anted 
in the Enfield district. Must be capable of reading 
Drawings. Good pay for suitable men.—Apply, Box No. 863, 
Willing’s, 125, Strand, W.C. 2. 4160 a 


(Fovernment Controlled Estab- 


LISH MENT, N.W. London district, REQUIRE experi- 
enced FEMALE OPERATORS on Lathes, Milling Machines, 
Shaping Machines, and Grinders. Preference given to those 
able to set up for and take charge of junior operators. No 
persons more than 10 miles away or engaged on Government 
work need apply. ~Addres3, stating qualifications, &., to 449, 
“ Phe Engineer ” Office "49s 


rinders, First-class Univ ersal 


HOLE AND TOOL. No one already engaged on 
Government work eligible.—Apply, at your nearest mploy- 
ment Exchange, quoting ** The Engineer ” and No. A4502. 


Ambitious Y oung Graduate 
(B.Sc.), SEEKS an APPOINTMENT in Controlled 
Establishment in which hard work, combined with first-class 
se hnical knowledge and organising ability, will be rewarded 

y a chance of promotion. Accustomed to handling both male 
m4 female labour.—Address, P638, “ The wesc oe 


Engineer, | “A.M.I. Mech. E,, 
esires Appointment witk firm of London Engineers. 


Possesses wide experience in crushing and grinding machinery. 
Design and construction of power, refrigerating, and cement 
plants; also in the mechanical beeing. of materials ; 10 years’ 
experience abroad,—Address, P655, — 
b 




















I: 





The Engineer’ 
é V6 





Advertisers could also consider after-war prospects with 
those likely to specialise in the above. 
Address, P671, ‘*The Engineer” Office. 


Works Manager Desires En- 


GAGEMENT ; 7 years’ experience as W M, expert ta 
in 
The 


P671 B 





motors, magnetos, and high-class repetition work 
press tool work ; good organiser ; age 33. —Address, | 
Engineer” Office. 8 


orks Mana ager oF Supervisor 
ANTS POSITION ; large experience in steam, both 
reiproctit voting alse electrical ; bor jag sea bs evtcond 
= from N.T.—Address, The La ll 


W orks Manager, Production | } 
Engineer, B.Sc. (Gieon). 15 years’ British and 


“ 








Amerien experience, standardisation, cost reduction; accus- 
med to control large number of hands, now OPEN 0 BE 
ENGAGEMENT. —Address, P653, “ ‘The Engineer” 





W orks Manager Requires 
POSITION in sound Tool-making poaet Efficient 

in up-to-date essentials. Age 41 years. Selary #500 per 

annum.—Address, P656, “ The Engineer” Office. B 


orks Trained Practical Engi- 
NEER (4) DESIRES POSITION as 
MANAGER, Engineer, or Inspector of aeeri Py 
Experience in all classes of 
mountings, bomb b pheomere, 2, metal tnd t@esivork. “nod 
organiser. Accustom =n and female labour. 
—Address, P650, ** The BA P650 B 





HAULAGE ENGINE, to meet the following specifica- 


“— 2 Main and Tail Haulage Engine, 12in. steam cylinders 
x 24in. stroke, geared 4 to 1, with 2 drums each, fitted witha 
suitable friction or claw clutch ; drums should be suitable for 
carrying 11,000ft. of jin. rope. 

Maker's name, age of name, and full rir together 
sue! price, to be submitted.—Address, 4 The Engines” 


Wanted, Gas Engines.— We are 


BUYERS of “ National” Gas, Oil ~, bee 362, he 
Give full oe number, and price.—Add 


Engineer ” Office. 
anted, Good Seen aA 


pot-hosk MARINE BOILER, about 9ft. dia. x 8/9ft 

ral de urable at not less than 80 ib. working ure.— 
os details with lowest cash price to 522, “ The al 
r 








FOR SALE. 


Ergi nes.—Vertical Pair, Com- 
pED each 150 H.P., 12in. and 194in. cylinders, 18in. 
“Oe Vertical, 10in. cyl., 14in. stroke. All by Marshall, Sons 
BOILERS. —~Gallowa: ~ x 7ft. and at by 6ft. 1 Vertical 
cross-tube, 6ft. 6in. x % ot, I 00 lb. pressur 

wheat PS.—Three Westlughouse 


ical. 
MOTORS.—One D.C., 240 v. H.P., 3000 revs., one A.C. 
Zobese, 480 v., ne A 15 H.P., 480 v., Coutrol 


EDGE RUNNER aetLA,, 5ft. x 18in. stones; ft. 


Also ot. a Shake: 
AIR MPRESSORS. —Pair steam-driven i0in cylinders. 


pA Ld ‘worked separately if required ; each approx. 350 cb. ft. 
al -bottom BOLLING Pan. 33in. diam., 42in. deep. 
SE PING MACHINE, on box bed, Sin. stroke. 
Double-ended GRIN DER, manmhed on C.1. frame, fast and 


ee ane 
Ltd., 18 and 188, Lang lane, 


ELIA0eT and CO., 
and Well- 


anne 8. 
For Hire, Pumps 

poe: TOOLS for Contractor's pow Wells, &. 2in. 
to @in. RICHARDS and nl Upper “ae 


ph. rit Telephone No. 978 Hop. 


+ one Worthington 


pan. 








For Prompt Sale and 1 Delivery 
in London :— 

160 I.H.P. Kynoch GAS ENGINE. 

120 1.H.P. Grice Ditto with Producer P 

Small Ve wwe Lae ENGINE and i COMPRESSOR 


with 
110 K. E DINAMO, G G.E.C., 400 a 
100 H.P. MOTOR, G. 4 C., 400 vo 


Two G. E.C. Ditto 
DYNA ato eo, K. W., 400 volts. 





Wanted Immediately, One 


sag ae 3 4 §-Ton Steam Loco. JIB CRANE 
standard 4ft. 84in. . steam to all motions. —Send fall 
particulars of boiler, Tio. ke., te 400, ** The Engineer ” Office. 
¥ 





Wanted Immediately, Several 
New or Second-hand  Belt-driven GEARED 

PRESSES ; open front, stroke about 4in., to exert 

80 tons pressure.—CRITTALL, Braintree. P610 ¥ 


anted, Metal 


RATUS. for HIRE or lS ate y ms P firm 
who can do the Work.— Address, P646, ** The mers a 








Leading . Dron htsman (36), Cap- 


r+ & = is m3 Forge many clasges 


Mechanical work, charge Destine. 
office, or similar 8. aS eeition® a ‘paleey: £5 10s. per 
week.—Address, P637, ‘The Engineer Office, P637 & 





Wanted, One Mile Old L. and 


N.W. or similar 801b.-85lb. section DBL. -HEAD 
complete — omega and Fishplates, &., and 


RAILS, 
yrite, giving full particulars, 
‘ 72 ¥ 


with or without vioepers _ 
472, “ The Engineer” Office. 





Siemens MOTOR, 1 a Rs 400 volts. 
Two SWITCHBOARDS for above 
Also DRIVING BELTS. i Ov ERHEAD CRANE for 


Apply RICHARD SIZER, Ltd., 82, Mark-lane, E.C. Pins 





Fer Sale.— 


BOILERS.—One Portable Loco. Type, 8ft. 9in. long overall, 
outer F.B. 2ft. lin. by 2ft. 10in.; twenty- 
es Sin. states. On four wheels, shafts for 

ei ae a 1916. 
One ‘Semi porta ble Loco, Type on wooden 
frame, 19ft. long overall ; outer F.B. 5ft. Sin. 
by So: f forty-eight 3in. tubes, eleven 


spare insurance 1917. 
FRGIN E. — Horizontal Grinder, iin 4 24in.’ Pickering 
Gierece, & t. CL. fl 


ae 78in. by 14in. 
° — outer bearing, 
double slide bars, feed 


GOVERNOR, wean 3in. Proell poverucrs. 
‘hree 2in. MS Vi gt ae 


All at Messrs, * and W. W. 
525 ¢ Donnington, Newport, Salop. 











-slide gun of that period was the 68-pdr. of 95 cwt., 


Fer. 8, 1918 


THE ENGINEER 
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BRITISH AND GERMAN NAVAL ORDNANCE. 
‘i No, IL* 
Navat Gun Suppty. 


A Few words may here be s3id about the system 
under which guns were supplied to the Navy. The 
syatem differed from.that employed by the other 
maritime States, which either built their naval guns 
in national factories or urdered them through a special 
department of the naval administration. In this 
country, on the other hand, no section of the Ad- 
miralty was concerned with the production of guns, 
all of which were manufactured by a military depart- 
ment under the supervision,of Army officers. “Even 
the sums necessary to provide them were voted in 
the annual Army Estimates, not in the Navy Esti- 
mates, and whenever the Admiralty applied to private 
makers for any special type of gun or fitting connected 
with the armament of a ship, it had to do so through 
the medium of the War-office, which became the 
actual possessor and final custodian of the articles 
supplied by the manufacturer. This practice only 
came into vogue shortly after the Crimean War, 
when the Board of Ordnance—-an indépendent depart- 
ment closely connected with the Admiralty and the 
War Department—which for hundreds of years had 
supplied both services with the arms they required, 
was merged into the Military Department, which 
took over the business of furnishing the Navy with 
its guns, ‘The Navy thereupon ceased to have the 
direct control of the provision of its armament that 
it had previously possessed, nor was it even repre- 
sented in the department responsible for supplying 
naval ordnance.t This assuredly was an anomalous 
position for the premier Naval Power, but the arrange- 
ment seems, on the whole, to have worked satisfac- 
torily, until the breech-loader controversy found the 
most enterprising spirits in the Navy in opposition 
to the military authorities on a question that had a 
vital bearing on the sefety of the State. 


Gun STEEL. 


The invaluable services of chemists and metallur- 
gists in rendering possible the development of naval 
ordnance have been alluded to. Without their assist- 
ance progress would have been impossible, and the 
skill of the ordnance engineer would have been stulti- 
fied. As showing the wonderful advance in the 
quality of gun steel during-a period of forty-five years, 
the following table is instructive. The best steel to 
be had in 1864 was brittle, unreliable, and practi- 
cally useless for the construction of powerful guns 
gunst :— 

Tests for Material for an 1864 Gun and a 1909 Gun 
(tons per square inch). 











1864. 1909. 
‘Breaking Elastic Breaking | Elastic = 
stress, limit. stress. | limit. 

Wrought iron coils...| 23 Re ae - 
Wrougit iron hoops 10 — — — 
Ordinary steel for | 

FPS A —_ | 34to 44 21 
Nickel steel for guns -- = | 45to 55 | 30 
Wire for guns... ... — — |} 9tolld; — 





Navat Gun MountTINGs. 


As a triumph of mechanical ingenuity, the mount- 
ing of a modern naval gun of heavy calibre is: pro- 
bably more remarkable than the gun itself. It has 
already been pointed out that the 68-pdr., the heaviest 
naval piece in use in the Crimean War, was mounted 
on & wooden truck carriage, which differed hardly at 
all from the gun carriages used at Trafalgar, or even 
from those in use at the time of the Dutch Wars. Yet 
only twenty years later a gun weighing 100 tons was 
being worked with ease and safety on a hydraulic 
mounting. As late as 1862, in fact, the standard broad- 
side guns of 58 cwt. and 65 ewt. were worked on anti- 
quated wooden carriages by no less than fourteen 
men. An interesting picture of gunnery exercise 
in 1862 was given by Commander Dawson, who 
wrote: “‘ Those who have, in former days, worked 
the officer’s gun at first quarters in the Excellent, 
may remember the exhaustion incidental to the jerk- 
ing action, both on the handspikes and on the tackles, 
in dragging the gun round the sweep piece to different 
bearings beyond the ‘wooding’ point. On the 
Cambridge broadside was a 95-cwt. gun on an 
equally barbarous rear-chock carriage, which twenty- 
two stalwart seamen, urged to their utmost powers, 
vainly strove to train with rapidity equal to that of 
the 65-cwt. guns, and after breaking most of the gear 
the attempt had to be abandoned. The principal 


a good shooter, most unsafely mounted. A single 
rope on either side, and a single whip in rear, formed 
the running-in gear. The carriage was not tied down 
to the slide, nor was the slide tied down to the deck. 
The compressors did not control the movement, 
except when set up for actual firing. And when the 
ship was in lively motion at sea, it was highly dan- 
gerous to cast off the lashings so as to use the gun, 











* No. I. appeared February Ist. 
tBrassey (‘‘ The British Navy”). 





} Sir Trevor Dawson's lecture in 1909. 


for, whilst in the fore and aft position, the gun might 
capsize or fetch way, and in the attempt to run it in, 
to shift the pivots, or to load, there was a corstant 
peril that in a quick roll it might break loose from 
all control. These slide guns, therefore, were seldom 
used in a sea way, and when they were it was no 
small relief to all coneerned when they were again 
firmly lashed to the decks and bulwarks.”’ Captain 
Preedy’s evidence in 1865, as to similar slides for 
the 64-ton guys in the Hector, was applicable to both 
weapons. ‘‘ The other day we had great difficulty 
in running the gun in, with twenty-two men on the 
train whips and tackles attached to the carriage, 
the ship heeling over 6 deg.; but the fact of firing the 
gun, I have no doubt, would have brought it in.” 
Admiral Hornby stated in 1865 that Captain Willes, 
having cast loose, for exercise in a seaway, a 6} ton 
gun so mounted, the gun became unmanageable, 
and the men were afraid to approach it. Comment- 
ing on this incident, Commander Dawson said : 
‘Any experienced naval artillerist who will carry 
his thoughts back seven years, will wonder at the 
hardihood of Captain Willes in attempting in a sea 
way to cast. the lashings off the slide guns of that 
period. So unsafe were the gun slides then in use 
that ships so provided were virtually disarmed by 
a moderate swell of the sea, as reported by the late 
Admiral] Warden ‘and the captain of the Lord Clyde 
so late as 1866.’ Secarcely more than twenty years 
later the 110-ton guns of the Sans Pareil Were man- 
ceuvred and fired in a sea way with the utmost 
facility and security. ‘The most modern practice is 
exemplified by a mounting, made by Sir W. G. Arm- 
strong, Whitworth and Co., Limited, for the 12in. 
guns of a foreign warship, and described in THE EnGI- 
NEER, Of October 31st, 1913. With this apparatus 
all the operatiors of loading the gun are performed 
in twenty seconds by four motions of a lever in the 
hands of one man. ‘It is literally true that a modern 
15in. 1950-pdr. gun is worked with far greater ease 
and rapidity than the lightest ship’s gun in use forty 
years ago. The British system of utilising hydraulic 
power for controlling heavy guns has been consis- 
tently adhered to for more than a generation, while 
in the United States and Germany this work has 
for many years been performed by electricity. It 
will be recalled that, a few years before the war, 
electrical power wes experimentally installed in 
one of the turrets of H.M.S. Invincible, but it did 
not prove a success, and the electrical mountings 
were subsequently replaced by those of standard 
hydraulic pattern. 


GERMAN ORDNANCE. 


Writing in 1880, Chief Engineer King, U.S.N., 
said: “Sir William Armstrong is leading the world 
in the absolute power of his artillery constructions, 
but Herr Krupp contends that, weight for weight. the 
relative power of his guns is superior.” The Essen 
works had already at that time grown from the 
modest beginnings of 1810, when they were founded, 
into the largest gun factory in the world. Krupp 
guns received a world-wide advertisement through 
the Franco-Prussian War. Friedrich Krupp, who 
took over the business on his own account in 1848, 
was well aware of the value of publicity, and under 
his direction the newspapers of the world were 
regularly supplied with réclame material. In March, 
1877, he had a letter in The Times describing the 
achievements of his breech-loading guns during the 
war with France. Of thes, he averred, only four or 
five had seriously failed, and, he added, since he 
commenced manufacturing steel ordnance in 1847, 
he had supplied upwards of 17,000 guns of all calibres, 
of which only 18, or one gun in 948, had failed. The 
uniformly high quality of Essen ordnance was con- 
ceded by non-German experts. The principal 
characteristics of these guns were: moderate weight 
in proportion to power, reliability and durability, 
great length, and a simple and safe breech mechanism. 
The breech was closed by a cylindro-prismatice wedge, 
fitted with a gas-check known as the “ Broadwell” 
ring, after its American inventor. It is interesting 
to note that German naval guns of the present day 
have almost the identical breech mechanism which 
Krupp introduced in 1869. While the controversy 
on breech versus muzzle-loading was at its height in 
England, an officer of the Royal Marines wrote an 
article in the Fortnightly Review drawing attention 
to the marked superiority of the B.L. guns built at 
Essen over the M.L. guns then mounted in the 
British Navy, as revealed in the following table : 


German Ordnance. 


Nature of gun. Muzzle velocity Muzzle energy 


(in feet). (in tons). 
12in,, 36 tons... 1625 us 10,510 
tin Sf tome 1640 = 9,699 
'10in,, 22 tons... SOND 288 7,122 
ROR, TB tem 8 5, 1509 Ae 6,553 


British Ordnance. 
Muzzle velocity Muzzle energy 


Nature of gun. (in feet). (in tons). 
12in., 35 tons 1300 ate 8200 
llin., 25 tons co ABB ics 6888 
10in., 18 tons |... 1364 |. 5160 


It is often said that the German forte is improve- 
ment rather than invention, and it is true that 
Germeny’s most notable achievements in the realms 
of science and engineering have been in the direction 
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of perfecting the inventions and ideas of other nations. 
But it is no less true that her record of ordnance 
construction is an exception to this rule. From the 
outset, Krupp ordnance has been designed on original 
lines, and, indeed, many of its features were subse- 
quently adopted abroad. According to Chief Engineer 
King, as far back as forty years ago the Krupp 
system differed from the Woolwich in nearly every 
particular—in the materials of whieb’the parts were 
composed, in the manner of loading, in the pitch of 
rifling, in the proportions of powder to projectile, of 
calibre to length, and power developed to weight of 
gun. “It can hardly be denied,” he added, “ that 
most of the points of difference are points of superior- 
ity in favour of the Krupp gun.”” In 1879 a series of 
very elaborate ordnance trials took place at Meppen, 
the Krupp proving ground, at which artillery experts 
from nearly every Power were present. The largest 
gun tested was a new 153in. 71-ton B.L., having a 
length of bore of 28ft. 7in. It discharged a cast iron 
projectile 2.8 calibres in length, with a chilled head, 
weighing 1708 lb., with a propelling charge of 485 Ib. 
of prismatic powder. This weapon showed remark- 
able precision and rapidity of fire, a number of rounds 
fired at a range of 2734 yards all taking effect within 
a parallelogram 172in. by 7lin., while the interval 
between each round averaged 4.8 minutes, including a 
considerable time taken up by the interchange of 
signals between battery and target. Another heavy 
gun tested on th's oceasion wes the l4in. 51-ton gun 
using projectiles of 1155 lb. and 979 Ib. respectively. 
Kight successive shots at long range struck within a 
perallelogram 79in. by 98in., and so rapidly was the 
gun handled that it wes estimated that in actual 
combat, with a skilled crew, it could be fired every 
24 min. ‘This was the first time that long projectiles 
hed been fired with accuracy at considerable ranges. 
Shells up to four calibres in length were discharged 
from the 9.4in. and 6in. guns, and travelled without 
showing any tendency to “ tumble.” 

These Meppen trials attracted great attention in 
England, where the results attained were contrasted 
with the best performances of Woolwich guns, much 
to the disadvantage of the latter, and The Times, in & 
leading article of August 6th, 1879, sharply criticised 
the technical administration of the national gun 
factory. ‘“‘ The country,” it wrote, “is amused with 
mere bigness of artillery, although bigness which does 
not exert a corresponding degree of force is orly an 
inconvenience, and although energy or power of 
penetration is a quality before which size sinks irito 
comparative insignificance. A shell which passed 
through armour plating, and exploded afterwards, 
would be a far more formidable missile than one ten 
times the size which failed to penetrate; and the 
projectiles fired from the big guns lately made at 
Woolwich would be less effectual than those which 
have been fired at Meppen with previously unattained 
velocities, but from lighter, smaller, cheaper, and more 
manageable weapons. The experiments lately made 
in Germany will indeed have been thrown away, as 
far as England is concerned, if they fail to lead to a 
complete reconsideration of the subject, and to the 
development of some means for the utilisation in all 
that relates to armaments, of the vast mechanical 
resources of the country.” These strictures un- 
doubtedly stimulated the English gun-making indus- 
try to fresh endeavours, but it was not until the 
whole. system of supplying naval ordnance was 
revised, and private makers were given a fairly free 
hand, that British guns began to compare favourably 
with the products of Essen. Krupp, on his part, 
continued to aim at high velocities, and in 1882 had 
under proof a 12in. gun with the then abnormal 
length of 35 calibres. In 1884 he built for the 
Italian Government four 15}in. 119-ton B.L. guns, 
35 calibres long. These weapons—the heaviest ever 
constructed at Essen before or since—were eventually 
mounted in double cupolas for the defence of Spezia. 
From this date the Krupp establishment ceased to 
publish official details of its guns, while in due course 
the veil of secrecy also descended over foreign arsenals, 
and it was no longer possible to compare, on the basis 
of authentic data, the qualities of the various guns 
used in the navies of Europe. 








MID-SCOTLAND SHIP CANALS. 
No. III.* 
THE DIRECT ROUTE. 


In two previous articles—see THE ENGINEER for 
Dec. 21st and 28th, 1917—an account has been given 
of the scheme for a. canal by the Loch Lomond route, 
which has been prepared by Sir W. G. Armstrong, 
Whitworth and Co., Limited, for the consideration 
of the Government and other interests. The same 
firm has also prepared a report on an alternative 
project for a ship canal vid the valley of the rivers 
Bonny and Kelvin, which is known as the Direct 
Route. 

THE WORK OF SMEATON. 


It. is worthy of attention that although Sir 
W. G. Armstrong, Whitworth and Co. have pre- 
pared two quite independent plans for the waterway, 
the lines selected by them as the only possible routes 


* No, Il. appeared December 28th. 
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for a Forth and Clyde canal are the same in their main 
features as those chosen by other engineers who have 
previously investigated the subject. But hardly any 
other course was possible, as the two routes which have 
been under discussion for a long period are emphati- 
cally natural routes. The credit of first selecting 
them for a Mid-Scotland waterway belongs to John 
Smeaton, who reported on the scheme in connection 
with the existing barge canal, the first sections of 
which were constructed under his superintendence. 
Smeaton wrote: ‘It is somewhat remarkable that, 
notwithstanding the country at this place lies high 
in general, yet that through this high ground there 
happen to be two different passages, both lower 
than any others, and so much appearance of equality 
in point of practicability that upon ocular surveys it 
has remained a doubt which of the two ought to be 
preferred. One of these passages is from the river 
Carron, by way of the water of the Bonnie, through 
the bog of Dolater into the Kelvin, and from thence 
into the Clyde by way of the Yocker Burn. The other 
is by following the river Forth for some miles above 
Stirling and then crossing over through the bog of 
Bollat into the water of the Enrick down to Loch 
Lomond, and from thence by the river Leven into the 
Clyde at Dumberton.” 

Many other engineers, led by the same sound reasons, 
have followed where Smeaton led. The schemes 
which are under discussion to-day, although for a 
far more important waterway than was in the mind 
of Smeaton, are as far as the routes are concerned 
almost the same. 


LINE OF PROPOSED WATERWAY. 


Starting from the deep water channel of the Firth 
of Forth, the canal by the Direct route which 
is described in the report—see the map given on 
the opposite page—would commence at a point 
three-quarters of a mile to the north-west of Grange- 
mouth Docks. For a distance of four miles the 
route would traverse the low ground of the 
Forth Valley until near Larbert. After passing that 
town on the south, the canal would run through 
high grourd for a distance of 20 miles, the course 
followed being the continuous valley formed by the 
rivers Bonny and Kelvin. This would bring the canal 
to Drumchapel, and the line thence would be on 
@ rapidly descending slope through Clydebank, join- 
ing the present channel of the river Cly near 
Dalmuir Lighthouse. A study of the genéral plan 
reproduced will show that the route follows very 
closely that selected for the barge canal by Smeaton, 
and, indeed, consistent with the desire to obtain a 
minimum radius of curves of two miles, there was no 
doubt as to the line to be adopted. Notwithstanding 
the fact that the ground is at the lowest level available 
subject to the consideration just mentioned, no less 
than over 20 miles of the proposed route are above 
the level of 100ft. above Ordnance. The total length 
of canal would be 47°75 miles, of which 18.75 miles 
would be dredged channel in the rivers Forth and 
Clyde, and 29 miles artificial waterway. The first 
four miles from the Grangemouth Lock entrance 
would be cut through the alluvial deposits of the 
old 50ft. beach which here overlies boulder clay. A 
further 7 miles of excavation would be in similar soft 
material. The 18 miles of rock cutting would be 
mainly through strata of carboniferous age, the upper 
part of which belongs to the coal measure and mill- 
stone grit series. The productive coal measures 
consist of sandstones, shales, and fire-clays containing 
about 20 workable coal seams. Those at the eastern 
end of the canal constitute the Carron and Grange- 
mouth fields ; in other cases the coal measures have 
been removed by denudation and the older rocks 
below them come to the surface. Near Carron and 
Dennyloanhead, the proposed line of canal appears 
to pass over present workings. In all, the proposed 
route passes over about 11 miles of millstone grit, 
which although it contains no important coal deposits, 
forms the chief source of the refractory fire-clays and 
ganisters of Scotland, the mining of which is so essen- 
tial at the present time. None of the workings in 
the seams which have been wrought up to the present 
time in this part of the route are known to extend 
beneath the proposed canal route. The limestone 
coal group, which is the second chief repository of 
coals and ironstone in Scotland, underlies practically 
the entire length of the canal, but the only place along 
the route where the oil shale group has been bored 
into is at Clydebank, and here no oil shale has been 
found. It will be noted that there is a much larger 
quantity of soft excavation to be provided for on this 
route than in a canal constructed by the northern 
route. 

LEVEL OF THE CANAL. 


In the case of the Loch Lomond route one of the 
most importent features is the proposal to utilise 
the surplus waters of that loch for the purpose of 
elevating the level of the canal to 25ft. above Ordnance 
Datum, with the object of reducing the cost of ex- 
cavation. It is considered that this would have 
so important an influence on cost that it would be 
a great advantage to incorporate it in the plans for 
a canal by the Direct route. The difficulty is to 
obtain the necessary quantity of water, as that which 
is available from the river Bonny and the river 
Kelvin would scarcely suffice for lockage purposes. 
It is believed, however, that a further supply o 





water could be obtained from the river Carron, which 
drains a basin receiving a rainfall estimated at a 
mean of 55in. a year. It is proposed to construct a 
dam to receive the catchment from an area of about 
35 square miles and to provide reservoirs which 
would afford the necessary storage to maintain the 
canal at the desired level. If this were not done 
it would be necessary to excavate the canal down to 
sea level and draw supplies from the sea. In that 
case, however, it would not be possible to obtain a 
water level in the canal higher than that of neap 
tides in the Firth of Forth, or 7ft. above Ordnance 
Datum, which would make it necessary to excavate 
to a much lower level than that contemplated, if a 
supply of water were obtained from the river Carron. 
It should be pointed out, however, that although the 
combined supply of water to be obtained by this 
scheme would probably meet the traffic requirements 
for a considerable period, the ultimate traffic capacity 
would be far below that of the Loch Lomond canal, 
amounting to only one-sixth or even less, unless a 
sea level canal were constructed. The opinion 
is expressed that for this reason, and because the 
water supply of the river Carron will almost certainly 
be required for the future requirements of the towns 
and manufactures of the dis:rict, a sea level canal 
should be contemplated if this route is adopted. 

Notwithstanding that a considerable portion of 
the route is through high ground, the plans put for- 
ward by Sir W. G. Armstrong, Whitworth and Co. 
include only two locks, as in the case of the alterna- 
tive scheme. They would be constructed at 
Grangemouth and at Clydebank, and the proposed 
dimensions of canal and locks are the same as those 
put forward in the Loch Lomond scheme. These 
dimensions are minimum width 150ft., depth of 
water 45ft., head room under bridges 120ft. The 
locks would be 1200ft. to 1440ft. long, 130ft. wide, 
with 45ft. of water over the sills. 

The lock scheme in both cases would include small 
commercial locks at each end, in addition to the 
battleship locks. 


RAILWAY AND RIVER DIVERSIONS. 


The construction of a canal by the Bonny and 
Kelvin valleys involves a larger disturbance of exist- 
ing road and rail communication than the Loch 
Lomond project. Railways would be crossed at 
no fewer than nine points, and of these, four are on 
important lines. The chief problem would arise at 
Clydebank, where the Lanarkshire and Dumbarton- 
shire Railway and the Glasgow, Dumbarton and 
Helensburgh Railway would be intersected, necessi- 
tating a diversion of over 3} miles, and the 
carrying of the railways in tunnel under the canal. 
The interference with existing roads would make 
necessary the construction of thirteen fixed and six 
swing bridges, and as in the case of the Loch Lomond 
route, it would be necessary to make provision for 
the passage of the aqueduct of the Glasgow water- 
works. The river diversions would include those 
of the Carron, Kelvin and Bonny. The Carron and 
Kelvin would be carried beneath the canal by means 
of syphons, and there would also be several small 
diversions in each cese, while the river Bonny, after 
making provision for continuing existing water 
supplies, would be entirely absorbed into the canal. 
The upper portion of the river Kelvin would be 
similarly treated. 


UTILISATION OF SPOIL. 


The report states that the dispose of the material 
to be excavated presents not only a larger but a more 
difficult problem than that involved in the Loch 
Lomond scheme. It is believed that the rock to be 
excavated would contain material suitable for employ- 
ment in the concrete and masonry works, and that 
the sand and gravel to be excavated in the softer 
strata could also be utilised. There would still, 
however, remain a very large tonnage of surplus 
material which could not be so easily disposed of 
as in the case of the Loch Lomond project, in which 
it is proposed to dump surplus material in the deep 
waters of Loch Long and Loch Lomond, as well as 
to use it for reclamation schemes. It is true that 
in the case of the Direct route the surplus material 
derived from the cestern section of the work could 
be utilised hy the reclamation of the foreshore of the 
Firth of Forth to an even greater extent than in the 
case of the Loch Lomond route, the total amount 
of reclamation possible being ostimated at 2900 acres. 
In the western portion of the works, however, there 
would be a good deal of material which could not 
be usefully disposed of, and which would have to 
be loaded into barges and dumped at sea, @ process 
which would add considerably to the cost of the work. 
Against this disadvantage is, however, to be set the 
fact that the route passes throughout almost iis 
entire length a rich industrial territory presenting 
favourable conditions for development, with prospects 
of large traffic to the canal. The provision of wharves 
along the route of the canal would, owing to the 
great difference of level between the canal and the 
surrounding country, be an expensive project, as 
would also the connection between the wharves and 
the local railway systems. There is also another 
factor which must receive consideration—the heavy 
charges which would necessarily arise, not only for 
mineral compensation but for the work which would 








probably be necessary to secure the stability of the 
canal in view of the disturbance of the underlying 
strata by the working out of the minerals. Tho 
report, indeed, raises the question as to the safety of 
the canal owing to the presence throughout the area 
to be traversed of mineral workings. 


ENGINEERING FEATURES. 


The lock works are practically identical with those 
of the Loch Lomond route illustrated in Tur 
ENGINEER of December 28th. As in that project, 
the locks at the Firth of Forth and of the canal would 
be founded upon an alluvial bottom, and it is antici- 
pated thet they would be laid in the boulder clay. 
It is believed that similar conditions would prevail 
at Clydebank, but it should be pointed out that. 
the difference in the water levels between the canal 
and river at Clydebank would be 18ft. 6in. at high 
water and 30ft. 6in. at low water, whereas at Arrochar 
the corresponding figures are 19ft. 7in. and 31ft. Tin. 

In the case of the railway works the crossing of 
the Caledonian Railway main line near Larbert 
would be effected by raising the railway at the point 
of crossing to the extent of about 40ft., and carrying 
it across the canal by means of a bridge of similar 
design to that illustrated in our issue of December 
28th. The tunnels at Clydebank would be con- 
structed for the greater part of their length in the 
boulder clay, and the approach lines would be 
constructed on gradients of 1 in 100. The fixed and 
swing road bridges would be of the typical design 
already illustrated in connection with the Loch 
Lomond project, and the same observation epplies to 
the new length of waterworks aqueduct. The river 
diversions for the river Carron and the river Kelvin 
are shown on page 113, but it would be necessary in 
connection with the river Bonny and the river 
Kelvin, where they are tapped during construction, 
to provide temporary flumes to suitable outlets. The 
minor streams tributary to the main rivers would 
be received into the canal and their treatment 
presents no difficulty. 

It is estimated that the time required for comple- 
tion of the works would be from ten to sixteen years, 
and that the total cost would be, in round figures, 
£52,000,000. 


PROPOSED COMMERCIAL CANAL. 


The report contains an estimate of the cost of a 
project for the construction of a canal of smalkr 
dimensions suitable for the use of trading ships and 
the smaller classes of war vessels. The centre line 
of this proposed work is identical with that of the 
larger project. The suggested dimensions of tle 
commercial canal are a minimum width at bottom 
of 100ft, depth of water 40ft., clear head room under 
bridges 90ft. The proposed lock dimensions are : 
minimum length between inner lock gates 600ft., 
maximum length between outer lock gates 740ft., clear 
width 90ft.,and depth of water over gate sills 40ft. The 
estimate for this project amounts to £31,930,206, 
which is very little less than the estimated cost of the 
full-scale battleship canal vid Loch Lomond. It is 
assumed that a commercial canal of these dimensions 
could be constructed by the Loch Lomond route 
at a cost of £21,000,000, this amount including the 
proposed branch canal vid the valley of the river 
Leven, but excluding that portion of the strategic 
route which lies between Tarbet and Arrochar. 

The decision now rests with the Government, 
which has the matter under consideration. The 
data necessary for reaching @ conclusion on a subject 
which has been under discussion for a generation or 
more have been furnished, and it is hoped that a 
public announcement on a scheme of national impor- 
tance will not now be long delayed. 








ANNUAL REPORT ON THE AMERICAN NAVY. 
No. II.* 


CONSTRUCTION—THREE-YEAR PROGRAMME. 


Tue Act of August 29th, 1916, provided a three- 
year programme of 157 vessels to be begun prior to 
July Ist, 1919, and this Act and the Act of March 4th, 
1917, provided for undertaking as soon as practicable 
109 vessels. There was also a special provision in 
the Act of March 4th, 1917, for 20 additional coast 
submarines, making a total of 68 such vessels autho- 
rised, asagainsi 58 in the three-year programme. Under 
emergency provisions additional destroyers have 
been undertaken, and those now under construction 
far outnumber those contemplated in the three-year 
programme. Normally it would be expected that to 
complete the thfee-year programme Congress would 
direct at its coming session the construction, as 500n 
as practicable, of the vessels constituting theremainder 
of that programme, as follows : 

Three battleships, one battle cruiser, three scout 
cruisers, nine fleet submarines, two fuel ships, one 
transport, one destroyer tender, one ammunition 
ship, one gunboat. 

In view of the urgent demand for destroyers aad 
merchant ves-els, it has not yet been practicable to 
begin the construction of some of the larger vessels 





* No. L. appeared January 25th. 
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of the programme under the provisions of the last Act, 
but they will be pushed to completion as rapidly as 
the facilities of the country will permit. Active 
work is progressing rapidly and the shipbuilding 
capacity of the country will be very largely increased. 
My recommendation is that the authorisation to 
proceed with the remainder of the three-year pro- 
gramme should be obtained from the Congress at its 
next session. 


NAVAL CONTRACTS IN WAR TIME. 


It has been necessary during the past year for the 
department to place naval contracts, unprecedeated 
in number and size, under conditions also without 
precedent. Contracts for new vessels have involved 
many especially difficult problems. In addition to 
the statutory requirements applicable to all Govern- 
ment contracts, a special law passed in 1886 governing 
the method of placing contracts for the naval vessels 
it authorised, was re-enacted in successive naval 
appropriation bills for many years. Although this 
law has not been re-enacted of late years, the depart- 
ment continued to follow substantially its provisions, 
among them being the requirements that new vessels 
should be advertised publicly for 60 days, and that 
contracts should be placed at stipulated prices with 
the lowest best responsible bidders. 

No Bids at Fixed Price.—More than a_ year 
ago, however, it became evident that it would 
be very difficult to place reasonable contracts 
for the new battle cruisers at stipulated prices, 
in view of the size of the contracts, the time 
over which they would extend—three years or more— 
and the uncertainty of labour and material costs. In 
the Naval Appropriation Act of August 29th, 1916, 
it was provided, as regards these vessels, that, in 
his discretion, the Secretary of the Navy might con- 
tract for them “on the basis of actual cost plus a 
reasonable profit to be determined by him.” Not- 
withstanding this authorisation the department in 
asking bids on the battle cruisers included bids at 
a stipulated price. When these bids were opened on 
December 6th, 1916, it was found that no bidder 
had tendered on the basis of a stipulated price, but 
that all the most important shipyards had tendered 
on a basis of cost plus a percentage of profit. ° 

Compensation Board Nomed.—In order to in- 
sure the correct ascertainment of cost and to 
guard against extravagance, the department organ- 
ised a Compensation Board, composed of dis- 
tinguished officers of the Navy, headed by Admiral 
Capps, whose function it was to pass finally upon all 
expenditures under these “‘cost-plus”’ contracts. 
Cost inspection offivers were ordered to all the yards 
concerned, so that the department’s own officers are 
fully informed as regards all the operations of the 
plants affecting naval work. In general, no large 
expenditure for material can be made until the price 
has been approved by the Compensation Board, and 
the inspection system of the department is such that 
no large extravagance or misdirection in labour can 
eséape detection and correction. 

The Percentage of Profit—As a general rule the 
percentage of profit has been fixed at 10 per cent. 
In some of the latest vessel contracts, however, a 
somewhat different principle has been adopted, a fixed 
sum being allowed for profit, which is slightly under 
10 per cent. on the present estimated cost of the 
vessels ; should the final cost fall below the estimated 
cost, the contractor and the Government divide the 
saving. Expenditures under these contracts also are 
strictly under the control of the Compensation Board. 
While the contracts for new vessels have probably 
involved more difficult problems than any others, 
there have been more or less difficulties with other 
contracts, such as for provisions and supplies for 
the fleet, and material of all kinds for the 
work carried on in many yards. In many cases 
the proposals received for supplies have appeared 
unreasonable, even considering the conditions 
of the market. Contracts for such materials 
and supplies do not usually involve long periods 
in production between the time of placing the 
order and the delivery of supplies, so that there is a 
better opportunity for contractors to ascertain costs 
and bid at fixed prices. Moreover, conditions at the 
works producing such materials and supplies were 
not such that the department could ascertain for itself 
the exact cost, as it does in shipyards, without pro- 
hibitive expense and delay. 

New Powers Exercised.—The policy of the depart- 
ment has been in all such cases to adhere as far as 
possible to awards at stipulated prices. When bids 
appear too high investigations have been carried on 
to determine reasonable costs to contractors and 
reasonable prices under the condition. Prices have 
been fixed accordingly and orders placed uader the 
authority vested in the President by the Naval Appro- 
priation Act approved March 4th, 1917,and the urgent 
Deficiency Act approved June 15th, 1917. These 
orders are placed under one of the alternative con- 
ditions (a) and (b) below : 

*“‘ (a) The price herein stated has been determined as 
reasonable and just compensation for the material 
to be delivered ; payment will be made accordingly. 
If the amount is not satisfactory, you will be paid 
75 per cent. of such amount, and further recourse 
may be had in the manner prescribed in the above- 
cited acts. Please indicate conditions under which 
you will accept this order by filling in and signing 
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certificate below, returning original copy of order. 
lf you state the price fixed as reasonable is not satis- 
factory, 75 per cent. only of the unit price will be 
paid. If payment in full is accepted, it will be con- 


S‘dered as constituting a formal release of all claims 


arising under this order. 

« (6) As it is impracticable to now determine a 
reasonable and just compensation for the material to 
be delivered, the fixing of the price will be subject 
to later determination. You are assured of a reason- 
able profit under this order ; and as an advance pay- 
ment you will be paid the unit prices stated hereon, 
with the understanding that such advance payment 
will not be considered as having any bearing upon 
the price to be subsequently fixed. Any difference 
between the amount of such advance payment and 
the amount finally determined upon as being just 
and reasonable will be paid to you or refunded by 
by you, as the case may be. The unit pricestated herein 
will not prejudice any future price determination or 
be considered as a precedent in determining such in- 
creases or decreases as may be later decided upon as 
proper.” 

Contracts Safeguarded.—In this way supplies have 
been secured at prices deemed generally satisfactory 
under present conditions, and it is hoped that the com- 
plications and uncertainties involved in cost-plus 
profit contracts can be avoided. Such contracts are 
not to be made except in emergencies, and even then 
only when contracts at a fixed price are impractica’ ‘e. 
The department has sought in every possible w..,” to 
safeguard the contracts on this basis, which necessity 
impelled. ; 

NAVAL AVIATION. 


Development work has been prosecuted assiduously 
during the year, and with the completion of the 
“* Liberty ” engine the department was in a position 
to select immediately the aircraft to which it should 
apply, and to frame a definite and larg» building pro- 
gramme. Eliminating types which had been tried and 
found unsuitable, the department fixed upon two sizes 
of flying boats for foreiga duty, which had been per- 
fected in the United States in anticipation of a 
high-powered engine becoming available. For sea 
work, foreign opinion at the present time, as well as 
our own, strongly favours the flying boat. This 
type is an American conception, and it is asatisfaction 
to be able to state here, at least, American designs have 
been well to the front, and that it is not necessary to 
copy foreign patterns in order to insure our flyers 
being supplied with the best. Jt may be stated with 
confidence that at the present moment we have an 
American flying boat actually flying with an American 
engine which is unexcelled by any foreign craft of 
the type. The present task of the department in 
this connection is twofold: First, to produce at the 
earliest practicable time the numbers of thes? boats 
needed ; second, to improve the type still further 
to meet still better the needs of the service and widen 
the usefulness of “‘ the Navy that flies.” The depart- 
ment is prosecuting the task outlined above with the 
utmost energy. There has been quite a development 
of towing kite ballons during the year. Their opera- 
tion in fair weather presents no great difficulty, but 
kites to date have proved unable to withstand storm 
conditions. Improved types of balloons and means 
for handling are being developed. The ship-launching 
catapult for seaplanes has been successfully demon- 
strated. 

Dirigibles Designed and in Use.—Observing the 
growth of the submarine menace it became clear that 
every weapon should be developed for and against it. 
Airships or dirigibles of modern European type had 
never been constructed in the United States, but from 
such information as was available a design of a coast- 
patrol type was prepared in the department, and a 
number of units have been succesfully completed by 
several companies. A training school for dirigible 
pilots was established in Ohio, and a number of officers 
have become skilful operators. Coastal dirigible 
stations are being established from: Massachusetts to 
Panama. 

Construction Programme.—With the entry of the 
United States into the war the demand for aircraft 
from the War and Navy Departments necessitated 
an enormous expansion of production facility. As 
@ part of this expansion the department undertook 
to build and equip a naval aircraft factory at the 
Philadelphia Navy Yard. Within 90 days from the 
date that the land was assigned the factory was 
erected and the first flying boat keel laid. The Air- 
craft Production Board, now the Aircraft Board, has 
assisted the department with its larger contracts, and 
arranged to make available for the Navy industrial 
resources to meet the next year’s programme. Five 
private plants are devoted entirely to Navy work, 
and a large proportion of two other plants are assigned 
to the Navy. These are all concerns which have 
demonstrated their ability to construct successful 
aeroplanes and selected in accordance with the depart- 
ment’s policy to require the greatest skill and in- 
tegrity of workmanship in all aircraft issued to the 
service. The requisite skill is only obtained by 
experience in the art. 

The Aircraft Board.—The Aircraft Board recently 
legalised, and taking its membership, one-third from 
the Army, one-third from the Navy, and one-third 
from civil life, is continuing the excellent work done 


by the Aircraft Production Board which developed 





the “Liberty” engine. The Army and Navy 
members consist of the officers who have charge of 
aeronautical matters in their respective departments, 
and the board operates under the direction and con- 
trol of the Secretary of War and of the Secretary of 
the Navy. Thus in all matters affecting the at 
present gigantic problem of aircraft production and 
in dealing with the aircraft industry generally the 
two services act as a unit. In addition, there is a 
joint Army and Navy technical board which passes 
upon 4ll new designs for either service. Thanks to 
the present organisation and to the personality of 
the carefully chosen members of the boards concerned, 
there has been absolutely no conflict or difference 
between the two services during the year as regards 
aeronautic matters, and no indications of the neces- 
sity or desirability for a separate aeronautic department 
as advocated by some. In time of war aeronautic 
operations and development must be controlled by 
those who are handling other Army and Navy activi- 
ties, and there can be no argument otherwise unless 
the Army and Navy disagree. This has not happened 
so far, and there is no reason to anticipate its hap- 
pening. 

Effective Administration.—Aside from the progress 
of the present year, which is tangible and represented 
by numbers of flyers trained and aircraft in service, 
the department has created intangibles in the form 
of an administrative organisation, including a-staff 
of designers and engineers in the bureaus, and in- 
spectors of construction in the factories. This 
organisation has been entirely built up during the 
present year, and besides drawing upon the personnel 
of the Navy, has obtained the services of experts 
from civil life who are giving practical proof of their 
patriotism. 

Increase in Percentages.—During the present calen- 
dar year the ratio of increase in material has been 
approximately 1400 per cent.; the increase in 
personnel trained and under training has been approxi- 
mately 3000 per cent. ; the increase in stations and 
training schools has been approximately 3200 per 
cent. These figures indicate a rapid development 
and a very wide and thorough expansion. 


NAVAL COMMUNICATION SERVICE. 


An Executive order issued by the President on 
April 6th, 1917, directed the department to take over 
such radio stations within the jurisdiction of the 
United States as might be required for naval com- 
munications. It also directed that all radio stations 
not necessary to the Government of the United States 
for naval communications be closed. In the enforce- 
ment of this order 53 commercial radio stations were 
taken into the naval communication service for naval 
purposes. The larger proportion of the stations 
taken over were formerly operated by the Marconi 
Wireless Telegraph Company of America in con- 
nection with their ship-shore service for merchant 
marine, and also for service between fixed points, 
such as that between Japan and the Territory of 
Hawaii and.the United States. It was found that 
a number of the stations operated by the commercial 
companies could not be made available for naval 
uses on account of duplication of work, and accord- 
ingly 28 commercial radio stations were closed. In 
addition to this number, thousands of small amateur 
radio stations were closed, as well as several stations 
for service between fixed points, for which land lines 
were available and suitable. At the present time no 
radio communication is permitted on United States 
territory—not including Alaska—except through 
stations operated by this department or by the War 
Departmeat. 

Censorship of Telegrams.—In conformity with the 
Executive order dated April 28th, 1917, a censorship 
of cablegrams passing out of and into the United 
States and its insular possessions over the submarine 
cables was established on April 30th, in harmony 
with the countries co-operating with the United States 
in the conduct of the war and in harmony with the 
radio censorship previously put in force by this de- 
partment. The director of naval communications 
was appointed chief cable censor, and this important 
work has been under his direction with a staff of care- 
fully selected assistants. 

High-power Radio Stations Built.—A noteworthy 
event in radiotelegraphy is the completion of the 
high-power station in the Hawaiian Islands, the third 
in the chain of high-power stations completed and 
ready for operation, and believed to-be the most 
powerful station in the world. When these high- 
power stations were projected, it was thought that 
it wotld be necessary to erect one on the island of 
Tutuila and another on the island of Guam, in order 
to ensure communication between Pearl Harbour and 
Cavite, a distance of about 4700 miles. With the 
development in the art, and from experience obtained 
with Arlington and Darien, it was decided that direct 
communication was possible between Pearl Harbour 
and Cavite, and that stations of moderate power 
would answer every requirement of Tutuila and 
Guam. Plans were made accordingly; and the 
result of the official test of the Pearl Harbour Station 
was so satisfactory as to leave no doubt that as soon 
as the Cavite Station is ready, which it will be about 
January Ist, there will be radio communication from 
Washington, vid Sayville or San Diego and Pearl 
Harbour, to Cavite. 

Navy Yard Improvements.—T he last Congress appro- 
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priated 18,000,000 dols. for the equipment of certain 
navy yards for ship construction. Until recent years 
it had been the policy of the Government not to equip 
its navy yards for the building of large ships. In fact, 
until recently no navy yard, except the one at New 
York, was equipped to build a dreadnought, and its 
shop equipment and facilities were so ill fitted for rapid 
and economical construction that it sometimes cost 
more money to build a dreadnought there than in 
private yards which had been constructed for ship- 
building. Four years ago work was inaugurated to 
provide facilities‘for building ships of 12,000 tons at 
Boston and Philadelphia, and ships of smaller tonnage 
at Charleston and Mare Island and Portsmouth, N.H. 

Four Yards to Build Dreadnoughts.—When the large 
appropiation for navy yard construction became 
available, plans were at once made to equip four big 
navy yards, to wit, New York, Philadelphia, Norfolk 
and Mare Island, for the construction of dreadnoughts 
and to increase the facilities for the construction of 
smaller ships at the other navy yards. Progress has 
been made in the improvement of these yards. The 
dreadnought California is now under construction 
at Mare Island, and as rapidly as the work can be 
completed not only can dreadnoughts but battle 
cruisers also be constructed at Philadelphia, and 
dreadnoughts at Norfolk ; and at New York, instead 
of building one dreadnought at a time, two can be 
built. The additional facilities for the largest naval 
vessels will be available also for mammoth merchant 
ships which this country will need in increasing 
number to carry its expanding trade. 

Important New Construction.—Work on the enlarge- 
ment of the torpedo station at Newport and the gun 
factory at Washington, the powder factory at Indian 
Head, and the plant for making mines at Norfolk, 
and the construction of storehouses for ordnance and 
supplies, the additions to munitions plants, and the 
hundred other additions to naval plants and stations, 
including storehouses to care for big increase in 
munitions and stores, has taxed to the fullest extent 
the officers of the Navy charged with this work. I 
am pleased to report that the work of construction is 
going on, in the main, satisfactorily. 





LABOUR EFFICIENT AND PATRIOTIC. 


During the year the Navy has greatly increased its 
force of skilled labour, and the men employed have 
been diligent and efficient. The new work and re- 
pairs have surpassed all former records, and there 
has been steady employment for all who could qualify. 
The Navy congratulates itself upon the character 
and capacity of its skilled personnel in navy yrds and 
stations. The number of civilian employees under the 
direct pay of the Government has increased in the 
various navy yards and stations throughout the 
country from 35,650 to 60,866. We have had excel- 
lent co-operation from the Civil Service Commission 
and the Department of Labour in the procurement 
of skilled workmen, and the officials of the American 
Federation of Labour and of various international 
unions have also co-operated in adding to the Navy 
forces. 

After extended conferences with representatives 
of the men employed and with the assistance of 
organised labour, a new scale of wages was put into 
effect on November Ist, and it has been agreed that 
this scale shall continue in force for one year. In- 
creased compensation was provided in every navy 
yard to practically every trade employed. 

Co-operation Pledged.—It is gratifying to know 
that most of the men engaged in navy yards feel the 
compulsion of patriotic duty and have been animated 
by the spirit to which expression was adequately 
given when, on the 22nd day of August, a committee 
from the Philadelphia Navy Yard presented to the 
Secretary of the Navy a paper signed by practically 
all the civilian employees. In that document, worthy 
in sentiment to rank with the famous Declaration 
penned in Philadelphia in 1776, the navy yard em- 
ployees brought this assurance : ‘“‘ We, the undersigned 
mechanics and civilian employees of the Philadelphia 
Navy Yard, as loyal and patriotic American citizens, 
desire by this means to express to you our pledge of 
earnest co-operation with all the plans which you 
and the Navy Department have made in this great 
national emergency. We desire by our example to 
stimulate all others to the fullest performance of their 
duty to the country at this time. We promise to 
stand by you shoulder to shoulder in carrying out 
measures for the development of our Navy, and par- 
ticularly for the betterment of this navy yard. We 
promise to notify our superiors of any indication of 
disloyalty on the part of any employee working for the 
Government. We promise to maintain the reputa- 
tion of Philadelphia as the centre of the best mechanics 
in America, so that the work entrusted to us can not 
be bettered in any part of the world. 

With the fullest confidence that our country is in 
the right in this war, and relying on the wisdom of 
President Wilson, we earnestly pray for a speedy 
success for our cause, and we pledge you by our work 
to do our full share towards the victory which will 
ultimately be ours.” 


NATIONAL PROJECTILE AND ARMOUR-PLATE PLANT. 


On the 30th of August the breaking of ground at 
Charleston, W. Va., to erect the plant for the making 
of projectiles and armour plate was a concrete declara- 





tion of a new national policy in the making of weapons 
of war. Contracts have been made and work is going 
forward on the projectile factory and the plant for the 
making of forgings. Soon work will be begun on the 
plant in which the Government will make armour 
plate for its own great dreaduoghts. We have at 
last learned that the Government must be able to 
make all kinds of weapons it needs for the national 
defence and maintenance of national rights. This 
does not necessarily imply that the Government must 
be the sole manufacturer of munitions and weapons. 
It does mean that it must have the facility for what- 
soever it needs, in whole or in part, as conditions 
demand. 

We have too long depended almost solely upon 
private manufacturers, and when we entered this 
great struggle the facilities in the United States were 
inadequate for our needs: As a result, under pres- 
sure, we have been forced hurriedly to provide in- 
creased capacity at large expenditure of money and 
loss of time. Neglect to build Government plants 
has made us dependent upon private corporations 
which were already crowded with orders from other 
nations. Most of them have responded to the call 
for larger outputs, In co-operation with the Govern- 
ment, they are enlarging their facilities in a manner 
deserving of the highest commendation. 


NO ACCIDENTS OR CASUALTIES CONCEALED. 


With the loss of the first man of the armed guard, 
the policy of making public every casualty, accident, 
or disaster, was adopted by the Navy Department. 
This policy of absolute openness has been pursued, 
and the people have been promptly informed of every 
engagement or accident in which naval vessels have 
been involved. At times, for military reasons, the 
name of a vessel is withheld or the news is not given 
out for several hours or perhaps some days after its 
receipt, as, for instance, in the case of @ crippled ship 
which would be in danger of enemy attack until it 
reached port. But in every case the facts have been 
given to the public, and, in co-operation with the 
Committee on Public Information, the Press and the 
people have been kept advised of every movement 
of the Navy, except such as would impart military 
information to the enemy. 


THE NAVAL CONSULTING BOARD. 


During the year the work of this board, organised 
and approved by Congress in 1915, has increased very 
materially in importance and volume; its meetings 
have been frequent and the work of its individual 
members has been such in some cases as to occupy 
almost their entire time in the service of the Govern- 
ment. 

Some time before the active entry of this country 
into war the board called a special meeting to which 
were invited some fifty of the leading scientists and 
industrial managers, whose special study fitted them 
to advise on the methods of meeting the submarine 
problem. Plans were immediately made to investi- 
gate every field to develop a means of preventing 
destruction of vessels and of defeating the U-boat. 
The investigation was divided according to the ex- 
perience of the different members and associated 
scientists, and with the co-operation and valuable 
assistance of the various manufacturing companies 
interested a highly developed system of team-work 
has been attained and results accomplished not 
dreamed of at the beginning of the war. 

The services of the board were offered to the Council 
of National Defence and accepted by that body for 
the investigation of all inventions submitted. Its 
services were also accepted by the War Department 
in an advisory capacity. 

Valuable assistance has been rendered merchant 
shipping by the board’s activities. Through its 
initiative, counsel and work the United States Ship- 
ping Board formed its ship-protection committee, 
taking over the study of the protection of merchant 
ships, and to this committee was detailed one of the 
Consulting Board’s most experienced members quali- 
fied in shipbuilding and with sea experience. In 
this field the board’s work has resulted in materially 
reducing the shipping risk, with a consequent lowering 
of marine insurance rates. 

Not the least result of its work has been the stimu- 
lation of interest, in the problems brought up by the 
war, throughout the country by the general invitation 
to submit ideas for investigation. Early in the 
calendar year 1917 this interest manifested itself in 
the receipt of thousands of ideas weekly, and to care 
for this the department’s connecting office has been 
greatly enlarged, the office of the board in New York 
has been organised on a working basis with a large 
force, and the whole movement has received the 
approval and hearty assistance of the great national 
engineering societies. The president of the board, 
Mr. Thomas A. Edison, has been giving his entire 
time to the work of the board in the service of his 
country, and has called to his assistance a capable 
staff who are workiny diligently upon naval problems. 








Tue following mixture makes a paint that is eaid to with- 
stand heat well. Dissolve 6 Ib. brown soap in 12 gallons 
of water, add 18 gallons of Japan oil and 80 lb. of graphite, 
heat and stir to a uniform consistency. 





A BRITISH ASSOCIATION OF CHEMISTS. 





THE movement that has been in progress in the pro- 
vinces for the past twelve months towards the creation 
of a British Association of Chemists, had an echo in London 
on Monday, when a very largely attended meeting was 
held, under the auspices of the London Section of the 
Scciety of Chemical Industry, to discuss the proposition. 
The present position is that a provisional Association with 
an Executive Committee actually exists, the inaugural 
meeting having been held in Manchester, November 10th, 
1917. 

Put briefly, it may be said that the idea of the formation 
of a British Association of Chemists has arisen from the 
dissatisfaction that is felt at the inability of the older 
societies representing the chemical industry to keep pace 
with the commercial aspect. The existing societies and 
institutions are for the most part technical and scientific, 
and avowedly are unable to do much for the commercial 
status of the chemist or the financial prosperity of ‘the 
industry. The most important of the existing bodies 
is the Institute of Chemistry, which, through the medium 
of its examinations has, in a way, earmarked the quali- 
fied chemist as distinct from his fellows who have not 
passed the A.I.C. examination. With the advent of the 
works and industrial chemist, however, a considerable 
change in the position has arisen, and there is a new 
element which is determined to press its views to some 
logical conclusion. What is aimed at is a professional 
body for chemists analogous to the British Medical Council 
or the Law Society, one which will govern what may be 
termed the material side of the profession as distinguished 
from the scientific and technical. 

The objects of the Association are as follows :—(1) 
To obtain power to act as sole registration authority for 
all chemists; (2) to have the word ‘“‘ chemist” legally 
defined ; (3) to safeguard the public by obtaining legislation 
ensuring that certain chemical operations shall be under 
the direct control of a chemist ; (4) to raise the profession 
of the chemist to its proper position among the learned 
professions, so that it may attract the attention of a 
larger proportion of the best intellects, and thereby secure 
a supply of highly trained chemists adequate to the indus- 
trial needs of the country. There is a strongly expressed 
opinion that the Institute of Chemistry has failed to keep 
in touch with industrial chemistry, an opinion, needless to 
say, which is not shared by the Institute. It is not sur- 
prising, therefore, that at present there is some conflict 
of opinion between the organisers of the new body and 
the Institute. The chief controversy is on the question 
of registration which the new Association places first and 
foremost in its programme, at the same time professing 
that it would prefer the Institute of Chemistry to be that 
registration authority, if it can possibly be arranged. It 
is felt, however, that without some drastic change in the 
charter of the Institute, not much can be done in that 
direction. Certain proposals have been made to the 
Institute on the point, and certain counter suggestions 
have been made, but it is clear that the Executive Com- 
mittee of the British Association of Chemists is not yet 
satisfied, judging by the views expressed by its represen- 
tatives at the London meeting. According to the charter 
of the Institute it was formed mainly to cater for the 
analytical and consulting chemist: hence, there are a 
considerable number of able chemists who have not sat 
for the A.I.C. examination, and who are, inferentially, 
not chemists, whereas, de facto, they are practising 
chemistry every day of their lives. The British Associa- 
tion desires a definition of a chemist, and on this point 
the opinions that have been expressed indicate a wide 
divergence from the old order of things. It is felt, for 
instance, the teachers of chemistry, demonstrators and 
lecturers should be able to register themselves as chemists, 
as also should the works chemist, who might not have 
had the technical training needed for the present 
A.1.C. examination. At present this is not possible, 
owing to the nature of the A.C. examination. As a 
tentative definition of a chemist from the registration 
point of view, it is urged that any person holding a Uni- 
versity degree, with chemistry as the principal subject, 
shoula be registered as a chemist, and, in addition, a man 
having a certain amount of evening-class training, with, 
in addition, as so many have, years of practical experience 
to back him up, should also come within the definition of 
a chemist. 

There is little doubt that there is a strong feeling that 
it would be better to avoid the founding of a new Associa- 
tion if possible, having regard to the multiplication of 
societies and associations; but failing agreement with the 
Institute on the point of registration, the British Associa- 
tion has its plans more or lesscut and dried. It is proposed 
to hold a national meeting at Manchester shortly, when, 
in certain eventualities, it will be proposed that a com- 
mittee be appointed consisting of representatives of the 
local sections of the Associations, as also of such of the 
other societies as care to come in—they will all be invited— 
to lay down a definition of a chemist to the extent of stating 
the minimum qualifications of a man before he should be 
able to register as a chemist. The future activities of the 
Association will also be indicated. 

That was the position as it was left at the conclusion 
of the London meeting on Monday, when a resolution was 
passed deciding to form a London branch of the British 
Association of Chemists, a committee being appointed 
to carry the resolution into effect, and to report at a sub- 
sequent meeting of London chemists. Some hard things 
were said of the policy of the Institute of Chemistry, which 
were replied to with vigour by the secretary of that body. 
Both sides had a fair hearing, and after the resolution 
had been passed, and the committee formed, there was 
not much object in keeping up a desultory discussion of 
a destructive type. The driving force animating the 
organisers of the British Association is the appreciation 
of the fact that upon the chemical industries the future 
prosperity and development of the Empire depends. 
Hence, a proper recognition of the functions and status 
of the chemist as a factor in the industrial situation is 
essential. Whether the charter of any one of the existing 
societies can be so altered as to enable it to do what is 
asked, viz., to found a live and militant organisation for 
the chemical industry, particularly in its commercial 
aspect, remains to be seen, 
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SOME BRITISH AGRICULTURAL TRACTORS 
AND HAULERS. 


No. VIII.* (conclusion,) 
CLAYTON AND SHUTTLEWORTH. 


AN interesting agricultural tractor has been recently 
designed, and is now being made in large numbers 


the back axie, and are connected together at the 
front end by means of the axle and equalising levers, 
so as to enable the tractor to operate on rough ground 
without any undue stresses being set up. 

Steering is effected by releasing the clutch of one 
| of the chain tracks and driving through the other. 
| A brake is fitted tothe outer casing of each cone 
|clutch. Each brake is independently operated by 


| to come under the law relating to traction engines, 
and so as to be able to take advantage of the higher 
speed limit, must be carried on springs. In the 
Alldays tractor, the rear portion of the body is mounted 
on ordinary.leaf springs, about 32in. between centres, 
the fore ends of which are connected by brackets to 
the side frame, while the rear ends are shackled to the 
frame. These springs in road work act as radius rods, 


by Clayton and Shuttleworth, Limited, of Lincoln. | means of a foot pedal, and can thus be utilised to | transmitting the driving force from the wheel to the 


As will be seen from the accompanying engravings— 
Figs. 50 and 51—it is of the chain track type, and a 
woman can manipulate it, with a plough attached. 


| lock one chau: track when the other is being revolved, 
| so as to turn the vehicle. The control levers, change 
' speed levers and switch are all fixed in such positions 














Fig. 50—CLAYTON AND SHUTTLEWORTH TRACTOR PLOUGHING 


In Fig. 50 the machine is shown hauling a three- 
furrow plough, but we understand that it is quite 
able to pull a four-furrow plough, as, indeed, it 
should be, seeing that its engine is capable of devel- 
oping 35 horse-power, that power being attained at 
a speed of 1000 revolutions per minute, and with 
. paraffin for fuel. 
each of 120 mm. bore and 140 mm. stroke. 
vaporiser is provided for dealing with the oil, and, 
2S in other internal combustion engines using paraffin 
and similar fuels, it is necessary to employ a small 
quantity of petrol at starting. 
fitted, 1} gallons of petrol and ten gallons of paraffin 
can. be carried. Ignition is effected by a high-tension 
ma,neto. The mechanism is enclosed in a business- 
like hood, which is fitted with large side doors, so 


that it is an easy matter to get at any part which may | 
In front, and arranged exactly | 


require attention. 
as in a motor car engine, is a large surface radiator, 


having pressed sides and top and bottom reservoirs. 


The circulation of the water is effected by a pump, 
and there is the usual fan draught. 
Two forward speeds 


hour are provided, and the necessary mechanism is 
actuated by straight-through lever control. 
power of the engine is transmitted through a fabric- 


to-metal cone clutch, which is operated by a foot | 


pedal. A bevel pinion on the gear box lay-shaft 


meshes with a bevel wheel on the countershaft, which | 


shaft transmits the drive to the main pinions through 


two cone clutches of large diameter and lined with | 
The fly-wheel clutch is 16in. in dia- | 


cotton fibre. 
meter, and has a face 2}in. wide. Its speed is, of 
course, that of the engine—1000 revolutions per 
minute. The two track clutches are each lft. 11}in. 
in diameter and 3in. in the face. In slow gear they 
revolve at 94 revolutions per minute, and in fast gear 
at 200 revolutions. From the main pinions the 
power is transmitted to the two chain tracks through 
sprocket wheels. 


The chain tracks have received a good deal of atten- | 
They are made up of pressed steel shoes and | 


tion. 


pressed steel links, the former having specially 


shaped gripping excrescences, which are worthy of | 
The pins joining the shoes and links together | 


note. 
are first turned, then hardened and ground. The 
weight of the vehicle is carried at each side on four 
rollers, interposed between the underside of the 
frame and the chain tracks. At the top, between 
the sprocket wheels, the tracks are guided by means 
of two guide rollers. Means are provided for adjust- 
ing the length of the chain tracks when necessary. 


The tracks are arranged to lift independently from:| 





* No, VII. appeared February 1st. 


The engine has four cylinders, 
A special | 


In the fuel tanks | 


-13 and 4 miles per hour | 
respectively—and a reverse speed of three miles per | 


The | 


that they are readily accessible from the driver's seat. 

The draw-bar is arranged to pull from a point near 
| the centre of the machine, and to swing horizontally, 
so as to ensure that the pull shall always be taken 
}in a direct line. The draw-bar pull is, we are in- 
formed, two tons in slow gear. For the driving of 
machinery there is a belt pulley. One of the illustra- 
tions represents the tractors being used for driving a 
threshing machine. The weight of the tractor on 
tthe road is 2 tons 16 ewt. The total length is 
1lft., the total width 5ft. 4in., and the extreme height 
5ft. 6in. 

We gather that this machine, of which large num- 


| frame. For use in land operations, however, when 
springs are frequently not only not required, but 
actually a disadvantage, each of the springs may be 
| secured toa bar arranged over the axle and fastened 
at each end of the frame of the chassis. The bars are 
fixed immediately above and in line with the springs, 
and the two may be clamped together by bridge bars 
and bolts, so that the springs are for the time being 
entirely out of action. It is these bars with the springs 
rigidly attached to them which act as radius rods 
when the machine is engaged in ploughing or other 
similar work, and the chassis is, of course, prevented 
from bumping down on to the springs. To convert 
the machine from land-working trim to the condition 
suitable for road haulage takes but a chort time, and 
only necessitates the slacking back of the nuts clamp- 
ing the springs’to the bars. The front portion of the 
tractor is carried on a single cross spring, the centre 
of which is secured to the centre socket of the fore 
axle beam, and the ends of which are free to move up 
and down in guides in the horn plates. The suspen- 
sion is, therefore, virtually of the three point type. A 
view of the tractor with the side of the bonnet re- 
moved, and another of it hauling a loaded wagon, 
are given in Fig. 52. . 

There are three forward speeds : 5, 2}, and 1} miles 
per hour, and one reverse of 2 miles per hour. The 
highest speed is, of course, for road work. The inter- 
mediate speed is for ploughing under ordinary 
conditions, and the slow speed for ploughing in dif- 
ficult ground, such as on heavy inclines or on stubble 
land which has been fallow for a considerable time. 

The engine fitted to the tractor is of the vertical 
four-cylinder pattern, with the cylinders cast in pairs. 
It is rated at 25 horse-power, at a speed of 1000 revo- 
lutions per minute. A Zenith carburetter, arranged 
to work with paraffin, is provided. The fuel pipe on 
its way to the carburetter is wound round the exhaust 
pipe so as to obtain the necessary vaporising tem- 
perature, but the air is not heated. The device as 
applied is wonderfully simple, but it appears to be 
quite effective, under average conditions at any rate. 
We .understand, however, that the arrangement is 
regarded as being more or less temporary. ‘I'he engine 
has, of course, to be started on petrol. 

The crank shaft is carried inthree bearings lined with 
anti-friction metal. Forced lubrication is used through- 
out, the pressure being set up by means of a gear type 
pump, and being indicated by a gauge fixed in view of 
the driver. The pressure employed is about 8 lb. per 
square inch, and the oil is cleaned ina large-sized filter 
which is attached by a bracket over the near-side 
rear engine bearer arm. Ignition is effected by high- 

‘tension Dixie magneto, and the timing is variable. 
The speed of the engine is controlled by a centrifugal 
governor, which acts on the throttle. The radiator 
is of the vertical built-up grilled type, and has cast 
iron headers. The water is circulated by means of 
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Fig. 51—CLAYTON AND SHUTTLEWORTH TRACTOR THRESHING 


bers have been ordered by the Government, has given 
some exceedingly satisfactory results under test. 


AND ONIONS PNEUMATIC ENGINEERING 


CoMPANY, 


| ALLDAYS 


The agricultural tractor which has been introduced 
by the Alldays and Onions Pneumatic Engineering 


| for all purposes on the farm, but for road work as well. 
| Particular attention, indeed, has been devoted to 
foams the vehicle for the latter duty. 


Company, Ltd., is a machine intended for use not only | 


Under the | 
Heavy Motor Car Order, a road tractor, so as not | 


| a pump, carried on a bracket in front of the gear 
| casing, and is driven in conjunction with the magneto. 
There is, of course, the usual fan, which is belt-driven 
from the engine. 
| The power of the engine is transmitted through a 
| cone clutch and a flexible coupling to the gear box, 
and thence by a case-hardened sprocket wheel on the 
secondary gear shaft, by means of a roller chain, to a 
toothed ring surrounding the differential gear on the 
rear axle. The latter is of the live type, and is formed 
in one piece. The crown wheels of the differential 
are arranged on the near-side rear wheel hub and the 
axle respectively. The gear is of the sliding type, 
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and is arranged in a casing—see Fig. 53—which serves | it is proposed to make a reduction in subsequent | tractor in operation, but it was publicly tested near 
as an oil bath. In the engraving the cover of the | models, and the weight of the future vehicle is to be Birmingham last autumn, and, moreover, took part 


casing has been removed to let the gear be seen. 


All 


some 50 cwt. 


This, as we have said, is for working | in the 


trials instituted by 


the Highland and 
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Fig. 52--ALLDAYS AND ONIONS GENERAL PURPOSES 


AGRICULTURAL TRACTOR 


the gear wheels are machine cut and heat treated. 


on the land. 


For use on the roadway there is a ballast 


The differential mechanism can be locked and thus | tank which is arranged so that its weight and that of 

put entirely out of service when required. its contents is brought to bear on the rear wheels. It 
Steering is effected by a combination of the Acker- 

mann arrangement and the chain-barrel system. 


| Agricultural Society, and held in Scotland in October. 
| Some of the results of these trials are before us. It 
‘appears that at Birmingham it drew a three-furrow 





The front axles are of the stub type, and are coupled 
by a@ bar arranged in front of the axle beam. The 
actuel steering is brought about by a hand wheel, 
worm and segment, and the chains leading from the 
barrel to the axles are furnished with springs which 
are mounted in shackles near the front axle. We - 
understand that the tractor will turn in a circle having 
a diameter of 28ft., and is very handy to manceuvre. 
+ As in the case of the ordinary traction engine, the 
tractor is provided with a winding drum, which is 
mounted on the differential centre and carries 50 yards 
of steel wire rope. There is a jaw clutch on the axle, 
by means of which the differential is cut out of action 
when the winding drum is being used. There are two 
brakes, both of them of the band type. One, which 
acts on the rear axle, is actuated by a screw, while the 
other, which is mounted on the second motion shaft, 
is operated by a pedal. Both brakes are lined with 
a heat-resisting material. The wheels very much 
resemble those of ordinary traction engines, and are 
built up in the same manner. The rear, or driving 
wheels, are 12in. wide and 5ft. in diameter. They 
are furnished with steel tvead-plates so as to comply 














with the Local Government Board’s regulations for 
road work. Streakes, which are readily mounted and 
detached, are provided for all wheels for use when 
ploughing, if required. The front wheels are 2ft. 9in. 
in diameter, and 6in. wide on the face. The extreme 
width over the rear wheels is 6ft. 3in. The wheel base can contain some 120 gallons of water, which 
in the tractor as at present made is 7ft. 10in, but we represents an additional weight of 1200 Ib. available 


Fig. 544—THE TRACFORD 


gather that it is proposed to reduce it to 7ft. The centre of gravity 
The approximate weight of the vehicle in trim for 


for providing extra adhesion. 


of the vehicle is but 19in. from the ground, and | 





} 


TRACTOR ATTACHMENT 


| Howard gang plough cutting furrows 8in. by 10in. in 
| moist but not slippery, fairly light soil. The draw- 
| bar pull never exceeded 1600 lb., and was mostly about 
1100 lb. on the average. As the maximum draw-bar 
pull, taken by dynamometer, is said to be 3000 Ib., it is 
quite obvious that the tractor was working well inside 
its capabilities. The fuel consumption, we are 
informed by the makers, averages about three gallons 
of paraffin of average quality per acre. During the 














Fig. 53—CHANGE SPEED GEAR OF ALLDAYS AND ONIONS TRACTOR 


working on the land is given as being 55 cwt., and the ; gradients of 1 in 5 can be cross ploughed withoutjfear 
weight per square inch on the driving wheels is said | of capsizing. 
to be nearly 6} lb.—6.7 Ib. to be exact. Here, again, We have not had an opportunity of seeing the 


trials the wheels sank but little into the soil in spite of 
| of its light character ; the tractor proved itself easy to 
manage; very narrow headlands were left, less, 
according to one observer, than would have been left 
| under horse-ploughing, and the furrows were wonder- 
fully straight. 

For use when driving machinery, there is an 18in. 
pulley with a 6in. face. It is keyed to the first 
motion shaft of the gear box, and its speed with the 
| engine running normally is 250 revolutions per minute. 
| At that speed it can drive a 4ft. 6in. threshing 
| machine. 


JAMES Hopeson. 


An appliance, which, though strictly speaking it 
| does not of itself come within the scope of these 
| articles, is intended when combined with a motor 
|car chassis, to perform the same operations as a 
| tractor, is the Trafford Tractor Attachment. This 
| appliance, which is illustrated in Fig. 54, was 
| designed by Mr. James Hodgson, of West Walls, 
| Carlisle, and is an implement intended to enable 
| a Ford car to be quickly converted into a 20 horse- 
| power farm tractor for hauling a two-furrow plough, 
| harrows, cultivators, reapers, self-binders, &c. It 
is said to be capable of ploughing about three acres 
per day. In the engraving the attachment is shown 
fitted to an ordinary Ford motor car, but it is equally 
applicable to a commercial vehicle of the same make. 
It replaces the rear wheels of the vehicle, and takes 
the form of a sub-frame, whichis, roughly, triangular 
in shape. In fixing it no drilling or alteration of the 
chassis is necessary, and the latter is insulated by its 
springs from all stresses, which are thus taken en- 
tirely by the attachment itself. The sub-frame is 
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secured in front to the middle of the car front axle 
and to the car rear axle near the ends of the latter, 
so that it is fixed to the chassis at three points only. 
A plate fitted to the front axle carries a trunnion pin 
on the sub-frame, and a pair of specially designed 
clips on the latter fixes it to the rear axlo. 

Power is transmitted from the Ford axle to which 
chain pinions ere fitted in place of the road wheels, 
by two chains to a countershaft mounted on the 
sub-frame. A single chain drives from the counter- 
shaft to the main tractor axle, to which are keyed 
three steel land wheels, provided with detachable 


spuds. A fourth wheel is supplied with the 
equipment for use where ground conditions 
are severe. We understand that in all future 


appliances four of these wheels are to be fitted. 
The spuds can be removed when necessary to enable 
the machine to travel by road, from field to field. 
Since the countershaft is driven from both ends of 
the Ford axle, the Ford differential mechanism is 
rendered inoperative, and is relieved from the severe 
work inseparable from tractor ploughing. 

We understand that the total speed reduction gives 
a draw-bar pull amply sufficient to haul a two-furrow 
plough under ordinary conditions at the rate of two 
miles per hour. Coventry roller chains are fitted 
to the sprockets, which are machine cut, and adjust- 
ment is provided to enable wear to be taken up. 
Special steel bands, with angle pieces, are supplied 
to replace the rubber tires on the front wheels. 

The equipment includes a paraffin veporiser, and 
provision is made for starting on petrol. In order 
to counteract any tendency to over-heating during 
continuous work, a supplementary water tank secured 
to the dash board with metal clips is provided. Fitting 
up ready for work or dismantling takes, we gather, 
about half an hour. 

The attachment is not, so we are informed, a 
hastily-designed or untried appliance, for the inventor 
was at work on it for over two years. It has, more- 
over, been severely tested, and has rendered a good 
account of itself under varying conditions, in both 
private and public demonstrations, as well as in the 
hands of practical farmers. It took part in the recent 
Scottish Tractor Demonstration, and the consulting 
engineer of the Highland and Agricultural Society 
of Scotland commented on it favourably, note being 
made of the excellent adhesion provided, and of its 
ability to plough on fairly steep gradients. 

The appliance is being made by the Trafford 
Engineering Company, Limited, of 214, Great Port- 
land-street, London, W.1. 








MINISTRY OF MUNITIONS ORDERS. 





IRON AND STEEL. 


Wir reference to the General Permit of Ist November, 
1916, as subsequently modified, fixing maximurn prices 
for—amongst other things—bar iron and steel, the Minister 
of Munitions, under date of Ist February, 1918, gave 
notice that as from that date, until further notice, the 
said Permit should take effect as if under the heading 
““Maximum Basis Prices for Bar Iron” the words: 
‘“*Marked bars, £16 per ton net f.o.t. makers’ 
works’ were substituted for the words ‘ Marked 
bars, £15 10s. per ton, less 2} per cent., f.o.t. makers’ 
works”; that until further notice the proviso in 
condition 2 of the General Permit, that such condition— 
relating to maximum prices—should not apply to a sale 
or purchase of material the export of which had been 
duly sanctioned—should not apply to any sale or purchase 
of bar iron; and that until further notice no extra for 
tensile quality contained in any list of authorised extras 
chargeable on steel material for the time being current 
and issued on behalf of the Minister of Munitions for the 
purposes of the General Permit, as subsequently modi- 
fied, should be charged on any sale of steel in shell dis- 
card quality in addition to the maximum basis prices set 
out in the Genera] Permit as subsequently modified. It 
is explained that in cases where shell discard steel has 
been transferred to works other than those of the maker 
for rolling down into special small billet sizes in order to 
meet urgent requirements, permits for selling such billets 
at prices other than those authorised under the General 
Permit may be granted if the proposed price is approved. 
Application for such permits should be made to :—The 
Controller of Iron and Steel Production (Room 382), 
Ministry of Munitions of War, Whitehall-place, S.W. 1. 


ROSIN AND ROSIN OIL. 


The Minister of Munitions, under date of 3lst January, 
1918, ordered that all persons holding or having under 
their control any rosin or rosin oil should, within seven 
days of that date, furnish returns to the Controller, Non- 
ferrous Materials Supply, M.S.-L., 8, Northumberland- 
avenue, London, W.C. 2., containing full particulars of 
such rosin or rosin oil, the grade thereof, the purposes for 
which the material was intended, and the average monthly 
consumption of rosin and rosin oil by such person for any 
purpose during the year 1917. No return was required 
when the total stock held at any time during the year 
1917 did not exceed three ordinary American barrels, 
or one cask of French, Spanish, or Portuguese rosin, or 
an amount of rosin oil 7 ewt. net weight. It was further 
ordered that ne person should until further notice, except 
for the purpose of carrying out a contract in writing for 
the sale or purchase of rosin or rosin oil existing at the 
date of the Order, purchase or sell any rosin or rosin oil 
except under licence issued under the authority of the 
Ministry of Munitions, no licence, however, being required 
if the rosin or rosin oil, respectively, did not exceed the 
quantities mentioned above, 


HIGH TEMPERATURE PROCESSES AND 
PRODUCTS. 


In his second Cantor lecture at the Royal Society of 
Arts on Monday, January 28th, on the subject named in 
the title, Mr. C. R. Darling described some of the uses of 
the thermit system of welding and of the oxy-acetylene 
blow-pipe. 

In the process of melting aluminium by means of the 
thermit process the slag represents three-quarters of the 
contents of the crucible and, for the present at any rato, 
has to be thrown away as useless. Attempts have been 
made to convert it into a refractory, but without success. 
Thermit products are restricted to the rarer kinds of 
metals and alloys which cannot be produced readily by 
ordinary fuel methods. Prior to the war the various com- 
positions necessary for working the process came from 
Germany, but now that the company has been brought 
under entire British control, means have been found for 
producing everything that was formerly produced from 
materials of German origin, from materials obtainable in 
this country. This result has necessarily involved a great 
deal of research, but it has been successfully carried out, 
and there are now some thirty metals and alloys dealt 
with in this way. As has been known for some time, the 
Germans have made use of thermit in connection with 
incendiary bombs dropped from aircraft, and generally 
thermit is now a recognised military store. The thermit 
process for melting metal cannot, of course, be recom- 
mended on the score of economy, but where it is necessary 
to do so quickly in circumstances in which time is more 
important than cost, then it has an important place in 
industry. The use of the process for ship repairs and 
similar work during the war has been invaluable, and it is 
now @ common thing for ships to carry a thermit outfit 
on voyages. 

Coming to electric welding, Mr. Darling explained how 
at first the carbon electrode was used, but had now given 
way to the iron electrode. The manner in which electric 
welding is carried out was explained and demonstrated, 
emphasis being laid upon the need for employing skilled 
men, who, by experience, are able to judge the exact 
temperature, according to the work in hand. One of the 
chief advantages of electric welding is working in 
awkward corners and in situ. Pre-heating, which is 
necessary with thermit,is not necessary with electric 
welding. 

Finally, the uses of the oxy-acetylene blow-pipe were 
demonstrated, thanks to the courtesy of Lieut. Richardson, 
the editor of Acetylene, who sent two Royal Flying Corps 
men for the purpose. The main advantage of this process, 
of course, is that the 500 deg. higher temperature than the 
oxy-hydrogen flame, viz., 3000 deg., enables work to be 
carried out much more expeditiously. With the process 
pre-heating is an advantage on big work, but with small 
work it is unnecessary. An important use of the oxy- 
acetylene blow-pipe is the cutting of metals. This, said 
Mr. Darling, was due to Fletcher, of Warrington, who 
discovered that using an ordinary coal gas blow-pipe with 
oxygen, making the metal very hot and turning on a big 
supply of oxygen, it was possible to cut through large 
masses of metal, the one thing necessary being to arrange 
that the iron oxide which was formed should flow away. 
For a time that discovery was not applied practically, but 
the advent of the oxy-acetylene flame made it quite an 
easy operation. Mr. Darling related the story of how a large 
iron chimney stack in America was cut into pieces in this way 
when it was found necessary to pull it down. According 
to the account of this exploit, the chimney was filled with 
water, and blow-pipes were placed upon a raft and floated 
to near the top, being controlled from below. In this way 
short sections of the stack were cut out and allowed to fall 
to the ground, the water level being gradually lowered. 
This system, added the lecturer, had the great advantage 
that it could be used with non-ferrous metals. In the 
construction of Zeppelins oxy-acetyleno welding was 
carried to a high degree of perfection. 

In conclusion, Mr. Darling said it might be asked which 
was the best system of te three that he had described— 
thermit, the electric process, or the oxy-acetylene process. 
The reply was that each had its own special advantages. 
There were cases in which, if it were a very big job, thermit 
would be the most efficient. There were other cases in which 
the are welding would be preferable, and there were others 
where oxy-acetylene welding would be best. At the 
present moment all three processes were doing admirable 
service for the country, especially in shipyards repairing 
the ravages of enemy submarines and mines, and if we had 
had to proceed on old-fashioned lines we should have been 
very much worse off than we are to-day. 





The final lecture of the series was delivered on Monday 
last. In it Mr. Darling dealt with the products of the 
electric furnace, after briefly tracing the origin and develop- 
ment of the furnace itself. 

One of the most important products of the electric 
furnace, because it was essentially a British product, was, 
he said, vitrified silica ware. The manufacture of this 
material was due to Professor Boys, who first obtained 
fine threads for suspension galvanometers by fusing quartz. 
Later on Shenstone took up the work, and fused rock 
crystal. This material had remarkable properties, the 
greatest of which was that it could be made white hot and 
plunged into cold water without ill effects. This resistance 
to change of temperature was due to the fact that it had 
scarcely any coefficient of expansion, and in that respect 
had a great advantage over glass, which it resembled in 
appearance. It was in consequence used to a great extent 
for making furnace linings, and all classes of laboratory appa- 
ratus, and apparatus which had to withstand great changes 
of temperature. It was now possible to make in vitrified 
silica anything that could be made in glass, whilst many 
things that could not be made in glass could be made in 
vitrified silica. In its manufacture it was worked in the 
same manner as glass, except that a oxy-hydrogen blow-pipe 
was used instead of air blowing. The rock crystal which 
was necessary to produce a silica which was clear as glass 
was expensive, and attempts had been made to use high- 
grade sand. They had been successful to the extent that 
the resultant material had the essential properties, but it 
was not so clear. Nevertheless, it was very much cheaper 





to manufacture, This particular class of material was 





used for the muffles of small electric furnaces in which a 
temperature of 1000 deg. was maintained. 

The great developments which had taken place in the 
manufacture of calcium carbide were also due to the electric 
furnace, and they, in turn, had rendered possible the great 
acetylene industry. Prior to the war we used in this 
country 30,000 tons of calcium carbide annually, of which 
only 2000 tons were made here, the remainder being 
imported. 

Another important product of the electric furnace was 
carborundum, which was due to Dr. Acheson, of the 
United States, who, following up some early work of 
Moissan, discovered that hard crystals were deposite 
after passing a current through a mixture of sand and coke. 
The first sale of this material, which was to a jeweller, was 
made at the price of £175,000 per ton, the output being at 
first four ounces a day. As the use of the materia] for 
grinding became known its output increased, and the price 
dropped to £2 per Ib., then to one guinea, and later to 2s. 
per lb. After mentioning some of the usea to which the 
materia] is put, Mr. Darling called attention to the fact that 
earborundum will not always successfully deal with stee|, 
with the result that a harder material, alundum, or aloxite, 
had been introduced for this purpose. It is produced by 
fusing bauxite, the most important deposits of which are 
in the South of France, although there are some in County 
Antrim which are of uncertain composition. The materia] 
is produced at the mines and sent to the works of the 
Carborundum Company at Manchester, where it is made 
into various grinding stones. The Norton Company, of 
Canada, also owns some American deposits of bauxite. 
Alundum has also been found to act as a good refractory, 
having a melting point of 2050 deg. An interesting 
feature of its use in the electric furnace is that if a silica 
muffle is wound with platinum wire the wire will not stand 
the high temperature, whereas when wound round an 
alundum muffle it will. Alundum is porous and is used 
as a filtering medium. 

After touching upon artificial graphite, another product 
of the electric furnace, Mr. Darling finally made mention 
of the electric furnace for the refining of steel. There were 
seventy such furnaces now in use in Sheffield, with a total 
output of 150,000 tons per annum. They were also being 
installed near to London, at Braintree, in Essex, and at 
Letchworth, for instance. In fact, wherever cheap electric 
power was available there was no reason why steel refining 
by the electric furnace should not be carried on success- 
fully. The future of high temperature processes and 
products lay in more research work being carried out. 
There ought to be a big electric furnace at the National 
Physical Laboratory for research work, because we hac 
only scratched the surface of the subject. He hoped that 
funds would be placed at the disposal of our colleges to 
carry on such researches. At present it was only at 
Sheffield University that work of the kind was being done. 








HEAVY AMERICAN TEN-COUPLED GOODS 
ENGINES. 


Tue ten-coupled goods locomotive is now in use on so 
many American railways that it has become one of the 
regular types. The wheel arrangement makes a 2-10—2 
type. Flexibility of wheel base is provided by end play 
for the axles, blind or flangeless tires on some of the drivers, 
and universal joints in the rod connections. | Among 
the latest of such engines are twenty-seven for the Union 
Pacific Railway, six of which are oil burners, and the others 
coal burners. They have a straight-top boiler with a 4ft. 
combustion chamber in the barrel and tubes 22ft. long. 
All have firebrick arches, superheaters, and Walschaerts’ 
valve gear, and the coal burners are equipped with the 
Street mechanical slotter. The tender has a cylindrical 
tank, and is mounted on a pair of bogies. Vanadium 
cast steel is used for the engine freme, and open-hearth 
heat-treated steel for the hollow piston-rods and bored 
axles. The leading dimensions are as follows :— 

Cylinders ar 294in. x 30in. 
Driving wheels .. .. .. 5ft. 3in. 

Boiler, smallest diameter 7ft. 4in. 

Steam pressure .. a 200 Ib. ‘ 
Fire-box .. .. “» 8ft. x 10ft. 2in. 
Tubes, 260; diameter 2}in. 


Superheater tubes, 45; diameter .. 54in. 
Heating surface: tubes .. .. 4774 sq. ft. 
mi in fire-box ee 249 sq. ft. 
pa 9 combustion chamber 99 sq. ft 
ie wv arch tubes .. . as 30 aq. ft 
ot a total . 9152 sq. ft 
Superheating surface 1262 sq. ft 
Grate surface .. .. 84 sy. ft 
Bogie wheels, leading 2ft. 6in. 
Bogie wheels, trailing 3ft. 9in. 
Wheel base, driving .. 22ft. 6in 
a Bae 4ift. Cin 
* engine and tender 77ft. 6in 
Tender wheels .. .. .. -- 2ft. 9in. 
Water on tender 10,000 gations 
Coalontender .. .. .. 17 tons. 
Weight on driving wheels 140 tons. 
So. OR MRIIND ie ray”. 6 175 tons. 
of engine and tender .. 270 tons. 








Tue war has given a great impetus to the cultivation of 
the sugar beet in the United States. A single beet sugar 
company in Colorado, operating sixteen factories, plants 
200,000 acres of beet. From fifteen to twenty pounds of 
seed are required to plant one acre, and the various beet 
sugar industries have an enormous acreage under contract. 
It requires two years of cultivation to produce beet seed 
from the seed. In the spring of the first year the ground is 
planted for the production of a crop of mother beets. In 
the autumn a mowing machine is sent through the beet 
field to cut off the tops, after which the mother beets aro 
dug and laid in trenches. These trenches, or ground silos, 
are made 4}ft. wide, 12in. deep, and as long as the rows 
of beets to be covered. Into them the mother beets are 
placed, sixty rows to the silo, and partially covered with 
earth. They are then left until freezing weather sets in, 
when a heavy earth covering is put over them as a protec- 
tion through the winter. In the spring the mother beets 
are taken out of the silos and planted in rows 3ft. apart 
and 2ft. apart in the rows. When the seed has matured the 
tops are cut off by hand with a sickle, and the seed threshed 
out in the usual way by a threshing machine. One acre of 
beets produces about 1500 pounds of seed. 
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RAILWAY MATTERS. 


ANOTHER railway-owned steamer has been lost through 
enemy action. The Louvain, sunk in the Eastern Mediter- 
ranean on January 2lst, by a German submarine, was 
formerly the Berlin of the Great Eastern Company. 


Ir may be remembered that President Wilson recom- 
mended that the remuneration to the railways of the 
United States, whilst they are under the control of the 
Government, should be the average net income for the three 
years ended June 30th, 1917. This, we now find, would be 
947,267,472 dols. in-the aggregate. 


During the recent spell of severe weather in the United 
States, the Pennsylvania Railroad found it expedient to 
detach more than 200 men from its shop force at Altoona, 
for the purpose of making running repairs at outlying 
points and thus avoiding the delay in bringing the engines 
into the general shops for attention. 


THE President of the Board of Trade stated in the House 
on the 22nd ultimo, that commercial travellers in Irsland 
still obtained week-end return tickets for a single fare, so 
that they could visit their homes. The difficulties which 
led to the withdrawal of this privilege in Great Britain do 
not exist in Ireland to the same extent. 


THE densest fog for over thirty years occurred in the 
south-western districts of London on the evening of Thurs- 
day, the 3lst ult. Road traffic was practically stopped, 
and railway transport completely disorganised. Many 
railway passengers fell off the platform, and three were 
killed from this cause on the Metropolitan District Railway. 


AccorRDING to a statement recently made in answer to 
a question in the House, a considerable quantity of coal, 
grain and sugar have been diverted from the railways to 
the canals ; during the month of November the quantity 
was 1,700,000 tons. The number of beats which were idle 
had been considerably reduced. Their full employment 
was @ question of man power. 


Tar Senate Committee on Interstate Commerce has 
limited the control of the United States railways by the 
Government to a period not exceeding eighteen months 
after the close of the war. This was agreed to by a 
majority of seven votes to six in face of the recommendation 
of Mr. McAdoo, the Secretary to the Treasury, and Director- 
General of Railways, that the question be left open for 
future consideration. 


Tue Government has considered the question of the 
remuneration of seamen in the railway-owned cross- 
Channel steamers, and as these men are subject to risks not 
incurred by'’shore labour, it has been decided that the total 
emoluments, excluding war bonuses, of the men shall be 
made up to an amount equivalent to the national standard 
rate of pay as determined by the Ministry of Shipping upon 
the recommendation of the National Maritime Board. 


THe Cleator and Workington, Great Eastern, Great 
Northern, Isle of Wight, Lancashire and Yorkshire, Liver- 
pool Overhead, Metropolitan, Midland, Taff Vale, Great 
North of Scotland, Highland, Dublin and South-Eastern, 
Great Northern (Ireland), and Midland Great Western 
Companies have declared the same dividends for the 
second half of 1917 as for the corresponding period of 1916. 
The Cockermouth, Keswick and Penrith pays 2 per cent., 
as against nil for the second half of 1916. 


On January 30th Mr. Gilbert asked whether the Govern- 
ment proposed to set up a committee to control all forms of 
inland transport, excluding railways ; and, if so, when the 
committee would be appointed, who would be the members, 
and what forms of transport they would deal with ; and 
would canals, tramways, and all kinds of motor traffic be 
included. To this the President of the Board of Trade 
replied that it was proposed to set up a body forthwith to 
co-ordinate the work of the existing Government Depart- 
ments in connection with road tra rt. It would not 
include canals and tramways, but would generally include 
other kinds of road traffic. The terms of reference and the 
names of the members would be published shortly. 


Tue London and North-Western Company has issued a 
notice in its Crewe works that the company will welcome 
suggestions for the improvement in methods of manufac- 
ture or carrying out work which occur to any of its staff, 
and in the event of any such suggestion being made use of 
by the company, and found beneficial, a suitable acknow- 
ledgment will be made, and, if desirable, assistance will be 
rendered towards the patenting of the same, under the 
usual conditions appertaining to patents taken out by 
employees of the London and North-Western Railway 
Company. In conformity with the notice the directors 
have recently granted a reward of £5 to a man in Crewe 
works for suggesting an improvement to the machine on 
which he was engaged. 


THE constitution of the Railway Advisory Panel was 
raised in the House on January 30th by a question by 
Major David Davies, who is the chairman of the Cambrian 
Railway. He asked the President of the Board of Trade 
whether the Railway Companies’ Association was asked to 
nominate representatives on the Advisory Panel, and, if 
not, whether, in view of the loyal co-operation which it 
had given in carrying out the wishes of the Government, 
he was prepared to nominate its representatives on the 
Advisory Panel. Sir Albert Stanley replied that the 
members of the Railway Advisory Panel were in no case 
chosen as representatives of interests, but in view of their 
individual knowledge and experience, and he did not think 
it advisable at present to depart from that principle. 


On the 28th ult. Mr. Wardle, Parliamentary Secretary 
to the Board of Trade, told Sir Charles Seely that he was 
afraid that the rise in the cost of living must necessarily 
cause some hardship to all persons in receipt of fixed 
incomes. Superannuated railway servants were paid 
from funds in the hands of railway companies to which the 
recipients had contributed on the basis of a fixed return, 
and he doubted whether they could be treated differently 
from persons in a different position in other classes of the 
community. Asking a further question, Sir Charles 
observed that, considering that the Government had made 
a very large profit out of its dealings with the railway 
companies, why could it not let a little of this profit go to 
these men who were suffering in consequence of the war. 
To this Mr. Wardle said that he was not so sure about 
the profit. 








NOTES AND MEMORANDA. 





AN insulating material lately patented is composed of 
52 per cent. of pulverised asbestos, 14 of sifted mica, 20 of 
mineral caoutchouc, 10 of rubber solution, 3 of sulphur, and 
1 of resin. The proportions may be varied as required. 
The mixture is hard, claimed to be almost incombustible, 
can be moulded and wrought, and for insulation and other 
purposes it is proposed as a substitute for porcelain, marble, 
slate, and vulcanised substances. 


IN a paper on the design of high voltage insulators, 
appearing in the December issue of the Sibley Journal 
of Engineering (Cornell University), Mr. C. E, Oakes 
remarks that the formation of corona is objectionable even 
to a slight degree. It should not be tolerated on an insu- 
lator at line voltage, since it deteriorates the porcelain and 
the liability to flash-over is greatly increased. Corona 
always results from localised overstress. Hence the neces- 
sity of providing large air gaps in regions of high flux 
density is apparent. 


For the manufacture of special steels Japan is now in- 
creasingly using electricity. The Wakamatsu Iron Works 
and the Fujitagumi Steel Works at Kirokawa, Inawa- 
shiro, are now equipped for this purposé. The latter 
employs 3000 kilowatts of electricity and produces chiefly 
ferro-silicon, and, at Osaka Harbour, tungsten and 
chrome alloys. Some other firms are engaged either in 
trials or in the manufacture of the special products men- 
tioned. At Yasuki and Yoneko ores prepared from 
sand iron are being dealt with in electric furnaces. 


Durie the past year the United Statés Bureau of 
Ordnance has developed a new type of high-powered 6in. 
gun., which is to be installed in the scouts. A 16in. 
50-calibre gun is nearly completed at the Washington 
Navy Yard, and it is anticipated that it will be proved 
within the next three months. Further, certain designs 
of new and advanced types of ordnance of a confidential 
nature have already been completed, says the Iron Age. 
The Bureau has ascertained that the life of the large 
calibre guns has been underestimated, a 14in. 45-calibre 
gun having been fired a number of rounds far in excess of 
that considered practicable. The same holds true for the 
5in. 51-calibre gun, which it was believed had a very short 
Ife. 

Tue fluxes commonly used in melting. aluminium scrap, 
says the Brass World, are fluorspar, cryolite, and salt. An 
excellent way of utilising such material when a part of the 
scrap is small and not clean is first to melt a bath of 
aluminium, using solid material, and to allow it to reach 
a temperature of approximately 850 deg. Cent., then add 
the sweepings, &c., in such quantity that the bath will 
absorb them without losing its liquidity. The bath is then 
reheated and more scrap charged, the process of charging 
and reheating being alternated until the crucible is as full 
of metal as desired. The metal will most likely be pasty, 
and a small piece of fused zine chloride is added and the 
bath well stirred. The resulting action will free the mixed 
oxides, and the metal will assume its natural fluidity. 
The crucible should be immediately emptied of aluminium 
before any reaction can occur between the metallic alumi- 
nium and the heated oxide on the one hand, and the oxygen 
and nitrogen of the atmosphere on the other, as such 
reaction will consume metallic aluminium and greatly 
reduce the percentage recovered. 


Iraty occupies the position of the leading motor car 
exporting nation of Europe, according to official figures 
issued by the Ministry of Finance. For the first eight months 
of 1917 her motor exports increased 113.4 per cent., as 
compared with the corresponding period of 1915, and 96-4 
per cent. as compared with the first eight months of 1916. 
The largest proportion of vehicles consisted of motor lorries 
despatched to the various Allied Powers. They numbered 
6169, and had an average value of 14,375 lira each. Tour- 
ing cars totalled 506 for the eight months, their average 
value being 17,568 lira each. They were practically all 
fully equipped cars for Allied staff service. Imports of 
motor vehicles into Italy were, on the other hand, low, 
the value being only 1,073,500 lira for 183 vehicles, of 
which ten were lorries. These figures show a drop of 
practically 70 per cent., as compared with 1915. It is 
rather curious to note that the average value of the motor 
lorries imported into Italy works out at the low figure of 
2000 lira each, and that the average value of the touring 
cars is 6263 lira, or only a little more than one-third of 
that of the exported article. 


WE quote from a Canadian contemporary the follow- 
ing method of determining the molybdenum in ores and 
concentrates which has been described by H. C. Mabee, 
chemist of the Department of Mines. Ottawa. Mr. Mubee 
reports that this method has been in satisfactory use for 
the past two years in the work of the department: Place 
from 0.5 to 1 gramme of the sample in a quartz or platinum 
crucible of 50 c.c. capacity, add 2 to 3 c.c. fuming nitric 
acid, heat gently and evaporate just to dryness. Add 30 
grammes fused acid potassium sulphate and fuse. Leach 
out the fusion in hot water, heat to complete solution, 
precipitate the iron with ammonium hydroxide, settle, 
filter and wash with hot water. The precipitate should 
be examined for retained molybdenum and if necessary 
re-precipitated. To the ammoniacal filtrate add 50 c.c. 
1:1 sulphuric acid. Pass through a special reductor made 
of half inch glass tubing, 24in long, drawn out at the 
lower end and connected by rubber tubing with a 3in. 
funnel at the upper end. The reductor is filled with amal- 
gamated zinc the size that will lie on a 10-mesh sieve. The 
lower end passes through a two-hole stopper, and about 
quarter the way to the bottom of a 1-litre gas bottle. By 
means of a piece of bent glass tubing passing through the 
second hole of the stopper, connection is made with a 
suction pump. Before making a reduction, wash out the 
tube with hot 1 : 1 sulphuric acid solution. - Place 20 c.c. of 
a 15 per cent. Ferric alam solution—made slightly acid with 
sulphuric acid—together with 20c.c. “‘ titrating mixture ” 
in the gas bottle into which the reduced solution is passed. 
Wash out the reductor at least four times with the hot 
dilute sulphuric acid, filling the funnel each time. Titrate 


warm with standard potassium permanganate standardised 
against C.P. Molybdic acid—Baker’s 99.9 per cent.—follow- 
ing the same procedure as in ths case of an ore. 





MISCELLANEA. 





THERE has recently been established at Reykjavik, in 
Iceland, a Chamber of Commerce with the object of 
protecting and promoting Icelandic trade, commerce, 
shipping, and manufactures. The first president is Mr. 
Garoar Gislason, who is a wholesale merchant. 


Tue Board of Education has decided, after careful con- 
sideration, to discontinue its general examinations in 
science and technology altogether after 1918. The higher 
general examinations will be held in that year, with the 
exceptions specified in Circular 970. The regulations 
and syllabuses which govern the examinations, held in 
1915, will remain in force for 1918, so far as they are still 
applicable. 


Accorpine to the official announcements, says the 
Naval and Military Record, our total naval losses during 
the past year amounted to 33 vessels, of which exactly 
two-thirds were due to torpedoes or mines. Our most 
serious loss, that of H.M.S. Vanguard, was the result of 
an accident. Gunfire accounted for only four units— 
namely, three destroyers and one auxiliary—the balance 
being made up by vessels lost through collision or incle- 
ment weather. On the whole, the country has no reason 
to complain that the price of Admiralty was excessive in 
1917. 


THE flood season of the Nile during the past autumn 
was abnormal. The river was higher than for a great 
many years past, and nearly reached the maximum 
on record. In Egypt there was a fear of too much water, 
larger areas were submerged than probably was desirable, 
but, on the whole, it is hoped that the cultivation will be 
benefited, and that, at any rate, there will now be no 
scarcity of water till the next flood season. In the Soudan, 
the floods were still more noticeable ; but there the abnor- 
mal submergence was all a gain, and vast areas of land 
were rendered cultivable. It is anticipated that the 
coming crop will constitute a record. 


It is stated by the “ Anglo-Norwegian Trade Journal” 
that the Aktieselskabet Christiania Staalverk has decided to 
increase its capital from 1,500,000 kroner to a minimum of 
Kr. 12,000,000, and a maximum of Kr. 16,000,000, for the 
purpose of establishing a rolling mill plant with an annual 
capacity of 50,000 tons of steel plates, calculated to satisfy 
the present requirements of the country. The minimum 
capital has already been guaranteed, and the Government 
has undertaken to submit a proposal to the Storting that 
the Norwegian State shall guarantee a loan of Kr. 7,500,000, 
to be repaid over the following forty years. The Govern- 
ment has further undertaken to submit a proposal to grant 
the company a subsidy of Kr. 6 per ton for five years on 
certain conditions. The company.is also promised that 
sixty years’ concessions will be granted to it for acquiring 
the waterfalls and building power-stations. 


Tue Press Censor and we are very good friends, and 
he will forgive us for repeating a good little story at his 
expense. The National Ordnance Factory, of Leeds, 
issued, some time ago, an excellent and original souvenir, 
called the ‘‘ Shell Magazine.” An ingenious contributor 
wrote for it a poem on the familiar lines of ““ The House 
that Jack Built.” It began : “ This is the shell from New- 
lay; this is the fuse they always use in the shell that 
comes from Newlay,” and so on. Now the Censor has 
made a rule that the sits of a munition works must never 
be mentioned, so whenever he came to Newlay in the 
“poem ” he struck it out and replaced it by “ a factory.” 
The result can be imagined. “This is the shell from a 
factory ; this is the fuse they always use in the shell that 
comes from a factory,” &c. Providentially, a big man 
at “‘ munitions ’’—as the telephone girls call it—with a large 
poetic-sense, was found to argue with the Censor, and the 
Censor gracefully gave way in deference to Art. 


PracticaLLy all the flax supply of the world is, 
says the. Board of Trade Journal, consumed by 
the countries now at war. Enemy countries con- 
sume about 25 per cent. of the total, but produce only 
5 to 6 per cent. Every consuming country has hitherto 
been dependent to a greater or less extent upon Russia, 
which exported before the war about one-half of her pro- 
duction. It is difficult to gauge what is likely to be the 
immediate prospect after the war. The approximate 
figures of production for manufacturing purposes com- 
piled for the committee are :—Russia, 400,000 tons ; France 
and*Belgium, 50,000 tons; Jreland, 10,000; Holland, 
10,000 tons ; Germany and Austria, 30,000 tons, or a total 
of 500,000 tons. A good deal of the flax grown in France 
is retted in the Courtrai district of Belgium, and is, there- 
fore, not distinguished in the above figures. In normal 
times the relative values of Russian, Irish, and Courtrai 
flax are approximately :—(1) Courtrai flax, £80 to £100 
per ton ; (2) Irish flax, £60 per ton ; (3) Russian flax, £40 
per ton. Dutch flex is intermediate between Courtrai 
and Irish. The fixer flaxes are used for damasks and fine 
linens ; the coarser qualities from Russia for heavy canvas 
and _ sailcloth. 


THE War Minerale Committee of the American Institute 
of Mining Engineers has passed a resolution in which it is 
pointed out that the steel industry of the United States 
is almost entirely dependent on the importation of foreign 
manganese ores, the consumption of which for the year 
1918, it is estimated, will exceed 8500,00 tons. The ships 
now engaged in the transportation of the ore, especially 
from Brazil, are, the committee remarks, needed with 
ever increasing urgency for supplying the army and navy 
forces abroad. Much shipping might be spared from 
manganese transportation, and the domestic sources of 
manganese be utilised if the steel manufacturers of the 
United States would co-operate to this end by taking 
advantage of the possibility, in open-hearth and Bessemer 
practice, of using so-called ‘residual’? manganese, and 
by using se, emt instead of ferro-manganese, thereby 
following the example already sétby three large and pro- 
minent steel producers. - The committee, therefore, urges 
the steel manufacturers of America, for patriotic reasons, 
to give immediate consideration to the development and 
utilisation of domestic manganese ores ; to use no ferro- 
manganese, except for the manufacture of grades of steel 
containing below 0.15 per cent. carbon, and to use domestic 
ores whenever possible in place of the high-grade imported 
ores. 
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Railway Travelling in Fog. 


Many Londoners had a very painfulsexperience 
last week of the chaos that a dense fog creates in the 
working of a railway. For a good deal of the serious 
delays that occurred, especially on steam-worked 
railways, there is some excuse. Why, however, there 
should be such complete disorganisation, it is difficult 
for the general public fully to appreciate. We would, 
therefore, briefly trace the movements that a train 
has to go through before it leaves one of the London 
termini. Let us, for instance, take one of the 
expresses from Kuston. The carriages for this train 
may be stabled in the “ Park ”’ outside the station, 
or, in certain cases, as far out as Willesden. When 
the time arrives for the train to be got ready, the 
shunter responsible has, possibly, to find a shunting 
engine and, with it, go to some particular siding 
where the coaches are standing. When found, and 
the shunting engine coupled on, the shunter has to 
tell the signalman that the train is ready, and 
eventually permission is given for the train to enter 
the main line. This simple operation provides an 
illustration of why delay occurs. The train must be 
moved with caution, inasmuch as the driver has to 
draw the carriages sufficiently far forward for the 
last vehicle to clear the siding points. When clear, 
the signalman must be told to close the siding points 
and to “ make the road ” for the empty carriages to 
be set back into the station. When the signalman 
is ready—and he has some difficulty in making sure 
that the road is clear—the shunting engine driver has 
to be told to set back, which he then does with great 
care. When the carriages are at length in the station 
the signalman has to be told to release the shunting 
engine, and when this has been done the shunting 
engine has to be disposed of and placed in a siding, 
and then the same operation as with the carriages 
must be gone through with the train engine. When 
the train is complete, the members of the station 
staff have to ascertain from one another that all the 
passengers are seated and their tickets examined, all 
luggage, parcels and mails in the van, the driver told 
what his load is, the continuous brake tested, and a 
hundred and one duties performed. The staff 
eventually gives the guard the signal to start and the 
guard signals to the driver. The fixed signal for the 
latter may, however, be at danger and he has to 
whistle for it to be lowered, and, if all goes well, the 
signalman will know what train is whistling and will 
lower the signal. Once outside, the driver, as a rule, 
chances his luck. So long as the signals are “ off” 
he goes ahead, but should he find a distant signal 
against him, he has to get his train in hand, and when 
he thinks he is near the home signal he crawls along 
until he sees it, and. if it be “ off,’ he crawls 
forward to the starting signal. If that, too, be in his 
favour off he goes to the next distant signal. True, 
there are fogmen, but they only tell the condition of 
the distant signals and prove but a poor substitute 
for the visible semaphore. But even the fogmen, 
in these times, are fewer in number, as the platelaying 
gangs—and therefore the fogmen—have been depleted 
owing to the war. Where no fogmen are available, 
a stricter form of block-working has to be adopted, 
and the space interval between trains is consequently 
greater. Signalmen, too, exercise more than usual 
care in “ accepting” trains in foggy weather. All 
these conditions, taken together, lead to the aver- 
age time occupied by each train in the block 
sections being greater. Furthermore, it must not be 
forgotten that most delays react on subsequent 
trains, and when it is remembered that many trains 
on other parts of the system are contingent on those 
on the main line, it will be appreciated that an 





important express from Euston or any other main 
line terminus being delayed five or ten minutes, may 
adversely affect all subsequent trains from that 
terminus and the train service all over the system. 

We have given a somewhat lengthy description of 
the routine a steam-worked train has to go through, 
in order, in the first place, to let it be fully appreciated 
how simple all these movements are when the weather 
is clear, but how difficult and prolonged they are in 
fog, and in the second, to point out that many of these 
delays should not occur with electrically-worked 
suburban services, such as those which run into and 
out of the Victoria—London, Brighton and South 
Coast—and Waterloo termini in London. One of 
the advantages claimed for electric traction in 
suburban services is that as soon as a train has 
arrived and the motor-man has gone to the other end 
of the train, it is in a position to start on another 
journey. There is no engine to be looked for in a 
siding and to be let out and backed on to its train, 
nor has the engine that brought the train in to be 
watched and safely disposed of before a second train 
may be admitted. In this connection, we would say 
that we remember reading in the Manchester Guardian 
of a little over a year ago, that in one of the dense 
fogs for which the Manchester district is noted, the 
train services were completely disorganised “ with 
the exception of the. Lancashire and Yorkshire 
electrical services to Bury.” This being so, it is 
difficult to understand why there were the serious 
delays on L-ndon railways last week. We aimit 
that the fog was phenomenal in its density, also* 
that fogs are rarer than they were. The roads on 
which these trains arrive and depart are not lines on 
which shunting is done ; as soon as a train leaves the 
station it should go right away and therefore all 
departure lines should be quickly cleared. It may 
be that there is a weak link in the chain of communica- 
tion between the platforms and the signal-box, and 
that the signalmen may not be in a position readily 
to know when a train is in a position to start. Since, 
however, the platforms are connected by telephone 
with the signal-boxes, it is hard to see why this 
obstacle should exist. We know, also, that it is 
difficult in fog to tell whether or not platforms, lines 
in advance, junctions, cross-overs, &c., are clear, 
but for this trouble there is a perfect remedy. The 
illuminated diagram meets it. It is no novelty or 
untried invention. It is used at many signal-boxes, 
large and small, in this country, and as long ago as 
September 11th, 1908, we described it as in operation 
in the electro-pneumatic signalling installation in the 
Caledonian Railway Company’s Central Station, 
Glasgow. This is the largest power signal installation 
in the world—and what is possible in Glasgow is 
certainly possible at Victoria and Waterloo—and 
elsewhere too. The illuminated diagram is a great 
boon in the dark, irrespective of fog, and, therefore, 
on every day of the year would its advantages be felt. 
Moreover, a wise administration in possession of an 
electric train service would not stop there. To make 
electrification a success a frequent service is necessary. 
This, however, cannot be effected without automatic 
signalling. On the present occasion it is not our 
intention to pursue this particular point, but we 
would look only at the question of the benefit of 
automatic signalling in fog. There is, firstly, the safety 
provided. An essential feature of automatic signalling 
is the track circuit, which ensures that no signal can 
be lowered so long as any portion of a previous train 
is in the section protected by the signal. Secondly, 
there is the quicker response of the signals to the 
trains. In fog, a signalman is necessarily slower in 
his movements, because he dare remain in no 
uncertainty that the line is clear; an automatic 
signal goes instantly to danger and is cleared as soon 
as the line is free. Thirdly, because the automatic 
sections are shorter than the manual sections trains 
get over the ground quicker, whilst, lastly, automatic 
stops can be provided. These stops not only pull 
a man up should he overrun a signal, but, because 
the men know that they are so protected, they run 
with greater freedom. Incidentally, they are ‘there 
for all sorts of weather ; not only for dense fogs, but 
for the local fog of which a signalman may not be 
aware, and not only for fog but for dark nights. In 
fact, they are ready for service at all times, and will 
guard against those occasions when, in broad daylight, 
men let their thoughts wander and negligently run 
past the signals. 

Finally, to come back to the original question. 
There is no doubt in our minds that the conditions of 
traffic in fog are worse than they might be. It is a 
common human weakness to make more out of an 
excuse than the excuse warrants, and we are convinced 
that just because there are some sound reasons for 
delays and disorganisation in foggy weather, less 
effort is made to maintain services at their standard 
level than might be made. Moreover, there is 
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abundant evidence—the results are sufficient—to 
prove that many companies regard fogs as adventitious 
and lack special arrangements for handling traffic 
during their prevalence. It is not sufficient merely 
to cut off a certain number of trains. Arrangements 
specially suited to the conditions are needed. The 
cure for such inconvenience, and actual danger, as 
London experienced last week, must come from the 
travelling public itself. It has tolerated delays 
because it believed them to be inevitable, but if it 
insisted and insisted upon improvement, improvement 
would come. We have shown that automatic 
signalling would have good results; but years must 
pass before relief of that kind becomes general, and 
in the meantime many fogs will be experienced. 
If after every fog there was a loud protest against the 
delays, and against the colossal ignorance at such 
times of all station stafis about train movements, 
which adds not a little to the public discomfort, we 
are convinced that the companies would find means 
of overcoming some of the difficulties. 


Trusts. 


In a preliminary report submitted to the Iron 
and Steel Institute last year by one of its special 
committees, the opinion was expressed that if the 
steel trade of Britain was to hold its own in open 
competition with the other steel producing countries, 
it would be necessary, amongst other changes, to 
have a Central Board to which all orders would go, 
and whence the work would be allotted to the different 
works according to their ability to do it. There was 
needed some great broadening of our commercial or- 
ganisations that would lead to economies far and away 
outweighing any other element in the situation, and 
long ago realised and adopted by our foreign com- 
petitors. This question of organisation must be 
approached in a broadminded spirit and’ tackled in a 
thorough manner. Success in trade is as much 
a matter of commercial organisation as it is of actual 
manufacturing efficiency, and in this respect we 
would do well to observe the methods of our foreign 
rivals, to adopt the best of such methods, discarding 
their worst features, guarding against their errors as 
well as our own past mistakes, and lay solidly the 
foundation of a great, new trade policy. 


There is no more striking object lesson available 
in commercial economics than that afforded by 
consideration of the effects of “‘ combines ” of various 
kinds in the steel trade. It is easy to cry “Down 
with trusts,” and it is true that some trusts have 
done harm; but it is difficult to see how the 
manufacturers in any importent group of trades can 
be successful without organisation. Organisation, in 
fact, becomes more and more necessary. The 
necessity is unquestionable. The only debatable 
point is that of method, or principle. Although 
organisations—especially organisations that have 
approached or aimed at monopolies—have not 
been unaccompanied by abuses, it is a demonstrable 
fact that, as a general rule, industry has grown the 
most, attracted the most capital, employed the most 
labour, and contributed most to the common good in 
those countries and trades where combination, or 
organisation, has been the most complete. It is 
equally true to say that consumers have frequently 
enjoyed better supplies and lower prices under trust 
or combine control than under so-called free 
competition. For instance, finished steel prices were 
lower in the United States during the last year or two 
before the war, after a dozen years of the famous 
Steel Trust, than they were in the last year or two 
before that huge concern was organised. Labour 
also benefited under the Trust, receiving much 
higher wages and obtaining a much larger voiume of 
employment. The most outstanding features of 
recent steel trade history—ignoring the war period— 
have been a huge growth of productive capacity in 
America, under the trust system; a marvellous 
expansion of exports from Germany, with the 
accompanying great increase of employment in that 
country, under the syndicate system ; and the relative 
stagnation of industry in Britain, where we have had 
no sort of complete organisation. In the last thirty 
years before the war, the United States increased 
their annual consumption of pig iron—the chief raw 
material of the steel and engineering trades—from 
5,000,000 tons to 30,000,000 tons, and the Germans 
theirs from 3,000,000 tons to 18,000,000 tons. The 
world’s consumption of iron and steel, in terms of 
pig iron, increased from about 20,000,000 tons a year 
to about 75,000,000 tons. But we, in spite of our 
excellent natural resources, shipping facilities, and 
vast Colonies, only increased our consumption of iron 
from 8,000,000 tons a year to 9,000,000 tons. Since 


the organisation of the American Steel Trust in 1901, 





United States output has been increased from 
16,000,000 tons a year to nearly 40,000,000 tons last 
year. Between 1900 and 1913, the last full year 
before the war, the organised Germans increased their 
exports of iron and steel from less than 1,000,000 tons 
a year to over 6,000,000 tons. In the same period, 
we only increased our trade from about 3,30%,000 tons 
to 5,000,000 tons. We did not nearly keep pace with 
the world’s growing demand. We were overtaken 
and outdistanced in first one line and then another, 
first one market and then another, mainly because we 
lacked organisation. The German methods, of course, 
are not all applicable to British trade or character— 
some of them are dishonest—but some are worth 
adopting, within limits, whilst the whole system 
merits attention, not merely because we have been 
the chief victims of German subsidised and syndicated 
dumping, but because we cannot forecast the future 
accurately, or prepare for it adequately, unless we 
take the full measure of the enemy’s competitive 
methods. The Government, the bankers, the manu- 
facturers, and the shippers in Germany co-operated 
to push German trade by every device possible, 
honest and dishonest. Not only has the State 
carefully protected the steel industry by tariffs, but 
it has carried products for export on its railways and 
canals at half the ordinary rates, it has subsidised 
German ships-carrying German goods, and specially 
worked its Diplomatic and Consular Services in the 
interests of its traders. The German banks have 
given lavish assistance to exporters. Through their 
branches in foreign countries the banks have kept 
their clients well posted regarding trade opportunities, 
and have been of practical service in arranging 
shipments, payments, credits, and so forth. The 
German syndicates. have operated with marvellous 
effect. The producers of each material and product 
of steel manufacture, from coal and iron ore to 
machines and wire nails, have been united in a 
network of syndicates or combines. The plan has 
differed as widely from the trust system of America 
as from the individualistic system, or lack of system, 
of this country. For example, a German firm 
producing half-a-dozen different articles will be a 
member of as many syndicates, and not a unit of a 
single corporation. The situation and capacity of 
each is known to the officials of the syndicates. 
Output is regulated, prices fixed, orders allotted 
according to capacity, and shipping arrangements 
made by the syndicates. Trade opportunities are 
watched, raw materials bought and finished products 
sold co-operatively, with an efficiency and an economy 
that private manufacturers, individually, could not 
hope to approach. The whole are linked up in a 
complete network, backed by the State and the banks. 
The State itself, as owner of a group of coal mines, 
is a member of the Coal Syndicate. About 1897 the 
German syndicates adopted the export bounty 
policy. After that it was frequently useless for our 
people to attempt to quote prices against the 
subsidised undercutting of the Germans. We had no 
fiscal protection and but little commercial organisa- 
tion. The syndicates governing coal, ore, pig iron, 
raw steel, &c., supplied their associated customers— 
the rolling mills, manufacturers, and engineers—with 
materials at a lower cost, on the rebate system, when 
such materials were worked up into goods for export, 
than when needed to produce for the home market. 
There would be a standard home price for, say, steel 
ingots, but upon every ton used to produce for 
abroad there would be a substantial rebate. ~The 
objects were to beat, and if possible, to ruin foreign 
competitors, to obtain trade supremacy abroad and 
full industrial employment at home. In face of such 
a system, supported by the State, our people, 
unorganised among themselves and unprotected by 
the Government, could not be expected to hold their 
own. 


Thus, in spite of the long lead we held only twenty 
years ago, and in spite of our syperior natural shipping 
facilities, our vast Colonies, and our huge capital 
investments in foreign countries requiring iron and 
steel goods, we had lost the leading position in iron 
and steel exports to the Germans a few years before 
war broke out, and, at the pre-war rate of progress, 
we should soon have been relegated to a very inferior 
position. That the Germans intend, if possible, to 
renew their subsidisation policy immediately after 
the war is evidenced by recent discussions at their 
syndicate conferences, and by the lavish shipping 
bounties promised by the Government. The lesson 
for us is plain and unmistakable ; our manufacturers 
must organise with something like military thorough- 
ness and discipline, and our Government must regard 
the protection of our industries as a supreme duty. 
Germany has been organised for trade as for war. 
She intends to be similarly organised in the future. 
It is for us to meet organisation by organisation. 
There is no other way. 


-doubted its appropriateness. 
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COMMENTING on a letter, published 
in its columns, in which Mr. ©. B. 
Fisher criticises the regulations 
made by the Food Controller with 
regard to the fattening of pigs, The Times says, 
“We trust that Lord Rhondda will give it his atten- 
tion and will not place too much reliance on scientific 
caleulations.”” We sympathise with the views of our 
great contemporary, but at the same time we wish it 
had omitted the word “ scientific,” or had, at least, 
put it between inverted commes to signify that it 
About the breeding 
of pigs we know nothing at all, but we do know this 
that if a caleulation gives a wrong result it is not 
scientific, and we cannot but regret that a slur should 
be cast upon science because certain experts have 
made false deductiors from pseudo-scientific obser- 
vations. Having thus stoutly defended our goddess 
against one who would impugn her honour, and 
having, no doubt, in the view of all right-thinking 
persons caused her to be dismissed from the dock 
without a stain upon her character, let us admit, to 
ourselves, that we have our suspicions. It is the 
natural bent of the English mind to look askance at 
calculations. Teutonic philosophers will dogmatise 
on the unproved with no more support than is 
afforded by logic and figures. Not so our own 
people. They run to experiments, and not until 
they have convinced themselves by repeated 
tests that can be observed by the five senses— 
what Karl Pearson would call “demonstrable in 
the field of perception ”’—do they accept reasoning 
however fine, or calculations however meticulous. 
Need we quote the familiar example of Meyer and 
Joule—Mayer reaching the theory of the inter- 
changeability of heat and work in the study, and 
Joule already convinced in his own mind that it 
existed, yet not content himself nor able to persuade 
others of its truth till he had hammered away at it by 
experiment efter experiment and examined it in a 
dozen different forms without finding a single excep- 
tion to the rule. The same attitude of mind is 
exemplified in the daily life of the mechanical engineer 
He keeps a “tame mathematician” to give him the 
answer to knotty problems, but willing as he may be 
to accept a post hoc explanation of a failure or a 
success, he always makes allowances in propter hoc 
estimates by adding a decent factor of uncertainty— 
uncertainty both about the methods of achievement 
and the methods of his mathematician. As a matter 
of fact scientific calculation of a prophetic nature are 
very often wrong, not only because the procedure is 
defective, but because the influence of certain factors 
is wrongly estimated or wholly neglected. The 
hot-air engine affords a case in point. On paper it is 
magnificent ; in practice it is a failure. The history 
of the motor car provides another example. Despite 
their complete knowledge of mechanism, despite a 
long experience of mechanical haulage, despite 
elaborate theories and actual observations of road 
resistance, every single designer in the nineties was 
miles out in his estimate of the power required, and 
we only won to the truth by hard labour and bitter 
fa‘lure and little, if at all, by antecedent algebra and 


arithmetic. 


Science 
and 


* * * * * 


REGARDED as a work of science, 
Horatio’s Balfour Stewart’s ‘“‘ Conservation 
Philosophy. of Energy ”’—a little volume in 
Kegan Paul’s International Scien- 

tific series—must, we suppose, be regarded as quite out 
of date. The coming of radium heralded the approach 
of theories of matter and energy about which Stewart 
knew nothing. But if allowance be made for the 
period in which it was written, the book is one that 
may be recommended for an hour’s reading, and not 
less because it is so elementary that any one can 
follow it however so rusty his physics may havo 
grown by lack of use. The adjective “ elementary ” 
has, by @ grave misfortune, acquired a sort of deroga- 
tory sense. We think of it as meaning something 
suited to school children, forgetting that the elements 
are the real foundations of things and thet the study 
of them is simple because it is the whole effort of 
philosophers to keep dividing knowledge up until 
further division is impossible. The elements of 
science are just like the elements of the chemist ; 
they ere those fundamental facts which are in- 
capable—as far as we know—of further separation ; 
in other words, the great basal facts upon which all 
philosophy is founded. Let no man, then, be 
ashemod of reading an elementary book—provided, 
of course, it be a good one. Thisall by the way ; and 
now @ quotation from Stewert. ‘‘The ancients 
possessed great genius and intellectual power, but 
they were deficient in physical conception, and, in 
consequence, their ideas were not prolific. It cannot 
indeed be said that we of the present age are deficient 
in such conception ; nevertheless, it may be ques- 
tioned whether there is not a tendency to rush into 
the opposite extreme, and to work physical con- 
ceptions to an excess. Let us be cautious that in 
avoiding Scylla, we do not rush into Charybdis. 
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For the universe has more than one point of view, 
and there are possibly regions which will not yield 
their treasures to the most determined physicists, 
armed only with kilogrammes and metres and stan- 
dard clocks.” Stewart wrote with the cautious 
mind of a Scot. It is an attitude to be commended. 
For our convenience we are obliged to accept certain 
hypotheses as true, but it is as well to remember that 
just because we happen to be acquainted with a 
certain series of events which leads to one result it is 
not quite safe to say that there is no other series that 
would reach the same end—a series that cannot be 
discovered by “ kilogrammes, metres, and standard 
clocks.” We dislike adding new hypotheses, and es 
long as one will serve we stick to it, but we may be 
wrong. There may be, there very certainly are, 
more things in Heaven and earth than ere dreamt of 
in our philosophy. Beceuse, for example, it so 
happens that, within our means of measurement, 
electrical and luminous disturbances are propagated 
at the same velocity, we assume that they are identical 
in nature. But are we fully justified in doing so ? 
We like to believe that it is so because the belief fits 
in w.th our scientific principles. But those principles 
are &@ human fabrication. They have been built up 
by generations of philosophers. They are ingrained 
in our systems. We endeavour to bring the universe 
w.thin our little orbit of knowledge, when perchance 
we ought to be expanding the orbit to contain the 


universe. 
. + oe eR 
A _.,  Wuttst we have no reason to 
Te So believe that the practice was at all 
Workshop. general, we know that before the 


war several big engineering firms 
and railway companies had encouraged the establish- 
ment by their people of societies which met periodi- 
cally to heer lectures, or conduct discussions, on 
technical subjects. The scheme is one which we 
may expect to see developed in the near future. It 
is very important that the interest of the workpeople 
in their work should be encouraged and maintained. 
We have heard of the manager of a munitions factory 
who found that the men and women engaged in fuse 
making were lethargic, and that they regarded the 
high standard of workmanship required as simply 
exacting and nothing more. They were engaged on 
different operations, and each group had no notion of 
the relationship of the parts it was making with the 
parts made by other groups. He instituted a course 
of lectures in which the whole fuse was described, the 
¢o-ordination of its parts was explained, and the 
reasons why high accuracy was essential were dis- 
eussed. The result was admirable. Each group 
felt at last how its work dovetailed in with that of 
another group. A real spirit of co-operation was 
aroused, and not only did the output of the factory 
augment, but it was soon obvious that the workers 
were taking a keen interest in their occupations. A 
practice that hes proved so useful for one purpose 
may prove equally useful for others, and amongst the 
new schemes of education of workpeople we shall, 
without doubt, see the development of workshop 
technical societies. Within the last few days we 
have received particulars of an institution of the 
kind established by Ailen West and Co., of Brighton. 
It was recognised, we are told by the secretary of the 
society, “‘ that although electric control gear was a 
highly specialised business in itself, the controller 
expert must of necessity. make himself acquainted 
with the characteristics of the machines, the motors 
for which he is called upon to control. The industry 
has developed somewhat on the lines of a knowledge 
of machine characteristics being obtained by one or 
two of the outside or commercial engineers, while the 
men on the works executive depend on informa- 
tion being passed on to them from these outside 
engineers. Again, draughtsmen and juniors have 
little chance of enlarging their engineering outlook 
.38 and in these days of sectionising this 
outlook tends to become very narrow indeed.” In 
order to ensure the rapid diffusion of information 
regarding new developments, the society was estab- 
lished a few months ago. It meets once a fortnight. 
At the earlier meetings the company’s own products 
were discussed, but subsequently “ outside engineers ”’ 
were invited to describe other apparatus. Then 
lectures on the work for which the company’s manu- 
factures were employed were given, and whilst 
membership is at present limited to the staff, guests 
were invited and the average attendance rose to 
about one hundred. The directors have presented 
the society with a projector and have contributed to 
the expense of starting e library. All this is excellent. 
It is not only educative work of a valuable kind, but 
the existence of the society cannot fail to encourage 
that esprit de corps which is an invaluable asset in 
every business, great not less than small. 


* * *£ & *€ 


DeEsPITE all asseverations to the 
contrary, it is impossible to believe 
that the lLebour Party really 
desires to take to its bosom all 
those that work with their heads as well as those that 
work with their hands. By word of mouth, as, for 


Too Much 
Workman. 


example, through the speeches of Mr. Henderson, it 
proclaims this as its aim; but since if it did so it 
would be obliged to welcome a great many people 





that it has not the slightest intention of welcoming, 
we may far more safely conclude that it will remain 
to the end what it has always been, the party of the 
working man, than that it will appear as a hetero- 
geneous body of merchants, doctors, divines, engineers, 
chemists, novelists, lawyers, painters, poets, and the 
whole genus of people who pursue professions, 
mixed up with all the others who earn their living 
by what is known as productive labour. Whilst it 
may be a fact that the party would welcome the 
adhesion of Harry Lauder or Charlie Chaplin, and that 
it would not resent the admission to its exclusive 
ranks of the hero of the football field or the race- 
course, we do not believe for one moment that it 
will open its arms to the Selfridges, Whiteleys, and 
Harrods of the world or that it will acknowledge the 
brotherhood of the great employers who by their 
brains and energies have developed new industries 


and opened new markets ; nor do we believe that the | 


vast body of the middle classes, the men of the desk 
and the counting-house, will be admitted to the sacred 
circle. When we hear about workmen’s committees 
for this and that, and councils of workmen for the 
regeneration of the world by socialistic methods, we 
hold it safe to take the word at its accepted value and 
to believe that where workmen are spoken of work- 
men, possibly with the inclusion of such working 
women as have the vote, are meant. Now it has been 
estimated that in pre-war times there were in the 
United Kingdom some fifteen million persons in the 
working classes out of a total of forty-fite million or 
so. Hence it is obvious that this party represents 
but one-third of the people. It is probable that, 
shall we say, four-fifths of the remainder composes 
what is called the middle class. If, then, the workmen 
should succeed in imposing their will on the country 
it could only be because something more than one- 
half the people was content to give way to one-third. 
We recall the existence some years ago of a body 
called, if we remember rightly, the Middle-Class 
League. The idea was 2 good one. It aimed at 
organising that great class of the community which is 
now without leadership or policy. It attempted an 
impossible task and failed, but whilst we can never 
expect the middle class to combine, as labour does 
through its unions, we do expect it to maintain a 
consolidated thought and to show by its actions, 
when occasion arises, that it does not understand by 
Democracy the control of the kingdom by one-third 
of the population. 
* * * * a 


In the January issue of the Journal 
of the Engineers’ Club of Philadet- 
phia is printed a lecture delivered 
by Capt. W. Strother Smith, U.S.N. 
Capt. Smith, we gether from internal evidence, is the 
head of the equivalent of our Naval Inventiors Board 
in America. His subject was ‘‘ Inventions Relative 
to War Material,’ and the attractive feature of the 
lecture is that it shows in an unmistakable manner 
that invention and inventors are just the same on the 
far side of the Atlantic ason this. It has sometimes 
been thought that the Americans are people with 
such an exceptional aptitude for invention that from 
the United States there would, some day, suddenly 
emerge a new device destined to change the current 
of the war in a moment. Wiser people nourished 
no such fond hope and, to them at least, it needed 
not Capt. Smith’s assurance that nothing of the kind 
is to be expected, and that all profitable invention is 
no more than prudent development of something 
that has preceded it. On this point Capt. Smith was 
emphatic. He told his audience that “the usual 
method is to divide any invention into ten parts. 
The inventor comes with one. If he cannot harmon- 
ise with the other nine his invention is not worth 
much. The needs of the navy will be 
met—little by little—just exactly like any other 
manufactured article and with little improvements. 
There is no grand, brilliant invention that is going to 
win this war.” We are glad that a statement of the 
kind should come from Americe. The ssme thirg 
has been said here and these that said it were told 
that they lacked imagination ard progressiveness, 
that they were ultra-cor servetives, ‘‘ back numbers,” 
and so forth. But now that it is seen that the course 
of invention is the same in America as in Great 
Britain, and we mey‘be sure in the rest of the world, 
the sanguine hopes of inventors may be deshed, but 
the country will advance in wisdom, and it will cease 
to condemn the boards of invention because no great 
new cure for submarines or aeroplanes has been 
found. Capt. Smith’s method of dividing any 
invention into ten parts is sound. An invention to 
have any prospect of edoption must fit into the 
gererel scheme of things ; it must, in the words of the 
Patent-office formule, be an “improvement.” 
Capt. Smith gave the example of a man who brought 
forward a new device for guiding torpedoes. It had 
to be pointed out to him that the design of all existing 
torpedoes would have to be changed to meet the 
requirements of his invention. ‘‘A torpedo is the 
development of years of study, and just in order to 
put that little thing on the torpedo we would have to 
start from where we first began end build the torpedo 
up to his ideas.” That is a point which cannot be 
too frequently or too firmly insisted upon. History 
shows that all inventions of a fundamental kind take 
years to develop ; those that it is possible to adopt in 
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the hurry of a war are those that improve on some- 
thing which already exists. We recall an observation 
made by Colonel O’Gorman at a recent meeting of the 
Aeronautical Soviety. ‘‘In the development of the 
aeroplane,” he said, “actual invention had rarely 
been needed at all. Each step came as a natural 
process of development through experiment from 


known facts.”’ 
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WE are pleased indeed to hear that 
you have an inteiligent hobby, and 
not the least surprised by your 
complaint that it takes your mind 
off your college studies. You ask us for our advice. We 
might tell you to give up the hobby, to settle down to 
the régime of your classes and to keep your mind in 
that flexible condition in which it can be switched 
from one subject to another as the day and the week 
progresses. If you were a young man who could 
profit by that advice you would not need it. It is 
because you have an active, independent mind that 
the hobby has taken hold of you. With your char- 
acter you would find it difficult to escape from it, and 
before a month was out you would be in the toils of 
another. It is better to see if this weakness cannot 
be turned into strength. Your hobby is running 
away, carrying you where it likes. If you can master 
it and make it go where you wish it will be the best 
servant, the best friend you ever had. We might 
quote you the names of a score of great men whose 
scientific careers sprang from hobbies; men who 
began in one profession and rose in another because 
they were attracted by some particular subject and 
rode it just as you are riding yours. But you have 
no need of such encouragement. Let us then con- | 
sider the matter together. You-are destined to be 
an electrical engineer, but are bitten by the joys of 
military signalling. Well, the case is not desperate, 
but you must resolve firmly that you are going to 
know all that there is to be known about signalling. 
You must not be content to master the Morse code, 
with flag, lamp, disc, semaphore, buzzer, and so on. 
If your hobby is “ iddy-umpty,” it will not carry you 
far. Take the heliograph forexample. If you accept it 
just as it is, and are content to do no more than follow 
the rules laid down for its use in the handbook, you will 
gain little but manual dexterity from it. But if, on 
the other hand, you study the optics of the instrument 
you will learn a great deal about light, and if you give 
proper consideration to angles you will find a demand 
made upon your knowledge of trigonometry. You 
will also learn mechanics by analysing the operating 
mechanism. If you resolve to search the depths of 
electrical methods of signalling you will soon discovar 
that there are things you positively must know about 
electricity, and your interest in your class and labora- 
tory work will be aroused. And so with lamp 
signalling. Have you ever tried to calculate how far 
your lamp can be seen, or why one kind of lens and 
reflector is better than another ? If you determine 
to know all these things you will soon find that there 
is no single scientific thing which is not the focus of 
many branches of science, and if you will resolve to 
explore every one of those branches you will find not 
only that you are mastering your hobby, but that it 
is actually bearing you faster to the goal you have in 
view than if you had no such steed to ride. 


To a Young Man. 
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BLECTRICAL ENERGY FROM THE VOLTERRA 
“SOFFIONI.” 

THE large works of Count Larderel for the recovery 
of borax from the hot springs that abound in the 
volcanic disirict to the south of Volterra have long 
been known. There the Count, who did so much to 
develop this industry, built the village of Larderello. 
Though the borax industry has been concentrated 
round this village, the volcanic district for many 
miles round is punctuated with Soffioni—blasts of 
hot borax-bearing steam which break through the 
natural crevices of the soil. 

For many years it was only for the recovery of the ! 





acid and other impurities that contaminated the raw 
steam were a very serious drawback. However, in 
the hopes that this obstacle might by some device 
be overcome, several borings were made reaching 
from a depth of from 100 to 180 metres, in which 
iron tubes, of a bore varying from 20 to 40 centi- 
metres, were fixed. Jets of superheated steam were 
thus obtained in large quantities. The production 
of the several shafts varies from 5000 kilos. to 20,000 
kilos. of steam per hour, the pressure from 2 to 3 atmo- 
spheres, while if the aperture of the tube is com- 
pletely closed the pressure rises to 4 or 5 atmospheres, 
and the temperature ranges from 150 deg. to 180 
deg. Centigrade. 


price almost any source of energy may be scrambled 
for, but when normal times return the question of 
finance will assume a different aspect, and the plant 
now working must therefore still be looked on, from 
the profit and loss point of view, as something of 
an experiment, though the able men who work it are 
not lacking in confidence. It will take a longer ex- 
perience to determine, not only the ultimate efficiency 
of the plant, but also what will be the cost of repairs 
for boilers working under the trying eonditions to 
which they are subject. How will this cost compare 
with that of water turbines ? 

For the technical details of these notes and the 
illustrations we are indebted to Engineer Professor 














NATURAL SOFFIONI AT LARDERE 


borax that this steam was utilised, but of late a new 
departure has been made which is interesting both 
for the ingenuity of the methods devised for over- 
coming technical difficulties and for the great impor- 
tance it may reach. We have long been familiar with 
the expression “ White Coal”’—the water power in 
the use of which Italy hopes to find a substitute for 
the black coal imported at great cost from England. 
Here we are in presence of a new substitute, and its 
location is peculiarly fortunate, inasmuch as this 
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NATURAL-STEAM PIPING AT THE CENTRAL STATION 


This source of possible power is clearly important in ; Luigi Luiggi, Inspector of the Genio Civile, and an 
quantity, and is susceptible of great development, for | authority of unquestionable competence. 
experience shows that shafts can be sunk as close to | 


each other as are the oil wells in a Pennsylvanian 
field without interfering with their respective pro- 
duction, and the ground in which they can be sunk 
with good results extends over several square miles. 
But before this source of power could be made com- 
mercially available some means had to be devised 
for getting over the corrosion of the metals in the 





section of Tuscany is almost the only district in Italy 
which cannot be supplied with electricity developed | 
by water power, save by the use of conductors of | 

















JET OF NATURAL STEAM 


inordinate length. The electric supply companies 
that furnish Leghorn, Florence, Pisa, and other towns 
depend in the main on steam raised current. 

The earliest experiments for utilis‘ng the Volterra 
steam for producing power date back to 1903, when 
Prince Ginori-Conti had a powerful jet of natural 
stoam directed on to the vanes of a water-wheel. but 
the apparatus was little more than a toy. Later 
on he used the steam in a reciprocating engine which 
sufficed to drive a small dynamo and provide current 
for a few lamps. Encouraged by the development 
of these experiments, the Prince set up a larger engine 
of 40 horse-power, which also was actuated by the 
natural steam just as it rose from the ground. The 
results obtained were satisfactory in a way, but the 
rapid corrosion of the metal work by the sulphuric 


| at a pressure of 2 atmospheres. 


| of which could be practically utilised. 


apparatus used. 

The first attempt on anything like a large scale 
was made with a jet of 25,000 kilos. of steam per hour 
Theoretically this 
would provide about 4000 horse-power, 40 per cent. 
What was 
| actually done was to install in 1912 a turbine of 
| 300 horse-power, coupled to an alternator, providing 
|a current sufficient for lighting the Larderel estab- 
| lishment. The results obtained were considered 
good enough to justify the erection of a plant on a 
larger scale, and the huge increase in the cost of coai 
caused by the war, owing to which coal has actually 
| been sold on the wharves of Genoa up to £20 per ton, 
| provided an additional motive for pushing on the 
work. Three turbines were built by Tosi, of Legnano, 
| coupled to alternators for the production of 3000 
| kilowatts each. The corrosion problem was tackled 
|}in this way. The steam from the soffiont was not 
| sent direct into the turbines, but was used to heat 
| three groups of low-pressure (1} atmosphere) tubular 
boilers supplied with pure water, the condensed 
steam being collected for the recovery of the boracic 
acid and the other by-products which it contains. 
The boilers which produce the steam for feeding 
the turbines are vertical and the tubes are of alumi- 
| nium, as being less affected by the acids contained 
| in the steam which provides the heat for boiling the 
| water in the secondary boiler. Each of these tur- 
bines develops about 4000 horse-power, and they are 
| coupled to three alternators of 3000 kilowatts each. 
| The electric current, which by the transformers is 
| raised to 36,000 and 16,000 volts, is distributed by 
| five distinct lines to various towns of Tuscany—Vol- 
terra, Massa, Sienna, Leghorn, Florence. Last 
summer only two of the groups were used, the third 
being held in reserve, but other turbines were under 
order, and the power produced will probably be 
largely increased in the near future. The latest in- 
formation to hand is that the company has sold more 
power than it can at: present produce. It is in con- 
templation to provide motive power from this source, 
in substitution for coal-raised steam, to the two 
| important steel works situated on the coast at Piom- 
bino—the Alti Forni and the Magona d'Italia. A 
scheme of treatment is also under consideration for 
the recovery of helium and other rare gases, whieh 
may be used for the making of electric lamps and 
other purposes. 

Of the economical results of the scheme it is as 
yet too early to say anything positive. Even if the 
management were willing to divulge them it is hardly 
likely that it has yet been able to determine their 
costs with any accuracy. 

















With coal at its present | 








NEW TRUNK MAIN BETWEEN BURRATOR 
AND ROBOROUGH RESERVOIRS. ; 
In. 1893, when the construction of the Burrator 
Reservoir for the Plymouth Corporation Waterworks 


was commenced, a line of pipes, 25in. in diameter, 











STEEL PIPE BEING LOWERED DOWN RAILWAY EMBANKMENT 


was laid to convey the water from Burrator to a 
decanting reservoir at Roborough. The main was 
laid across country, the nature of which is shown on 
the accompanying longitudinal section, the length 
being 4 miles 685 yards. A second lisie has just been 
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laid which follows generally, but not altogether, the 
route of the old main, the inside diameter of the pipes 
being 33in., and the calculated carrying capacity 
14} million gallons per day. The work was com- 
menced in November, 1915, and has thus taken just 
over two years to complete. 

The two mains are fed at the Burrator end by a 
36in. pipe, with a bellmouth piece leading from a 
screening chamber, and can empty singly or together 
through an upright..3Gin. pipe, furnished with a bell- 
mouth, which discharges into a gauge basin at Ro- 
borough. The basin consists of two circular wells, 
one inside the other, as shown in two of the engrav- 
ings,on page 120. The upright pipe discharges 
into the inner well, the water passing from the latter 
through openings in the point furthest removed from 
the weir into the outer weil. In the outer well are 
four cross walls with openings at the bases, through 
which the water passes towards the weir, the object 
being to bring the water to a quiescent state before 
it falls over the weir. The depth of water passing 
over the weir is measured in a small well outside 
the basin, fitted with a hook gauge, the water being 
conveyed to it by a pipe passing through the outer 
wall and commencing about 8ft. back from the weir. 

At the inlet end the two pipes are connected 
together by an 18in. pipe with valve, air pipes being 
carried above the water level in the reservoir. A 
“‘Conjector’’’ meter, manufactured by the Palatine 
Engineering Company, has been fixed at the inlet 
end of the main, and the water is, therefore, measured 
at both ends. The two mains are also connected by 
18in. branches with a valve between at @ point about 
mid-length, and when the first half of the main was 
completed this connection proved of great service 
last winter and summer, the extra head available 
at the point of connection by using the new main 
being utilised to force a greater delivery through the 
latter half of the old and smaller main. 

The main crosses under the river Meavy at two 
points, the static head at the second crossing being 
1541b. per square inch. Great difficulty was ex- 


rator Dam. 









Chamber 


‘Top 
Water 


| 300 Feet above PD. 





| ee EE 


“ 
THe Enaincer” 


PLYMOUTH CORPORATION WATER WORKS—PROFILE OF 


perienced in laying the pipes at this crossing, the 
river bed and adjoining lands for some distance being 
loose running sand. After crossing the river the 
main passes under the Great Western Railway 
-—Launceston Branch—through a brick culvert, and 
thence up a steep bank with a gradient of 1 in 1.37 
for a distance of 142 yards. Under the railway 
and up the bank the pipes are of steel, made in 18ft. 
lengths and }in. thick, resting at intervals on cast 
iron chairs embedded in concrete. The half-tone 
engraving on page 124 shows one of the steel 
pipes being lowered down the bank above the railway 
by means of a winch at the top. 

The cast iron pipes are in 12ft. lengths, and vary 
in thickness from 1.063in. to 1.436in., according 
to the varying pressures. The weights vary from 
2 tons 1 cwt. 2 qrs. to 2 tons 16 cwt. 1 qr., the devia- 
tion permitted being 2 per cent. The cast iron pipes 
and specials were manufactured by Cochrane and 
Oo., Limited, Dudley, the steel by T. Piggott and 
Co., Birmingham, and the sluice and air valves by 
J. Blakeborough and Sons, Brighouse. The sluice 
valves are all geared and fitted with 9in. by-passes. 
All the pipes and valves were tested at the works to 
pressures varying from 260 lb. to 500 Ib. per square 
inch. 

The estimated cost of the work was £60,000, and 
although a little work remains to be done, the under- 
taking will, we understand, be completed for £56,000, 
or £4000 less than the estimate. The engravings on 
page 120 show the valves and connections at the 
inlet at Burrator, and the gauge basin at the outlet 
at Roborough. We are indebted for them, for the 
other illustrations, and for the particulars from which 
the foregoing article has been prepared, to Mr. Frank 
Howarth, M. Inst. O.E., water engineer to the Ply- 
mouth Corporation, who designed and carried out the 
work. 

We may add that the Burrator Reservoir and other 
works in connection therewith, which were completed 
early in the year 1899, were described in detail in 
our issues of September 30th and October 7th and 
2lst, 1898. The reservoir is capable of containing 
some 650,000,000 gallons of water. 
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DISSOLVED ACETYLENE AND ITS STORAGE. 





UNLIKE other inflammable gases in common use, acety- 
lene, under certain conditions, is explosive by itself with- 
out the admixture of air. Thus, it is usually considered 
unsafe when compressed to two atmospheres, while its 
liability to explosion is increased by raising the pressure. 
For this reason pure acetylene, when liquefied, or when 
compressed to a pressure exceeding that given by a column 
of water 100in. high, was declared by an Order in Council 
in 1897 to be an explosive coming within the scope of the 
Explosives Act of 1875, and to manufacture, import, 
store, convey or sell it in this condition was forbidden. 
In 1914 the allowable pressure was increased to that given 
by a column of water 250in. in height. In the Order of 
1897 it was provided that, if it could be shown that acety- 
lene, in admixture with any substance or in any condition, 
was not explosive when compressed, such acetylene might 
be exempted by the Secretary of State from the incidence 
of the Order. To-day, under the provisions of this ex- 
empting clause, acetylene dissolved in acetone and stored, 
under a pressure not exceeding 150 Ib. per square inch, in 
a vessel filled as completely as possible with some porous 
substance such as charcoal, is not deemed an explosive, and 
can, therefore, be manufactured, stored and used without 
risk of infringing the Explosives Act. 

Acetone has the power of dissolving many times its own 
volume of acetylene, the amount dissolved increasing 
with the pressure applied, but decreasing as the tempera- 
ture rises. Thus, at 15 deg. Cent. and atmospheric 
pressure, one volume of acetone can dissolve twenty-five 
volumes of acetylene. At 12 atmospheres pressure it 
will dissolve about 300 volumes of the gas. Acetylene 
dissolved in acetone is practically safe from explosion 
when the pressure does not exceed 10 atmospheres. But 
at higher pressures matters are otherwise. Thus, at 20 
atmospheres, it has been found, the acetone is an added 
danger, for the acetylene dissolved in it can explode more 
violently than it would if compressed by itself. The use 
of acetone as a solvent for acetylene is, therefore, not 
intended primarily to increase safety from explosion, but 
is practised because it enables an increased volume of gas 
to be stored in a given cylinder. Thus, a cylinder con- 
taining 43 per cent. of its full capacity of acetone can, at 
150 Ib. pressure, hold 100 times its own volume of acetylene, 
whereas, were the acetone absent, it could at the same 
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pressure hold ‘only 10 times its own volume of the gas. 

The real safety attaching to modern methods of storing 
acetylene rests on the use of the absorbent porous material 
with which the containing vessel is fitted. This is recog- 
nised in the Order in Council, of 1912, under which}the 
present practice in the storage of compressed acetylene 
is carried on. Thus acetylene is not deemed an explo- 
sive if, with or without acetone, it is contained in a porous 
substance, and is not subjected to a pressure in excess of 
150 Ib. 

Until recently the only solvent used commercially in 
connection with the storage of acetylene was acetone, but 
arising from the scarcity of this substance as a result of 
war conditions, substitutes] known as ‘“‘calcitona” and 
‘‘carbitone,” are now being employed. These substi- 
tutes are simply very impure forms of acetone, and have 
a reduced dissolving power. As for the porous material, 
practically only three kinds are used in this country. Thus 
charcoal is used by the Acetylene Illuminating Company, 
kapok—a vegetable product—by the A. L. Meteorlite 
Company,* and a porous agglomerate of asbestos, kiesel- 
guhr, charcoal, and a suitable cement by the Gas Accu- 
mulator Company. The chief use to which compressed 
acetylene is put is, of course, its employment as an agent 
in the oxy-acetylene process of welding and cutting metals. 
Another important field of application is its use in buoy 
and coast lighting. It is also employed for portable lamps, 
for signalling, for lighting motor cars, and so on. 

Up to November, 1915, no accidents with cylinders of 
compressed acetylene had occurred in the United King- 
dom. In that month, however, a cylinder of the gas fell 
from a motor lorry and burst, not, however, as a result 
of the explosion of the acetylene, but merely from the 
internal pressure. This accident occurred at Kirkintil- 
loch, in Scotland, and led to the death of a girl. In 
July, 1916, a serious accident occurred in London. It 
was thought to be due to a defective cylinder, but 
it was followed by fire and explosions, involving other 
cylinders, and resulted in loss of life. In November of 
the same year a similar serious accident occurred at Liver- 
pool. This accident was probably due to a defective weld 
in the cylinder, but there was an explosion of the acetylene 
as well. In all three cases the cylinders involved were of 
200 cubic feet capacity, and were welded by the oxy- 
acetylene process. 

As. an outcome of the London accident a Home-office 
departmental committee was appointed to consider 
and, where it appeared desirable, to suggest amendments 
in, the existing regulations regarding cylinders of dissolved 
acetylene compressed into @ porous substance. The com- 
mittee consisted of Major Cooper-Kay, Chief Inspector 
of Explosives (chairman), Engineer-Captain Bearblock, 


* Now known as Allen-Liversidge, Limited. 





of explosion throughout the cylinder. 








R.N., Professor Vernon Boys, Major Crozier, Inspector 
of Explosives, Mr. W. 8. Smith, Inspector for Dangerous 
Trades, and Dr. Stanton, of the National Physical Labo- 
ratory. This committee has now issued its report, and 
below we summarise its recor dations. 

Porous Material.—The committee considers that the 
three materials at present in use are reasonably satisfac- 
tory, although in the case of charcoal it would appear that 
care should be taken to obtain only the most suitable form. 
The porosity of the material is, by the existing Order, re- 
quired not to exceed 80 per cent., and this figure the com- 
mittee upholds. The material should completely fill the 
receptacle, and should contain no pockets or cavities. The 
committee realises that cavities cannot always be pre- 
vented, and records the fact that all witnesses agreed that 
at one time or another small pockets or cavities had been 
found with every material in use. This fact, it urges, 
makes it more than ever important that the material used 
should be such that it entirely prevents the propagation 
The committee 
recommends that samples of every porous material 
allowed should be deposited at the Home-office, and 
that no new material should be used unless such a sample 
has been previously deposited. It is to be noted that in 
the committee’s opinion the cause of recent accidents 
would appear to have lain rather in weak cylinders than 
in faulty porous material. 

The Solvent.—The committee believes that acetone is 
the most suitable commercial solvent, but sees no reason 
why substitutes for acetone should not be permitted. On 
the other hand, the use of a mixture of solvents should 
be forbidden, at any rate, after the war is over, as with 
such mixtures it is frequently difficult, by the usual prac- 
tice of weighing, to determine when the cylinder contains 
its proper quantity of solvent. The solvent should not 
completely fill the porosity of the material under any rise 
of temperature likely to be met with in practice. One of 
the companies at present fills its cylinders with solvent to 
the extent of 43 per cent. of their capacities. Thus with 
@-porous material having an 80 per cent. degree of porosity, 
a cylinder before being charged contains 20 per cent. of 
solid matter and 43 per cent. of liquid, leaving 37 per cent. 
of the free space for the expansion of the liquid on the 
absorption of the gas and as a margin for the further ex- 
pansion of the liquid on a rise of temperature occurring. 
The committee, however, does not think that definite 
limits for the quantity of solvent to be used should be 
imposed. 





2 inches to / mile. 


Roborou gh 
Reservoir 





} 

~ 4Miles 
685 Yards. 

Swain Sc. 


BURRATOR-ROBOROUGH PIPE LINE 


Pressure Allowed.—At present the maximum pressure 
allowed is 150 lb. per square inch, but as the existing Order 
does not specify the temperature at which the pressure 
is to be measured, the limitation of it to this figure is almost 
meaningless. The committee considers that the pressure 
can safely be raised to 225 lb., provided the cylinders used 
aro of the solid drawn type, the pressure to be measured 
at 60 deg. Fah. This increased pressure should not be 
allowed in the case of, cylinders containing the gas and 
porous material, but no solvent. It should only be allowed 
for acetylene welded cylinders above 100 cubic feet in capa- 
city if the construction of the cylinders is such that the 
strength at the-top and bottom joints is not solely depen- 
dent on the strength of the welds at these points. Further, 
this concession to acetylene welded cylinders should be 
made to expire after a limited period. 

The Cylinders—The committee suggests that the 
cylinders should be made of mild steel containing not 
more than 0.25 per cent. of carbon and not more than 
0.05 per cent. each of phosphorus and sulphur. The test 
pressure should be four times the working pressure, and 
should be maintained for not less than fifteen minutes. 
The use of oxy-acetylene welded cylinders should be discon- 
tinued as soon as possible, and, in the meantime, the ends 
of such cylinders should be made additionally strong by 
spinning them over. All cylinders should be annealed, 
but the use of fusible plugs, at present compulsory on 
acetylene cylinders, should be discontinued, as they are 
apt to become loose and, further, in the event of fire 
occurring may actually lead to the fire being augmented. 

It is not considered necessary to impose any conditions 
as regards the re-testing of acetylene cylinders beyond 
requiring them to be thoroughly examined visually at 
intervals. The form of re-testing to which oxygen and 
other cylinders are subjected cannot readily be applied 
to acetylene cylinders with their content of porous material 
and solvent. The committee remarks that one reason 
for re-testing oxygen cylinders lies in the possibility of the 
occurrence of internal corrosion, but that in the case of 
acetylene cylinders containing solvent, such internal 
corrosion is not likely to occur. : 

Miscellaneous.—Filling stations for acetylene cylinders 
should be approved by and be subject to the inspection 
of the Home-office. Imported cylinders should be cer- 
tified by the importer to comply in all respects with the 
regulations imposed upon home-filled cylinders. If one 
company re-charges the cylinders of another company, 
it should first obtain any necessary information as regards 
the porous material and the solvent in the cylinders. All 


cylinders should be marked with the name of the manu- 
facturer, the words at present required by the existing 
Order, namely, “‘ Acetylene compressed into porous sub- 
stances exempted by Order ot Secretary of State, dated 
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6th August, 1912,” the serial number of the cylinder, the 
maximum pressure allowed and the tare weight of the 
cylinder, including the porous material and the solvent, 


and, possibly, the valve. A label should be attached | 


giving the date on which the cylinder was last charged, 
and the name and address of the charging station. The 
charging of cylinders, by taking advantage of the fact, that 
the solvent power of acetone for acetylene is greatly in- 


creased by lowering the temperature, should be permitted. | 


Finally, the use of an acetylene cylinder for any purpose 
other than that for which it is designed should be pro- 
hibited. The use of such cylinders as generators for acety- 
lene or as containers for oxygen is particularly to be depre- 
ca 








PITCH MEASURING MACHINE FOR SCREW 
GAUGES. 


Ir is now generally agreed that the inspection of screw 
gauges for the correctness of the pitches of their threads 
should be carried out from thread to thread, and should 
not be made over a given number of threads or over the 
threads lying within a given length, say, half an inch. 
The possible errors in the pitch of a thread are of two kinds, 
namely, variable and progressive. The error is variable 
if the pitch varies from thread to thread in. an erratic 
manner. Such error may arise in a screw gauge from 
distortion after hardening or from faulty adjustment of 
the thrust bearing of the leading screw or grinding machine 
on which the gauge has been made. With a progressive 


error the pitch increases or decreases from thread to thread | 


at a uniform rate. This defect may be due to a bad 
leading ecrew or to the lap used for finishing the gauge not 
having identically the same pitch as the thread on the 
leading‘screw, a possibility that may arise if the gauge and 
the lap are not made on the same machine. In practice 
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employing a ball as a basis for so doing. But in all else it 
| is essentially different. 

The machine comprises a base A in the form of a surface 
plate supported at the corners on legs B screwed for 
levelling purposes. At the rear of the base plate a pair of 
| overhanging cast iron brackets C are fixed, each bracket 
| carrying a facing D of hard steel, in which double vee-ways 
are formed to accommodate a number of bearing balls. 
A carriage E, the ends of which are also formed with 
| double vee-ways, bridges the brackets and slides on the 
balls. The movement of the carriage is effected and 

ed by of a micrometer head F, the spindle of 
which is rounded at the end and bears against the rounded 
end of a spindle G fixed to the carriage. The two spindles 
are held constantly in contact by means of a weight H 
united to the spindle G by a double cord passing over 
hooks. The micrometer head permits the easy reading of 
@ movement of the carriage amounting to one ten-thou- 
sandth of an inch. On the axis of the carriage is a vee- 
shaped opening, within which there is placed a spindle J 
formed with a small ball at its end. The lower end of the 
spindle is of larger diameter than the portion above the 
vee-opening, and is guided between the forks of an L- 
shaped piece attached to the underside of the carriage. 
The opening between the forks is only about 1} ten-thou- 
sandths of an inch greater than the larger diameter of the 
spindle. The spindle is thus practically entirely free to 
rise or fall or swing in the vertical plane, but is constrained 
from moving sideways. The end of the spindle works in 
conjunction with a knife-edged electrical contact K 
mounted between insulators on a post fixed to the top of 
the carriage. 

The screw gauge L rests on vee-blocks M, the edges of 
which are formed with ways so that the blocks may slide 
on posts N fixed into the base plate. Each block is raised 
or lowered by means of a fine screw P situated midway 
between its two posts. The gauge is held in place on the 
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Fig. 1—DIAGRAM OF THE BINGHAM-POWELL PITCH MEASURING MACHINE 


both types of error frequently occur in combination, the 
result being, of course, a variable error. It is thus clear 
that the mean of the total error, measured over a number 
of threads, can only be a true measure of the error in any 
one pitch if that error is purely of the progressive type. 
If the pitch error is variable, or variable and progressive, 
the individual errors over, say half an inch, being some- 
times positive and sometimes negative, may, in an extreme 
case, add up to zero, and in any event add up to some 
figure which, when divided by the number of pitches in the 
length chosen, cannot in general be regarded as a satis- 
factory measure of the error of any one pitch in the length. 

These facts have led to the general abandonment of 
methods of inspecting the correctness of pitch on screw 
gauges based on the use of vee-pointed blocks separated 
by plain blocks—such as Johannsen gauge blocks—of 
known thicknesses. Thus the instrument now in use for 
this purpose at the National Physical Laboratory examines 
each pitch separately in succession. It consists, briefly 
put, of a lever carrying a ball at one end, which ball, by the 
action of a spring bearing against the lever, is held pressed 
into the threads of the gauge to be tested. As the gauge is 
moved past the lever the ball rides in and out over the 
crest of the threads down into their troughs and out again. 
By watching the movement of a spot of light reflected from 
a mirror attached to the lever, the instant at which the 
ball crosses the crest of a thread can be very clearly deter- 
mined. The distance moved by the gauge between two 
such successive instants can be determined by means of a 
micrometer attachment on its carriage, and is, of course, a 
direct measure of the pitch between the two crests. The 
reversal in the motion of the spot of light which occurs 
when the ball reaches a crest is stated to be sharp and 
clearly defined, and to afford an accurate means of measur- 
ing the pitch. The method is applicable both to plug and 
to ring screw gauges. An instrument of this design is 
now in use at the laboratory of the United States Bureau 
of Standards. 

The pitch measuring machine illustrated diagrammatic- 
ally in Fig. 1 is the patented invention of Mr. H. T. 
Bingham Powell, the inspector in charge of the department 
of gauges and standards of the British Ministry of Muni- 
tions of War in the United States. It agrees with the 
Teddington machine in measuring by micrometric means 
the individual successive pitches of the thread, and in 
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blocks by means of a stout rubber band Q passed over its 
handle and over hooks fixed in the base plate. 

Before the apparatus is used it is most important to 
make sure that the tops of the threads on the gauge lie 
truly in a horizontal plane. For this purpose there is 
provided an “electric level”? R, consisting of a post, the 
base of which is rested upon the surface plate A of the 
machine. The post carries a pivoted lever, one end of 
which is acted upon by an insulated adjusting screw. 
This screw is connected to a battery and a galvanometer 8. 
The second terminal of the galvanometer is connected to 
the surface plate A, and is therefore in electrical] connection 
with the gauge itself. The end of the pivoted arm of the 
level is placed over one end of the gauge. The appropriate 
screw P is then turned until this end of the gauge rises into 
contact with the end of the pivoted arm, and just breaks 
the galvanometer circuit at the point of the adjusting 
screw. The level is thereafter transferred to the other end 
of the threaded part of the gauge and there used in a 
similar manner. 

The ball point on the spindle J is then placed in the 
first thread on the gauge, and the carriage E moved by the 
micrometer wheel until the end of the spindle just makes 
contact with the knife edge K, a condition noted by the 
occurrence of a deflection at the galvanometer. The 
reading of the micrometer is noted and the point of the 
spindle transferred into the second thread. The carriage 
is again moved until electrical contact is once more just 
established. The difference between the micrometer 
reading in this condition, and that first determined is 
directly equal to the length of the first pitch. The succeed- 
ing pitches are then similarly examined. The ball point 
and the gauge must be free from dirt and oil in order to 
get electric contact. This fact is a factor favouring 
accuracy. 

To permit the pitch of a ring screw gauge to be examined 
in a similar way a cast is made of the threads. The 
material used for the cast is a composition of 7 per cent. 
graphite and 93 per cent. sulphur. A cast of the com- 
plete interior of the ring is not taken, for such a cast is apt 
to be broken during its removal], or, if the material used is 
at all plastic, to have all its threads, in form and pitch, a 
more or less exact copy of the last thread on the gauge. 
The simpls apparatus illustrated in Fig. 2 has been devised 
to permit a small segment of the thread to be copied in a 











| ah. The device consists of a small square base plate of 


steel ground true on the surface and provided with a 
spindle screwed into it exactly at right angles to its plane. 
The spindle is formed with a wedge-sectioned slot towards 
its foot. In use the ring gauge is clamped against the 
spindle in the manner indicated towards the left, and a 
sleeve surrounding the spindle is lowered to close up such 
portion of the slot as is not covered by the threads. The 
melted composition is then run into the slot and allowed 
to set. The cast thus left in the slot in the spindle, being 
at right angles to the base plate, is correctly parallel with 
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Fig. 2—TAKING A THREAD CAST 


the centre line of the gauge. Without removing it from 
the spindle it is taken to the pitch measuring machine and 
there examined. The narrow side of the slot is faced 
downwards in the measuring machine so that the cast will 
not fall out of it. The spindle is provided with centres 
at its ends, and can therefore be readily supported in the 
optical projection apparatus devised at the National 
Physical Laboratory for examining the angle and form of 
the threads. 








PRESERVATION OF TIMBER IN COAL MINES. 





Tue Department of Scientific and Industrial Research 
has just issued a Bulletin—No. 1—by Professor Percy 
Groom. It deals with the important question of the pre- 
servation of timber in coal mines. 

At the present time, says the author, the shortage of 
timber supplies has rendered the prevention of wastage 
in pit timber a matter of national importance. A large 
amount of timber in mines, and especially in shallow 
coal-pits, requires to be replaced prematurely, because 
it undegoes decay, and, consequently, collapses. Such 
decay or disintegration is, at least for the most part, caused 
by various fungi, which permeate and devour the wood, 
and often clothe its surface with a fluffy or cottony mate- 
rial (““spawn”’). This spawn, usually white, but some- 
times coloured, can rapidly grow over the timber, walls 
or floor, and may even be broken off and transferred else- 
where, and thus reach and infect sound wood. These 
wood-destroying fungi also produce fructifications, which 
emit countless microscopic germs (“spores’’), which, 
conveyed through the air, may my ra on, and attack pit- 
wood. Two means of preventing loss through the decay 
of wood are possible : preventive and remedial measures. 
Thorough preventive measures are largely impracticable 
at present owing to difficulties as regards machinery, 
materials and skilled labour. On the other hand, remedial 
measures may be undertaken at once ; and it is the main 
object of this memorandum to point out what they are, 
and how they should be employed. (A) Remedial measures 
are designed to decrease the amount of infection, so that 
the life of pit-timber will be lengthened on the average, 
and a corresponding saving be thereby accomplished. 
In order to accomplish these ends the report recommends : 
—(1) Colliery timber men should be taught to recognise 
the spawn and fructifications ; (2) starting from the intake, 
and travelling with the air currents to the return ways, 
the timber should be periodically inspected for fungus 
material on the timber. Where fungus occurs, the 
accessible pitwood should be treated by removal of the 
fructification and treatment of the timber with an anti- 
septic ; creosote is the best. When once begun the treat- 
ment should be systematically and regularly pursued, as 
these wood-attacking fungi grow rapidly and temporary 
neglect may undo the work of months. e mine 
timber should therefore be examined at least once a month. 
The consequence of the treatment will be a steady im- 
provement in the condition of the mine timber from the 
very commencement. (B) An entirely different method 
of dealing with the problem is a defensive one, and in- 
volves the protection of the wood by rendering it immune 
to infection by fungi. Wood can be protected more or 
less perfectly from decay-inducing fungi by coating or 
impregnating it with an antiseptic substance. Various 
substances are very unequal in their power of conferring 
upon wood resistance to fungal attack. In some coal- 
pits mere soaking with mine water lengthens the life of 
the wood ; at the opposite extreme of efficiency is creo- 
sote, which confers indefinitely long durability upon wood. 
Superficial washes are applied by means of a brush ; and 
when this or any other method of application of the anti- 
septic is adopted, bark must be removed from the timber 
before treatment. Somewhat deeper penetration is 
ensured by soaking the wood for a longer or shorter time 
in the heated antiseptic solution. For deeper penetra- 
tion, more prolonged soaking is essential, and the deepest 
penetration is ultimately secured with greatest economy 
by pneumatic pressure—and the use of @ creosoting plant 
—if large quantities of wood require treatment. 

Creosote and its derivatives, or zinc chloride, represent 
the most economic and efficient antiseptics for use in 
mines. But a number of salts confer feebler resistance 
and may be used where the.wood has to last only 4 rela- 
tively short time before being removed ; among these are 
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common salt, magnesium sulphate, certain mine waters, 
copper sulphate (not to be used where the mine water 
is rich in iron): iron sulphate, sometimes recommended, 
should not be used. Professor Groom adds that the 
significance of wood-attacking fungi—and possibly certain 
bacteria—is not confined to their destruction of timber, 
for during their growth they may produce ‘‘ black damp,” 
and the amount of this gas that they generate is directly 
proportional to their abundance and vigour. 








FORTHCOMING BNGAGEMENTS. 





TO-DAY. 


Royav Lystirvrion or Great Barrarn.—Albemarle-street, 
Piceadilly, W. 1. “Science and Ethics,” by Principal E. H. 
Griffiths, 4.30 p.m, 

PuysicaL Soctery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Annual 
general meeting. Papers to be read: (1) ‘‘A Recording 
‘Thermometer,”’ by Professor C. V. Boys; (2) ‘* The Primary 
Monochromatic Aberrations of a Centred Optical System,’ by 
Mr. 8. D. Chalmers, M.A. 5 p.m. 


SATURDAY, FEBRUARY 9ru. 


KrIGHLEY AssociaTION OF ENGINEERS.—-Assembly Room of 
ths Cycling Club, Keighley. Lecture: ‘* British Design 
Cylindrical Grinding Machine: External and Internal,” by 
Mr. Thos. R. Shaw. 6.30 p.m. 


Norris OF ENGLAND INSTITUTION OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—‘* A Fresh Aspect 
of Intensive Mining Thin Seams,” by Mr. George Gibb ; ‘“‘ The 
Flow of Water in Syphons,” by Mr. Mark Halliday, B.Sc.; 
** Notes on the Uniflow Steam Engine,’ by Mr. G. G. T. Poole. 
The following papers will be read or taken as read :—‘‘ Memoir 
of John George Weeks,” by Mr. R. J. Weeks ; ‘“‘ A System of 
Storing and Filling Small Coal, with Remarks upon the Preven- 
tion of Spontaneous Heating in Coal Heaps,’’ by Mr. John 
Morison ; ** The Strength of Pit Props,” by Mr. Fred. L. Booth. 


2 p.m. 
MONDAY, FEBRUARY llitu. 


Society or ENGINgEERS.—Apartments of Geological Society, 
Burlington House, Piccadilly, W. 1. Presidential address by 


Mr. W. B. Esson. 5.30 p.m. 


TUESDAY, FEBRUARY 127. 


Tue Instirurion or Execrricat ENGINEERS (SCOTTISH 
LocaL Sgorion).—The Rooms, 207, Bath-street, Glasgow. 
Kelvin Lecture, ‘‘ Kelvin as a Teacher,” to be delivered by 
Professor Magnus Maclean. 7.30 p.m. 


WEDNESDAY, FEBRUARY 13ru. 


Tue AssociaTION or ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper on “ The 
Place of Economics in ‘Transport and Engineering,’’ by Mr. W. 
I’. Stevenson. 8 p.m. 

Royat Socery or Arrs.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘* The Relations between Capital and 
Labour—Reasonable Hours, Co-partnership and Efiiciency,’’ by 
Lord Leverhulme. 4.30 p.m. 

Tae InstiruTion or AvTOMOBILE ENGINEERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, ‘* The 
Utilisation of the Data of the Automobile Industry through 


Bureaux of Information,” by Mr. Ernest A.Savage. 8 p.m. 


THURSDAY, FEBRUARY l4ru. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Indian Section. ‘‘ The Hide Trade and Tanning Industry of 
India,”” by Sir Henry Ledgard. 4.30 p.m. 


FRIDAY, FEBRUARY .l5ru. 


Roya InstiruTion or Great Briratn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Mechanism of the Heart,” by Professor 
E. H. Starling. 5.30 p.m. 

Tue InstiruTion oF MecHANICAL, ENGINEERS.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster, 8.W.1. 
Annual general meeting. Papers to be discussed: *‘ Traction 
on Bad Roads or Land,” by Mr. L. A. Legros, and “* Utility of 
Motor Tractors for Tillage Purposes,’’ by Mr. Arthur Amos. 
6 p.m, 


SATURDAY, FEBRUARY lé6rx. 


Roya INstTITuTION OF GREAT Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘* Problemsin Atomic Structure (Lecture I.), 
by Professor Sir J. J. Thomson. 3 p.m. 

Tue INstirutTion Or LOCOMOTIVE ENGINEERS. 
Caxton Hall, Westminster, S.W.1. Paper on 
Practice in the Draught Appliances of Locomotives,” 
Mr. R. P. C. Sanderson. 2.15 p.m. 


Room No. 18, 
** American 
by 


TUESDAY, FEBRUARY 197. 


SHIPBUILDING, ENGINEERING AND STEEL COMMERCIAL STAFFS 
Association.—Church Institute, Hood-street, Newcastle-on- 
Tyne. Lecture, ‘* Shipbuilding Cost Accounts and their Relation 
to Management, Estimating, and Accountancy.” 7.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. Joseru Ox ey asks us to state that he has severed his 
connection with Thos. Oxley, Limited, of Sheffield, of which he 
was founder, director and manager, and has commenced business 
on his own account, with head offices at Vicar-lane, Sheffield, a= 
iron, steel, scrap, and machinery merchant. Telegraphic 
address: “Stability, Sheffield” ; telephone No. 830 Central. 
London office: 125, Finsbury-pavement, E.C.2. ‘Telephone : 
9970 London Wall. 








Tue Iron AnD Street InstrruTe.—It is announced that the 
annual and autumn meetings of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. 1, on the following dates :—Annual meeting, 
Thursday and Friday, May 2nd and 3rd. Autumn meeting, 


Thursday and Friday, September 12th and 13th. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
A Firm Iron Market. 


THE finished iron market is firm in all depart- 
ments under the influence of the 124 per cent. advance 
which has been given to all time workers affected by the 
Midland Wages Board. The advance is far-reaching, 
inasmuch as the Board regulates wages not only in South 
Staffordshire and East Worcestershire, but throughout 
Shropshire, parts of Yorkshire, Lancashire, and South 
Wales. There is great satisfactioh at the amicable 
arrangement, and it is considered that the settlement 
constitutes perhaps the greatest triumph achieved by the 
Wages Board in its long and successful history. At first 
the application of the 124 per cent. increase, coupled with 
conditions primarily devised for the engineering trade, 
looked like an insoluble problem. The settlement was 
assisted by the excellent relations prevailing between the 
men and the employers which for many years has been a 
conspicuous feature of the Midland iron trade. No doubt 
is now entertained that the remaining problems will present 
no greater difficulty than those already dealt with. So far 
the list iron houses have received no official notification of 
the date from which the increased maximum for marked 
bars takes effect. Current transactions are, however, on 
the new basis of £16 net f.o.t. makers’ works, and 
£16 12s. 6d. for Lord Ward’s Round Oak iron In the 
present stringency there is no difficulty in the full applica- 
tion of an advance once official sanction is announced. 
While the rise of 10s. per ton on marked bars is appreciated, 
it cannot be said to have given satisfaction. The amount 
is criticised as being too small; but chief interest centres 
in the question, ‘‘ Why has unmarked iron been left out ?”’ 
For many years marked bars have been increasingly 
negligible as representing the make of the Staffordshire 
district. At present, however, they have attained quite 
unusual importance as contributing important items of 
shipbuilding material, such as cable iron and engineering ; 
but second-class bars and even common iron fill a most 
important vocation in the manufacture of war material. 


Manufactured Iron Prices. 


A strong demand is noted for marked bars at the 
new maximum of £16 net. Nearly all other classes of 
bars are sold conditionally. Unmarked bars at £13 15s. 
net f.o.t. makers’ works are subject to any change 
sanctioned by the Ministry. Nut and bolt qualities, which 
realise from £14 5s. to £14 lls. 3d. net delivered in the 
district, are in some cases sold subject to any rise in the 
market taking effect on undelivered balances. Lancashire 
Crown bars are not to be had on account of the demand for 
shipment. The export price is £15 10s. f.o.b. Liverpool. 
Small rounds, squares and flats are maintained on the high 
basis of £17 10s. for iron qualities, three-eighths sizes, and 
£18 10s. for steel. The few houses which make the small 
sizes find themselves deluged with orders. Merchants are 
unable to get stocks for home trade, practically all the 
output being required for national work. The wrought 
iron tube makers are overwhelmed with work, and 
practically nothing outside Government needs is possible. 
Prices in this branch have not been revised for a long time, 
although strip has advanced to £16 5s. to £16 10s. 
Contracts, however, are running at lower figures. Bar iron 
buyers of all kinds have increasing difficulty in placing 
orders on account of the general trade. It is possible that 
some modifications may be effected in the disposition 
affecting general metal industries as a result of consulta- 
tions which are taking place between Government Depart- 
ments and trading interests, with a view to the most 
effective utilisation of existing resources. 


Galvanised and Black Sheets. 


A limited inquiry for black (plain) steel sheets for 
certified work is noted. The reduction of output, owing 


to the difficulty of getting raw material suffices, for the | 


requirements of primary importance, but with only a very 
small margin over. Prices keep at £17 for 24 w.g. 
material of over 2-ton lots, and £19 for 2-ton lots and 
under. Galvanised corrugated sheets remain at £28 f.o.b. 
nominal for the export trade for 24 w.g. sorts, and £29 for 
the home trade, same gauges. 


Pig Iron Trade. 


Pig iron smelters are in very many cases behind 
with deliveries, and pressure for supplies is becoming more 
and more severe. Both foundry and forge iron are wanted 
faster than the furnaces can turn them out. One 
Northamptonshire house is off the market altogether, 
a rush of business during the past few weeks having made 
such claims upon prospective output that it is deemed 
imprudent to pledge the future further. Some Derbyshire 
makers are limiting sales to 100-ton lots. The inquiry for 
Derbyshire foundry numbers is particularly active. South 
Staffordshire smelters are also paying chief attention to 
the demand for foundry. Consumers, especially foundry 
owners, who have pressed for deliveries, stating that 
without new and immediate supplies they would have to 
discontinue operations, have not been successful in getting 
their wants supplied to any great extent. Pig iron firms 
are systematically refusing all new business, and are 
doling out their small production strictly to those most 
urgently in need of metal for war purposes. Production 
has everywhere to contend with inadequate supplies. 
The insufficiency of the rolling stock to transport crude 
material is aggravating delays in delivery, and as the 
stock of wagons is being further drawn upon from time to 
time by the Government, there is not much hope of 
improved transport faciJities. Some furnace owners are 
adding to sale contracts a clause protecting themselves 
against the consequences of any increase in railway rates. 
They hold the view that the raising of freights is a 
contingency to be reckoned with. Prices are without 
notable change alike of forge and foundry numbers. 


Steel. 


Steel is almost unobtainable, the Government 





having commandeered almost the whole of the available 
supply, including discard steel, an item formerly very 
useful to non-war-steel users. American steel is now 
scarcely obtainable, the Government having restricted 
exports from that country to those specially arranged on 
the authority of the Ministry of Munitions. There is a 
specially strong market for finished steel strip at from 
£18 5s. to £18 10s. for district use. 


Wages. 

The workers in the machine-made nut and bolt 
trade, which has its centre in Darlaston and Wednesbury 
districts, are agitating for an extension of the 12} per cent. 
to them, and have agreed to continue at work pending 
a decision by the Government authorities concerned. 








LANCASHIRE. 


(From our own Correspondents.) 
MancueEster, Thursday. 
Iron, Steel, and Metals. 


: THERE is not much change in the general con- 
dition of the iron and steel markets here, unless it be that 
suppltes for all purposes outside the war grow less and 
threaten to disappear altogether. The deliveries of 
Cleveland iron are still much hampered by the lack of full 
railway accommodation, and although efforts are being 
made to supply more railway trucks to the district there is 
as yet no very distinct result. It would seem that traffic 
difficulties are now bound to increase during the remainder 
of the war period, for it is out of the question that much 
can be done in the way of renewals at present. 


Foundry Iron. 


The Lancashire position as regards foundry iron 
is no better, and the question of larger supplies is urgent. 
Whence they are to come without interfering with the 
Midland supplies, or with the shipments from Cleveland 
to France and Italy, is difficult to say. Holders of A 
certificates are getting a fair amountof ironat themoment, 
but apparently it is all that sellers can do to keep them 
satisfied. Meanwhile the holders of B certificates are 
getting practically nothing, and although they are not 
reckoned so important as the A men, yet theirs also is 
war work and will have to be done. The whole foundry 
iron position will soon have to be reconsidered in relation 
to the hematite basic iron and steel positions ; and the 
question will be asked whether, by a Government 
arrangement with the United States, some of the burden of 
producing steel may be taken off the shoulders of the 
industry here, so that it may be possible to release some 
of the furnaces for again producing foundry qualities of 
pigiron. We are without any information here as to what 
is to be done about prices, but although the matter is of 
importance, yet price is now a secondary consideration. 
The nominal quotations for Derbyshire and Staffordshire 
No. 3 are 98s. 8d. and 102s. 6d. per ton respectively, deli- 
vered free in this district. The consumer, however, would 
pay almost any price, and consequently when there is any 
Cleveland iron available it can come to Manchester as 
readily as to Preston or Blackburn. There is, however, not 
very much Cleveland iron coming, in spite of the fact that 
the high carriage does not stand in the way. Scotch 
foundry iron is to be had still in small lots by holders of A 
certificates, and at the usual maximum, but there is con- 
siderable delay in getting the deliveries through, and this 
is not surprising in the present state of railway communica- 
tion. 


Steel. 

It is reported that the wire manufacturers are 
now very anxious about their supplies of material, and that 
some pressure is to be put upon the Government to induce 
the Ministry to arrange for a fresh supply of wire rods from 
America. As our readers know, the exports were stopped 
some time ago, and the merchant importing firms are 
practically out of the trade. Under Government auspices 
it should be possible to obtain wire rods from America in 
sufficient quantities, but apparently nothing can be done 
privately. 


Serap. 

The intensity of the demand for foundry scrap 
is now very great, and there is something like a scramble 
for it in the district. The reason is, of course, that many 
foundries are faced with the probability of a total failure 
of their ordinary material, and are doing what they can to 
provide against it. As has been pointed out before, the 
market cannot stand a prolonged strain of this description, 
and cast scrap is becoming very scarce ; in fact, it now 
seems to be scarcer than wrought scrap. Dealers are 
inclined to keep the price down, but for all that it tends to 
rise, and £6 5s. is now the quotation for good ordinary 
qualities. It is, of course, possible that foundries have 
provided a good stock, and that the demand may ease 
off a little, and this is quite desirable, for there would then 
be time to collect some more material. This week, how- 
ever, I see no indication of a lessening in the call for cast 
scrap. Heavy wrought scrap is a very firm market, and 
fair qualities bring easily the full maximum price, plus all 
the charges which may be legitimately added. Practically 
the price comes to about £7 7s. 6d. per ton net, delivered at 
the forges ; although the latter can get the material cheaper 
where they are able to arrange direct with the producer. 
The position in steel scrap is unaltered, dealers being able 
to obtain the maximum within a shilling or so from the 
South Wales market. A curious feature is that, whereas 
in Lancashire—where there is only a limited market—-the 
value is near 105s. per ton, in Sheffield buyers can obtain 
all they want at 100s. Steel turnings are steady at 65s. 
on trucks, but there does not seem to be much business. 
The value of cast iron borings in Lancashire is given as 
75s. per ton net. 


State of the Engineering Trades. 


In every branch of manufacturing engineering 
in this district there is still great activity, and those that 
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6th August, 1912,” the serial number of the cylinder, the 


| employing a ball as a basis for so doing. But in all else it 


maximum pressure allowed and the tare weight of the | 
cylinder, including the porous material and the solvent, | 
and, possibly, the valve. A label should be attached | 
giving the date on which the cylinder was last charged, | 


and the name and address of the charging station. The 
charging of cylinders, by taking advantage of the fact, that 


the solvent power of acetone for acetylene is greatly in- | 


creased by lowering the temperature, should be permitted. 
Finally, the use of an acetylene cylinder for any purpose 
other than that for which it is designed should be pro- 
hibited. The use of such cylinders as generators for acety- 
lene or as containers for oxygen is particularly to be depre- 
cal 








PITCH MEASURING MACHINE FOR SCREW 
GAUGES. 


Ir is now generally agreed that the inspection of screw 
gauges for the correctness of the pitches of their threads 
should be carried out from thread to thread, and should 
not be made over a given number of threads or over the 
threads lying within a given length, say, half an inch. 
The possible errors in the pitch of a thread are of two kinds, 
namely, variable and progressive. The error is variable 
if the pitch varies from thread to thread in. an erratic 
manner. Such error may arise in a screw gauge from 
distortion after hardening or from faulty adjustment of 
the thrust bearing of the leading screw or grinding machine 
on which the gauge has been made. With a progressive 


is essentially different. 

The machine comprises a base A in the form of a surface 
plate supported at the corners on legs B screwed for 
levelling purposes. At the rear of the base plate a pair of 
overhanging cast iron brackets C are fixed, each bracket 
carrying a facing D of hard steel, in which double vee-ways 
are formed to accommodate a number of bearing balls. 
A carriage E, the ends of which are also formed with 
double vee-ways, bridges the brackets and slides on the 
balls. The movement of the carriage is effected and 
measured by means of a micrometer head F, the spindle of 
which is rounded at the end and bears against the rounded 
end of a spindle G fixed to the carriage. The two spindles 
are held constantly in contact by means of a weight H 
united to the spindle G by a double cord passing over 
hooks. The micrometer head permits the easy reading of 
a@ movement of the carriage amounting to one ten-thou- 
sandth of an inch. On the axis of the carriage is a vee- 
shaped opening, within which there is placed a spindle J 
formed with a small ball at its end. The lower end of the 


| spindle is of larger diameter than the portion above the 


error the pitch increases or decreases from thread to thread | 


at a uniform rate. This defect may be due to a bad 


leading ecrew or to the lap used for finishing the gauge not 
having identically the same pitch as the thread on the 
leading‘screw, a possibility that may arise if the gauge and 
In practice 


the lap are not made on the same machine. 











vee-opening, and is guided between the forks of an L- 
shaped piece attached to the underside of the carriage. 
The opening between the forks is only about 1} ten-thou- 
sandths of an inch greater than the larger diameter of the 
spindle. The spindle is thus practically entirely free to 
rise or fall or swing in the vertical plane, but is constrained 
from moving sideways. The end of the spindle works in 
conjunction with a knife-edged electrical contact K 
mounted between insulators on a post fixed to the top of 
the carriage. 

The screw gauge L rests on vee-blocks M, the edges of 
which are formed with ways so that the blocks may slide 
on posts N fixed into the base plate. Each block is raised 
or lowered by means of a fine screw P situated midway 
between its two posts. The gauge is held in place on the 




































































“ 
THe Encincer” * 





Swain Sc. « 


Fig. 1—DIAGRAM OF THE BINGHAM-POWELL PITCH MEASURING MACHINE 


both types of error frequently occur in combination, the 
result being, of course, a variable error. It is thus clear 
that the mean of the total error, measured over a number 
of threads, can only be a true measure of the error in any 
one pitch if that error is purely of the progressive type. 
If the pitch error is variable, or variable and progressive, 
the individual errors over, say half an inch, being some- 
times positive and sometimes negative, may, in an extreme 
case, add up to zero, and in any event add up to some 
figure which, when divided by the number of pitches in the 
length chosen, cannot in general be regarded as a satis- 
factory measure of the error of any one pitch in the length. 

These facts have led to the general abandonment of 
methods of inspecting the correctness of pitch on screw 
gauges based on the use of vee-pointed blocks separated 
by plain blocks—such as Johannsen gauge blocks—of 
known thicknesses. Thus the instrument now in use for 
this purpose at the National Physical Laboratory examines 
each pitch separately in succession. It consists, briefly 
put, of a lever carrying a ball at one end, which ball, by the 
-action of a spring bearing against the lever, is held pressed 
into the threads of the gauge to be tested. As the gauge is 
moved past the lever the ball rides in and out over the 
crest of the threads down into their troughs and out again. 
By watching the movement of a spot of light reflected from 
a mirror attached to the lever, the instant at which the 
ball crosses the crest of a thread can be very clearly deter- 
mined. The distance moved by the gauge between two 
such successive instants can be determined by means of a 
micrometer attachment on its carriage, and is, of course, a 
direct measure of the pitch between the two crests. The 
reversal in the motion of the spot of light which occurs 
when the ball reaches a crest is stated to be sharp and 
clearly defined, and to afford an accurate means of measur- 
ing the pitch. The method is applicable both to plug and 
to ring screw gauges. An instrument of this design is 
now in use at the laboratory of the United States Bureau 
of Standards. 

The pitch measuring machine illustrated diagrammatic- 
ally in Fig. 1 is the patented invention of Mr. H. T. 
Bingham Powell, the inspector in charge of the department 
of gauges and standards of the British Ministry of Muni- 
tions of War in the United States. It agrees with the 
Teddington machine in measuring by micrometric means 
the individual successive pitches of the thread, and in 











blocks by means of a stout rubber band Q passed over its 
handle and over hooks fixed in the base plate. 

Before the apparatus is used it is most important to 
make sure that the tops of the threads on the gauge lie 
truly in a horizontal plane. For this purpose there is 
provided an “electric level”’ R, consisting of a post, the 
base of which is rested upon the surface plate A of the 
machine. The post carries a pivoted lever, one end of 
which is acted upon by an insulated adjusting screw. 
This screw is connected to a battery and a galvanometer 8S. 
The second terminal of the galvanometer is connected to 
the surface plate A, and is therefore in electrical connection 
with the gauge itself. The end of the pivoted arm of the 
level is placed over one end of the gauge. The appropriate 
screw P is then turned until this end of the gauge rises into 
contact with the end of the pivoted arm, and just breaks 
the galvanometer circuit at the point of the adjusting 
screw. The level is thereafter transferred to the other end 
of the threaded part of the gauge and there used in a 
similar manner. b 

‘he ball point on the spindle J is then placed in the 
first thread on the gauge, and the carriage E moved by the 
micrometer wheel until the end of the spindle just makes 
contact with the knife edge K, a condition noted by the 
occurrence of a deflection at the galvanometer. The 
reading of the micrometer is noted and the point of the 
spindle transferred into the second thread. The carriage 
is again moved until electrical contact is once more just 
established. The difference between the micrometer 
reading in this condition, and that first determined is 
directly equal to the length of the first pitch. The succeed- 
ing pitches are then similarly examined. The ball point 
and the gauge must be free from dirt and oil in order to 
get electric contact. This fact is a factor favouring 
accuracy. : 

To permit the pitch of a ring screw gauge to be examined 
in a similar way a cast is made of the threads. The 
material used for the cast is a composition of 7 per cent. 
graphite and 93 per cent. sulphur. A cast of the com- 
plete interior of the ring is not taken, for such a cast is apt 
to be broken during its removal, or, if the material used is 
at all plastic, to have all its threads, in form and pitch, a 
more or less exact copy of the last thread on the gauge. 
The simples apparatus illustrated in Fig. 2 has been devised 
to permit a small segment of the thread to be copied in a, 


por The device consists of a small square base plate of 


steel ground true on the surface and provided with a 
spindle screwed into it exactly at right angles to its plane. 
The spindle is formed with a wedge-sectioned slot towards 
its foot. In use the ring gauge is clamped against the 
spindle in the manner indicated towards the left, and a 
sleeve surrounding the spindle is lowered to close up such 
portion of the slot as is not covered by the threads. The 
melted composition is then run into the slot and allowed 
to set. The cast thus left in the slot in the spindle, being 
at right angles to the base plate, is correctly parallel with 
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Fig. 2—TAKING A THREAD CAST 


the centre line of the gauge. Without removing it from 
the spindle it is taken to the pitch measuring machine and 
there examined. The narrow side of the slot is faced 
downwards in the measuring machine so that the cast will 
not fall out of it. The spindle is provided with centres 
at its ends, and can therefore be readily supported in the 
optical projection apparatus devised at the National 
Physical Laboratory for examining the angle and form of 
the threads. 








PRESERVATION OF TIMBER IN COAL MINES. 





Tue Department of Scientific and Industrial Research 
has just issued a Bulletin—No. 1—by Professor Percy 
Groom. It deals with the important question of the pre- 
servation of timber in coal mines. 

At the present time, says the author, the shortage of 
timber supplies has rendered the prevention of wastage 
in pit timber a matter of national importance. A large 
amount of timber in mines, and especially in shallow 
coal-pits, requires to be replaced prematurely, because 
it undegoes decay, and, consequently, collapses. Such 
decay or disintegration is, at least for the most part, caused 
by various fungi, which permeate and devour the wood, 
and often clothe its surface with a fluffy or cottony mate- 
rial (“‘spawn’”’). This spawn, usually white, but some- 
times coloured, can rapidly grow over the timber, walls 
or floor, and may even be broken off and transferred else- 
where, and thus reach and infect sound wood. These 
wood-destroying fungi also produce fructifications, which 
emit countless microscopic germs (“spores’’), which, 
conveyed through the air, may ~— on, and attack pit- 
wood. Two means of preventing loss through the decay 
of wood are possible : preventive and remedial measures. 
Thorough preventive measures are largely impracticable 
at present owing to difficulties as regards machinery, 
materials and skilled labour. On the other hand, remedial 
measures may be undertaken at once ; and it is the main 
object of this memorandum to point out what they are, 
and how they should be employed. (A) Remedial measures 
are designed to decrease the amount of infection, so that 
the life. of pit-timber will be lengthened on the average, 
and a corresponding saving be thereby accomplished. 
In order to accomplish these ends the report recommends : 
—(1) Colliery timber men should be taught to recognise 
the spawn and fructifications ; (2) starting from the intake, 
and travelling with the air currents to the return ways, 
the timber should be periodically inspected for fungus 
material on the timber. Where fungus occurs, the 
accessible pitwood should be treated by removal of the 
fructification and treatment of the timber with an anti- 
septic ; creosote is the best. When once begun the treat- 
ment should be systematically and regularly pursued, as 
these wood-attacking fungi grow rapidly and temporary 
neglect may undo the work of months. e mine 
timber should therefore be examined at least once a month. 
The consequence of the treatment will be a steady im- 
provement in the condition of the mine timber from the 
very commencement. (B) An entirely different method 
of dealing with the problem is a defensive one, and in- 
volves the protection of the wood by rendering it immune 
to infection by fungi. Wood can be protected more or 
less perfectly from decay-inducing fungi by coating or 
impregnating it with an antiseptic substance. Various 
substances are very unequal in their power of conferring 
upon wood resistance to fungal attack. In some coal- 
pits mere soaking with mine water lengthens the life of 
the wood ; at the opposite extreme of efficiency is creo- 
sote, which confers indefinitely long durability upon wood. 
Superficial washes are applied by means of a brush ; and 
when this or any other method of application of the anti- 
septic is adopted, bark must be removed from the timber 
before treatment. Somewhat deeper penetration is 
ensured by soaking the wood for a longer or shorter time 
in the heated antiseptic solution. For deeper penetra- 
tion, more prolonged soaking is essential, and the deepest 
penetration is ultimately secured with greatest economy 
by pneumatic pressure—and the use of @ creosoting plant 
—if large quantities of wood require treatment. 

Creosote and its derivatives, or zinc chloride, represent 
the most economic and efficient antiseptics for use in 
mines. But a number of salts confer feebler resistance 
and may be used where the.wood has to last only a reija- 





tively short time before being removed ; among these are 
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common salt, magnesium sulphate, certain mine waters, 
copper sulphate (not to be used where the mine water 
is rich in iron): iron sulphate, sometimes recommended, 
should not be used. Professor Groom adds that the 
significance of wood-attacking fungi—and possibly certain 
bacteria—is not confined to their destruction of timber, 
for during their growth they may produce “ black damp,” 
and the amount of this gas that they generate is directly 
proportional to their abundance and vigour. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Roya Lnstrrurion or Great Barrain.-—Albemarle-street, 
Piccadilly, W. 1. “Science and Ethics,’”’ by Principal E. H. 
Griffiths. 4.30 p.m. 

PuysicaL Soctery or Lonpon,—Imperial College of Science, 
Imperial Institute-road, South Kensington, §8.W. Annual 
yeneral meeting. Papers to be read: (1) ‘A Recording 
‘Thermometer,’ by Professor C. V. Boys; (2) ‘ The Primary 
Monochromatic Aberrations of a Centred Optical System,” by 
Mr. 8. D. Chalmers, M.A. 5 p.m. 


SATURDAY, FEBRUARY 9ru. 


KEIGHLEY AssocIaTION OF ENGINEERS.—Assembly Room of 
ths Cycling Club, Keighley. Lecture: ‘ British Design 
Cylindrical Grinding Machine: External and Internal,” by 
Mr. Thos. R. Shaw. 6.30 p.m. 


Nortu OF ENGLAND INSTITUTION OF MINING AND MECHANICAL 
ENGINrERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—‘‘ A Fresh Aspect 
of Tatensive Mining Thin Seams,’’ by Mr. George Gibb ; ‘‘ The 
Flow of Water in Syphons,” by Mr. Mark Halliday, B.Sc.; 
‘* Notes on the Uniflow Steam Engine,” by Mr. G. G. T. Poole. 
‘The following papers will be read or taken as read :—‘‘ Memoir 
of John George Weeks,” by Mr. R. J. Weeks ; ‘‘ A System of 
Storing aad Filling Small Coal, with Remarks upon the Preven- 
tion of Spontaneous Heating in Coal Heaps,” by Mr. John 
Morison ; ** The Strength of Pit Props,” by Mr. Fred. L. Booth. 
2 p.m, 


MONDAY, FEBRUARY lIIru. 


Society or ENGINEERS.—Apartments of Geological Society, 
Burlington House, Piccadilly, W. 1. Presidential address by 
Mr. W. B. Esson, 5.30 p.m. 


TUESDAY, FEBRUARY 12ru. 


Tue Instirurion or Execrrican ENGINEERS (SCOTTISH 
LocaL Srctrion).—The Rooms, 207, Bath-street, Glasgow. 
Kelvin Lecture, ‘‘ Kelvin as a Teacher,’ to be delivered by 
Professor Magnus Maclean. 7.30 p.m. 


WEDNESDAY, FEBRUARY 13ru. 


Tue AssociaTiION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper on ‘ The 
Place of Economies in ‘Transport and Engineering,’ by Mr. W. 
T. Stevenson. 8 p.m. 

tovaL Society or Arrs.—Johu-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘The Relations between Capital and 
Labour—Reasonable Hours, Co-partnership and Efiiciency,’’ by 
Lord Leverhulme. 4.30 p.m. 


Tae Instirurion oF AvTOMOBILE ENGINEERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘ The 
Utilisation of the Data of the Automobile Industry through 
Bureaux of Information,’ by Mr. Ernest A. Savage. 8 p.m. 


THURSDAY, FEBRUARY 14tu. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Indian Section. ‘* The Hide Trade and Tanning Industry of 
India,” by Sir Henry Ledgard. 4.30 p.m. 


FRIDAY, FEBRUARY l5ru. 


Roya Instirurion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Mechanism of the Heart,”’ by Professor 
E, H, Starling. 5.30 p.m. 

Tue INsTITUTION OF MECHANICAL, ENGINEERS.—The Institu- 
tion of Civil Engineers, Great George-street, Westminster, §.W.1. 
Annual general meeting. Papers to be discussed: *‘ Traction 
ou Bad Roads or Land,” by Mr. L. A. Legros, and ‘* Utility of 
Motor Tractors for Tillage Purposes,” by Mr. Arthur Amos. 
6 p.m. 


SATURDAY, FEBRUARY lé6ru. 


Koya Instirution or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘* Problemsin Atomic Structure (Lecture I.), 
by Professor Sir J. J. Thomson. 3 p.m. 

Tue INsTITUTION OF LOCOMOTIVE ENCINEERS.—Room No. 18, 
Caxtoon Hall, Westminster, S.W.1. Paper on ‘‘ American 
Practice in the Draught Appliances of Locomotives,’ by 
Mr. R. P. C. Sanderson. 2.15 p.m. 


TUESDAY, FEBRUARY 19ru. 


SuHiPBUILDING, ENGINEERING AND STEEL COMMERCIAL STAFFS 
Association.—Church Institute, Hood-street, Newcastle-on- 
Tyne. Lecture, ‘‘ Shipbuilding Cost Accounts and their Relation 
to Management, Estimating, and Accountancy.” 7.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. JoserH Oxtery asks us to state that he has severed his 
connection with Thos. Oxley, Limited, of Sheffield, of which he 
was founder, director and manager, and has commenced business 
on his own account, with head offices at Vicar-lane, Sheffield, ax 
iron, steel, scrap, and machinery merchant. Telegraphic 
address; “Stability, Sheffield” ; telephone No. 830 Central. 
London office: 125, Finsbury-pavement, E.C.2. ‘Telephone : 
9970 London Wall. 








Tre Inon anp Sree. InstrruTe.—It is announced that the 
annua! and autumn meetings of the Iron and Steel Institute will 
be held at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. 1, on the following dates :—Annual meeting, 
Thursday and Friday, May 2nd and 3rd. Autumn meeting, 
Thursday and Friday, September 12th and 13th. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


A Firm Iron Market. 


Tue finished iron market is firm in all depart- 
ments under the influence of the 124 per cent. advance 
which has been given to all time workers affected by the 
Midland Wages Board. The advance is far-reaching, 
inasmuch as the Board regulates wages not only in South 
Staffordshire and East Worcestershire, but throughout 
Shropshire, parts of Yorkshire, Lancashire, and South 
Wales. There is great satisfactioh at the amicable 
arrangement, and it is considered that the settlement 
constitutes perhaps the greatest triumph achieved by the 
Wages Board in its long and successful history. At first 
the application of the 124 per cent. increase, coupled with 
conditions primarily devised for the engineering trade, 
looked like an insoluble problem. The settlement was 
assisted by the excellent relations prevailing between the 
men and the employers which for many years has been a 
conspicuous feature of the Midland iron trade. No doubt 
is now entertained that the remaining problems will present 
no greater difficulty than those already dealt with. So far 
the list iron houses have received no official notification of 
the date from which the increased maximum for marked 
bars takes effect. Current transactions are, however, on 
the new basis of £16 net f.o.t. makers’ works, and 
£16 12s. 6d. for Lord Ward’s Round Oak iron. In the 
present stringency there is no difficulty in the full applica- 
tion of an advance once official sanction is announced. 
While the rise of 10s. per ton on marked bars is appreciated, 
it cannot be said to have given satisfaction. The amount 
is criticised as being too small; but chief interest centres 
in the question, ‘‘ Why has unmarked iron been left out ?”’ 
For many years marked bars have been increasingly 
negligible as representing the make of the Staffordshire 
district. At present, however, they have attained quite 
unusual importance as contributing important items of 
shipbuilding material, such as cable iron and engineering ; 
but second-class bars and even common iron fill a most 
important vocation in the manufacture of war material. 


Manufactured Iron Prices. 


A strong demand is noted for marked bars at the 
new maximum of £16 net. Nearly all other classes of 
bars are sold conditionally. Unmarked bars at £13 15s. 
net f.o.t. makers’ works are subject to any change 
sanctioned by the Ministry. Nut and bolt qualities, which 
realise from £14 5s. to £14 lls. 3d. net delivered in the 
district, are in some cases sold subject to any rise in the 
market taking effect on undelivered balances. Lancashire 
Crown bars are not to be had on account of the demand for 
shipment. The export price is £15 10s. f.o.b. Liverpool. 
Small rounds, squares and flats are maintained on the high 
basis of £17 10s. for iron qualities, three-eighths sizes, and 
£18 10s. for steel. The few houses which make the small 
sizes find themselves deluged with orders. Merchants are 
unable to get stocks for home trade, practically all the 
output being required for national work. The wrought 
iron tube makers are overwhelmed with work, and 
practically nothing outside Government needs is possible. 
Prices in this branch have not been revised for a long time, 
although strip has advanced to £16 5s. to £16 10s. 
Contracts, however, are running at lower figures. Bar iron 
buyers of all kinds have increasing difficulty in placing 
orders on account of the general trade. It is possible that 
some modifications may be effected in the disposition 
affecting general metal industries as a result of consulta- 
tions which are taking place between Government Depart- 
ments and trading interests, with a view to the most 
effective utilisation of existing resources. 


Galvanised and Black Sheets. 


A limited inquiry for black (plain) steel sheets for 
certified work is noted. e reduction of output, owing 
to the difficulty of getting raw material suffices, for the 
requirements of primary importance, but with only a very 
small margin over. Prices keep at £17 for 24 w.g. 
material of over 2-ton lots, and £19 for 2-ton lots and 
under. Galvanised corrugated sheets remain at £28 f.o.b. 
nominal for the export trade for 24 w.g. sorts, and £29 for 
the home trade, same gauges. 


Pig Iron Trade. 


Pig iron smelters are in very many cases behind 
with deliveries, and pressure for supplies is becoming more 
and more severe. Both foundry and forge iron are wanted 
faster than the furnaces can turn them out. One 
Northamptonshire house is off the market altogether, 
a rush of business during the past few weeks having made 
such claims upon prospective output that it is deemed 
imprudent to pledge the future further. Some Derbyshire 
makers are limiting sales to 100-ton lots. The inquiry for 
Derbyshire foundry numbers is particularly active. South 
Staffordshire smelters are also paying chief attention to 
the demand for foundry. Consumers, especially foundry 
owners, who have pressed for deliveries, stating that 
without new and immediate supplies they would have to 
discontinue operations, have not been successful in getting 
their wants supplied to any great extent. Pig iron firms 
are systematically refusing all new business, and are 
doling out their small production strictly to those most 
urgently in need of metal for war purposes. Production 
has everywhere to contend with inadequate supplies. 
The insufficiency of the rolling stock to transport crude 
material is aggravating delays in delivery, and as the 
stock of wagons is being further drawn upon from time to 
time by the Government, there is not much hope of 
improved transport facilities. Some furnace owners are 
adding to sale contracts a clause protecting themselves 
against the consequences of any increase in railway rates. 
They hold the view that the raising of freights is a 
contingency to be reckoned with. Prices are without 
notable change alike of forge and foundry numbers. 


Steel. 


Steel is almost unobtainable, the Government 





having commandeered almost the whole of the available 
supply, including discard steel, an item formerly very 
useful to non-war-steel users. American steel is now 
scarcely obtainable, the Government having restricted 
exports from that country tp those specially arranged on 
the authority of the Ministry of Munitions. There is a 

ially strong market for finished steel strip at from 
£18 5s. to £18 10s. for district use. 


Wages. 

The workers in the machine-made nut and bolt 
trade, which has its centre in Darlaston and Wednesbury 
districts, are agitating for an extension of the 124 per cent. 
to them, and have agreed to continue at work pending 
a decision by the Government authorities concerned. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 
Iron, Steel, and Metals. 


THERE is not much change in the general con- 
dition of the iron and steel markets here, unless it be that 
supples for all purposes outside the war grow less and 
threaten to disappear altogether. The deliveries of 
Cleveland iron are still much hampered by the lack of full 
railway accommodation, and although efforts are being 
made to supply more railway trucks to the district there is 
as yet no very distinct result. It would seem that traffic 
difficulties are now bound to increase during the remainder 
of the war period, for it is out of the question that much 
can be done in the way of renewals at present. 


Foundry Iron. 


The Lancashire position as regards foundry iron 
is no better, and the question of larger supplies is urgent. 
Whence they are to come without interfering with the 
Midland supplies, or with the shipments from Cleveland 
to France and Italy, is difficult to say. Holders of A 
certificates are getting a fair amount of ironat themoment, 
but apparently it is all that sellers can do to keep them 
satisfied. Meanwhile the holders of B certificates are 
getting practically nothing, and although they are not 
reckoned so important as the A men, yet theirs also is 
war work and will have to be done. The whole foundry 
iron position will soon have to be reconsidered in relation 
to the hematite basic iron and steel positions ; and the 
question will be asked whether, by a Government 
arrangement with the United States, some of the burden of 
producing steel may be taken off the shoulders of the 
industry here, so that it may be possible to release some 
of the furnaces for again producing foundry qualities of 
pigiron. We are without any information here as to what 
is to be done about prices, but although the matter is of 
importance, yet price is now a secondary consideration. 
The nominal quotations for Derbyshire and Staffordshire 
No. 3 are 98s. 8d. and 102s. 6d. per ton respectively, deli- 
vered free in this district. The consumer, however, would 
pay almost any price, and consequently when there is any 
Cleveland iron available it can come to Manchester as 
readily as to Preston or Blackburn. There is, however, not 
very much Cleveland iron coming, in spite of the fact that 
the high carriage does not stand in the way. Scotch 
foundry iron is to be had still in small lots by holders of A 
certificates, and at the usual maximum, but there is con- 
siderable delay in getting the deliveries through, and this 
is not surprising in the present state of railway communica- 
tion. 


Steel. 

It is reported that the wire manufacturers are 
now very anxious about their supplies of material, and that 
some pressure is to be put upon the Government to induce 
the Ministry to arrange for a fresh supply of wire rods from 
America. As our readers know, the exports were stopped 
some time ago, and the merchant importing firms are 
practically out of the trade. Under Government auspices 
it should be possible to obtain wire rods from America in 
sufficient quantities, but apparently nothing can be done 
privately. 


Serap. 

The intensity of the demand for foundry scrap 
is now very great, and there is something like a scramble 
for it in the district. The reason is, of course, that many 
foundries are faced with the probability of a total failure 
of their ordinary material, and are doing what they can to 
provide against it. As has been pointed out before, the 
market cannot stand a prolonged strain of this description, 
and cast scrap is becoming very scarce; in fact, it now 
seems to be scarcer than wrought scrap. Dealers are 
inclined to keep the price down, but for all that it tends to 
rise, and £6 5s. is now the quotation for good ordinary 
qualities. It is, of course, possible that fourdries have 
provided a good stock, and that the demand may ease 
off a little, and this is quite desirable, for there would then 
be time to collect some more material. This week, how- 
ever, I see no indication of a lessening in the call for cast 
scrap. Heavy wrought scrap is a very firm market, and 
fair qualities bring easily the full maximum price, plus ali 
the charges which may be legitimately added. Practically 
the price comes to about £7 7s. 6d. per ton net, delivered at 
the forges ; although the latter can get the material cheaper 
where they are able to arrange direct with the producer. 
The position in steel scrap is unaltered, dealers being able 
to obtain the maximum within a shilling or so from the 
South Wales market. A curious feature is that, whereas 
in Lancashire—where there is only a limited market—-the 
value is near 105s. per ton, in Sheffield buyers can obtain 
all they want at 100s. Steel turnings are steady at 65s. 
on trucks, but there does not seem to be much business. 
The value of cast iron borings in Lancashire is given as 
75s. per ton net. 


State of the Engineering Trades. 


In every branch of manufacturing engineering 
in this district there is still great activity, and those that 
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are not busily engaged on their standard products are 
kept well employed on war material of one kind or another. 
Aircraft work is becoming more general, and several estab- 
lishments that have hitherto been engaged on shellsand fuses 
are now turning their attention to aeroplane parts. The 
12} per cent. advance to day workers, and the more recent 
advance of 7} per cent. on the gross earnings of piece 
workers have still left some workers dissatisfied, for I hear 
that in one well-known works the day workers are now 
asking for another advance for which no satisfactory 
reason can be given, and so the process continues. With 
regard to the combing out, I learn that in some shops a 
number of the younger men have anticipated these pro- 
ceedings by voluntarily joining the active forces. 


Trade Commissioners. 


It is gratifying to note that the Government 
is recognising the commercial abilities of engineers by 
appointing an engineer, Mr. 8. W. B. McGregor, as senior 
trade commissioner for Australia. Mr. McGregor is an 
engineer who has latterly devoted attention more par- 
ticularly to the commercial side of engineering, and 
the metal trade, and has worked successfully in South 
American and China on behalf of important groups of 
manufacturers. Both Mr. T. M. Ainscough and ‘Mr. 
Wilson Goode, who are proceeding to India and South 
Africa respectively to fill similar appointments,e have 
iatimate knowledge of the trade requirements of Lanca- 
shire. Mr. Ainscough has acted as secretary to the Board 
of Trade Textile Committee and the Empire Cotton Grow- 
ing Committee. He has also travelled extensively in 
China. Mr. Goode was the secretary to the Importers’ 
and Exporters’ Association of Manchester. 


Technical Library for Manchester. 


The need for a really representative technical 
library for Manchester, and the means for providing it, 
were recently very fully debated at a meeting of the mem- 
bers of the Engineers’ Club, to which I referred in this 
column. At that meeting it was decided to approach 
the other leading technical institutions with a view to 
making representations on the subject to the Libraries 
Committee of the Manchester Corporation, which has 
had a scheme for building a new library in prospect for some 
years. It is satisfactory to note that the Manchester 
section of the Society of Chemical Industry has recently 
had a debate on the same theme, and a resolution was 
passed urging the Corporation “ to proceed at the earliest 
possible opportunity with the provision of a technical 
library, such as would be in keeping with the industrial 
importance of this district. One of the speakers said 
it was quite impossible to obtain up-to-date information 
on any chemical subject in a public library in Manchester. 
If any special knowledge was required, it was necessary 
te go to the Patent-office library in London—a circum- 
stance which largely explained the stagnation in certain 
branches of the industry. The chemical industry has 
in recent years grown immensely in importance in Lanca- 
cashire and Cheshire, and, if this satisfactory condition 
is to be maintained, every possible effort should be made 
to remove the present difficulty of consulting the most 
recent literature on chemical subjects without the r neces- 
sity of making a journey to London. 


Post-war Problems and Reconstruction. 


If the reconstruction problems with regard to 
labour could only be approached with the same feelings of 
mutual trust and conciliation that were displayed in the 
debate which took place on the subject at the Engineers’ 
Club on Tuesday last, there would be good ground for hope 
for an improvement in the relationship between the 
employers and the employed, and the future could be 
regarded with something approaching to equanimity. 
ir. J. A. Seddon, chairman of Council of the British 
Workers’ League, who addressed the meeting on the 
subject of “* Post-War Problems,” has probably as close an 
acquaintance with labour conditions both at home and 
abroad as any public man. He has risen from the ranks 
of the workers, and is not ashamed to say that he has 
changed his views on trade matters considerably since the 
outbreak of war. He recognises the points of difficulty 
which many labour representatives entirely fail to grasp, 
and approaches them in a manner which contrasts very 
favourably with the methods of what may be called the 
“hatred’”’ section of the workers. This section, Mr. 
Seddon assured his audience, was small, but there was 
another and larger section that was afflicted with ‘ sour- 
ness.’ This sour feeling, he said, was brought about by 
failure to see in the future any hope for improved condi- 
tions for workers after the war due to State control of 
industry. He said that what we wanted was the discovery 
of an antidote to this sour feeling. The workmen were 
naturally suspicious of the trade union officials who were 
not in touch with workers in the shops. Mr. Seddon saw 
more hope in the shop stewards’ movement, which, when 
actuated by a good feeling, would make easier the relation- 
ship of the workers and the management. He said, how- 
ever, that in the present shop stewards’ movement he could 
see nothing more nor less than anarchy. With the right 
spirit, and a free exchange of ideas between these men and 
their employers to discuss troubles in the workshop, many 
causes of suspicion and mistrust could be removed. He 
said the workers as a rule did not care who controlled if 
they felt they were having a fair-and square deal. This 
and the compulsory education on the lines of Mr. Fisher’s 
Bill for young people between the ages of fourteen and 
eighteen years, were the keynote of Mr. Seddon’s address 
as regards the solution of the labour problem. With 
regard to trade problems Mr. Seddon advocated an Empire 
bank of production, a greatly improved and better paid 
consular service, and an educational system which would 
abolish the tendency to snobbishness which resulted from 
the present system, and caused young people to choose 
«blind alley” occupations, with higher pay in the early 
stages, rather than learn a trade. He said that, as regards 


the trade of the future, the State was going to be a partner 
from motives of self-preservation, and that it would have 
to choose between State bounties, tariffs, or total exclusion, 
if a standard wage had to be paid, and as a protection 
against the old evil of dumping. 





Barrow-tn-FurneEss, Thursday. 
Hematites. 


The demand for hematite pig iron is very brisk 
all round. Locally the consumption of metal continues to 
be very heavy on the part of steel makers, who account for 
practically the whole of the output of the Barrow works. 
There six furnaces are in blast, and a good solid output of 
iron is being maintained. Taking the whole district, how- 
ever, the total output is not so good as was the case a few 
weeks ago. In Cumberland thirteen furnaces, and in 
North Lancashire nine, are in active operation. Prices 
are steady with maximum rates ruling at 127s. 6d. per ton 
f.o.t., while special brands are quoted at 140s. per ton. 


Iron Ore. 


There is marked activity throughout the district 
in the iron ore trade. The demand is exceptionally heavy, 
and practically the whole of the output is being used up in 
the immediate district. Efforts are being made on every 
hand to increase the tonnage raised. 


Steel. 

The steel trade presents no features that are new. 
There is the same busy state of affairs, and good outputs 
are being maintained both at Barrow and at Workington. 
Makers are experiencing a very full demand for semi- 
products which are used for a variety of purposes. The 
demand for steel shipbuilding material is full of life, on 
local as well as general home account, but other sorts of 
finished steel are quiet. Heavy rails are quoted 
£10 17s. 6d. to £11 per ton, light rails £14 to £14 10s., heavy 
tram rails £14, billets £10 17s. 6d., ship plates £11 10s., and 
boiler plates £12 10s. per ton. Shipbuilders and engineers 
are busily employed. 


Fuel, 

The demand Sor steam coal is brisk, and the 
quotation remains at 27s. 6d. to 30s. per ton delivered. 
House coal is at 30s. to 40s. per ton delivered. The coke 
trade is full of life, and East Coast qualities are at 38s. 6d. 
to 42s. per ton delivered, with Lancashire cokes at 37s. 6d. 
per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


BustneEss has been exceedingly brisk this week 
in the Cleveland iron trade. The February allocations to 
consumers have been on a very generous scale, and whilst 
difficulties with regard to delivery are ever present, it is 
gratifying to note that the furnaces are now working 
better, and the proportion of the lower qualities to the 
total make is reduced. Moreover, it is expected that in 
the near future some hematite furnaces may be diverted 
to the production of Cleveland iron, so that there is a 
prospect of more abundant supplies of foundry iron. Of 
course, even under existing conditions the priority system 
ensures ample supplies for holders of Class A certificates, 
but there are other consumers, who though their needs are 
not so urgent, would welcome any iron which becomes 
available after the requirements of munition works and 
others have been met. The truck shortage is still serious. 
By the utilisation of lighters for the delivery of iron on the 
North-East Coast, there has been some easing of the 
pressure upon railway transport, but it has to be remem- 
bered that the pressure is abnormal. No. 3 g.m.b. 
Cleveland pig iron, No. 4 foundry,and No. 4 forge are 
quoted firm at 95s. for home use, with No. 1 at 99s.; 
whilst for export to the Allies the quotations are 114s. and 
119s. per ton respectively. 


Hematite Pig Iron. 


The increasing utilisation of home ores for the 
manufacture of basic steel tends somewhat to relieve the 
extreme stringency with regard to hematite, and there has 
been some talk of diverting hematite furnaces to the 
production of foundry iron. There have, however, been 
improved deliveries of foreign ore, and any contemplated 
changes have apparently been deferred in consequence. 
Practically no hematite is now being shipped abroad from 
this district, and by the careful distribution of the existing 
output, home consumers’ needs are all being met. The 
home price of mixed numbers is 122s. 6d. per ton, whilst 
for export the price is nominally 147s. 6d. per ton. 


Manufactured Iron and Steel. 


Greater activity could scarcely be imagined than 
that prevailing in the manufactured iron and steel trades 
on the North-East Coast. Plant is being run at its 
maximum capacity, and since the requirements of the nation 
as regards munitions, or for shipbuilding purposes, must 
have priority, there is little opportunity for business in 
other directions, although a certain amount of material is 
being shipped to the Allies and British Dominions. The 
principal quotations for home trading are as follows :— 
Steel ship plates, jin. and upwards, £11 10s.; ‘in., 
£11 15s.; }in., £12; under fin. and down to rtin., £14 10s.; 
under yin. down to }in., £16; under }in. down to 4&in., 
£17; under fin. down to rsin., £17 10s.; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d.; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above isin. thick, £16; sin. and under 
to 16 gauge, inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£16 15s.; under 20 gauge to 24 gauge, £17 ; under 24 gauge 
to 26 gauge, £18; steel rounds, squares, &c., £12 10s. 
The following are nominal quotations for export :— 
Common iron bars, £15 5s.; best bars, £15 10s.; double 
best bars, £15 17s. 6d.; treble best bars, £16 5s.; packing 
iron, £13 10s. to £14 10s.; packing iron, tapered, £15 15s. 
to £16 10s.; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £21; steel bars, basic, £16 10s. to £17 10s.; steel 
bars, Siemens, £16 10s. to £17 10s.; steel ship. plates, 
£13 10s. to £15; steel joists, £13; steel hoops, £19 to 





£19 10s.; steel sheets, singles, £20 ; steel sheets, doubles, 
£22; steel strip, £17 10s. to £18 10s.; heavy steel rails, 
£12 5s. to £13 5s. 


Scrap. 

Conditions in the scrap trade have undergo. 
little change during the week. Demand is very keen, but 
business is very difficult,for the very good reason that 
there is little scrap of any kind available. There is no 
alteration in prices. 


The New Coal Schedule. 


The new schedule and revised directions for thie 
sale of coal to neutrals have provided the chief topic of 
discussion this week in coal trade circles. The main 
alteration is in regard to the method of payment for 
shipment to Norway, Sweden, Denmark, Holland, and 
Spain. Sellers to those countries must in future quote 
to buyers abroad prices in the various foreign currencies 
in accordance with the schedule of prices appended to the 
directions, and must apply for payment to the Board of 
Trade, which will pay the seller in sterling and obtain 
payment in turn from the buyers abroad in the foreign 
currencies, through accredited agents of the Government. 
The directions prescribe the rates of exchange to be 
observed in the case of sales made after January Ist. Jn 
the case of shipments under existing contracts the arrange- 
ment is to make payment at the current rate of exchange. 
The new official scheduled prices for coals for shipment to 
the countries mentioned above are as follows: 
Northumberland and Durhams: Davidsons, Camper, 
Bothal, &c., 32s. 6d.; Tyne primes (Buddles, Bowens, &c.), 
32s.; Broomhills, &ec., 30s. 6d. to 32s. 6d.; Hastings, &c., 
29s. 6d.; unscreened, "26s. to 27s. 6d.; nuts, 28s. 6d.; best 
smalls, 22s. 6d. to 23s.; second smalls, 2ls.; special Wear 
gas, 29s.; prime gas, 27s. 6d.; second gas, 26s.; best 
Durham steams, 32s. 6d.; nuts, "28s. 6d.; households, 31s. 
to 32s. 6d.; best bunkers, 27s. 6d.; ordinary bunkers, 
26s. 6d.; coking, unscreened and smalls, 26s. 6d. to 27s. 6d. 


Current Business. 


There is no variation of a conspicuous character 
in the Northern coal market. The neutral trade is slack 
and confined to oddments and single cargoes as boats 
come to hand. The volume of trade on requisition account 
for Admiralty and other national purposes is somewhat 
heavier, and a few more boats have relieved the pits in 
one or two instances, but generally there is a lull in this 
class of business. The home demand is satisfactory. 
Best steams are fairly well taken up, but second steams 
are not situated so favourably, every class being offered 
freely at minimum prices, but only a few transactions are 
recorded. Blyth and Tyne smalls also exhibit a slow 
tendency and stocks are steadily increasing. The house- 
hold coal trade continues steady ; the home demand is 
active and takes a full output, but export business is 
quiet. Smithies and coking qualities also continue in 
steady demand for home works and coke-making purposes. 
Durham gas coals show no improvement, and all descrip- 
tions are offered freely at minimum prices. The bunker 
coal trade is slow, official requirements being disappointing, 
while trade in the open market remains quiet at late 
prices. Coke of all descriptions is in keen demand, both 
for home and export, and sellers have no difficulty in 
clearing. The principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s.; Tyne prime steams, 
29s. 6d. to 30s. 6d.; unscreened for bunkers, 23s. 6d. to 
25s.; household coal, 22s. 6d. to 23s. 6d. for the home 
trade, 28s. 6d. to 32s. 6d. for export ; best Blyth smalls, 
21s. to 22s. 6d.; North Northumberland smalls, 22s. 6d.; 
smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d.; 
Durhams: Steam (locomotive), 3ls. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 6d.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking 
coals, 263. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use, 45s. for export ; gas coke, 32s. 6d. to 35s. 


Iron and Steel Exports. 


The official returns of the shipments of pig iron, 
manufactured iron and manufactured steel from the 
Cleveland district for the month of January show a fairly 
substantial improvement as compared with the figures 
for the two preceding months. The December aggregate 
amounted to only 36,950 tons and the November total 
was only 39,946 tons, whereas in January 51,718 tons of 
material were shipped. In October last 60,777 tons were 
exported, so that the January total is somewhat below 
even the excellent return for October. An analysis of the 
figures for January shows that the pig iron shipments 
amounted to 31,022 tons, as against 27,270 tons in 
December, 23,638 tons in November, and 29,412 tons in 
October. The manufactured iron and steel exports show 
a still more substantial increase, 1512 tons of iron and 
19,184 tons of steel, or a total of 20,696 tons having been 
shipped, as compared with 9680 tons in December, 16,308 
tons in November, and 31,365 tons in October last. 


Death of Mr. Lawrence F.-Gjers. 


By the death of Mr. Lawrence F. Gjers, which 
occurred at his home, Bushy Hall, Carleton-in-Cleveland, 
on Monday, Cleveland has lost a prominent and highly 
esteemed ironmaster. Mr. Gjers was sixty years of age 
and had been ill for about a month, but his condition, 
though grave, had shown some improvement, so that his 
death was somewhat unexpected. He was the son of the 
late Mr. John Gjers, one of the pioneers of the iron and 
steel industry on Tees-side and at Cleveland, and the 
founder of the Ayresome Ironworks. The prosperity of 
the inheritance which he received from his father was 
maintained and advanced under “Mr. Lawrence Gijers’ 
control. He was regarded by the workmen as an ideal 
master, and the relations between him and them were of 
the best, while he was unstinted in his generosity towards 
worthy objects. H'e took an active interest in the work 
of the Cleveland Institution of Engineers, of which he was 
a vice-president. As a magistrate and as a landownet 
he displayed an appreciation of his responsibilities, and a 
high sense of duty. 
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SHEFFIELD. 
(From our own Correspondent.) 
High-speed Steel. 


Tue Ministry of Munitions has authorised a 
modification of the maximum prices of high-speed tool 
steel in an upward direction as from February Ist. 
The old prices were fixed in January, 1916, as follows -— 
Steel, with 14 per cent. carbon content, 2s. 10d. per lb.; 
ditto, with 18 carbon content, 3s. 10d. per lb. On export 
orders an additional “3d. per lb. was allowed, and a scale 
of extra charges was arr@nged. At the same time, the 
Government took over the control of tungsten, which 
it allotted to users at 6s. 3d. per lb. for tungsten powder, 
and 5s. 6d. per lb. for the ferro variety. These prices 
were subject to modification in case of fluctuations of ore 
values. Costs of ore having lately gone up, the Govern- 
ment increased the prices of tungsten to 6s. 83d. and 
6s. 2}. respectively per pound, and this movement resulted 
in action by the steel makers to enable them to obtain 
more for their product. New prices have been fixed at 4s. 5d. 
for the best quality, 3s. 8d. for the second quality. Apart 
from tungsten, the costs of producing high-speed stecl 
have gone up considerably in all directions during the 
past two years, and it is said that it could not be made at 
a profit at the old figures. The pressure for high-speed 
steel is less insistent and less considerable than it was 
last year, owing to a lessened export, Russia having 
almost ceased to be a buyer. The home consumption, 
however, has been increasing steadily for a long period. 


A New Industry. 


The manufacture of aeroplanes is one of the new 
industries which the war has brought to Sheffield. We 
reported some time ago that Charrons, Limited, the well- 
known Paris motor car builders, had acquired the Sheffield 
works of W. 8. Laycock, Limited, manufacturers of railway 
stock fittings and specialities. A British company has 
been established to work this business. It is intended to 
install up-to-date plant there for the manufacture of aero- 
plane engines, which will enable every process involved, 
beginning with the raw steel, to be carried out on the 
premises. The erection of necessary accommodation has 
already begun, and when completed the factory will 
efford employment to 1500 hands. 


Farm and Garden Tools. 


Makers of these goods are faced with a demand 
so much larger than in any previous season that they doubt 
their ability to satisfy it. Buying has been so active 
throughout the winter that the makers have been unable 
to accumulate stocks to supply the spring sales, and 
they are now in arrears with their orders. Moreover, the 
War-office has been buying large quantities of scythes, 
rakes, hoes, forks and spades to enable the troops in some 
war zones to cultivate the land near the camps, and to 
produce food for the men and for their beasts, 


Man Power. 


A revised schedule of protected occupations has 
been issued in consequence of raising of the age at which 
men employed on Admiralty, War-office or munitions 
work, or in railway workshops will be recruited for the 
Army. A full list of the protected trades and the age 
limit of men in every branch of these are given. The age 
of oxemption has been raised to twenty-three, but in many 
cases it varies from that figure up to thirty-two years. 
The preface to the schedule states that to limit the age to 
twenty-three would not produce’ the necessary number 
of men ; consequently, higher ages have been fixed. The 
age for file forgers is twenty-five, for file cutters and 
grinders twenty-eight, and for foremen thirty-two. Cut- 
lery grinders will be taken up to thirty-two and forgers up to 
twenty-five. Provision is made as before for dealing 
with members of the scientific and technical staffs, draughts- 
men and costs and estimating clerks. 


Swedish Iron and Steel. 


Supplies from Sweden continue to arrive with 
fair regularity, and go instantly into consumption, but 
no complaints of actual scarcity are heard. Although 
freights and insurance rates have dropped considerably, 
the inflated prices of the materials remain, owing, it is 
said, to increased costs of production. In the present 
state of the market it is not surprising that local users 
refuse to enter into contracts for long periods forward. 
Certain materials which formerly cost £11 and £12 per 
ton are now quoted at £60 or £70 per ton. Other mate- 
rials are being substituted for Swedish, with excellent 
results. 


An Association of Chemists. 


The opening meeting of the newly-formed 
Sheffield Association of Metallurgists and Metallurgical 
Chemists took place on Monday night. The attendance 
amounted to several hundred, and comprised the best 
known steel metallurgists and chemists of the city, besides 
directors and managers of some of the largest firms. The 
proceedings suggested that the movement has a great 
future. Dr. W. H. Hatfield, in the course of his presidential 
address, observed that the demands of industry for scien- 
tifically trained men were in excess of the supply nor was 
this merely a war shortage. He hoped that the profes- 
sion of applied science would attract more of our brilliant 
young men, as it afforded them plenty of scope, and there 
. Were adequate rewards for those who proved equal to the 
work. The standard of qualification for membership of 
the Association might be considered high, but it would be 
admitted that if the standard set up could be maintained, 
the result would be the raising of the status of the applied 
science man, and an encouragement for more men to attain 
a higher level of efficiency than would otherwise be the 
case. He mentioned, as one of the features of the move- 
ment, the provision cf a social club, where metallurgists 
and chemists and directors and managers of works could 
meet for recreation and mutual benefit. Dr. Stead, of 
Middlesbrough, who has been elected an honorary mem- 
ber, expressed his approval of the formation of the Asso- 


ciation. A great industrial centre like Sheffield ought ! 





to have had such an institution long ago. Its formation 
at the present time was probably due to the war, which 
had awakened us all up. It had taught us that we must 
co-operate and co-ordinate to pull the country to the front, 
as we must do in the future. Approval of the movement 
was also expressed by Mr. W. Clark (Vickers Limited), 
Mr. J. Rossiter Hoyle (Thos. Firth and Son, Limited), 
and Mr. A. Balfour. 


The Iron Market. 


The conditions are wholly in favour of sellers, 
as the tonnage coming on the market is not equal to require- 
ments, and the scarcity becomes more noticeable every 
week. The difficulty lies chiefly with foundry and forge 
qualities. We have not heard of any works being actually 
stopped for want of material, but they only just manage 
to keep going. Basic pig is rather plentiful at the moment. 
Owing to the shortage of hematite iron, Bessemer plants 
have had to cease operations, the open-hearth plants 
taking practically the whole of the supply. 


Steel. 


The situation as regards tool and other crucible 
steels and electric steel is fairly easy, but the Government 
is pressing for larger supplies of basic steel. The local 
mills and forges report that they are obtaining fairly 
regular deliveries of acid open-hearth steel. Scarcely 
any Bessemer steel is coming forward. For some local 
purposes such steel is regarded as more suitable. The 
Government is calling for huge quantities of hand tools 
of all descriptions, and makers of such goods for sale in 
the ordinary way of trade during the next few months 
will be very few. 


Coal. 


The demand continues strong for every descrip- 
tion of manufacturing fuels, and local requirements are 
ever increasing. Works are able to get ample deliveries 
of large coal and cobbles, but steam nuts are on the short 
side. Exports from this district are limited mainly to the 
Humber ports for Government requirements, France and 
Italy, and current maximum quotations for inland sales 
are :—Best South Yorkshire hards, 19s. to 19s. 6d.; best 
Derbyshire hards, 18s. 6d. to 19s.; seconds, ditto, 18s. to 
18s. 6d.; steam cobbles, 17s. 6d. to 18s.; steam nuts, 17s. 
to 18s. Slacks are in active demand, and very little is 
available for the open market. Quotations are firmly held 
as follows :—Washed smalls, 14s. 6d. to 15s.; best hard 
slacks, 14s. 3d. to 14s. 9d.; second quality, 13s. 9d. to 
14s. 3d.; soft nut slacks, 13s. 6d. to 14s.; pea slacks, 12s. 
to 12s. 6d.; small slacks, 9s. to 10s. The general position 
of house coal is unchanged, but pressure from the public 
is less severe. 








SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding Yard for Rossie Island. 


Ara special meeting of the Montrose Town Council, 
it was intimated that negotiations were practically com- 
pleted with a Glasgow firm of marine engineers, acting on 
behalf of clients, who wish to obtain a feu on Rossie Island, 
extending to 13} acres, for the purpose of starting a ship- 
building yard. It is understood that the promoter of the 
scheme is the Union Ship Engineering Co., Limited. It 
is to build straight-framed ships, and it will also have an 
engineering shop for the manufacture of heavy oil engines. 
The vessels will be 300ft. in length by 40ft. beam. Pro- 
vision is being made for laying out ultimately sixteen slip- 
ways. A fitting-out basin is also a feature of the plans. 
The new yard will be linked up with the North British 
Railway. 


Bessemer Gold Medal. 


The Council of the Iron and Steel Institute has 
decided to award this year’s Bessemer Gold Medal to Sir 
William Beardmore, Bart. Sir William has been trea- 
surer of the Institute for many years, and has recently 
occupied the presidential chair. The award is in recog- 
nition of that scientific work which has ever been a delight 
to him, and has had great influence on the industry, 
although popularly he may be even better known for his 
commercial enterprise. 


Labour. 


The Committee on Production has awarded an 
advance in wages of 5s. per week to men eighteen years 
of age and over, and 2s. 6d. to those under that age en- 
gaged in malleable iron trades, to be paid as from the first 
full pay in December last. Although not formally an- 
nounced, it is understood that the Clyde piece-workers 
have accepted the Government’s offer of 7} per cent. 
advance, as the equivalent of the 12} per cent. granted 
recently to skilled time-workers. In the lower reaches 
differences remain to be settled over the revision of piece- 
work riveting rates, especially on standard steamers, 
while in some engineering shops in the upper reaches, 
differences with regard to premium bonus payments are 
also under consideration. 


Pig Iron. 


The local demand for all kinds of pig iron con- 
tinues active. There is still a scarcity of most descrip- 
tions, and supplies of hematite are still reserved for war 
work only. Home prices are as usual, while export values 
are very firm, with every prospect of advancing further 
very shortly. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts at 
Leith, No. 1, 150s.; No. 3, 145s. per ton. 





Manufactured Iron and Steel. 


There is no relaxation in the pressure on the 
finished steel and iron trades ; in fact, if it be possible, the 
pressure seems to grow more intense with each succeeding 
week. The steel works experience a continuous demand 
for light sections and shipbuilding material, and owing 
to home requirements only limited quantities are avail- 
able for shipment to France and Italy. Prices are all at 
maximum levels. Steel sheets are very scarce and firm 
in price, and galvanised material is still a Government 
luxury. The malleable ironworks are incessantly em- 
ployed. All sizes of bars are wanted for home use. Home 
values are unchanged at £13 15s. per ton, and export at 
£16 to £16 5s., with some special lots changing hands at 
£16 10s. per ton for early delivery. Engineering shops 
have an abundance of orders for all classes of work, and 
the structural department is particularly active. Exports 
generally ave now at the irreduciblo minimum. 


Coal. 

While it can hardly be said that the recent im- 
provement in the Scotch coal trade has been fully main- 
tained, the tone is still fairly strong, and most qualities 
of both large and small coals are meeting with a brisk 
demand. Outputs, however, are not quite so large as they 
were. Domestic consumers continue to take large sup- 
plies, and the industrial outlet is as considerable as ever. 
Labour and transport difficulties contribute to bring about 
a scarcity of most qualities of fuel. Exports are round 
about the usual level, but show a slight increase over the 
corresponding period of last year. The aggregate shipments 
from Scottish ports amounted to 162,682 tons, compared 
with 142,771 in the preceding week, and 144,614 tons in 
the corresponding week of last year. Ell coals are quoted, 
f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; navi- 
gations, 30s.; steams, 27s. 6d.; treble nuts, 23s.; doubles, 
22s.; singles, 21s.; first-class screened navigations, f.o.b. 
at Methil or Burfntisland, 29s. to 3ls.; first-class steams, 
28s.; third-class steams, 24s.; best steams, f.o.b. at Leith, 
26s. 6d.; secondary qualities, 25s. 6d. per ton. These 
prices are only applicable to French and Italian orders ; 
for all other business 2s. 6d. per ton must be added. A 
new schedule of retail coal prices has been fixed by the 
Glasgow Corporation Committee on Coal Prices in consul- 
tation with representatives of the coal merchants. Group 1, 
comprising coal costing the merchant not le:s than 25s. 5d 
per ton at the depét, to be retailed at 2s. per ewt., delivered 
from road vehicles; group 2, coal costing 25s. 4d. and 
not less than 23s. 9d., to be retailed at 1s. 11d. per ewt.; 
group 3, coal costing 23s. 8d. to 22s. 1d., to be retailed at 
ls. 10d. per ewt.; group 4, coal costing 22s. per ton or less, 
to be retailed at ls. 94d. per ewt. 








WALES AND ADJOINING COUNTIES. 


(From cur own Correspondent.) 


New Directions. 


THE revised schedule of directions as to the sale 
of coal, which has been awaited with much interest, made 
its appearance last week-end, but failed to arouse any 
excitement, for the reason that there is nothing of a 
startling nature in the new tegulations. The chief point 
of interest relates to the alteration as regards shipments 
to Norway, Sweden, Denmark, Holland and Spain. In 
future quotations for sales of coal to these countries, and 
payment, must be made in the currency of these countries 
in respect of shipments carried out under contracts 
effected after January 31st last.- Payment will be. made 
through the accredited agents of the British Government. 
The coal exporter will telegraph the Board of Trade before 
the ship begins to load the name of the steamer, description 
and approximate tonnage and value of the cargo, and the 
name of the consignee. The Board of Trade will arrange 
for a deposit by the consignee with the accredited 
agent of the British Government of the estimated 
value of the cargo. The Board of Trade, on receipt 
from the exporter of the bill of lading, with invoice 
made out in the currency of the country of destination, 
will pay the exporter in sterling on the following basis per 
£1 sterling :—Norway, 16.67 kroner; Sweden and Den- 
mark, 18.16 kroner; Holland, 12.11 guilder, and Spain, 
25.22 pesetas. The rate of exchange thus fixed is par 
value, except in the case of Norway, where it is slightly 
less, but in all cases the fixed rate is substantially above 
current rates ruling. The coal exporter is in the same 
position as before these new conditions came into operation, 
for the reason that in all business he had stipulated to be 
paid in sterling in this country ; but the importer in the five 
countries named will be adversely affected, because, 
whereas previously the account would be worked out on 
the basis of the current exchange to meet what was due to 
the exporter, now the importer has to pay the account 
submitted in his own currency, and at a fixed rate which 
is higher than the current rate. The exporter does not 
benefit, but the Government does to the extent of the 
difference between the fixed rate of exchange—established 
between the Board of Trade and the exporter—and the 
current rate ruling between this country and the five other 
countries concerned. In order to assist exporters the Coal 
Controller has set out the value of every class of coal in 
sterling, and the equivalent in the currency of Norway, 
Sweden and Denmark, Holland and Spain. 


Coasting Freights. 


Maximum freight rates in the coasting trade 
came into operation on the Ist inst. for vessels up 
to 500 tons gross and over 500 tons gross. The 
rates for Bristol Channel ports ruie at from 17s. 
for Dundalk, Greenore and Dublin, up to 20s. for 
Wexford for vessels up to 500 tons gross, and from l6s. 
for Dundalk, Greenore and Dublin, up to 18s. for Cork in 
respect of vessels over 500 tons gross. . These rates have 
aroused no little criticism among shipowners engaged in 
the coasting trades. Prior to February Ist the rates 
ruling in the open market ranged from 5s. to 10s. per ton 
above these maxima, so that shipowners are affected very 
substantially. Combined with the fact that their oppor- 
tunity for getting cargoes homeward is very restricted, 
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shipowners contend that the maximum rates set up are 
barely if at all remunerative. 


Coal Matters. 


The Conciliation Board for the South Wales coal 
trade had two important matters under consideration las‘ 
week-end. The miners’ representatives raised the ques- 
tion of the advisability of making preparation for the 
demobilisation of men now on active service, and it was 
agreed that the matter should be referred to a committee 
of seven from each side. The coalowners drew the atten- 
tion of the miners’ leaders to the stoppages without. notice 
which had occurred since the last Board meeting. Pre- 
viously owners agreed to suspend summonses issued 
against men for breach of contract until the joint sub- 
committee, which was appointed to consider and devise 
machinery for dealing with disputes in order to avoid 
stoppages, had made its report. The miners’ representa- 
tives again urged that the owners should not proceed with 
the summonses, and expressad their readiness to join the 
owners in making a strong representation to the workmen 
employed at all the collieries that illegal stoppages must 
not occur; and they further promised te draw special 
attention to the matter at the next district meetings. 
‘The owners thereupon agreed that upon this understanding 
they would not for the time being issue summonses for 
recent strikes, but immunity from prosecution would not 
apply to any future stoppages without notice. 


Current Business, 


Operations on the coal market from day to day 
have been at a very low ebb, and the conditions have 
generally been very quiet. Coalowners generally are 
disappointed that the new schedule provided for no increase 
in price, particularly as South Wales has to bear between 
60 and 70 per cent. of the total shipments to the Allies, for 
which it gets 2s. 6d. per ton less than for other destinations. 
It is further pointed out that work in the coalfield does not 
improve, and that the working costs are, as a consequence, 
exceptionally high. Superior steam qualities, drys and 
Monmouthshires have been quiet, and in the case of No. 2 
Rhondda through coals the position of owners is very bad. 
These coals were formerly much in request for bunkers, 
but now that the authorities insist on large steams being 
used, the demand for No. 2 Rhondda through descriptions 
has fallen off tremendously. No. 3 Rhondda coals are 
very steady, as are all highly bituminous coals. Smalls, 
however, are a glut on the market. Coke is without 
change, though makers are very dissatisfied that they have 
to supply foundry coke to works at 37s. 6d., which is the 
price for furnace coke. Work in the patent fuel line has 
not been quite so brisk, while business in the pitwood trade 
has been quiet, with prices ruling at the maximum of 65s. 
Importers have experienced zreat difficulty in the matter 
of wagons for discharging. 

LATER. 

Market conditions have not shown any increased activity 
and business is distinctly quiet. Reports from the coal- 
field indicates that the position is far from satisfactory, 
and time is being lost to a very considerable extent, even 
best steam coal collieries having had temporary stoppages. 
In some cases owners are contemplating closing certain 
pits for the duration of the war. A conference took place 
at Cardiff o.. Wednesday afternoon of representatives of 
owners and workmen, the object being to devise means of 
putting into operation the suggestion of the Board of 
Trade for removing workmen engaged at pits working 
short time to pits the output of which it is essential should 
be fully maintained. Arrangements were made to provide 
facilities for the movement of men to gas, house and coking 
coal collieries where more labour is required. 


Schedule Prices (less 2s. 6d. per ton for France and Italy). 


Steam coal :—Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam, smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
hest Eastern Valleys, 31s. 6d.; seconds Eastern Valleys, 
303. Bituminous coal :—Best households, 35s. 6d.; good 
households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; smalls, 
28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 24s. 6d. 
and 26s.; smalls, 19s. 6d. and 2ls. 6d.; best washed nuts, 
32s. 6d.; seconds, 31s.; best washed p2as, 30s.; seconds, 29s.; 
patent fuel, 32s. 6d.; coke, 50s.; pitwood, ex ship, 65s. 


Newport. 


The market in the Monmouthshire section has 
displayed no sign of improved activity. Coalowners have 
big stocks, and feel very acutely the lack of prompt orders 
so needful for the release of wagons to enable work to be 
maintained at the pits. Inland business, however, is 
fairly brisk, which affords some compensation. although 
delays to rolling stock are entailed. Schedule prices (less 
2s. 6d. per ton for France and Italy) :—Steam coal : Best 
Newport Black Vein large, 32s. 6d.; Western Valleys, 
31s. 6d.; best Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d.; 
steam smalls, 20s. 6d. to 22s. 6d. Bituminous coals : Best 
house, 35s. 6d.; seconds, 33s. 3d.; patent fuel, 32s. 6d.; 
pitwood, ex ship, 65s. 


Swansea. 


The demand for anthracite descriptions has not 
undergone any marked change, and recent tonnage arrivals 
have not appreciably benefited the position of colliery 
salesmen. The inquiry for prompt coals has been very 
slow, while there is nothing being done for delivery ahead. 
For some time past all interested in the trade at Swansea 
have been making efforts to secure for that port a greater 
share of business coming to the Channel. At the end of 
last week a conference was held of representatives of the 
Swansea Chamber of Commerce, the Corporation, the 
Harbour Trustees, and the Metal Exchange, to consider 
steps to be taken to obtain recognition of Swansea as a 
«‘controlled ’’ port. It was left to a committee to take the 
necessary steps to press Swansea’s claims. Schedule 


prices (less 2s. 6d. per ton for France and Italy) :-—Anthra- 
cite : Best breaking large, 32s. 6d.; second breaking large, 
3ls. 6d.; third breaking large, 30s.; Red Vein large, 28s.; 


machine made cobbles, 41s. 6d. to 45s.; French nuts, 
4ls. 6d. to 45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. 
to 37s. 6d.; machine made large peas, 22s. 6d.; rubbly culm, 
13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. Steam coal : Best 
large, 32s. 6d.; seconds, 30s. 6d.; bunkers, 24s. 6d. and 26s.; 
smalls, 19s. 6d. and 21s. Bituminous coal : Through and 
through, 29s. 6d.; smalls, 26s. 6d.; patent fucl, 32s. 6d. 


Tin-plates. 


The tin-plate market continues to exhibit firm- 
ness. Bricklayers, who have been out on strike, returned 
to work on Monday unconditionaliy, and operations are 
now in full swing at local stcel, tin-plate, and spelter works. 
Quotations :—I.C. 20 x 14 x 112 sheets, 3ls. 6d.; block 
tin, £298 10s. per ton cash ; £296 per ton three months ; 
copper, £110 per ton cash ; £110 per ton three months ; 
Lead : Spanish, £29 10s. per ton. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 
For the week ending February 16th, 1918, by Lieut.-Col. C. B, 
Clay, V.D., Commanding. 

Officer of the " ~-ek.-Lieut. C. E. Campbell. 

Next for Duty.—Lieut. W. J. A. Watkins. 

Monday, February 11th.—No. 3 Coy., 6.30-8.30, 
Drill, 6.30-8.30. Signalling Section, 6.30--8.30. 

Tuesday, February 12th. Lecture on Demolitions, at 6.30, 
Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, February 13th.._No. 1 Coy., Knotting, &c., 6.30 
8.30. Recruits’ Drill, 6.30. 

Thursday, February 14th.- 
Reeruits’ Drill, 6.30—-8.30. 
Ambulance Section, 6.30—8.30. 

Friday, February 15th.—Musketry, 5.30-8. 

Saturday, February 16th. —Knotting, &c., for the whole Corps, 
2.45-4.45. Reeruits’ Drill, 2.45—4.45. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

Recruits will attend for Engineering Instruction with the 
Companies. 

The M.O. will attend on Thursday evening for the examination 
of Recruits at 6. : 

N.C.O.’s and men may attend parades with Companies other 
than the one to which they are posted. 

By order, 
MacLeop YEARSLEY, 
Captain and Adjutant. 


Recruits” 


No. 2 Coy., Knotting, &c., 6-8. 
Signalling Section, 6.30-8.30, 


February 9th, 1918. 








AMERICAN RAILWAY IN FRANCE.—According to the Iron Age 
the American railway in France is to be a double track road of 
about 400 miles, with numerous spurs, and, according to the 
orders thus far placed, this road will have in service nearly 
25,000 freight cars, together with 980 standard locomotives, the 
remaining equipment being for use on narrow gauge track 
behind the trenches. : 

CanapDAa IN Knaxkrt.—We have been favoured with a copy of 
the second volume of ‘“‘ Canada in Khaki.”’ It is a book of 
nearly 200 pages, which contains a large amount of reading 
matter—serious and humorous ; prose and try—as well as a 
large collection of most excellent illustrations. The publication, 
on account of its own intrinsic merits, is well worth the three 
shillings which is being charged for it, apart altogether from the 
fact that the entire net profits in connection with it are to be 
devoted to the Canadian War Memorials Fund. 


Royat InstitruT1Ion.—At a general meeting of the members 
of the Royal Institution, held on Monday, the 4th inst., S'r 
James Crichton-Browne, F.R.S., treasurer,in the chair, Mr. J. 
Turner MacGregor-Morris and Professor Paule Popovic were 
elected members. The Secretary announced the decease of Sir 
John Wolfe-Barry, member of the Institution, and a resolution 
of condolence with the relatives was passed. The managers 
reported that Dr. Mond, under the Conveyance and Deed of 
Trust of the Davy Faraday Research Laboratory of the Royal 

titution, cov ted to pay to the Royal Institution before the 
year 1926 the sum of £62.000 as endowment fund. The trustees 
have anticipated the obligation by eight years, and have trans- 
ferred the sum of £66,500 in 5 per cent. War Stock to the trustees 

inated by the 's—of the Davy Faraday Research 
Laboratory Endowment Fund. This will add materially to the 
income available for the purpose of promoting and maintaining 
the efficiency of the Davy Faraday Research Laboratory, in the 
advancement of original research in chemical and physical 
science. 


Boy WELFARE IN THE B.S.A. Worxks.—‘‘ Boys entering a 
factory were very largely neglected, both by their employers and 
by their parents ; neither gave sufficient consideration to their 
future careers,” said Mr. W. L. Baylay, O.B.E., of the B.S.A. 
Company, in the course of an interesting address recently given 
before the B.S.A. Staff Technical Club. Mr. Baylay then 
described a scheme prepared by the company which aimed at 
improving the life and training of the boys in its employ. The 
lads were divided into two sections, skilled and unskilled, and 
those in the former section would receive a special training in one 
of the skilled trades, subject to the parents agreeing to keep them 
in the firm’s employment until twenty-one years of age. Classes 
would be held in the works during factory hours, when instruction 
would be given on general subjects, such as the writing of a simple 
report, elementary mathematics and drawing, &c. After attain- 
ing seventeen years of age more technical subjects would be 
taught, suitable to the particular vocation each boy was intend- 
ing to follow. The success of this special training would depend, 
of course, on the selection of the most suitable boys, and for this 
purpose a gentleman had been appointed, who would take a 
personal interest in each boy, and would keep a history of all the 
boys and their progress. These records would be of advantage 
to the best boys as a recommendation for their advancement, 
and an incentive to the other boys to strive for a higher standard. 
Mr. Baylay explained that though it was not at present possible 
to deal with the unskilled boys on similar lines, he felt that a great 
deal could be done by giving them something more to live for 
than only their work. With this purpose in view a gymnasium 
has been equipped where, under the supervision of a fully 
qualified instructor, they are taught Swedish drill and gym- 

ti The } and delight of the boys attending these 
classes are very encouraging. These were not war measures. 
In his opinion the boys’ welfare movement now being introduced 
into the B.S.A. works will in time be made compulsory in all 
factories. Not only will it result in healthier, happier boys, but 
will also give those boys who wish to progress a reasonable 
certainty that their efforts will receive suitable recognition. 
Improved factory conditions had done more than any fixed rules 
to encourage employees to maintain the workshops in a more 
healthful condition, and he believed that by training the boys 
in better habits, a further improvement would be noticed. All 
who helped in making the B.S.A. scheme a success would have 
the satisfaction of knowing they were of benefit to those boys 
who would be the men of to-morrow, 














UTILITY OF MOTOR TRACTORS FOR TILLAGE 
PURPOSES. * 


By ARTHUR AMOS, of the School of Agriculture, 
University of Cambridge. 


Tue chief value of the motor tractor to the farmer is, that it 
enables him to get his ploughing done quickly when the texture of 
the land is best fitted for the work, instead of being compelled to 
continue ploughing with horses for long periods when scil and 
other conditions are not really fit. his gives the farmer two 
great advantages: first, the subsequent cultivations necessary 
to produce a seed-bed are reduced by perhaps 50 per cent. ; and 
secondly, if a field is ploughed quickly after the previous crop is 
removed, weeds are prevented from overrunning the land and 
are consequently more easily kept in subjection. : 

At this stage it may be well to state the three most important 
factors which determine the texture or friability of any soil—there 
ace others of lesser importance. These are, first, the size of the 
particles composing the soil ; if the soil consists mostly of large 
and coarse particles, then the soil is generally friable and easy to 
cultivate, as, for example, sandy and gravelly soils ; but if the 
particles are small then the texture becomes more tenacious and 
sticky, and friability is bad ; such soils are generally called clays. 
Between these two extremes all intermediate types of soil exist. 
Secondly, texture depends upon the degree of wetness of the soil ; 
most soils when wet—especially the clays—are characterised by & 
tenacious sticky texture, require greater power for cultivation, 
and become pasty if cultivated, so that, subsequently, they are 
difficult to convert into good seed-beds, because such a pasty 
condition prevents the clods from breaking. As the soil passes 
from a wet to a more dry yet “ moist ’’ condition, this sticky 
character disappears and the texture becomes more and more 
friable ; in this condition the land is easy to plough, and the re- 
sultant ploughing is more easily converted into a good seed-bed. 
If, however, G. ying is continued and the soil becomes quite dry, 
it often sets so hard—especially on clay soils—that it becomes 
impossible to plough, and only very powerful cultivators, such as 
those drawn by steam engines, are able to break the land. This 
dry condition of hard texture of the soil, however, presents one 
very marked contrast with the bad texture due to excessive wet, 
namely, that when such dry, hard soil is broken up and subse- 
quently becomes moist with rain, it crumbles into an ideal seed- 
bed like a lump of quicklime. At present there is no motor- 
drawn implement which is able to deal with this hard condition 
of clay land, but it is not impossible that some new implement 
may be devised to act as a cultivator for use with high-speed 
engines under such conditions. Thirdly, the texture depends 
upon the previous cultivation of the land, whether it has been 
recently cultivated, in which case the depth of soil cultivated is 
loose, or whether it has become consolidated by long weathering 
and the trampling of carts, horses, or sheep ; in the former care 
the furrow is more easily turned, but the loose surface presents 
greater difficulties to the effective grip of the tractor wheels on 
the land, and movements may be impossible ; in the latter case 
the work of the tractor is increased, but, as in the case of a clover 
stubble, the surface is so firm and solid that the wheels obtain a 
good grip. ; 

From these considerations it is obvious that motcr tractors 
have to plough under a great variety of soil conditions, so that it 
is not to be expected that any one tractor will be the best under 
all circumstances. With this introduction, it is possible to ex- 
amine some of the points of agricultural importance in the 
motor tractor. 

Power.—It would seem hardly necessary to emphasise the 
importance of the tractor being possessed of ample power, but 
everyone may not appreciate how greatly the power required for 
ploughing different conditions of soil varies. Perhaps the case 
is best illustrated by reference to horse-ploughing: on some 
light land three horses will plough two acres in a day’s work, 
whereas on clay land the same three horses may only be able to 
plough half-an-acre in the same time. It follows that the plough- 
ing of one soil may require four times the power required | the 
other, and a tractor that does good. work on the one will fail 
completely on the other. 

The logical conclusion from this would seem to be that one type 
of tractor should be designed for the light land and another for 
the heavy land, but whilst this may be carried into practice to 
some extent, it cannot completely solve the difficulty, for on 
very many farms some of the fields are composed of heavy and 
some of light land, and, moreover, in the same field the textures 
of the soil may suddenly change as one passes from one soil type 
to the next. These difficulties may be overcome, partly by 
using a plough with fewer breasts for a heavy land, 
partly by changing speed when the soil varies, but much the 
more sensible solution of the difficulty is by fitting the tractors 
with engines capable of developing ample power for the work for 
which they are designed. 

Weiaht.—The tractors in use in England at the present time 
vary greatly in weight, from about 20 cwt. up to 5 tons, From 
two points of view, weight is advantageous, thus weight generally 
signifies greater strength in construction and less wear and tear ; 
again, a heavy tractor can often obtain a better foothold than a 
light one upon the land over which it travels. On the other hand, 
a heavy tractor when used for ploughing suffers in comparison 
with light tractors in three distinct respects. First, a heavy 
tractor must a iderable portion of its power in 
merely transporting itself across the field, and this consumpticn 
of power increases very greatly when the surface is soft and the 
“going”? is bad; secondly, the dead weight of the tractor isa 
very serious handicap upon hilly land, whether, as is usual, the 
ploughing is done directly up and down hill, or whether it is done 
across the slope, in which case the heavy tractor tends to slide 
down hill: thirdly, and this is the most serious reason agricul- 
turally, a heavy tractor may do untold damage to the texture 
of the soil over which it travels. The author proposes to explain 
the conditions under which this damage to the texture of the soil 
occurs in some detail. 

When the soil is dry, no matter whether it be a light or a heavy 
soil, the pressure of heavy tractor wheels on the soil ocecasions-no 
damage to the texture of the eoil, but when the soil is moist or wet 
then the pressure of the wheels tends to squeeze and paste t}.e 
soil into a consistency 1 bling brick-earth “* pug ’’—the con- 
dition into which brick-earth is worked before being moulded 
into the shape of bricks. This condition is fatal to the producticn 
of a seed-bed and to the growth of crops, and, if produced on 
heavy land, may take a rotation of crops (say five years) to 
rectify. On light soils this condition is much less likely to occur, 
and if it occurs can be much more quickly rectified. 

On light soils generally, and on other soils in a dry state, there- 
fore, a tractor weighing 3 to 5 tons may be quite admissible, but 
for ploughing heavy land or loams in moist condition such heavy 
tractors, unless provided with caterpillar wheels—and these do 
not obviate the d Z pletely—are unsuitable. For such 
ploughing, tractors weighing 30 cwt. or less are more suitable, 
and even these must be used with discretion ; unfortunately, 
so far as the author is aware, only one such tractor with sufficient 
power, and this in very small numbe;s, is available. 

The conclusion to be drawn from these remarks are twofold : 
first, that actual strength required in the construction of different 
parte of the tractor shall be accurately determined by experiment 
and not by guess-work ; secondly, that when this is known the 
framework shall be liberally composed of best steel instead of 
iron, so that weight may be reduced. 

Speed.—Perhaps the most important factor upon which the 
rate of ploughing depends is the speed at which the tractor 
travels ; the greater the speed the greater the area accomplished, 
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consequently it is desirable to obtain as high a speed as possible 
unless this advantage is counterbalanced by some disadvantage. 
A further reason for maintaining a comparatively high speed is 
that the friction exerted between the soil, on the one hand, and 
the various parts of the plough in contact with it, is a function of 
the areas in contact at any one time and not of the length of fur- 
row ploughed per unit of time ; consequently, a plough hauled 
at @ comparatively high speed experiences no greater friction 
than one hauled at a-low speed. It should be of course stated 
that the plough does other work besides overcoming friction, 
which is not reduced by greater speed. 

In the ease of horse-ploughing the best speed is largely decided 
by the speed at which the horses can develop their greatest power, 
and this has been shown to be between two and two and a-half— 
the normal rate of ploughing is about two—miles per hour , as 
a result cf this nearly all types of ploughs have been evolved 
to suit this speed, and it by no means follows that this form of 
plough is the best for ploughing at a speed of three or three and 
a-half miles per hour, a speed at which tractors might well work : 
certain it is that some ploughs hauled at such speeds by motor 
tractors accomplish very bad ploughing. Nevertheless, because 
of the eminent advantages of this higher speed, it is desirable 
that both tractor makers and plough makers should consider 
these points, and test such problems experimentally. 

Wheels and Grip.—When the surface of the land is dry and 
solid, tractor wheels experience little difficulty in obtaining an 
efficient grip of the surface, but when the surface is loosened by 
previous tillage or by wet weather, the difficulty of obtaining 
foothold is very great. A variety of have been tried for 
overcoming this difficulty, most of which may be classified under 
two headings : first, extending the area of contact between the 
wheel and the surface of the soil, and, secondly, by attaching 
grips or studs to the wheel surface so as to obtain greater friction. 

The former of these objects may be obtained either by using 
driving wheels of large diameter or with wide tread, but the best. 
method of improving the grip on this principle is by the so-called 
caterpillar wheels. Theoretically this is an ideal method of 
attaining the end in view, and in practice the method succeeds 
and gives to the tractor the best grip on a loose or slippery sur- 
face: but one practical difficulty arises, namely, that grit and 
dirt is always present in the bearings and working parts between 
the drive and the tracks, which consequently undergo rapid wear 
and tear. But because this method does give the hest grip, and 
because it also enables the weight of the tractor to be distributed 
over a wider area and thus prevents packing of the soil. it is 
worthy of extended trial and experiment to minimise this adverse 
feature of wear and tear. 

The second means of overcoming slipping by means of grips or 
studs attached to the outside of the driving wheels needs careful 
consideration. It should be recognised that such studs or grips 
press upon the soil in two directions as the wheel revolves, partly 
by @ vertical pressure and partly by a lateral pressure, and in 
general it may be said that the vertical pressure by consolidating 
the soil is harmful, whereas the lateral pressure has a stirring 
tendency which may be beneficial, especially when one driving 
wheel runs on the subsoil in the open furrow. It follows that 
dlunt studs should be avoided, and that more pointed and per- 
haps longer studs or grips will occasion less damage to the soil. 

In the case of the lichter motor ploughs and tractors, it is 
worth mentioning that the practice ofrunning one driving wheel 
in the open furrow—provided it is not so wide as to press on the 
furrow already turned—is desirable, because in this position the 
soil during the ploughing season is firme: and generally drier. 

Turning at Headlands.—One of the most serious drawbacks in 
the use of the motor tractor with the common type of multiple 
plough is the necessity for wide headlands ; many of the tractors 
require one of from six to ten yards, according to the type of 
tractor, because they are unable to turn short. A further con- 
sequence of this is that the motor tractor has to travel a long 
distance along the headland, on the average 30 to 50 yards 
at each end, and cases are within the knowledge of the author 
in which in actual use the tractor has been running 80 and 100 
yards along the headland at each end. Now the average length 
of plough furrow will be about 200 vards, and assuming the run 
along the headland averages 40 vards, the time lost at the head- 
land will amount to one-sixth of the running time of the tractor ; 
this is a very serious waste of time. 

The difficulty does not arise in the case of steam ploughing, 
because for this purpose a balanced plough is used which simply 
requires to be toppled over at each end, and it seems to the 
author that no insurmountable difficulty would be experienced 
in designing such e three or four-furrow balanced plough for use 
with motor power. Such a motor plough would need to have the 
motor placed in the centre of the implement : it would need re- 
verse gears similar and equal to the forward gears, and would 
need two sets of controls ; the ploughs would be balanced before 
and behind. 

The advantages of such a machine for purposes of motor 
ploughing are very great, some of the more important are enume- 
rated below :— 

1. Time lost in turning would be greatly reduced. 

2. The headlands could be reduced to very narrow limite. 

3. The headlands would not be crushed by frequent passage 
of the motor upon them. 

4. The plough would start at one cide of the field and work 
back and forward until the opposite side was reached. All the 
furrows would be turned in one direction ; there would be no 
ridges, no open furrows, and no awkward narrow widths left for 
the horses to finish. 

In conclusion, the author has tried to indicate some of the 
problems. partly agricultural, partly mechanical, which need 
solution in order that motor tractor ploughing may become 
more efficient. There is, he believes, no public institution 
whose business it is to investigate such problems, and private 
firms have little time. It is to be hoped that the Board of Agri- 
culture will shortly complete its sch for founding an Institute 
of Agricultural Mechanism for research in, and testing of, new 
agricultural machinery, of which motor ploughs form only one 
branch 











CATALOGUES. 





E. G. Aprpreny anp Co., 12, The Broadway, Westminster, 
S.W. 1.—Sectional Catalogue K—-Tllustrated pamphlet describing 
the Kerpely revolving grate gas producer. 

JoHNSON AND Parties, Limited, Charlton. S.E.—Illustrated 
leaflets :—-No. T1/22 dealing with Shell Band Heating Trans- 
formers, and No. T68/17 describing a new design of Portable 
Testing Transformer. 

ATELIERS DE CONSTRUCTION OERLIKON, Oerlikon, Switzer- 
land.—Illustrative descriptive leaflets:—No. 89: Automatic 
Circuit Breakers ; No. 90: Variable Speed Three-phase Motors 
for Textile Printing Purposes; No. 91: Overhead Electric 
Trolleys, Pulley Blocks and Hoists ; No. 92: Arrangements for 
Heating Tires, &c.; No. 629 : Elcetric Fans and Blowers. 

W. H. A. Roserrtson, Limited, Lynton Works, Bedford.— 
This firm has sent us a particularly interesting and well got up 
series of catalogues. The first deals with all types of rolling 
machines from small hand-driven jewellers’ rolls up to large 
two and three-high rolling mills, strip mills, wire flattening mills, 
cross rolling mills, coilers, &e. Then there are two pamphlets 
describing the firm’s improved built-up steel draw benches, and 
continuous wire-drawing machines, and a third which treats 
of wire reeling and straightening machines. Finally, there is a 
booklet devoted to shearing machines of numerous ty All 





the books of the series are exceedingly well illustrated and 
printed, while the descriptions given of the various machines 
are clear and concise, 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 





STEAM GENERATORS. 


112,214 (4804 of 1917). April 3rd, 1917.—WatTer HeEaTER 
AND CircuLaTor, Joseph Brundrit, 6, Oriel Chambers, 
Water-street, Liverpool. 

This invention is for an improvement in connection with the 
ejector of a circulating apparatus, forming the subject of a 
previousinvention. Figs. ] and 2 show the general arrangement 
of the apparatus, and Fig. 3 a section of the ejector. The 
ejector nozzle A through which the boiler feed-water issues is 
extended well beyond the suction inlet B to the ejector, and a 
sleeve-like part C is provided around the nozzle and at a short 





N°N2, 214. 
~ 




































distance therefrom, having apertures D through which the suction 
water issues on its way to the propelling jet from A. The 
sleeve C serves to give correct alignment and concentricity of 
the nozzle with the ejector delivery portion E so as to ensure 
efficient and reliable working. Preferably, the sleeve is 
positioned between a recess in the inner end face of the delivery 
part E and the flange end of the nozzle A. The inner surface 
of the delivery portion E is continuous with the inner surface of 
the sleeve C, so that correct alignment and concentricity of 
the parts are ensured.—January 3rd, 1918. 


INTERNAL COMBUSTION ENGINES. 


112,162 (18,480 of 1916). December 27th, 1916.—DovBie- 
actinc Rotary Enoinr, Benjamin Holliday, 31, Bristol- 
road, Northfield. 

This is a double-acting internal combustion engine having a 
stationary cylinder B, a hollow piston C which can move axially 
only, a central stationary shaft A and a stationary partition N 
in the piston. The inlet and exhaust ports are situated in the 
shaft A, and the piston is furnished at each end with extensions 
F, G having cam surfaces to co-operate with similar surfaces H H. 
These sleeve surfaces H, H, are adapted to rotate, but they are 
incapable of axial movement. They are carried by end frames 
J, J, between which and the central stationary shaft there are 
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ball bearings K. Ball bearings L are provided between the 
frames J and the cylinder B. The frames J are connected 
together by a series of longitudinal bers M to form a rotor 
which encircles the cylinder B. The latter may be formed with 
heat radiating fins, and the longitudinal members M may be so 
shaped and located, as, for instance, as shown in Fig. 2, that they 
act as a fin and assist in cooling the cylinder. The arrangement 
is such that rotation of the rotary member H, I, J, M, is caused 
by virtue of the longitudinal reciprocatory movement of the 
non-rotary piston C.—December 27th, 1917. 


112,132 (5354 of 1916). April 12th, 1916.—CyxinpeErs, Sydney 
Slater Guy, Woodview, Finchfield, Wolverhampton. 

Fig. 1 is a sectional view of the cylinder of an internal combus- 
tion engine showing the application of the invention. Fig. 2 is 
a similar view of another adaptation of the-invention as applied 
to a cylinder having a detachable combustion head. In each of 
the arrangements the liner is made in two parts A, B, the line 
of division C forming for convenience the termination of the 
inner end of the working bore of the cylinder D. The parts of 
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the liner may be either panei united by welding, or 
detachably connected by being screwed together as shown in 
Fig. 1 or by butting, as represented in Fig. 2, the latter arrange- 
ment lending itself for use where the combustion head E is also 
detachable. The lower part A of the liner is cylindrical and 
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forms the working surface for the piston. The upper part B 
may obviously vary in shape and size according to the design of 
combustion head to which it is applied. _ In the design illustrated 
the upper part is conical with openings F and seatings G for the 
valves.—January 3rd, 1918. 


112,197 (3050 of 1917). March Ist, 1917.—VaporiseR. Aubrey 
James Porter, Brixton Villa, Morningside, Brishane, 
Queensland, Australia. 

The carburetter shown in the drawings Figs. 1 to 4 is con- 
structed of a cup-shaped vessel witha screw cap A. It contains a 
float B and a needle valve C for controlling the supply of petrol. 
The spray chamber is fitted with two jets D, E; one for petrol 
and the other for kerosene vapour. Over these two jets are 
spring nipples F, G, which are operated by levers on the 
top of the spray chamber and which are used for closing off the 
supply of fuel from either or both jets when not required. The 
vaporiser consists of a casing fitted to the hottest part of the 
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exhaust pipe. The space between the former and the latter 

is filled with two spiral rows of small metal tubing H and asbestos 

packing. One end of the tubing is connected with the kerosene 
jet in the mixing chamber, and the other with the kerosene tank. 

The supply of , Seamer is regulated by means of an ordinary 

float apparatus which may be fitted next to the vaporiser or at 

the tank. The engine is started on petrol with the kerosene jet 
closed by its nipple. After a.few minutes’ working the petrol 
nipple is gradually let down and the kerosene nipple is lifted up, 
when the work of the engine is continued on the kerosene 

vapour.—January 3rd, 1918. 

112,256 (14,896 of 1917). October 15th, 1917.—Srarxinae 
Piues, William Henry Pease, Brook House, Blythe-street, 
Mapperley, Nottingham. . 

This plug is specially designed for use with aircraft engines. 
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The invention consists in providing a sleeve B with fins, having 
its internal orifice threaded, and having the fins formed at their 





periphery of a square, hexagon, or other polygonal shape. The 





section of the bo.iy to which the sleeve is applied is alr’. threaded 
so that when screwed up tightly against its locking tlange very 
intimate connection between the parts is ensured ; further, since 
more surface is in contact between the body and the cooling 
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ratchets acting on the plates of the coupling. On the pinion 
shaft J is mounted a thrust collar K having a frictional washer L. 
On the end of the sleeve A, opposite to the sustaining brake, is 
formed a screw M, on which is mounted a screwed part N. This 
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the original direction rectilinearly toward the outlet Z. The 
rock, after falling from the box C on to the dise A, by reason of 
its inertia, is carried under the box C in a direction opposite to 
its original direction of movement, and then by means of the 








member, on account of the threaded connection, greater con- | is held.in initial contact with the washer L through the action of a | centrifugal force is strongly projected toward the outlet D. 
ductivity and consequently quicker heat radiation are ensured. | spring P. The tendency of the load to turn the pinion J in the : 

For greater ease and cheap of facture the fins, or ribs, | lowering direction also has the effect of drawing the part N more 

are formed by cutting a conti helical groove along the | tightly into contact with the washer L on the ‘collar K, and 

length of the radiating sleeve. The construction is shown in | thereby a frictional coupling is made between the pinion J and N?112,227 





Figs. 1 to 4.—January 3rd, 1918, the sleeve A.. The parts are so proportioned that the friction 
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AERONAUTICS. 


112,140 (15,896 of 1916). November 7th, 1916.—AEROPLANE 
ConTror Mecuanism, Albert Charles Gerrebos, 46, Cadding- 
ton-road, Cricklewood, and another. 

This is a control mschanism designed to control all the move- 
ments of an aeroplane by either the feet or hands, or both, of the 
aeronaut. G is the general hand control bar, the rotation of 
which on the pivot C causes the movement of the rudder. By 
moving the bar backwards or forwards the elevators are raised 
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The apparatus is constructed in such a manner as to enable it to frot 
increase its efficiency by way of combination of parallel dises to = 
‘ z r an indefinite quantity, and all arranged on the common axle B. dep 
induced is sufficiently powerful to ensure that the coupling will | The boxes C are connected together to the feed box E in such a here 
not slip during the hoisting, sustaining, or lowering of the load | manner that the flow of the mixture is automatically separated one 
a the eo a soo —— me —— . into wren ‘portions by patisions o_o d according to the wa 
m e mem ie gi ‘ain 0 Ow 6 tree descent 0 number o ises,——J/ anuary i. le 
the load uncontrolled by the sustaining brake, the screwed part a 
N is withdrawn from contact with the frictional washer L by T 
pulling down the release lever O, which is fixed to the sleeve W low 
rotating within the sleeve formed on B. Mounted on the sleeve 
W is a pawl R, and mounted on sideplate is a pawl 8. These D 
pawls are nominally held out of engagement with the screwed 
member N and the ratchet teeth T on the screwed sleeve A by THE ACQUISITION OF PATENT RIGHTS. 
suitably placed shields in the sleeve W and the bearing B.— ee 5 ~ 
or lowered. By moving the bar sideways it acts on the wing eee The following list of British Patents, which have been S 
oe - amg _~ wings. These control movements can also be granted in favour of residents of Germany, Austria, or kK 
effected by the feet. On the apparatus are two pedals P. The ; i i j hich 
pilot in sliding his feet in the pedals P can seni the rudder by MINES AND METALS. Hungary, is furnished in view of Patents Acts, whie . ‘ 
rotating action, by the to-and-fro movements the elevator Haps, ; f empower the Board of Trade to confer upon British for 
; : . . 9 ° . 
esekactnted heey Oi et | esis, Gaeees ian Dies abe 5 Gan Gee |e ee nas anlar many Satine & 
street, Westminster, and another. > which right when acquired can be retained after the war—and dia 
In elec*ric furnaces of this kind the heat is obtained by the use | has been specially compiled for THe ENGINEER by Lewis — 
of a resister and heater consisting of a normally non-conducting 7 y jon- I 
SHIPS AND BOATS. material, such as magnesia or clay, which, when heated by an Wm. Goold, Chartered Patent Agent, 5, c orporation street, ‘ 
112,154 (18,304 of 1916). December 2Ist, 1916.—SrEERtNa | #dded fusion mixture—which is a conductor—such as sodium | Birmingham. It is desirable in the first instance to obtain ~ 
Gear, William George Riddell and others, Kilblain Engine | hydrate and water, as a starter will, by the passage of current | he Latest particulars upon the Patents Register. If any to 
Works, Greenock. along the latter, heat the mass of non-conducting material until : E are Fe 
This invention relates to improvemonts in ships’ steering gear it is a conductor, when it becomes the heater: In contact with | patent listed has been assigned to, or is the property of, a Te 


operated by hydraulic power, the object being to provide 
mechanism by means of which the auxiliary hand steering 
apparatus cah be instantly available independent of the position 
of the rudder. Attached to and moving with the rudder post 
the inventors provide a toothed quadrant which gears with a 
pinion after the fashion of the Wilson-Pirrie gear. The pinion 
spindle carries a bevel wheel A which gears with a second bevel 
wheel B rigidly secured to one end of a shaft, the other end of 
which similarly has a bevel wheel C gearing with another bevel 
wheel D at the lower end of a vertical spirdle adjacent the hand 
steering wheel or wheels, and this vertical spindle operates a 


N° N2154. 
































suitably arranged pointer or indicator. This indicates at the 
hand steering station the position of the rudder. Between 
the hand steering wheel or wheels and the foregoing mechan- 
ism a clutch E is provided, and when the steering gear is 


operating normally as a hydraulic gear this clutch is out. . Thus, 
while the mechanical gear will always work in synchronism with 
the rudder movement, and thus always keep the indicat 


the latter, and enclosed thereby, is a miffle. or tube which is 
heated to electrical conductivity, and afterwards kept hot by the 


non-enemy proprietor, the law does not apply. 





On each of six of the patents given below £11, and on the 
remaining one £5 have been paid in renewal fees. 


No. 3147/13.—Coke ovens. In a coke oven heated by a 
mixture of coke-oven gas with a poorer gas, such as blast-furnace 
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direct application of electric current, and will then serve as the 
resister. A A, Fig. 1, indicate the walls of the furnace, lined 
teary 





operative, the hand steering wheels will not move. The 
hydraulic circuit is provided with a by-pass valve F so that the 
liquid can be by-passed and flow freely from one side of the 
hydraulic system to the other. When it is desired to change 
over from the power to the hand steering all that is necessary is 
to open this by-pass valve and put in the clutch, which will 
connect up the hand steering wheel or wheels to the mechanical 
gear. Hand steering is thus instantly available irrespective of 
the position of the rudder.—December 21st, 1917. 


MACHINE TOOLS AND SHOP APPLIANCES. 


112,172 (262 of 1917). January 5th, 1917.—HorsTine 
Macatnery, Herbert Morris, Limited, and others, Empress 
Works, Loughborough. 

Tn hoisting mechanism in which the load is sustained by means 
of automatic screw C or cam operated frictional sustaining brakes 
operated by the torque induced by the load in the parts of the 


with non ting material B, and C is the furnace charge 
forming the resister and heater. D E are the electrodes con- 
ducting the electric current to the furnace. ‘These electrodes 
are removably embedded in the furnace charge in such manner 
that their positions—particularly that of the positive electrode 
E—may be varied, when required, to localise the high temperature 
developed to any selected part of the furnace. F is a tubular 
muffle, shown in Fig. 1, as embedded in the resister material of 
the furnace, and as withdrawn from the furnace and being 
utilised as a steam superheater in Fig. 2.— January 3rd, 1918. 


112,227 (6372 of 1917). .May 4th, 1917.—Coat Separator, 
Alexis Lotozky, Charkoff, 4th Postal Office, South Russia. 
This is an apparatus for m>chanically separating coal from 
rock, and consists in the employment of a polished surface with 
the minimum coefficient of friction moving in a direction opposite 
to the movement of the mixture of coal and rock, and inclined 
in a single plane to the horizontal at an angle between the angles 
of friction of coal when resting and in movement. Figs. 1 and 2 
show the apparatus, partly in section. It consists of polished 
metal or glass discs A rotating on a common axle B, and all 
see 





gear train, these inventors provide between the sustaining brake 
and the load a frictional single plate coupling having one part 
mounted on a screw or cam on the sustaining brake, and another 
part on the hoisting gear train. The screw or cam is so formed 
that the torque of the load causes a coupling pressure to be 
induced between the parts of the coupling. Means are provided’ 
for releasing the coupling at will. These consist of pawls and 


d at an angle. The coal and rock mixture is fed along 
the rectangular ined box C by. shaking, so that at each 
shake only one layer of the mixture falls on the surface of dises. 
The discs A are adapted to rotate in one direction opposite to the 
movemont of the mixture ; at a certain inclination the centri- 








fe om force has no influence on the cval, and the latter, after: 
falling from the box C on to the dise A, slips on its surface in 


gas, the former in a cold state is mixed with the latter, which has 
been heated in the usual manner, at a point close to the com- 
bustion flues, in order to reduce the liability of the richer gas to 
dissociation. Stettiner Chamotte Fabrik Akt.-Ges. vorm. 
Didier, Germany. Dated September 25th, 1912. 

No. 3216/13.—Floor lights; partitions. A glazed ferro- 
concrete floor or partition consists of glass blocks and reinforced 
cement joints, the blocks having shallow teeth parallel to the 
face, ribs on the inner side, and ribs on the under face. Strips 
of paper or the like may be inserted between the adjacent edges 
of the blocks to allow for expansion, or the sides of the blocks may 
be coated with asphalt. Keppler, F. L., Berlin. 

No. 3246/13.—Wireless signalling. In a non-directive system 
of wireless telegraphy or telephony, based upon current flux 
action or electrical radiation between pairs of earthed plates, the 
transmitting or receiving station comprises two or more pairs of 
plates, the line adjoining each pair being angularly displaced 
relatively to the line —s the other pair or pairs. The pairs 
of plates may be fed with alternating current differing in phase. 
Tn a second system depending on current flux action between 

plates situated vertically one above the other, the body of a ship 
may constitute the upper plate. Signal Ges.,Germany. Dated 

February 12th, 1912. 

No. 3331/13.—Making tuyeres. Tuyeres are made by forging 

a blank into a double-walled blank. is blank is then drawn 

down between an external cupping die and an internal mandril, 

either of which may project in front of the other, and is finished 

by stamping in dies. Tobisch, J., Vienna. Dated February 

12th, 1912. 

No. 3346/13.—Printing, &c. Embossing and stamping 

impression surfaces. A rotary or flat bed intaglio printing 

machine is constructed with impression rollers formed of two or 

more parts, and a counter-pressure device is employed which 

bears on the ends and between the parts and not on the elastic 

coverings. Mertens, E., and Elsassisehe Maschinenb Ges., 

Germany. Dated February 9th, 1912. 


No. 3388/13.—Ammunition ; projectile fuses. Relates to 
percussion fuses capable of acting without delay when the target 
is weak, and with delay when thc target is strong. According to 
the invention (1) the percussion primer carried by the inertia 
pellet comprises a front patch of slow-burning composition, and 
a rear patch of the detonati g position, such as fulminate of 
mercury ; and (2) the firing pin is held against a disc by a short 
tube which resists a weak impact, but yields to a strong one. 
Krupp Akt.-Ges., F., Germany. Dated March 11th, 1912. 


No. 3434/13.—Pottery materials. Ceramic articles, such as 
electric insulators, are made from material which sinters and 
melts at the same temperature, for example, soap stone, steatite, 
or like magnesium silicates, the sintering temperature being 
lowered by fractionating the material in colloidal form,- before 
it is moulded and burnt. The material is first ground very 
finely and then suspended in water with the addition of an 
electrolyte. The coarser particles are allowed to settle, and the 
liquid containing the material in suspension is drawn off and 
subjected to an electric current in an electro-osmotic apparatus. 

















Ges. fur Electro-Osmose, Germany. Dated February 9th, 1912. 
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Vou. CXXV.—No. 3242] LONDON: FRIDAY EVENING, FEBRUARY 15, 1918. [Price Excurrence™ 82,2" 








TEN DERS. 


i} TY be Fe Commissioners of His 


AB orks, &., are PREPARED to 
TENDERS. for the SUPPLY of COPPER 


conDU oi fe conditions of contract, and all particulars 

Poros of Tei ‘= application to The Controlier of Supplies, 
HLM. Office ee of Works, , King Ghaclesetrest, West: 
Leone Commissioners do not bind themselves to a the 
Jowest or any Te 

be delivered before 11 a 

win Fevruary, 118.» eee ernie SECRETARY. HM 
Office of Works, &c. Storey’: Ag London, 8.W. 1, and 

endorsed anne Werk for ‘Copper Conductor, &c. 

Office , 

“tL oth February, 1918. 583 


Dort of Bristol.—Ferro-con- 
CRETE BUILT. SUPERSTRUCTURE, FOR 
See A Nie TENDERS for the C 
“ mittee iD or e Con- 
Med Doak Maintenanee of a FERRO-CONCRETE. built 
rRSTRUCTURE for COLD STORES, Avonmouth 


=. and after Monday, the 18th February, 1918, copy of the 
form of Tender, general conditions, and cf 
quantities and a copy es the contract s drawings can be obtained 
from the a receipt mone that 
adeposit of 25 has book paid to the Secretary of 

Committee, to whom ali cheques must be made fawn d The 
deposit of £5 will be returned to all bona fide tenderers 
hereafter. 











anted, En ineering or Tech- 
att “ASSIST — for Patent Agents’ work. 
per an. Seon The, ee State age 

~ tne ved addr “ The Enginee! ie, 
a 


Wanted, Stone ineer, 


with experience in the so a pe pie cope 
Oven and a product Plants, and the 
Aoi ess Me Pl over, to THE KO KOPPERS $ COKE 
459 a a 





Ove Y-PHO. DUCT CO., 301, Glossop-road, Sh 





Wanted. Machine Shop Super- 


TENDENT for Works engaged on Commercial 

Vehicle and Aero ¥ngine manufacture. Must be a man of 
first-class ma po and nice pp experience. Permanent 
Lae ee and © person on Government work 
poly your —— Snes, 


Snunea « e Engineer and N 


ie Cost Clerk and a Stores 


CCOUNTANT WANTED for a Factory 
British union in France. No person peniy wa yed 
on Government work will be e The Haghe ly to. pues 


Taanber 
851/172. a0 





SS -. 

1 work with 

ever erg of Foundry i Practi — . io 
ice an Ki. ° 

residing eaiaide cmains of 10 miles ES mtg oes employed on 

at maemo work can be ey BL oy ee 

Pp , and salary required, to 581, “ 








awe at Once, Good Engineer 


DRAUGHTSMAN. Must be used to Modern Blast 

and Coke a Plant. No person already on Govern- 

ped vere will engaged. —Apply your nearest a 
Exchange, mentioning ** The Engineer” and No. A4 


A 





Wate. Ca ppeble Mechanical 
> ieee tak Must ae ae 





[)raughtsman Required, | with 


experience in di of Steelworks Machinery pre- 
jerred"cicbooeh pow tet eng Be from km te men with other 
experience would be considered. Ni Go 
ment work will be 
required and when at y, to your. nearest 
Exchange, quoting “‘ The Engineer,” and No. A4694. 7A 





gi with 
raining for controlied 
bv le on , Hw work ; Fer ween district. ad 
person already on Government work will be ee vatthe 
~~ nearest Employment Exchange, mentioning ‘The 
ngineer” and No. A4586. 








Wanted, Two Tool and Ji 


INSPECTORS, also CHIEF VIFWER, to take 
charge of yg en View Room on nightshift, ina firm 
engaged on Aero Engine manufacture in the Midlands. Must 
be first-class responsible men. No person alread: Ld vip’ 
ment work will be employed.—Apply in first ins 
meee or ment Exchange, wasting “The 





Works Manager. —Requ = a 


t WORKS AGER up to 





Tenders must be enclosed in ‘a sealed rm endorsed 
“Tender for Superstructure for Cold A ogy 
to the Secre' of the Docks Com Docks Office, 19, 
Queen-square, 1, and must be “delivered to + accom- 
panied by the prescribed d and before 
10a.m. on Monday, the 11th March, 1918. 

The Docks Committee do not bind Minidine to accept the 





gg | THOMAS A. PEACE, 
Engineer. 
ks Engineer's Office. 
_ ne onmouth Docks, 
Bristol. 
Sth Februarv. 1918. 486 





Sheerness Urban District 
UNCIL. 
SHEERNESS OWATERW ORKS. 
TO BOILER MAKERS AND OTHERS. 

The Sheerness Urban District Council invite TENDERS 
for the SUPPLY and ERECTION of a SECOND-HAND 
LANCASHIRE BOILER, comelvse with Stand-Pipes and 
Grate Bars, at the Sheerness Kast. Pumping Station. 

The Boiler is to be uot less than 26ft. long by 6ft. 6in. 
diameter, and not more than 27ft. long by 7ft. diameter, and 
must be suitable p mae a working pressure of 120 Ibs. per 


uare inch. 
qRefore a any Tender is accepted the Boiler offered therein will 
have to be satisfactorily reported upon by the Vulcan Boiler 
and General Insurance Company. 

Sealed Tenders, endorsed “* Tender for Second-hand Boiler,” 
to be forwarded to my office on or before Monday, the 25th 
February ins 

The Gounell doesgiot bind itself to accept the lowest or any 
Tender. or 


Y VINCENT H. STALLON, 


Clerk of the Council. 
Council Offices, Sheerness, 
7th Fehrnarv. 1918 584 





LUBRICATING OILS. 


e Sheerness Urban District 


UNCIL invite TENDERS f 
CYLINDER, eee ee AND MACHINE OIL 


-speed Engines. 
Forms of Tender, — by 20th February, 1918, may be 
obtained % cereus te 
URVEYOR —y CHIEF ENGINEER, 
House, 


Council 
Trinity-road, 
Sheerness. 





Conor Manager Required by 


the Birmingham Corporation = Sheplers 


all Modern Shop Practice to Take Entire Charge of a large 
Factory concerned in the Manufacture of Electrical and 
Scientific Apparatus. Good Salary to first-class man.— 
Address, P644, “‘ The Engineer ” Office. P64 a 


A® Experienced Works Manager 


for Blast Furnaces and Steel Ro'ling Mill Plant RE- 
QUIRED at a Sonth Wales Works. State age, salary, 
and references.—Address, 567, “‘ The Engineer” Office. 567 a 


Assistant Engineer, for Large 


Public we in London, with Power Station 
frigeration, Lifts, &. eee’ with large lighting reer Bell 
installation essential. State lence, and enclose copies 
of testimonials —Address, P7048, ue “The Engineer” Office. P704 a 








Praughtsman Wanted by London 


Firm of Contra ra large Constructional 
office. Must be 


Work ; capable of of Dra 

used to mi re ign of steel work, out quantities, 
and preparing details of all classes of construction. 
— i ao. and salary required ~ Address, _ 
“The 





W anted, Experienced and 


capable JIG and L DKAUGHTSMAN, p 
with eens of Motor Vehicle Manufacture. London 
distri No person neue on Segre work will be ‘en- 
ee —Apply, stating age. salary, and full ful ll particulars of ex- 
perience, to your neares 
“The Engineer” and No. 3929, 463 a 


| Wasted. Experienced Droaghts-| 


MAN for large Manchester 

trict, used to General Maintenance Work, ches of Plant, 

Suites &c., also General Repair of Machines. No one 

already on Government work will be engaged.—State age, ex- 

poem. and salary required to your nearest gear Tare 
change, quoting “ The "and No. A4606. 


Wanted, Experienced Jig and 


Tool DRAUGH' AN for Government work. West 
of ne pee No person already on Government work will be 
engaged. —Apply, stating es. and full particulars of 
heey ag to the nearest —- Exchange, mention- 
ing “ 429 a 


‘he Engineer” and No. A454 
=| VV anted Immediately, Civil 

ENGINEERING DRAUGHTSMAN for Government 
Office, Invergordon. Must be ineligible for Military Service 
and not already in Government oe er eth — — giving 




















ssistant Mining © ungineer 
WANTED for ing Ws Nigeria, experience! 
Sarveying “e) rite, givii "tall balineationg 
RIA’ c.0. bi W Vickers and Co. Ld. 5 
Nicholas- ~ “hag Bes "O17 a 


Assistant Station Engineer Re- 


UIRED, night work only, for Electric Generating 

Station® knowledge of steain turbines, water-tube boilers and 

high tension A. Mone current —a B person already on 
rite, 





e i 
details of experience and salary required, to Box 9371. c/o A. 
J. Wilson & Co., Ltd., 154, Clerkenwell- road, London, Re. A. 





(Jommercial Engineer Wanted for 


the MALAY STATES. Discharged Army Officer ri a 
ferred.—W. 8. C., 3, Cross-lane, Eastcheap, E.C. 3. 


Required to Take 


Engineer 

4 rge of Power sera on Gold Mine, Bec ary Africa. 
Plant :—Water-tube Boilers, Vertical Engines, and Air Com- 
pressors, Exhaust Turbine, and three-phase eeu 
output about 3000 K.V.A.—Address, stating age, experience, 
and salary required, ts 539, “‘ The Engineer " Office. 539 a 








ngineers, Designers and 

DRAUGHTSMEN, with previous Poe ipor ost Design 
of Ferro-concrete Structures, R IRED by L. G. MOUCHEL 
and PARTNERS, Ltd., 38, Vickeria-strest, 8. 


W. 1—Apply, 
by letter, stating age, experience and salary requ’ - P6B4a 





Applications are invited from gent! jing sound 
commercial qualifications and the sbiey re tact necessary 
to control a large staff. A knowledge of Gas Manufacture is 
not essential, but a a pgeed general Engineering experience and 
wr ean Ls. e Chemical pn ena - panei sired, 

pplications, ng age, experience, and salary requ’ 
which will be treated as confidentia}, to be addressed to 
Alderman Sir HALLEWEUL ROGERS, 
Chairman of the Gas Committee, 
as Department, 
Council House, 
Birmingham. 


Metzepolien Borough of Ham- 


'H.—ELECTRICITY eg cote 





Mechanical and Electrical Assis- 


TANT to Works 1 Modern works, Birmin, 
district, producing steel g: Electric and steam driving. 
Gas furnaces. Permanent ition ; ;,g00d prospects. Salary 
£300.— Address, 568, “‘ The Engineer ” Office. 568 a 


gare for a Modern Aero 


— — Commercial — ction ‘Himes a first-class 








i- 
4 whee be B cpm men, able to opera’ a large valey 
of machine tools and have full confidence in thett a, No 
one already on Government work can be tne 
your nearest Employment Exchange, rie oning “The 
"and No. A4576. 





il of the oe nen ade 
INVITE APPLICATION from properly-qualified men for 


(4) METER a - ao oe oom 
annum, rising by two annual ae pene 
um, plus war bonus of 20s. 

(8) ENGINEER - IN -CHARGE. orn £175 
annum, risin he a increments = to £200 
per annum. war bonus of 20s. weekly. 

Thea polttmente will be subject to one week's notice 
on either — in each case. 


A tating and 
of thee recent eatimenisie, must be ve delivered to the "Beret 
Electrical Engineer, Electricity Works, 85, Fulham Palace- 
road, Hammersmith, W. 6, not later than Thursday, February 











2st. 

‘Candidat i bers of the Borough Council will 

ng 
be disqualified. 
LESLIE baa ns 
, wn Clerk. 
Town Hall, 
Hammersmith, W 
Sth Februar y, S918 528 





Borough of Chesterfield.—The 





Highways Committee are ared to SELL by TENDER 
an Aveling ana Porter STEA LLER. 
Further P mine iy ni may a. cone from the epdersigned, 
to whom ied Tenders, jorsed “‘Steam Roller,” must. 
sent not later than March’ ih, 4 a iin 
Actas oe h Surveyor. 
Borough Surveyor’s Office, . — " 
Chesterfield, 
February 11th, 1918. 614 





anted, Experienced Ji ig and |. 


Widiasdo TOOL OL DESIGNER for in the 


ge aaa eee mae sais | 


ineer” and No. 
on od bees ex2y work a be 


Wate Immediately, _ a Ji ig 


and TOOL Eo mavens of 5 ee 
pnts AF vogue 





cibuble of Check ‘Tool Drawine “gv — to be | give 
intend ‘pai ‘ing man. ie work is small accurate 
in japgeable nature. .Works situated West eet London. Only 
those not already on ee work and sees within a 
10-mile radius need appl: ly. —Add: 
salary and age, 115, “The Dgineer” eine 


ce, 
1a 








Chief Analytical Chemist Re. 


—— by — Engineering Firm to take Charge of 
Chemical Machine roar, len = 
Foundries, a Bronze’ Foundries. Candidates must have h 
first-class experience in connection with a Peo pied of at 
kinds of High-speed, a and ae an 

the a in PPh Hs 


iron eo ae whe omg including the control of 

—— pplicants sheuld give full — of their 

ti training, ad Pe rioularly their foundry experie’ state 
salary required. The position is pn nara and oes 








experi and red, 587 
so mr 


Wane Immediately, pointe 


ee ch of designing Jigs and Tools for 
ly, stating e: ence 
Emplorent a ge, quoting “The mer oat ae No. 
reat persons already on Government work need y. 
Wanted, i in East Anglia, Capable 
DRAUGHTSMAN, used to a "Stave 
Leading job for good man with practical - nh. 


age, ee om and salary expected.—A 
Engineer ” O 


Wanted in London Drawing: 


OFFICE, = re TRACER; one st M 
— age, experience and ‘salary to 
” Office. P702 a 














eal Drawi e' 
P702, “ The Roeooer™ 


Wanted, Jig and Tool Draughts- 


MEN for Aero poze work. No person saat ban 
Government work will engaged.—Apply 
i hc Exchange, menisotie g ** The Ruginsoor ” * and No. = 


Wanted, Mechanical _Draughts- 


MAN.—. .pply stating age, experi 
sapected, to ABRAM LYLE and SUNS, itd., Sugar Refiners, 
w Wharf, Victoria Docks, E. 16. 558 « 


Wanted, Mechanical Draughts- 


d to Interual Com- 
bustion Engines. ‘Midland. ‘Counties. No person already 
employed upon Government work will be en; Rp HE 
oa ply to their nearest corsage ge, mention- 
ne Engineer ” and number 604 a 


Wen nted, Two or Three Mechani- 


CAL DRAUGHTSMEN, preferably accustomed to 
General Hydraulic work. No person already on Government 
work wi!' be e .—Apply, meeps age, experience and 




















| Deena Wanted by Lar e 


firm of Electrical neers (Government controll: 
West London district. A fully com t man, used to the 
Mechanical Design of Small Motors, and Switches. 


Only those not ly on Government work and residing 
within a 10-mile radius need end salary and only replies fully 
iculars of e: experience an 1 be considered. 


eee a6 oT 476, “ The Engineer 


haere Wanted, Capable 
ener 


ate, Ceara el, Wes 














p uy required, when aes liberty. “7 
= y ome Inust “ to their nearest inenGhanion 
ment aoe Hu ius Engineer” and number 
1721. 17214 

htsman Wanted with 


Mechanical eering Some 
knowledge of — pop hes ne —Apply to 
your nearest Employment Exehenge,: stating experience 

and salary required, mentioning and 
No. A4425. No person already engaged -  Governcsent work 
need apply. 186 a 


Dre htsmen. — Applications 





ESTED for good ex opetenent 
DRAUGHTSMEN. Those with Crane Work experience - 
ferred. State age. ee 


experience, and when at libert: 
our nearest Teclenttns - mentioning 
Engineer” and No. re Ne person already on Sauce 
be engaged. 521 a 


ment work will 


Fiust- -class Assistant _Draughts- 


MAN REQUIRED — ndon. 
pene mechanical ex) State experience = 
salary required.—Address, “ss, - ” Office. 
person at present on Government work or residing more thas 

ten miles Fistant need apply. 455 « 


(Good Draughtsman Used to 








work. pret and wine ge eg work, with ee of 
As worl Must be quick and rate.— 
Address, 546, « Poe Gagineer™ Office. ieee 773 A 





Ley. Tracer Required for 


—— ice in London. = experience and 
Mr wy ame living more. than 10 a ae or 
en on Government work will not be engaged.—Address, 
599, “The Engineer ” Offi 599 a 


Senior Draughtsman Required 
for Experimental En; s Department, varied work. 
ood man can reckon on qu _ x: sae Res os, No one already on 

pepe oem eg engaged.—Apply, with fall details, 

to your I nge, The 

Engineer "and } No. wt st 


Several First-class Mechanical 
or AERONAUTICAL DRAUGHTSMEN with Work- 
shop experience and Technical Training are REQUIRED 
immediately by well-known firm in London. Ordin: work- 
cuployed ont Govorument work ahtald apply.--Apply. ¢lving 
= joyed on Government wo a — vi 
eau alee of ae subsequent Sputenee AL, oe 











one and sa a , to your nearest Emp’ on ‘ 
A 


Exchange, quoting “T e pte» and No. A4518. 





salary re aired, to your nearest Em ment men- 
tioning “The Engineer” and No. A’ a 53 


A General Constructive Engi- 


NEERING DRAUGHTSMAN REQUIRED in Govern- 
ment Office, London district. Applicatious from candidates 
already in Government employment cannot be considered. 
Must be ineligible for military service.—Apply, stating age, 
experience, salary required, and enclosi id, copies - three 
recent testimonials, to Box 923, Willing’s, Strand, a C. 2. 

A 








Large Aircraft Firm Manu- 

FA RING Machines of their own ign 

an ed “oo SERVICES of a number of waig” cant 
NICAL DRAUGH'ISMEN who have had a thorough 

ener and practical training as well as some experience 
in Acropl Design and Construction. Op, ities above 





geo prospects ioe suitable man. No person 
Government work will be ates —Apply to — nearest 
Employment E 4 AR and 
No. A4650. 557 a 


(feneral Works Chemist, also a 


CHEMIST with Micro Metallographic experience, for 

— in connection with Aero and Motor Construction. No 

e already on Government work will be Rite 
LABO 


stating ex) 
DEPARTMENT. Austhe’ Motor’ Con rPetimnited. Longbriage 
Works, Northfield, Birmingham. 333.4 


se] A Cost Clerk and a Stores 


ARCOUNTARS eg ye oy a Factory of the British 
Government in France. No already engaged on 
Government work will be employed.—. —A ply to = nearest 
Faplegment Exchange, “The "and 














A 





in Gia aaiutales a on cost), lading final c tte 
and first-class knowledge of the most modern:methods ; sh 
be capable of controlli AppI ‘st ould also ta 





particulars. of - e 
Feteredees to ACCOUN ae Porteous and Con adver 
tising Agents, Glasgow. 663 a 





econ, Buyer or Drawing-|= 

FICE aceon Cc ag’ WANTED. Preference 

ving experience in Locomotive and ht 

ay wort, ae Estimating (he ae be na to deal 

with al shop orders a" Only experi- 

enced men need apply, and no ‘person already po inche. 

po arma work ba te employed.—State experionse, age, 

ry req to y age ob Employment Exchange, 
quoting « The Engineer” and No. A4678, 579 a 








the average exist ter men to whom the above description 
applies.—Applicants must live in London and not be engaged 
on Government work, and they should write, os age, past 
mo and salary required, to o- Magness.” 
Office. 





nOpp portunity Occursina Large 
NN WORKS for several JIG and TOUL 
DRAUGHTSMEN. Must be neat, quick, and have a good 
knowledge of small accurate work; one must have a good 
oy ay ee of automatic machines and be capable of iaying-out 
Ls ; One will be required experienced in power 
sine pen of a small nature. Penmanaat § Beer sia to really 
capable men.—Only those not already on vernment work 
and residing within a 1U-mile radius need apply, mo ed full 
experience, age, salary, &., to 562, “* The Engineer ” Office 
4 





Dee Seay oe First-class, 
losing 4ED for Engineers, Central London. Only 
t already engaged on Soren work and residing 

onnti 0 miles of the Angel, Islington, need apply. .—Write, 
stating full particulars, to YOr?, c ‘The Engineer” TT 
Aa 


Draughtsman (Junior) Wanted 


Engineering Works (Controlled Establish- 

ment). . ie have up-to-date experience in Fortable Steam 
e negroes No person already engaged on Govern- 
ment. work need apply.— Address, in. fret’ instance, — age, 





Two E Exp erienced Draughtsmen 


(Mechan: car pote ming for pe accus- 
eer to — lay-out of Sveti ph and Rolling nae Plant.— 
plicants must apply, wit! particulars, to their nearest 
Eeploymnent Exc ange, s stating wages required and experi- 
ence, — quoting **The Engineer,” and No. A4674 No ~ ra 
already on Government work will be engaged. 





I['wo Experienced Mechanical 


DRAUGHTSMEN. Good permanent prospects, prefer. 
ence to. applicants with knowl Internal Combustion 

nes. No person already emp loyed upon Government 
work will be engaged. —Applicants must ng Phe to their anon 


number 461 461. = 461 a a 


Wanted, Foreman 7 Controlled 


Engineering Works in S.E. London. One with good 
mechnical and electrical experience essential. No one 
already on Government eont = resident more than 10 —! 


away will be oe" stating experience, age, 
salary required, to F. W., om heen 's, 195, Oxford- —. W. 











oreman Wanted for Case 
Hardening Shop. Used to handling labour and — 
some knowledge . Carbonising Furnaces. Good permanen' 
job for right man. No one on Government work = be 
engaged. saa: with full details, to mineer™ — - Ate Zi 
ment E: “The Pan 1. 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO, 
S Watling-street, LONDON, E.C. 
26, Collingwood-street, Newcastle-on- -Tyne. Sp 00. 





experience, valineavions, and sal: x) ted, nearest 
Employment’ Kx Exchange, quoting “The Eng ” and 
umber 603. 603 a 





[raughtsman, Mechanical, One 


to Locomotive work preferred. < Apate, stating 
age, experience, and salary required, to your nearest — 
ment Kxchange, quoting “The Engireer” and No. A’ 7. 
No person aiready engaged on Government work need apply. 
A 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs IL, IL, IV., LXXXVIII. 
Numerical Index to Advertisements. 
Paes LXXXVII. 





ii 


A2 Engineerin Ww orks in 
aol Ret 5 Mite ea the SERVICES of the 
ollowin, 








% 
ea 


ARE 
TRE LATHE TURNERs. 
CAPSTAN AND AUTOMATIC TOOL 
‘TTERS. 
SION INSTRUMENT MAKERS. 
WRIGHTS. 


MI 
Applicants, who must be capable of taking leading 
positions, should be of jucation and address, 
and should apply to nearest Employment Exchange, 
giving full particulars of experience and ry re- 


bx The Engineer” and number 582. 
Bec one at present on Government work | be 


Found 
ALUMID 





Peet 





Foreman for Large 
ag FOUNDRY on AIRGRAFT CASTINGS. 








THE ENGINEER _ 








WORK OF NATIONAL IMPORTANCE, 


(japable Business. Man, 38, 


M.I. Mech. E., having extensive Home, Far 
Eastern and American engineering business experi- 
ence, i Finance, Shipping, &c., and p 
wide knowledge of affairs and men—OPEN ae anoayh 
ADMINISTRATIVE or other POST, or as Assistant 
to Directors, for duration of war. Open to consider 
permanent appointment with view to after-war trade 


at home or abroad. 


Indi: 








Address, P712, “‘ The Engineer ” Office. 





Government w: r and big output 
man. Thoroca owledge of Moulding 

Am experience di ble. Good and commission 
to right man. No one on Government work need apply. _— 





salary 
sett beara ~ rast Employment Sine. quoting “ The Engineer ° 





Machine! Shop I Foreman Wanted 

district. Applicants 

should Bare held cimaiier sr postion Ste experience on Turret 

d Gear Cutters. Must be up to date in latest 

and able to turn work out quickly and 

ly, stating age, experience and salary required, 

plo; ane ge rohenar, meptioning ° *The 
eer” and No. A’ © person on 
Government work need a a 


Fixcellent Sidelines for Travellers 


calling on Steam Users and Engineering Firms. Re- 
orders always. Vacant area sat Shen State ground covered. 
—Write Box 814, Willing’s, 125, Strand, W.C. 2. Slla 


W anted, in Country Factory, 
SWITCHBOARD woe peg Must be thoroughl, 
experieticed with Gas oe, able to do all ——e ee 


ustral fh power-house. State full particulars.—Address 
**The Engineer ” Office. Sa 


Wanted, Storekeeper Capable 


of cane a a very Heavy Si andling 
labour; manufact ured goods rece received from’ mills ; knowledge 
of examinin ; 5 peas 


stock ; and chris. Permanent 
alread y ernment work 




















ice a © person 

will be engaged.—Apply, with fall cotaile, to your nearest 

Employment Ry mentioning “The Engineer” and 
No. A46li. 4a 

Wares Working Diesinker, 

a te modern methods y Sakae Drop Forging 

State age, wage an ssporience. m alread 

employed upon a work will be art plicants 


apply te their nearest Employment Ex 
ing othe Phe Engineor ™ ” and number or. 


Dic Sinker. — First-class Die 


yee KER for as 2 ep Sutaiae. mining Bee a4 
menor Beats 
an must apply to 
néarest aohees Searle anne 
neer” and number 171 


First- -class Gaugemakers Wanted 


in ~ = Enfield district= Must be capable of Pat 
pay for ed men.—Apply, Box , 3 


Wilnes 126, Sater W.C. a 


change, merition- 
527 a 











P72 8 
Superintendent Engineer; 20 
years’ 5 sence & ws —— firms; _ jality aero- 
WERT Sepoplenss parts; DESIR ENGAGE- 
ear fidon’ phitered! — Address, p7i5, * ot at; 





rPhoroug hly Experienced Fore- 
mAs, Mec ot Work out scsurstsiy aad gulkige 
Besinesson Sor TT ehaen permanent. w addines 708, Th ne 
eer” ri08 


Two o Men of First-class 


Engineering ab ality, besing just completed the intro- 
duction of a premium bonus scheme on very high-class work, 
including giri labour, are OPEN for ENGAGEMENT for the 
introduction of the Pee Te and management of an engineering 
concern.—Ad The Engineer” Office. P696 B 


Works a er, Production 
Enginees. B.Sc. (Glas =) 15 years’ British and 
ee ction ; accus- 


t redui 
med 0c to. control large a of mands, ph OPEN ‘to RE 
ENGAGEMENT. —Address, P653, ‘* The Enginee: Office. 


Works at 30 Yearsof Age. 


EXPERT PR. teal NGINEER. 
pose AF de s 

THEORIST METHODS. 
ORGANISATION AND rere UCTION. 











P6353 w 





SvaEtty D_LOW 
Y AD FORESIGHT. 
ew Factory preferred, where show can be made; would 
su wre panne of same. London or sonth. —Address, P705, 
oo Engineer ” Office. P705 5 





(Chief Draughtsman and Engi- 
NEER shortly wants, de 2 an4, tol tool ames 
capstan and auto layouts, i) ES stant 
sieeogee, < or W eed i minimum salary 900 rey, ress, 
P6789, *- Th Yilice. P679 B 








Foreman Smith Requires Post, 
references addiees, Pest, “The Engineer "*Ofties® Poste * 


‘oreman, Will Shortly be Dis- 
iT sa op RNBAGED. >, SEES iaieore ae as Head Foremse ; 


‘ore: nson, 
aa Constructional Department.—Address, E. LUNN, 
East View, Osborne-road, Stockton-on-Tées. P636 








Fropnary Foreman Desires Posi- 


=e ewe agg energetic Man of Ex nce is 
f grey iron an semi- Amgen 8 





Nitter Required for General 
Maintenance for Factory in South of England. Accus- 
tomed Shop Tools, Electricity and Gas. Permanent situation 


previous ex No one already employed on Govern- 
ment work need apply.—Address, 549, “‘ The Engineer” wea | 8 


machine ont. a 


radios. Like wip new shop or 
——— ise old one. dood referen e ba or Mi fe 


idlands 
“ Phe Engin Occ. P686 B_ 


Engaeer s Beltman and Belting 


R (58) SEEKS BERTH. Factory and machine shop 


gn irst-class references.—10, Atheld: per res, Le a 





lyischarged Officer, A.M.I.C. E. 


college yp me works, Vickers and G.W.Railway ; 

years as B.E. officer. OPEN fot go-a-head JOB. _Address, 
Pes “The Engineer” Office. POs B 

Epgineer, A.M.1.M.E. (36),Free, 

present Londen, oer IRES POST as Chief or Assist- 

ant in P Works or Works and D.O. experience in 


magebenicel stroctaral, por wer plants, coRTeyng and oat 
dress, 714, “The ‘Wogineer” Off P74 


ngineer, Shortly Disengaged; 
years in —_ a engines, and peer 

tu: rat. 
‘efi, araning ey, ma MThe Engineer Omice. Pris» 


Epgineer, Wants Job, Manage 


‘oundry and oes Shop, or ASSISTA NT in Engi, 
neering and Dry Dock First-class B.T. certificate. Good 
references.—Address, Peso, “The Engineer” Office. F692 » 


Eee, (29), Good Practical 














ain i marine goog sped 


theoretical 
ally bish-speed aud, mechanical a Aenite pipe 
arran S"pOer IGs or ecient 
Pe otras. tefs.—Address, Poe 5 The Engin pm 





Exgineer, (83), with 18 Years’ 
OSG ge a wt Gis SOP ERIN THSDEN or or FO Foueias. 


action, ‘ools, tee ‘o- 
— ag yr fered nd cout of male and  fornalo 
labour.—Address, Xe ‘Engitieer” Office. “P689'B 


Foundry Manager and Moulding | 2 


wach Aine ESIRES CHANGE. Progres- 
experiences ; capable organiser ; 
able to aedign all Frinds of Me -saving devices. Experien: 

witht he largest jarring peer and power mouldin machines 
* _ country. Ago Address, P631, “The —_— 


~* . = ° 
[fany Firm is Requiring a Live 
wf OCCUPY an EXECUTIVE POSITION, or as 
REPRESENTATIVE, one who has expert knowledge of 
all classes of machine tools, conversant in rapid production, 
P ess, and planning, with a considerable amount of com- 
——e experience, communicate with P685, “The . ore 

Offi B 














A Large Firm of Engineers in 


the M 
HAVE an be Sgt gd fur aoe 


—A Well-known Old- 


ISHED London F of ie iss 


Ageney- 





Syormnae ll hoisEay X PORT: Bes, havi 
xtensi 

AGENCY for eneshe Specialities. ‘onda iGistrict and 
abroad. Have numerous Agents establi ll parts of the 





world in touch with Colonial ae a ‘Coeurenee its. — 
Address, P687, “‘ The Engineer” Office. Pt 
Conzelling tasment Required 


BA. Priel + in small ENGINEERING ques 
would PU OUTRIGHT. 
Prncipals ont ony iy deat with —Address ful 


aiid) po 
Partnership I Required in Small 


P. 
; would introduce ee 
speciality. eritee P683, " the Engineer” Office. 


ne an A 
_ CE,, Inst. Mech. E., B. Se., 


me ~ rage gor EXAMINATIONS.—Mr. G. P. 
A.M. Inst.C.E., &¢., personally PREP. 

GENDIDATES either orally or by ce. 
of successes a the it twelve years. Courses can be 
prflemnn: at any time.—39, Victor?” ileal S.W. 











Service. — 
Pg arctan es 
* peso 


mperial Engineeri 
f 7 te NICAL and STRU 
DRAUGHTSMEN Tel. 

Let us quote you for drawin 


anted, a Rack Saw Tench, 


complete, with saws, in good condition.— 
a. RYLANDS and MASTER? 47, Dyer-street, ‘cif: 


Wanted at Once, in Good 


working order, one 5-Ton STEAM LORRY.—Full 
ticulars, price, aa and where may be seen, to 541 sg, the 
Engineer” Office 


Wanted, Gas En ngines.— We are 


BUYERS of “ National” Gas, Oil or Petrol ioe the 
* The 


6309 Avenué.—60 
or tracings. 











Give full vee. number, and price.—Address, 
Engineer 








Ji and Tool Designer, First- 
© CLASS. Thorough workshop experience. Start i diately 
Age 37.—Write, P705, ‘‘ The Engineer ” Office. P703 » 
(il Milling —Engineer, with 
experience iu the design, construction, a operation of 
machinery for the extraction of oils from seeds b y ti 9, pressing 


aml solvent methods, is OPEN to ACCEPT an APPOIN 
N 


MENT. 
Address, P680, “‘ The Engineer ”: Office. P680 B 


Reinforced Conerete.— Ex peri- 

ENCED Practical igner, Civil Engineer, DESIRES 
RESPONSIBLE POSITIO by eg years mae ~ taling 
specialist firm.—Address, 607, The Engineer” O; 





97 B 





Ret quired, Position as Resident 


ENGIN EER; 23 years’ experience as foreman and 
manager in construction of buildings, machinery, and cement 
mn any Good dra ughegasn, organiser, and controller 
of meh.—Addfess, P651, * The Engineer ” Office. P651 B 





Sur erintendent or Foreman De- 
{RES gen aot in Machine Repair and Maintenance 
De & 16 years’ — 
overn- 


artment over Turners, Fitters, 


and managing experience ; energetic and inventive. 


ment Aircraft or Munition Establishment on South or South- 
west Coast preferred.— EDWIN H 
Upper Clapton, London, E. 5. 


ILL, 59, Ashtead-road, 


688 B 


Wanted, Good Seeond-hand 


wet-back MARINE BOILER, about 9ft. dia. x 8/9ft. 
long, re-insurable at not less than 80 Ib. yorking pressure.— 
Fail . eenails with lowest cash price to 522, “ ae Enger” 


Wanted Immediately, One 


Second-hand 3 to pe Steam Loco. JIB ona, 
standard 4ft. 8in. gauge, to all motions. 
particulars of boiler, jib, &., 7. to 400, “ The Engineer ” Stee 


anted, in Good ‘Working 


1, oue 500-800 B » 5-phase, $40 volts, 50 cycl 
altp ring oOo oo 600 r.p. fu. ssraghrbtous pees. I a ne 

ditto, about 600 r.p.m.—Full nea ny 5 prive, when 
seen, address 643, “The we 








and where e motors may be 
néer” 


Wanted, Mortar Mill, 4ft Pan ; 


overdriven.—Write Box A934, Lee and Nightingale, 
y 


Liverpool. 
anted, New or Second-hand 


We 











WATER PUMP, steam or motor driven, capable of 
handling 260 eptions per minute against a head of t. Full 
particulars to 571, “ The Engineer ” Office. 571 F 


Good 
Education as, PREMI ra 
course to nclade both. Works and ber * Oise, ice. 
Address. 2002. “* The 





Wanted, One New or Second- 


HAND LANCASHIRE BOILER, 30ft. long x 7ft. 
or 8ft. dia., suitable for 160 1b. eocning pressure.—H. J. H. 
ina and €0., Ltd., Nailsworth, Glos 464 & 


Wanted, Roof Principals, 55ft. 
roof. Give sketch, ful Etioulare, ‘wee Gad where abe 
seen.— Address, #23, “The J Engineer” Office. saga 








Fes. 15, 1918 


Fuller, Hersey & Co.'s Advertisements, 


Continued from Page Ixxxviii. 





as 
LIQUID 1 rom EL BURNERS. 
No. of Patent. Period. Country, 
112 ~ Sark 16 16 14 years Great 
6,644/°10 ~<. ee 10 14 yeaes Britaing 
675/07 Sep. Xth, ‘07 reland 


ly 
Leen may, by nk OR of the coe oceu, ‘iers, be 
t the Tandem Smelting Works, Merion ‘Abbe 





Wanted, Second-hand 500 K.W. 


GENERATING SET, 150 lb. steam pressure ; Alter- 
nator 40 cycles, three phase, 550 volt ; } must 
condition.—Addreas, 601, “The Engineer ” Office. 


anted, l, Several Hundred Feet 


nd WI. or STEEL TUBES or FUN- 

geet abotere ~ dig in. aoa Hale dey. ya 
SONS. ee, ©, % Bristol q 

Wr anted, Steam Shunting Crane, 

uge, about Ston ¢apacity. iti ful 

ce. — THE AVONSIDE ENG Eg an 


in good 
601 r 














parents an nS 
.» Bristol. 
anted to Purchase, or 
5 to 8 B.H.P. OIL ENGINE and small 
SUCTION AGA PLANT.—HEPBURN, 26, Salisbury-road, 
Forest , 586 


anted to Purchase, 4-Wheel 
COUPLED LOCOMOTIVE, iv working order, 
ldin. or 16in. diameter cylinder, for Limited Compan 
Write, with specification and price, ghete if possible, SECRE- 
TARY, 16, Great James-street, Bedford-row, W.C. P701 ¥ 


Wanted, Two Steam-Jacketed 


PANS about 500 gallons capacity, or similar type of 
Evaporator. “sof BRITISH METAL REDUCERS, 3, 


Ivy-street, Hoxto' 
A: Time Recorder Wanted. 
Box T. B., Smiths 


ice and where can be seen. 
Advertiane gency, Ltd., 100, F leet-street, London, a 4 4 
Fr 











Drying Moapieer: —Have You 
ag goal ood DRYING MACHINERY FOR SALE? 
RLOW, Drying —e and Desiccation 

Piety oe an -avenue, London, S. Pool + 


alvanised Tanks. nsitlany or Six. 
Circular or oval preferred Open tops. Size 6ft. by Sft. 

Sft. or near. Abont 3/16 plate, properly led and stayed. 
Mus t be in Red condition. Potters to FOIL mrayi, at, 


City-road, 
ocomotives wal Meire Gauge) 
WANTED for aa ig ged in the rE 
Write, LACOMOSTY FE, co. J. Vickers and Co., Ltd., §, 
Nicholas-lane, B.C. 4. 595» 


Trucks. oeontad to Hire, for 


Im jiate fee, i- Main Line TRUCKS, suitable for 
wie tate rate an ‘be ins; 











po yy toy oaks ex! Rover 2 
and Scott, advertie an, ae eee, NEO Saree 
Time Recorder, as New, 


model. 
ing -road, £.C. 1 


PELLET, 109, 
—Nearly New mae 


ir r Pump. 
Tec, x2 a ey THE PHAR 
cEOTICAL FANOL NE CO., 7, Carnwat ‘road, Ful 7 


or Hire, Pumps and Well: 


on nee TOO! for Sree oom 
—R. CHA rapper Ground 
street, Se caden 8.E. ICHARDS by aos 


Fort Prompt Sale mg Delivery 


iso THE gnc noch GAS ENGINE. 
120 1. HP. Gace ne with Producer P 
Small Crosley | L ENGINE and BIR COMPRESSOR 


me gw. Ys ies £ E.C., 300 volts. 


C., 460 volts. 
Two G. omit 
Siemens So oe yg 20 Ay Ww. » 400 volts. 
Siemens MOTOR, 100 , 40 spol 
Pwo SWITCHBOARDS. fot abo: 
= DRIVING BELTS and “Ov ERHEAD CRANE for 


engines. 
Apply, RICHARD SIZER, Ltd., 82, Mark-lane, E.C. .. 
& 


What offers?—A. F. 
I7ll 














or Sale.— 
BOILERS.—One Ecrtable Loco. 


boa, Ube. On 


8ft. 9in. lon; overall, 
Wb _ t.. aint twen 


is, shafts fo: 
horse, OF See 1916. 
One Senii Portable’ pe on wooden 
— = _——s overall; — F. ube, eve Sft. Sin. 
y in. ; for ght 
spare fire bass bib. vp in ce WE 
ENGINE. — Horizontal Gyimder, 12 yy 241n.” ih.” Pickerin 
Gebel fl ait 78in. a. isi 
1. bell RCL 8 = 
louble slide bars, feed 


GOVERNORS.—Two so, Proeill tat oy 
T @in. Pick oxering — 
a - Messrs. C. and W. —_ 


Donnington, Newport, Salop. 
ror Sale :— 
One 150 K.W. sais con aathib Steam GENERATING 


SET, for iauandinte Bel 
mi pou: DENEING ENGINES, by 
at rather, ee slemens, ately an compound wound, 
uu 
oF CA b.-4. .! ts, 180 re “a re 
eat 1; 





by appointment. 
Limited, Park Ironworks, hpSeld. 





ii Sale :— 


One 34 H.P. Iniernational Harvester OIL ENGINE, mag 
ignition, complete with Tanks 
One a rusty GAS ENGENE, mag. ignition, 8jin. bore, 


l15in. stroke. 
One 10 H.P. Vertical Capel OIL ENGIN ag. ignition, 
7in. bore, 9in. — complete with Tanks and Pulley. 
a ley ENGINE and PRODUCER 


a i2 plendid condition 


One H.P. 
PLANT. _— 
NE, mag. ignition, 18$in. 


» in. 
e 100 B.H.P. Kynoch' Gas E 
oan’ 26in. stroke, bed 15ft. x on 

One 8ft. ANGLE BENDER and MOULDING or 
for hand or power. by Elliott, complete with all aceessori 

One 100-110 K.W. GENERATING SET, D.C. 400-430 volts. 
Willans and Robinson triple pair of Engines ; “Elwell-Parker 
Generator, by E.C, C. Condition as new 


GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. 2012 o 


the Addresses of 


uired, 
‘ed to Wei the Nowuree 
TURE of Paar ‘OR ATTACHMENTS from WOR: 
DRA ao —Reply, in ort instancs, to P710, * The” dagt 
heer” Office P7710 i 


Te Sell or Let, Factory Buildings | Ty 


and VACANT GROUND, near the —— 


attractive site De © “a ‘Ragineyrin 
PHOMSON end and CC CO. wise oF gt coe wa 1 








mm ors ~ Fe emg | Furnaces, and every opportunity 


will be Purchasers to satisfy them: 
to the merits cinimed i by thie Patontes, whens silt oe incense 
in the purchase th 


“STOCK OF BURNERS, 
Ser! Parts and Accessories now stored at the Merton Abbey 


Tenders, which must be in the form contained in the Pay. 
ticulars, should be delivered under seal marked ‘Tender for 


Burner Patents” at ra? Offices of the Controller, B, 
Holroyd, Keg, 2 Fi C.A., 6, Great Winchester-street, by’ Twelve 
o'clock noon 0) 


Mo ONDAY, FEBRUARY 25ra, 1918. 

Particulars of the Patents, with Conditions of Sale =a the 
opinion of Mr. A. J. Walker, K.C., thereon, ~ when 
ready of Messrs. beara WEST and ORTIHCOME 
Chartered ae ray wae t Winchester-street, E.C, 2: 


of Mesgrs. WBY, MAWBY TY “or Sohicitors. $ and 
7, Queen-street, Cherpside, E.C ; or of Moore, ULL 
HORSEY and CO., 133, High Sateen” WC Le 1 





Re EMIL OFFENSACHRR — By By order of the Public 


Fuller, Horsey and Co. will 

offer for SALE by AUCTION, in Lots, at the Com. 

morris) Sale Rooms, Mincing-lane. E.C. ae on TUESDAY, 
bruary 26th, 1918, at 11 o'clock precisely, about 

500 0 GARBORU NDUM CUTTING WHEELS, 

om rom 7. to 234in. diameter ood from gin. to 5/16in. face, with 
from lin. to 44in. bore. 

le wheels may be viewed at 28, Raymouth-road, Southwark 

Park-road. Bermondsey, by orders only to be obtained of 

Messrs. FULLER, HORSEY, and CO., Mechanical Auctioneers 

and Valuers, 133, High Holborn, W.C.1. 5911 


IN PRIZE.—Ex ss. SEACONNEY. re, order of 
Admiralty Marshal.— Mess: 
uller, 


Horsey and "Co. will 
inolude in their SALE by AUCTION, at the Com. 
miseial “i Rooms, Mincing-lane, E.C., on TUESDAY, 
bruary 26t! 
100 ENDLESS BAND KNIVES 
85 m/m wide by § metres yong, with chisel edge. 
@ knives are sto icholson’s Ww oie Lover Thames. 





the 


poaiee where they may ee viewed by appointment. and 
tavegaas.| had of FULLER, HORSEY and CO., 133 caiish 
Holborn, W.c. 1. 





At the Raynes Park Laundry, cupecagy -road, Raynes j ark. — 


uller, Horsey “and Co. will 
SELL "by ACCTION, in Lots, on the Pretmises, on 
THURSDAY, bath February, 1918, at Kleven o'clock pre- 


cisely, 
LAUNDRY PLANT, 

fodnting four me washing machines by Tullis, two 
hydro-e ‘0 108in. calenders by Manlove, Alliott and 
Co., tao shirt A. collar ironers, body i goffering 
machine, collar curler and steamer, starehing and wringing 
machines, ironing tables, bins, hampers, sewing machine, & , 
two steam engines, marine type boiler, feed pumps, tanks, 
steam piping, water soft plan ting, cate 
office furniture, , quantity soap, a ~ powder, borax, alkali, 
and other effects. 

Catalogues may be had as in previous advt. 593 bh 


sae oy BEDS.—To be Sold by Tender, ir One Lot 
Going Concern, a FREEHOLD ENGINEERING WORKS, 
with modern plant and machinery, and in full 


ones jon. — Messrs. 
and Co. are 


Fuller, Horsey, 
instructed to invite SDERS for the PURCHASE 


in One i, = a Going Concern, of the BUSINESS and 
ASSETS of the 
VAUXHAL L AND WEST HYDRAULIC 
ENGINEERING CO., LTD., 

comprising the Freehold Kngineering Works, with iron and 
brass foundries, situate in Kimpton-road, Luten, adjoining 
the Midland Railway, with sidings thereto, and containing 
a ge area of about three acres. 

‘he b wv meh o3 co Ses ig awe have a 
total floor if space of abo! wpped ae 
PeaNt. MAC SHINE. TOOLS! — oD RN FOUNDR 

T, and are in every way adapted for economical intr d 








jon. 
The whole of the Stock, Stores, Work in a Progen, Loose 
Plant, Tools, hese Patterns Drawi: wings wit 
of the iil be INCLUDED IN THE PURCHASE, 
oh being no © obligation = the buyer to take anything at a 
vi 

Tenders, which must be on the form contained in the Par- 
ticulars of Sale, should be del ow at the Auctioneers’ 
Offices, 133, High Holborn, W.C. 1 neat a 

WEDNESDAY, > a 


Cole man- 

street, E.C. or FULLER, HORSES and CO., 

echanmal deshaneers an and Valuers, 133, High . o!bora, 
! 





TRADIN @ WITH THE Eueny AMENDMENT) ACT, 1916 
Re THE CHICAGO te ee rf wt ee LIMITED. 


By oued of the Board of Trade. 


he Goodwill of the Business 


of factors, > 4 STOCK-I ADE, 
nants and nd ACHIN RY Pas OFFICR FITTINGS « of the 
are OFFFRED for SALE by PRIVATE 

TENDEM fa a one lot asa going concern. 
of sale and form of Tender 

cah be oraieed from FORD, RHODES and 





Messrs. 


$ | FORD, oe Accountants, of 4b, Fredericks-place, Old 
Wi 

The’ Tenders are to be delivered on or before Twelve “ya 
on the y of February, 1918. a 


LE TOWN, DEWSBUR 
TO CORPORATIONS. OIL EXTR CTORS, ENGINEERS, 


SALE OF OIL EXTRA Crk a BENZINE 
. REC OVERY PLANT. 
eo Tinker and Son have receiv ed 


instructions to OFFER FOR SALE BY AUCTION, 
at Cut End Mills, Dews Benes y on WEDNESDAY, the 13th day 


of March, 1918, UP VALUABLE at ny REAS 
ALL THAT V SE EXTRACTING 


Y PLA 
: Plant com Hn 
N STU ft. >. deep by 


The Grease 
TWO Whovgtir’ 

8 woh nd botto 
yal 6in. deep by 7ft. Sin. 


ft. diameter, dome s' 
WROUGHT IRON PORE 
diameter, dome shaped top an id bottom 
WROUGHT IRON COND. NSER, oft, 6in. deep by 
8ft. Sin. by 2ft., in three sections, ‘containing one length 
each of 8in., 7in., and 64in. ; two lengths each 5jin., 
5in., 4in., and 34in. Cast Iron Piping, with Bends for 
same inside, and Six Branch Connections to a W ronght 
Iron Receiver, 6ft. om by 12in. ae Iron Pipe Co 
nections from Purtier to Conden 
WROUGH t. IRON RENZINE "RECEIVING TANK, 
16ft. by 6ft. wide, by 6ft. deep, with Wrought Iron 
Cover, Vertical Wall Pump. n. Wrought Iron Pipe 
Connéctions from Benzine Receiyer to Oil Extracting 
Griteeees. eam and Water A Connections, also 
TWO CAST IRON CONDE RS, built up in two 
come fcc containing “es Tubes a “5 diameter, 
h Condenser - sone 3ft. diam: 
wrovaht TRON CONDENSING CYLIN- 
DER, 6f' a me ‘Sins Biaupgesr, double riveted on the 
longitudinal seams, fitted with Manhole. Cast Iron 
ee on. the top of the same. -6ft. 3in. by 12in. 


BURCKHARDT and iTRISS STEAM VACUUM PUMP, 
two Cast Iron OIL TANKS, an ENDLESS CHAIN 
BUCKET — EYOR, 22ft. by 6in. centres, with 20 
steel BUC: 

FE Ee - Red ol Iron and Cast Iron Piping. 

The above’ Plant is in good condition, and can be Ciewed on 

application to the Auctioneers, one week prior to the date of 


Pa Mart and Repository, 23, Market Street, — 
' 
——= 


or Sale, 
near ecm 
wiki ; Seen 


tion. Address, 668, 





Engineering Business 
pally E18000 pe and iron foundry 

opied. 5 Bil is Pifforded. ait ig 
£68, “The E Engi see » Otice, 569 4 
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hard 
A. G. M., eh s. W. Vickers snd Contd, 
P Si Spotne lane! E.C. ra 
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SYSTEM AT THE LANCHESTER WORKS. 





WE dealt some months ago—see THE ENGINEER, July 
20th, 1917—with a system of manufacture of the sim- 
plest possible nature, namely, that required for the exe- 
cution ofa continuous order forasingle article, “‘afuse,”’ 
which consists of a body and component parts. Since 
one only of each part is required per body, the manu- 
facturing system is lackingin complication. Another 
factor making for simplicity is that since the numbers 
required are enormous, it is safe to put through a 
batch of 100,000 or so of each component, and there 
is no need to watch the exact numbers very care- 
fully to see that there is a close balance between them 
all. It is, in fact, only necessary to see that there 
is a good—-if we may use such a vague term—supply 
that has passed inspection, and is actually in the 
stores at all times. 

It may appear curious to some, but it is a fact that 
the manufacturing system becomes very much more 
complicated when the number of articles ordered is 
comparatively small, but of a highly complex nature. 
Take, for instance, an order for 500 aeroplane engines, 
in which there are varying numbers of many of the 
different components for a complete unit ; it is with 
a system which handles such an order that we now 
propose to deal. The particular system in question 
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Oil Base. 


Crank Case. 


"THe Enaiweer”? 


Fig. 1—TYPICAL 


is that adopted by the Lanchester Motor Company, 
in whose works it appears to result in as large an out- 
put per square foot of factory space as is obtained 
anywhere. , 

THE DATUM CHART. 


The first step is to take the drawing of each part, 
and prepare from it datum lines upon which all jigs 
and gauges shallbe based. We givein Fig. 1 a model 
chart of an imaginary engine. The table referring to it 
appears in the third column. One ofthe principal points 
aimed at is interchangeability, which, of course, de- 
pends, not only upon the correct dimensioning, jig- 
ging, and machining of any one piece, or of the piece 
to which it is to be married, but both pieces must be 
dimensioned from the same datum line. It is only 
from the general drawing of the whole engine that 
the relationship of the various parts to each other 
can be gathered, and hence the necessity of the system 
adopted by the Lanchester Company as a preliminary 
to all other work. Another very important advan- 
tage is that the works manage: is afforded an oppor- 
tunity of seeing and criticising at an early stage of 
the proceedings, and, in a concise form, the prin- 
ciples of manufacture proposed to be put into opera- 
tion by the drawing-office, so that the amount of 
labour devolving upon him in approving the jig draw- 
ings at a later date will be reduced, as he will know 
when passing these drawings that they are based upon 
@ proper foundation. 

Simultaneously with the preparation of the datum 
sheet, the detailed shop drawings are put in hand, 
each drawing showing but a single part and all the 
sheets being of a standard size. On the comple- 


tion of the datum drawing, instructions are given 
for the preparation of designs for the various jigs, 
tools,and gauges that will be required for the job, 
and in this connection what parts are worth making 
jigs for, in view of the quantities ordered, must have 





careful consideration. All these designs are sub- 
mitted to the works manager, and signed by him 
before they are ordered. As soon as a jig is made 
it is sent to the foreman who will eventually be 
responsible for using it. With it he makes a sample 
part which is viewed, and if found inaccurate the 
jig is returned for rectification. Thus the foreman 
can never complain afterwards about the jig, a very 
useful little prevision, and one found to be worth the 
slight dislocation necessarily caused by conducting 
such experiments in the Producticn Section. Al- 
though the foreman tests the jig, all the preparatory 
work is done for him by a member of the Progress 
Department, whose special duty it is to ‘“ father.” 
these new parts through the works. When the jig 
or tool is correct, it is sent to the tool stores, and 
stored in its allotted bin until required. Notifica- 
tion of its completion is sent to the Progress Depart- 
ment. The works manager receives a ,weekly report 
of jigs and tools completed. 

As the shop drawings are completed and embodied 
on the Section List, referred to later, such patterns 
as may be required are ordered. Each drawing is 
stamped with a number of spaces, which are filled 
in when this is done, and no drawing is signed by the 
chief draughtsman until the blanks are filled in, so 
that there is no fear that manufacture may have 
reached an advanced stage,and then be hung up 
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DATUM CHART 


because some more or less important pattern has 
not been ordered. The design of the tools and gauges 
also involves consideration of the number of each 
required to complete the contract. In order to pro- 
vide against an error in the allowance for wear, a 
number is decided upon as the minimum of each, 
which must always be in the stores. As the contract 
draws towards completion, this system has to be 
dropped; and a personal decision made as to the num- 
ber to be kept in hand, so that the supply of tools may 
expire with the contract. Reference gauges, by the 
way, are always kept in fireproof stores, and all 
gauges have to be taken to that store for checking, 
which is done periodically, and there is always one 
of each class of gauge in the stores, in addition to 
those in use in the shop, so that work cannot be 
delayed owing to wear of gauges. 


THE SECTION LIST, 


Still, the work is not ready for the shops, and a 
Section List is now prepared. It consists of a 
table of the various parts of the engine, crank case, 
cylinders, &c., each being shown on a separate sheet, 
with all the details which are required to make the 
complete unit ; the table also gives the pattern num- 
ber, the number per engine, quantity required, 
materials, and whether the part is to be made in 
or bought out; the latter point is always decided 
by the works manager, and is of course dependent 
on his machine shop equipment. The work can 
then be advanced by an important’ stage, as the 
ordering up of the material can be begun. Of cast- 
ings, only a sample is ordered to begin with, and is 
is sent on arrival to the viewer attached to the rough 
stores, who carefully checks it over as to dimensions 
and weight, machining allowances, chucking pieces, 


might appear a somewhat routine matter for the 
works manager to handle, but it is really very im- 
portant. The viewer might reject a casting for some- 
thing which to him seemed important, but which 
was perhaps of no real detriment. If instead of 
@ casting he was dealing with a stamping, and the 
stampers were asked to make some trivial alteration 
to the dies, which they might know was not really 
necessary, they would very probably get on with some 
other firm’s order first. The works manager, having 
passed or altered the report, passes it to the Order 
Department, which notifies the suppliers. If neces- 
sary, further samples are supplied, until all is correct. 
The correct sample is stamped and dated by the 
viewer, and kept for reference. In the event of a 
test piece being attached to the sample, it is sub- 
mitted to the Testing Department, and the sample 
has to be correct to test, as well as to dimensions 
and weight. 

In due course the correct castings begin to arrive 
in the rough stores, when quantities are checked, 
but the viewer uses his discretion as to what propor- 
tion shall be again examined for dimensions, &c. 
When a sufficient supply.is in the stores, the Produc- 
tion Department is notified, and when that depart- 
ment has also received a notification that the tools 
necessary for the first operation on these parts are 
ready, it can issue a production card to the works. 


Crank Case. 





Operation. Datum. Remarks. 





M.O. prominent features for | 
roughing operations 

Rough mill joint face (A,), leave| Marking out 
1mm. on | | 
Rough bore main bearings (A4)| Marking out | 
and face (A-;) ; | 
Finish mil! j int face (A,) and | Marking out | 
bear‘nz cap locations (A,) 





























| 
Mill cylinder joint faces (A3) ... A, Ag 
Drill joint face (A,) A, A; A; |Hold on A; Jig 
| applies to oil 
| base 
Assemble oil base 
Finish bore ard face main bear- A; A; | 
ings (Ay Ag Ag) | 
Finish mili end face (Ay) ... Ar As Ay | 
Drill end face (A;) A,A, A; Jig to apply to 
| cover 
Dissemble 
Bore cylinder holes and bore; A, Ag A, ‘Jig to bore vert. 
vertical shaft hole (Ay; Ay) | | shaft hole of 
_ |. monobloce 
Drill cylinder joint face (As) A,AgA, Jig to apply to 
monobloc 
Monobloc. 
Operation. Datum. Remark:. 
M.O. prominent surfaces for 
roughing datum from walls of 
cylinder 

Rough mill crank case face (B,)| Marking out 

Rough mill top face (B;) ... Marking out 

Np aaa cover plate face] 47, rking out 

Bore cylinder holes (B,) | B& ting 

out | 
Press liners in 

Finish mill crank case face (B,) Bg Bu 

Drill crank case face (B,) B, B, 

Mill top face (B;)... ... 0... 0... B, 

Bore vert. shaft hole (B,) ... B, By Measure B, from 
B,. Use crank 
case jig 

Mill slot for cam shaft bkts. (Bg) B, B, | 

Bore for valve seats B, Bs | 

Screw seats in 
| 

Bore seat'ngs (Bj) B, Bs | Measure seats 

from 

Drill top face and dowel hole for |B, Bg (at oppo-| 

first bearing (B; By) siteend) | 
Oil Base. 
Operation. Datum. Remarks. 

Mill joint face (D,) Thickness of 

flange si: 
Set on case with edges matching Out!ine Jig to provide for 
and M.O. through dowel holes setting off out- 
é line if required 
Drill joint face (D,) Set jig to 


scribed circles 
Assemble with case 


Bore and drill with case 











Valve Cover. 
Operation. Datum. Remarks. 
Mill joint face (C,) Thickness of 
flange 
Drill joint face (C;) . | Set to outline 


Bore and face end hole (C; Cy)... C, C, 





&c. He makes his report to the works manager, 





who decides whether the casting is acceptable. This 
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Fig. 2—PRODUCTION CARD 
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COMPONENT. 


Fig. 3—LAY-OUT CHART FOR CAPSTAN LATHE 
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DIES FOR. 


BUSH | GTS. 
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BOX TOOL HOLDER 


DISTANCE STOP. 
CENTRE TOOL, 
DRILL START. 
DRILL. 
36. 
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THE PRODUCTION CARD. 


This catd, which must be signed by the works 
manager, is in triplicate, the first forming a demand 
on the stores for the material, and being only a 
flimsy ; the second, a card, forms an order to the 
works to proceed, and the third goes to the cost office. 
The card may show a number of operations, pro- 
bably as many as there are tools ready to use, but 
the card itself does not go to the machine ; if it did 
it would probably reach its final destination in such 
a condition as to be useless. From the works card 
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card is sent to the rough stores, where the name of 
the suppliers is filled in and then sent to the Order 
Department, which makes out a debit note to the 
makers and places a fresh order. 


ASSEMBLY LISTS. 


Thus far the system has produced finished details 
for the stores, which, of course, is not ‘‘ production 
from the £8. -d. point of view, but matters are now 
forwarded by the provision of major and minor 
assembly lists. 


” 


These lists give details of all. the 

















does exist in certain quarters that system is every- 
thing, whereas we wish to lay stress upon the point 
that in all but the very simplest form of work,-such 
as that sketched out in connection with the Vauxhall 
Fuse Department, the system is only a means whereby 
the personnel elects to carry out its conception—the 
personal element is, in our opinion, first and supreme, 
the system wholly subordinate. For instance, if 
the system were worked mechanically, it might hap- 
pen that material came into the stores for valves, 
crank shafts, and pistons, but none for cylinders and 
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“ 
THe Enaineen’” 


a small shop card is made out in the view-room for 
each operation, and this card follows the work to the 
machine ; when returned to the view-room the par- 
ticulars as to the workman’s number, time taken, 
&c., are transferred to the works card, together with 
particulars of the number of parts that have passed 
inspection, and of those that have been rejected. 
Thus, the works card forms a complete record of 
everything that happens to a given amount of mate- 
rial which leaves the stores. After viewing, the 
part is sent for the next operation with a fresh 
card, and so on throughout all operations until the 
work is completed, when it is sent to the finished 
stores. 
SCRAP. 
This introduces the all-important subject of serap. 


Fig. 4—SECTIONS AND DETAILS OF BAY 


| parts required for a minor assembly, such as a con- 
necting-rod—the machined stamping, the bolis, nuts, 
washers, split pins, &¢.—or a major assembly, such 
as the erank case, with the bolts, studs, doors, 
| brackets, &c. It is the duty of the storekeeper, in con- 
junction with the Production Progress man, to see 
when he has got all the parts necessary to complete 
an assembly, and to notify the Production Depart- 
ment. That department will then issue a blue works 
card, and assembly of the part can be proceeded with. 
Similarly, when all the parts necessary to form an 
engine have reached the stores in their pre-deter- 
mined assembled state, the parts necessary for the 
complete engine can be issued. 
That then, in broad outline, is the 
it may be a good one or it may be a bad one, but, 


‘ 


“system,” and 


Swain Se, 


crank cases. The mechanical storekeeper and Pro- 
duction Department would put the valves, &c., 
through the shops, and a huge supply of these parts 
would accumulate in the stores. The shops would be 
as busy as possible, and yet there would be no output. 
This is reducing the matter rather ad absurdum, but 
it is none the less sound. The system must be accom- 
panied by an intelligent human control. The threads 
of this personal control in this case are interesting, 
and worth following a little further. The works 
manager is kept in close touch and exercises detail 
control at certain points in the system, which are 
well distributed and purposely designed to cover 
a wide field. He has personal control of jig and tool 
, design—ensured by his signature on the drawing— 
he knows when the jigs are made and ready for use ; 
































Fig. 5—ORDERLY BIN 


All scrap, as it occurs, is collected in the view-room, 
and once a week, either condemned or otherwise 
dealt with by the works manager. The condemned 


scrap is recorded on a card, which is sent to the Pro- | 


duction Department, which can then see what mate- 
rial and what fresh pieces have to be ordered, and 
when the quantity has reached a sufficiently large 
total to warrant it, the replacement order is sent 
out for material, and the works order follows on the 
previous lines. In the case of ‘‘ maker’s scrap,” the 





| however good it is, the result in respect of actual 
| money-making production is absolutely dependent 
| upon one little word which occurs frequently above, 
| “when.” ‘It is the duty of the storekeeper to see 
| when he has got all the parts,” and so on. If the 
| system were left to itself, that ‘‘ when ’’ might mean 
| a date six months after the contract was due to be 
completed ! 


THE PERSONAL ELEMENT. 
This point is emphasised because an idea certainly 


“aa 


Fig. 6—-WORKMEN’S LOCKERS 


he decides personally all parts to be bought out ; he 
| sees viewers’ reports on these parts when they arrive, 

and inspects defective articles ; he controls the com- 
| mencement of production by signing the works card ; 
| he personally inspects all scrap made in the works, 
| thereby gaining valuable information as to the effi- 
| cier.sy of jigs, tools, machines, methods and operators, 
| and, finally, has charts showing graphically the output 
| from all sections. From the works manager the con- 
‘trol is next subdivided into various sections, a few 
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of which only interest us, and first amongst them is 
the Progress Department. This department is im- 
portant, and its personnel has to be most carefully 
chosen. The chief progress men are three in number, 
one dealing with tools, one with materials, and the 
other with production. These three men have a 
common office in the shop, and are in the very closest 
touch with each other. 

The production man must look forward over a period 
of at least four weeks, and he must have in sight for 
those four weeks at least the exact number of valves, 
crank shafts, cylinders, &c., to give him the weekly 
output demanded without being hung up for want of a 
single item. He must watch his future supply and 
keep the foreman in each branch informed as to what 
parts he will want and what parts he is well supplied 
with and tell him at once, when he has a machine 
vacant, what will be the most useful thing to put 
into the machine. A foreman will probably be in- 
clined to resent what he at first considers to be inter- 
ference of this sort with his work, but, given the right 
man, he will very soon come to look upon the pro- 
gress man as a most valuable ally. 

Similarly the tool progress man is looking forward, 
and, in consultation with the production man, will 
see that the necessary tools are ready as they are 
wanted, and not allow an accumulation of tools that 
are not wanted, and so with materials. Such an 
alliance in a shop makes all the difference between 
a nice, steady output, with no delays, and a fluctuat- 
ing output, with consequent waste of time. Another 
manner in which the progress man may help is in 
the case of parts ordered outside. If these do not 
materialise, he will be after the Order Department in 
good time, and if he learns that the delivery of the 
parts will be delayed beyond a date at which they 
will be required for production, he will be able to get 
a few of them made in the shop, so as not to delay 
production. 

In this broad outline of the system, foremen do 
not appear very prominently. That is because the 

















Fig. 7-WORK TRAYS 


primary duty of all foremen is the execution of orders 
tor work issued to their department by the works 
manager. The system we are describing is the system 
whereby this “* execution of orders ’’ is made possible. 
It supplies everything except that expert knowledge 
which every foreman should possess. Each foreman 
is looked upon as a specialist in his own department. 
The system feeds him. We mention this because 
it is an important contribution to a good output. 

There is another case in which the system cannot 
do everything, that is in the no uncommon event 
nowadays of the original order being increased. It 
the stock of tools required for the original contract 
has been correctly estimated, they will not be suffi- 
cient for the continuation contract, and a fresh sup- 
ply will have to be ordered. If the increase in the 
order is a very large one, it may be possible to do 
more jobs in jigs, or it may even be worth while to 
put in special machines, and so on. 

It would, of course, be desirable to have a system 
absolutely self-sufficing, so that in the event of illness, 
or absence for any cause, the work would not be 
affected ; but we much doubt if this is possible, and, 
at all events, it would probably be so huge and cum- 
bersome that it would be better to run the risk of the 
other method, and we plead earnestly for the use of 
the personal “‘cement” to bind the system together. 
We certainly found the personal element very strong 
in the Lanchester factory, and, apart from its effect 
on, production, it has evidently a good result in the 
frame of mind of the workman, an all-important 
feature to-day. We learnt that every man, with a 
grievance that his foreman cannot settle, has the 
right of access to the works manager, and it is very 
rarely that the man goes away without a smile, even 
though he has not got what he wants. 


SHOP ARRANGEMENT. 


There are a number of other little details about the 
factory that help to make things run sweetly, and 
help output, although not actually a part of the 





system. The lay-out of the bays, for instance, is 
not universal, the bays being spread 30ft. apart from 


centre to centre, a dimension decided upon because 
it gives four rows of small machines, three of moderate 
size machines or two very large machines. 

Standardisation is carried to the extreme possible 
limit in regard to all overhead gear. The girders 
for carrying the countershafting are all spaced equally, 
and clips only are used for connecting up; so that it 
is a most simple matter to shift a machine or shafting 
from one part of the shop to another. The arrange- 
ment.is shown in Fig. 4. We noticed that the 
shafting all runs on ball bearings, and we were able 
to rotate a whole line of shafting by hand, so that 
frictional losses are small. 

The important subject of ventilation in the shop 
has received great attention, and the whole of the 
air can be changed every twenty minutes. Clean- 
liness is ministered to by the use of a very neat orderly 
bin, shown in Fig. 5. One of these bins is placed 
at the head of each row of machines, and at other 
suitable places at frequent intervals all over the fac- 
tory. Employees are encouraged to put their waste 
paper, banana skins, &c., in these bins, so that the 
factory is kept clean all the time. At regular intervals 
the contents of the bins are dropped into a destructor 
by running the bin over a hole in the floor and pulling 
out the bottom. Each operator has his, or her, own 
locker, as shown in Fig. 6. The expanded metal 
portion enables the contents to be examined, though 
access can only be obtained by the operator himself, 
or the superintendent, by means of a master key. 
Trays for holding finished work are ef quite a nice 
design, the handles being arranged to form supports 
to hold the superimposed tray, so that they can be 
safely stacked to a considerable height—see Fig. 7. 

A very useful feature in the tool stores is a lay-out 
chart, shown in Fig. 3. When a man applies to 
the tool store for the necessary tools for any given 
job, he is supplied not only with the tools, but with 
the chart, from which he can see exactly where each 
of the tools is to go on the machine, and he will get 
the correct order in the tool holders without waste 
of time in having to worry it out for himself. 

We should like to make it quite clear that we have 
only attempted to trace the main stream of the 
system; the little branches here, there and every- 
where, which couple up with the main stream, and are 
an essential part of it, are too numerous to even refer 
to, and many of them would form a complete article 
in themselves. It is very doubtful, too, if these 
branches would be of great interest, as they would 
most probably not apply to other factories, where 
local conditions must control the development of all 
but the main stream. 








THE ENGINEERING EQUIPMENT AT HONG- 
KONG UNIVERSITY. 


No. I. 


INTRODUCTION. 


THE island of Hong-Kong was ceded to the British 
in 1841. It is very irregular in shape—see Fig. | 
being about ten miles long and from two to five miles 
wide. It rises to a height of nearly 2000ft. It is 
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Fig. 1—THE ISLAND OF HONG KONG 


practically a granite rock, but on the lower levels the 
British occupants have made beautiful tropical 
gardens. The Government Forestry Department has 
done everything possible to encourage vegetation, so 
that the hills are now abundantly clothed with trees. 
The island is separated from the mainland of China by 
a channel of width varying from a quarter of a mile 
at the extreme eastern end—-Lyeemoon Pass—to 
about four miles towards the western end. 

This natural harbour is one of the finest in the 
world. The views from the*Peak, or highest part of 
the island, down to the roadstead with its cosmo- 
politan shipping, and away to the other side of the 
island, where dozens of islands and islets of red and 
grey rock are dotted about on the gleaming water, 
are generally described by visitors and residents alike 
in superlative language. On the far horizon is to be 
seen the homeward-bound majestic liner ; while in 
the harbour itself the matting-sailed junk and the 
tiny sampan avoid the fussy steam launch and the 


rapid motor boat. 
The Colony consists, not only of the island, but of a 





slice of territory on the. mainland. Business and 
residential centres are in the city of Victoria, on the 
island ; other residential centres are the Peak, and 
the suburb of Kowleon on the mainland. Kowloon 
is particularly. important, as it is the terminus of the 
Canton-Kowloon Railway, which will ultimately be a 
part of the great trunk line through China. It will 
bring the coal from the interior, and s0 assist 
Hong-Kong in its further industrial development. 

The island is the centre of Government. They are 
on it some very fine buildings, viz., the new law courts, 
the university, the club, the head office *of that 
famous Eastern institution—-the Hong-Kong and 
Shanghai Bank—and the post office. The chief 
administrative office of the Government, known as 
the Colonial Secretary's office, is unworthy of the 
Colony. The official residence of the Governor is a 
stately building, very much of the early Victorian 
colonial style. 


THE ENGINEERING WORKS. 


The chief business of the Colony is shipping, for 
Hong-Kong is said to be the largest port in the world 
There are three modern dockyards. They are 
managed by the Hong-Kong and Whampoa Dock 
Company, Limited, the Taikoo Dockyard and Engi- 
neering Company, Limited, and the Admiralty. The 
first-named is situated on the Kowloon side of the 
harbour, and the other two are on the island. These 
three dockyards employ a total of about 200 Europeans 
and 10,000 Chinese. A number of small engineering 
and boat-building establishments are managed entirely 
by Chinese, most of whom have been trained in the 
local dockyards. Their methods are crude, but they 
do quite good work. There are also two large sugar 
factories, the electric tramway and supply companies’ 
power stations, the railway works and the Peak 
cable tramway. 

The Public Works Department of the Government 
has carried out some fine pieces of civil engineering 
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Fig. 2—AREA FROM WHICH STUDENTS ARE DRAWN 
work, especially those connected with the water 
supply and the typhoon shelter. Seventy-five years 
ago, what is now the largest port in the world, was a 
hiding-place for the worst characters of the Chinese 
pirates. It may now be claimed to be the leading 
shipping and educational centre in the Far East, but 
it was then a centre of crime, and the home of people 
little better than savages. Hong-Kong of to-day, 
and the Chinese city of Canton, less than a hundred 
miles distant, present a remarkable contrast. Despite 
the world-wide war, life and property is as secure as 
it always has been since the Union Jack was first 
hoisted in the island. In Canton for the last five 
years rebellion, pillage and murder have been of 
almost daily occurrence. 

A well-known American writer has recently visited 
the Colony, which he has described as “ the brightest 
jewel of the British (colonial) crown.’ Two further 
quotations from his book may perhaps be permitted. 
He says: “‘ Hong-Kong stands as a monument to 
British pluck and luck in the Orient,” and again, 
“The clean and wholesome aspect of this beautiful 
Colony excites the admiration of all nations.” While 
the sanitary department can be considered efficient, 
it must also be confessed that there are the usual 
tropical diseases, such as plague, small-pox, malaria, 
&e. From April until October the climatic con- 
ditions are most depressing. The temperature 18 
tropical and the atmosphere very humid. 


EpvUucATION IN Honc-Konac. 


The opening of the University in 1912 was the 
logical outcome of British policy in the Colony since 
1841. It cannot be too often insisted that a funda- 
mental axiom of British Colonial Government is that 
it aims at the improvement of the native. _ As the 
enterprise of the colonists caused Hong-Kong to 
develop, the Chinese population increased. While 
still smaller than the native city of Canton—of 
which Hong-Kong is sometimes called ithe suburb— 
it is growing continuously. An attraction to wealthy 





Chinese, especially ex-officials, is the security of life 
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and property. There are rather more than half a 
million Chinese in the British territory. The European 
population is about two per cent. of that number. 

An early administrative act of the local Government 
was the establishment of an educational system. 
There are now a number of schools in Hong-Kong, 
which, until recently, prepared candidates—about 
90 per cent. of them Chinese—-for the Oxford 
local examinations. The Hong-Kong University 
now conducts similar examinations in the Colony, 
and also in the Straits Settlements, Hankow, and 
Shanghai. Thus there are being trained all over 
China many thousands of Chinese scholars, whose 
object is to obtain the school-leaving certificates 
granted by the Hong-Kong University. The more 
ambitious among them enter the university as under- 
graduates. 








matriculation, compared with three years in London. 
During his fourth year the student devotes himself 
entirely to work in one of the three branches of 
engineering. The entrance examination is of a 
slightly lower standard than the London Matriculation. 
In the present state of school education in China, 
it would be difficult, if not impossible, to exact the 
same standard for the entrance, or matriculation, 
examination as in London. The standard of the 
final, or degree, examination is the same. 


THE EXAMINATIONS. 


To qualify for matriculation in the Faculty of 
Engineering, Chinese candidates must pass, at one 
time, in the following compulsory subjects, viz. :— 
(1) English (comprising grammar, set-book essay 























It was in 1907 that the then Governor of the |and_ dictation; (2) mathematics (comprising 
pikidkdldshllle, 
ie 
LLLLLLEL Ll. aaa ale 
te —— Electrical 
lechanics ; Electrical | Machine 
Lab, | Strength eens Electrical | Drawing tan “al oe 
~-4 ; Technology | Office - oo 
A eee cerenenrnes ie Oo 











\Lecturer on Strength 
of Materials OF fice 











Entrance 














La 
Professor of Electrical) 
Engineering Office 








Porch 








“ 
THe Encineecr” 


Swain Sc. 


Fig. 3—HONG KONG UNIVERSITY—BASEMENT OF MAIN BUILDING 


Colony, {Sir Frederick Lugard, first advocated, 
publicly, the formation of a university, although the 
China Mail made the original suggestion. A local 
Parsee merchant immediately offered to erect the 
necessary buildings. ‘There existed at the time the 
Hong-Kong College of Medicine, and a small technical! | 
institute. The first proposal was to combine these 
two, and so form the nucleus of a university. -How- 
ever, Messrs. Butterfield and Swire and allied firms 
promised a donation of £40,000 to the endowment 
fund, while the Chinese communities of the Straits | 
Settlements, the Treaty Ports of China, America, and 
Australia gave large sums. The university was 
incorporated under local ordinance in 1911. A year 
later Sir Charles Eliot, Vice-Chancellor of the Uni- 
versity of Sheffield, was appointed principal and 
vice-chancellor. In October, 1912, students entered | 
the three Faculties of Medicine, Engineering and | 
Arts. The success of the university was assured | 
from the first opening of its registers. | 

In order to give the reader some idea of the area from | 
which the students are drawn, Fig. 2 has been made. | 
It shows at a glance the enormous distances which | 
they travel to reach Hong-Kong. The Ordinance of | 
Incorporation states that ‘‘it is an object of the | 
Univers'ty of Hong-Kong to promote a good under- 
standing with China.” That this has been accom- | 
plished to some extent is evidenced by the fact that 
the late President Yuan Shi Kai founded five scholar- | 
ships, each of the annual value of 400 dols. His | 
successor has promised to continue them. During | 
the last three or four years various Chinese gentlemen | 
have made endowments, which exceed £50,000 in ! 
value. The Provincial Governments of the Chinese | 
provinces of Yunnan, Hupeh, Chihli and Kwantung | 
have founded numerous scholarships tenable at the 
university. 

The Governor of the Colony is, ex officio, Chancellor 
of the University. There is a controlling body 
called the Court, cons:sting of thirty-three European 
and fourteen Chinese members. The executive body 
is the Oouncil, consisting of seventeen members. 
The Senate, made up of the vice-chancellor, the 
professor and lecturers, and the director of education 
for the Colony, controls academic matters. 


THE Facutty oF ENGINEERING. 


It was stated in various speeches which were made 
at the time when the University of Hong-Kong was 
instituted, that the desire of the promoters was to 
begin with Faculties—Medicine and Engineering— 





which would be of practical utility to China in coping 
with disease, in developing her resources by railways, 
and by the exploitation of mineral wealth, and in 
checking by the light of modern engineering science 
the terrible floods which so often bring about famines 
and loss of life. To these faculties has since been added 
@ Faculty of Arts, which includes economics, inter- 
national law, and English and. Chinese literature. 
Up to the present there has not been established a 
Faculty of Science. 

The Faculty of Engineering provides instruction for 
students in any of the three chief branches of engi- 
neering science. It is divided into the departments of : 
(1) Civil and Mechanical}Engineering ; (2) Electrical 
Engineering ; (3) Physics; (4) Mathematics; and 
(5) Chemistry. As China is such an undeveloped 
country, it is not, perhaps, surprising that the majority 
of the undergraduates in the Faculty take the course 
in civil engineering. 

The general scheme of the instruction is very 
similar to that which obtains in the University of 
London, with three notable exceptions. In Hong- 





Kong the course takes four years to complete after 


arithmetic, algebra and geometry); and (3) Chinese 
language and literature. 

The latter subject is compulsory only for Chinese, 
i.e., about ninety per cent. of the candidates, while 
other Asiatics or Europeans take an extra optional 
subject. In addition to the three compulsory 
subjects mentioned above, candidates must qualify 
in two optional subjects. They are (1) Latin, or 
some classical Oriental language other than Chinese ; 


| (2) geography ; (3) any modern language other than 


English or a Chinese dialect ; (4) Mandarin ; (5) 
history ; (6) physics; (7) chemistry; (8) higher 
mathematics ; (9) trigonometry ; (10) mechanics ; 
and (11) drawing. 

Aiter matriculation, the undergraduate in engineer- 
ing passes four examinations, one at the end of each 








engineering graduates who intend to practise in such 
an undeveloped country as China. 

In the fourth year, the civil engineering students 
study surveying, advanced structures and hydraulics. 
The mechanical engineering students take the design 
of engines and machines, electrical power generation 
and distribution, and thermodynamics. The elec- 
trical engineering students take electrical design, 
electrical power generation and distribution, and 
electrical transmission and traction. 

The third and fourth year examinations are the 
“ Final”’ examinations, and for this purpose each 
subject of the third year counts a maximum of 100 
marks, while each of the fourth year subjects counts 
as 150 marks. 

Candidates must submit their note-books and 
drawings for examination. In all subjects involving 
experimental or practical work, they are subjected 
to @ viva voce examination in addition to the usual 
written papers. The standard aimed at for the 
“Final”? examinations is that of the University of 
London. 


Tue BuILpINGs. 


The main building of the university consists of 
three floors, viz., the basement, the first floor and the 
second floor. It must be remembered that, except on 
certain reclaimed land at sea-level, nearly all of the 
buildings in Hong-Kong are on a hill-side. To this 
rule the university is no exception. The basement, 
which is cut out of the living rock, has a floor area of 
only about half that of the first and second floors. 
The plan of the basement and first floor are shown in 
Figs. 3 and 4. 

The basement and the first floor are devoted 
chiefly to the engineering, physics and chemical 
laboratories ; while on the second floor are lecture 
rooms and two medical laboratories. On the level 
of the first floor there are also the great hall, the 
libraries, the students’ common room, the adminis- 
trative offices, the power station and the machine 
shop. Ona rather lower level are two quite separate 
buildings, one housing the steam and _ hydraulic 
laboratories, and the other the school of anatomy. 

As is usual in the Far East, the staff and the 
students live in the grounds of the university.. These 
grounds are on the slope of the hill, and they vary 
from a level of about 180ft. to 500ft. above the sea. 
The difference of level is taken advantage of in 
hydraulic experimental work. The total area of the 
land is almost exactly 1,000,000 square feet. .The site 
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Fig.4—FIRST FLOOR OF MAIN BUILDING 


year’s course. 


(3) mathematics; and (4) chemistry. At the end 
of the second year the student must pass an exam- 
ination, which consists of five subjects, viz., (1) heat 
and electrical technology ; 
(3) applied mathematics ; (4) machine drawing and 
design ; and (5) experimental mechanics. 

In the third year, only engineering subjects are 
taken; the branch of the profession which the student 
intends to enter makes practically no difference to the 
course of study. ‘rhe subjects for the examination 
at the end of it are: (1) materials and structures ; 
(2) prime movers—which includes the subjects 
usually known as heatengines and theory of machines ; 
and (3) electrical technology. A knowledge of these 


subjects is considered as the basis of all engineering | 


The subjects taken at the end of the | 
first year are (1) physics; (2) geometrical drawing ;| at West Point. 


(2) pure mathematics ;|is of brick, granite and plaster. 





was given by the Colonial Government, and it issituated 
It commands an uninterrupted 
view of the harbour. Further to the west, and 
about a ten minutes’ walk from the university, there 
is @ spacious athletic ground. The main building 
In Hong-Kong 
granite is plentiful ; for, as has already been explained, 
the whole island is practically a rock of granite. 
Granite is used ia the main buildings of the university 
for the stairways, the entrance hall, the columns, &c. 
There are wide verandahs on each side of the lecture 
rooms and laboratories, on the ground and upper 
floors, except on a few of the rooms which face the 
harbour. 


THE ENGINEERING DEPARTMENT. 


When the university was opened to students in 


work, and is believed to be especially necessary for | October, 1912, the staff consisted of four full-time 
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members and a number of part-time lecturers. 
Vice-Chancellor and Principal, Sir Charles Eliot, 
C.B., K.C.M.G., D.C.L., LL.D., was first appointed. 
A few weeks after his arrival in the Colony the council 
of the university appointed Professor Middleton 
Smith to the Taikoo chair of civil and mechanical 
engineering. (The Chinese name for the firm of 
Butterfield and Swire is ‘“ Taikoo”’.) It was to 
commemorate the gift of that firm that a clause was 
inserted in the University Ordinance which says that | 
“the first chair of engineering in the university shall 
be called the Taikoo Chair of Engineering.” Readers 


of this journal will also be intere.ed to know that, fora | 


whole year, the only professor of the university was | 
in the engineering department. The other two full- 
time members of the staff were Mr.—now Professor— 
Hinton, who acted as registrar and lecturer in econo- | 
mics, and Mr.—now Professor---Matthewman, who 
was lecturer in physics. On the staff of the Engineer- 


ing Faculty there are now eleven men who have come | 


The | importance of the question, however, 


would not 
permit of its being entirely forgotten, and accordingly 
we find that in 1897 the Quebec Bridge and Railway 
Company stepped in, and from that time onward the 
matter has progressed slowly but surely, and despite 
various set-backs, lets and hindrances, to a successful 
conclusion. 

» The Quebec Bridge and Railway Company was, it 
may be explained, the outcome of the combined 
action of the following important railway interests : 
The Grand Trunk and the Quebee Central on the 
south of the river and the Canadian Pacific, the 
Great Northern of Canada, and the Quebee and 
Lake St. John on the north side. It was intended 
that the bridge when constructed should form a part 
of the trans-continental railway—the Grand ‘trunk 
Pacific—then being constructed towards 
from Moncton in New Brunswick—which, when past 
Quebec, was destined to strike westward to the 
prairie provinces and the Pacific Ocean. 
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Fig. 1—OUTLINE OF THE ORIGINAL QUEBEC BRIDGE 


out from Great Britain. They are the professors of 
civil and mechanical engineering, electrical engi- 
reering, physics and mathematics, as well as the six 
lecturers and demonstrators in engineering, and the 
lecturer in chemistry. It is necessary to keep a 
large staff of native mechanics and coolies employed 
on repairs and maintenance of the experimental plant. 
About twenty-five Chinese are kept busy on this 
work. The very high humidity of the climate 
causes a great deal of trouble, especially with elec- 
trical apparatus and instruménts. Moreover, it is 
necessary to do @ great deal of repair work in the 
university, which might be sent out to contractors 
in similar establishments in Great Britain. 

In the other Faculties there “as been a similar 
growth during the last four years. New professors 
and lecturers have been appointed, and the number 
of undergraduates has increased. In the first year | 
of the wniversity there were fifty students, in the 
fourth year there were two hundred. There are 
about 115 on the books of the Engineering Faculty. 
There is no reason why, in a few years, the total 
number of students in the university should not | 
exceed a thousand. 








THE QUEBEC BRIDGE. 


PossiBLy no journal, certainly no British publi- 
cation, hes dealt as fully eas we have with the history 
of Quebec Bridge. Reference hes been made to it 
in no less than fifiy-one issues, but the closeness with 
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which the progress of the work was followed, means | 
thet the narrative has been told in widely scattered | 
paris. Hence those only who have studied the matter 
with attention can have formed an adequate idea of 
the undertek'ng. It hes occurred to us, therefore, 
that a comprehensive yet condensed account of the 
scheme may prove of value, and we have accordingly 
prepared the following review of it. 

For many years before any definite step wes taken 
in the way of obtaining legislative authority to | 
construct it, it had been urged that a bridge across | 
the St. Lawrence, at or near Quebec, would have an | 
important bearing, not only on that city, but also 
on the States on the opposite sides of the river. 
From time to time proposals were put forward, but 
they lacked financial support and were allowed to 
drop. Even when the Dominion Government in 
1887 passed an act authorising the construction of a 


| longest spanned cantilever bridge in the 


rr 
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The form chosen for the original bridge is shown in 
Fig. 1. The structure was symmetrical on both sides 
of a centre line, and was remarkable for the length 
of the main span—1800ft.—which was 90ft. longer 
than those of the Forth Bridge, at that time the 
world. 
The total width of the bridge was to be 90ft., and the 
width between trusses 67ft. It was to accommodate 
two lines of standard gauge railway in the middle, 
whilst on either side was to be a single line of electric 
tramway, and outside them again a roadway and a 
footpath—a total of four lines of rails, two roadways 
and two footpaths. The total length of the bridge 
with its approach spans was to be 3240ft., and the 
height from highest high water to the base of the 
rails was to be 160ft. 

The Bridge Company got to work quickly, but 
many years elepsed before the structure epproached | 
completion. It will not be necessary to go into its 
full history. It must suffice to sey thet at 5.30 p.m. 
on August 29th, 1907, when the bridge was well-nigh | 
ready for the hoisting of the central connecting 
span, and only two panels remained to be built into 
the erection on the southern shore, the whole of thet 
portion of the bridge suddenly collapsed. The 


| matter wes investigated very thoroughly, and little | 
of the | 


or no doubt was felt that certain portiors 
work were not strong enough to carry the load put 
upon them. 

Undaunted by the failure, the company continued 
its efforts. A board of eminent engineers wea 
appointed to design a new bridge, that body be ng 
eventually assisted by e special international com- 
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mission of three engineers, of whom Sir Maurice 
FitzMaurice was one. 

Among the investigations carried out by the 
Board was a series of tests to determine the strength 
in compression of a number of model chords and posts 
typical of those proposed for the new bridge. Models 
of eight different members were made in duplicate, 
the relative proportions of the models to the actual 
members being 2 to 9, 11 to 32, and 1 to 4 respectively, 
the greater number having the latter proportion. 
The tests were made in the laboratory of the Phoenix 
Iron Company, of Pheenixville, Pa., and the members 
were made as large as the 2,800,000 lb. testing machine 
in that institution could break. All the material 
employed was nickel steel, except that of the rivets, 
which was ordinary carbon steel. The customary 
mill and shop specification was followed throughout. 
We gave in our issues of the 24th and 3lst March, 
1911, a fairly full account of these tests with diagrams. 





bridge, advantage was not taken of the permission, 
and for another ten years nothing was done. The 


A new design was finally submitted to tender, 


Quebec 






contractors being asked to put in tenders and plang 
for designs of their own if they thought fit. Tenders 
were received from four firms : 

(1) The St. Lawrence Bridge Company of Montreal, 
which represented a combination of the Dominion 
Bridge Company of Montreal, and the Canadian 
Bridge Company of Walkerville. 

(2) The British Empire Bridge Company, Limited, 
of Montreal, which represented a combination of the 
Cleveland Bridge and Engineering Company, Limited, 
of Darlington, and the Patent Shaft and Axletree 
Company, Limited, of Wednesbury. 

(3) The Pennsylvania Steel Company. 

(4) The Maschinenfabrik Augsberg-Niirnberg. 

The St. Lawrence Bridge Company submitted 
seven plans of itsown, besides tendering to the Board's 
designs. The British Empire Bridge Company put in 
six tenders to the Board’s designs only. The Pennsy!- 
vania Steel Company submitted ten tenders to the 
Board’s designs and one tender to a design of its own. 
| The Augsberg-Niirnberg firm tendered on threo 
| designs of the Board and one of its own. The 
successful firm was the St. Lawrence Company, wit! 
which a contract was signed on April 4th, 1911, the 
price being nearly £1,750,000. The whole work was 
to be completed by December 31st, 1915. The design 
was one of the company’s own. It was approved by 
the majority of the Board as well as by the addition»! 
experts appointed by the Government, the opinion 
being’ that it contained several features, particularly 
with regard to erection, that rendered it preferabl 
to the designs prepared by the Board. The Board's 
design is shown in Fig. 3, and the accepted design in 
Fig. 2. 

It will be observed that the total lengih of the 
bridge, including the approach spans, was 3240ft. 
the same as that of the first bridge. This length 
was made up of a central connecting span of 640ft., 
two cantilever arms of 580ft. each, two anchor arms 
of 515ft., an approach span on the south side 140ft. 
long, and an approach span on the north side 270ft. 
long. The suspended span was to be 110ft. deep at 
the centre and 70ft. deep at each end, and there was 
| to be a clear head room of 150ft. above extreme high 
water. The cantilever arms were to be 70ft. deep at 
the ends and 310ft. high over the main posts. The 
trusses were to be 88ft. apart, and the bridge was 
designed to accommodate two lines of standard 
gauge railway in addition to footpaths, but no roads, 
the Government having decided that no #®ecommoda- 
tion should be provided for highway traffic. The 
length of the main span in the Board’s design was, as 
will be gathered from the drawing, 1757ft. 11{jin. 
The St. Lawrence Company in the accepted design 
increased th's length to 1800ft., thus reverting to the 
dimension of the first bridge. 

For those who desire to follow the construction of 
| the bridge step by step we may refer to the following 
issues of THE ENGINEER. 














May 19tb, 1911 
August 18th, 1911 
April 12th, 1912 
December 27th, 1912 
September 26th, 1913* 


Methods of erection discussed 

| Caisson building and floating 

North main pier construction 

South main pier con-traction 

| Masonry construction ... 
| Details of ee and north side 

| approach span .. 

Construction of bridge 1 members ‘(views in 
shops) .. July 3ist, 1914 
Erection of traveller; erection equipment September 29th, 1914 

oe of main shoes... ... . December 4th. 1914 

| E -rogress in 1914 January 29th, 1915 
Progress till September 29th, 1915. October 29th, 1915 
Programme for season 1916 and method of 

raising central span Aa ee 
Erection of south cantilever arm 


July 24th, 1914 


June 16th, 1916 
October 27th and 
November 31d, 1916 






-2—THE ACCEPTED DESIGN FOR THE NEW QUEBEC BRIDGE 


Work on the bridge proceeded more or less normally, 
| though not as quickly as was anticipated, but there 
was no markedly untoward event until in September, 
1916, all was ready for the hoisting into place of the 
central connecting span. The latter had been con- 
structed at a point some little way from the bridge 
site and wes floated into position without special 
difficulty. Every precaution was taken, and every 
provision made which human foresight could suggest 
to ensure that the lifting operation should be success- 
fully carried out. Yet disaster attended the opera- 
tions. The completed weight of the span had it 
been built into the bridge with its floor and other 
accessories would have been about 6000 tons. The 
greater part of the floor was, however, left to be 
added when the span had been got into position, 80 
that the weight of the structure as floated into placo 
arid attached to the lifting tackle was in the neighbour- 








* The entire substructure was completed in the 1913 season, 
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hood of 5000 tons. The method of lifting employed 
is illustrated in Fig. 4. The span was carried on 
large barges or scows at each end, and was supported | 





connections were designed to take a transverse pull 
from the suspended span of 300,000 Ib. 

For lifting the span plate hangers were provided. 
at three points on each scow. At each corner of the | These at the:r lower ends were coupled up to trans- 



































were driven through the plate hangers into the lower 
jacking girders so that the weight of the span might 
be taken on them. The pins first mentioned were, 
when thé weight was taken off them, withdrawn and 
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Fig.3—-THE BOARD’S DESIGN FOR THE BRIDGE 


two cantilever arms two “ jacking girders ’’ were sus- | verse supporting girders carrying steel castings on 


pe »nded. 


. | . . . 
Between each pair of them were arranged | which the suspended span rested, while at their 


two 1000-ton hydraulic jacks, so that for lifting the | upper ends they were swung on 12in. pirs which 
passed into the upper jacking girders. 


5000 tons a total lifting force of 8000 tons wes pro- 
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Fig. 4—DIAGRAM SHOWING METHOD OF LIFTING CENTRAL SPAN 


vided. The pumps for furnishing the pressure water 
were driven by compressed air. A hanging truss 

see Fig. 4—was suspended from the corners of each 
cantilever arm. When the suspended span reached 


The lower 


Span 


jacking girders were fixed and the upper jacking 


girders—and with them, of course, the span 


eould 


be elevated 2ft. at a time by means of the hydraulic 


jacks. 


We may here say that as the hydraulic jacks 


the jacks lowered in readiness for a further lift. 

At 8 a.m. on Monday, September 11th, 1916, the 
span had been floated into place on its seows and the 
hoisting connections made. By 9 o’clock the tide 
had fallen and the span was hanging freely with the 
scows cut loose. The hoisting operations were then 
begun, and by ten minutes past 11 a lift of 30ft. out 
of a total of 150ft. had been satisfactorily accom- 
plished. At that point the bearing casting arranged 
on the supporting girder beneath the south-west 
corner of the suspended span fractured. On it and 
the three similar castings at the other corners the 
span had rested for some six weeks at its building 
berth in Victoria Cove, and why it had not broken 
before is a mystery. Its fracture was immediately 
followed by the failure of the other connections and 
the span was precipitated into the river below. 

There was nothing for it but to build a new span, 





| and the work of doing so occupied as nearly as possible 
| @ year. By the middle of September, 1917, every- 
prow g was again ready for hoisting operations, and 
| they were finally carried to a satisfactory conclusion 
|} on Thursday, September 20th, at one minute past 
| 4 o’clock p.m., when the 10in. pins connecting ths 
| two seetions of the eyebars suspending the new span 
to the ends of the cantilever arms were driven. The 
whole operation was described in detail, with the aid 
of drawings and half-tone engravings, in our issues of 
November 2nd and 9th last, and need not be repeated 
here. We may say, however, that the methods 
employed were substantially the same as those which 
were used when the accident took place in 1916. On 
that occasion, however, it had been proposed to 
complete the entire lift within 24 hours from the 
commencement. Last year it was decided to spread 
the operation over four days. The work commenced 
at 5.15 a.m. on September 17th, when the span 
floated, the whole weight of the structure being carried 
by the barges or scows. It was then, by the aid of 
numerous tugs, floated into position at the bridge 
site. By five minutes to 8 it had been centred and 
the mooring lines drawn taut. By a quarter to 9 the 
| pins connecting the short hanger links in the lower 
supporting girders to the lifting chains had been 
driven. The first jacking commenced at 9.10, but it 
was not untilfour lifts had been made that the seows 
floated clear, which they did at 10.28 a.m. In all 
12 lifts were made during the first day, and the span 
was raised through 24ft. During the second day 




















Fig.5—VIEW OF BRIDGE, WITH CENTRE CONNECTING SPAN IN POSITION 


the site it was archored to these four trusses so that 
it might be adjusted to its correet position and 
prevented from swinging under the influence either of 
the wind or of the current. The hanging trusses and 


lifted, auxiliary 
keep pace with the lift and to support the weight | during the fourth 15. lifts. 
should, by chance, anything happen to the hydraulic | the final connection between the eyebar suspenders 


units, At the end of each 2ft. lift further 12in. pins | at the ends of the span and those hang‘rg down from 


screw jacks were actuated so as to | 22 lifts were made, during the third 26 lifts, and 


As we have said above, 
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the joints of the cantilever arms was made at one 
minute past 4 o’clock p.m., while at 4.57 p.m. on the 
same day the load was trarsferred from the liftirg 
apparatus to the permanent hargers of the span. 

Thus, after thirty years from the time when the 
Dominion Government first gave its sanction to the 
project, the last phase of a very important erg'neerir g 
work entered successful y upon its final stags, in 
which condition it is shown in Fig. 5. The bridg> 
forms a monument to the skill and unfalterirg 
determination of the Canadian engineers, and will 
undoubtedly prove of immense service in the future 
development of the Dominion. It may interest the 
curious to note the remarkable recurrence of the 
figure 7 in the history of the bridge. In 1887 the 
Dominion Government authorised its construction. 
That authority lapsed, and another was secured 1897. 
In 1907 the first accident occurred and seventy lives 
were lost. Ths I'ftirg operations for the final span of 
the present bridg> were commenced on the Fith of 
the month, and the year was 1917! 








BRITISH AND GERMAN NAVAL ORDNANCE. 
No, III.* . 


MopERN GERMAN GUNS. 


In 1890 the German naval administration created 
at Essen a special ordnance section which was respon- 
sible for designing and supervising the manufacture 
of guns for the Imperial Fleet. Up to this time the 
design of such guns had been left to the factory, and 
there was no appreciable difference between the 
ordnance mounted in German ships and the pieces 
of corresponding calibre set forth in the Krupp 
catalogues. Under the new system, however, Ger- 
man naval ordnance was developed independently, 
and, thanks to the intense secrecy maintained, it is 
doubtful whether any really accurate particulars of 
these guns are known outside Germany. The 1914 
edition of the Taschenbuch der Kriegsflotten gave 
what purported to be a list of the guns used by the 
fleet, and the following details of the principal weapons 
are taken from this list, though there are reasons for 
doubting the accuracy of certain of the data :— 


Modern German Naval Guns. 


a Weight Muzzle Muzzle Rounds 
Gun. pong of shell velocity energy per 
J (Ib.).  (ft.-see.).  (ft.-tons). minute. 
15in., 45 cal. ... 82% 1675... 2920 ... 99,000... (%) 
12in., 50 cal. ... 47 . ool 3084 ... 56,660... 1 
llin., 50 cal. ... 364 ... 661 3084 ... 43,600 .. 14 
SGin., SB'eal.... 16g" :.. ~ 275° '..: 9084... 18,170... 3 
6.7m.,@ cal. ... 6-8... 154... 275%... 6452... 5 
5.9in., 45 cal. ... 4-9 .... 1013 ... 2020... 5,856... 7 


GERMAN v. BRITISH GUNS. 


During the years immediately preceding the war 
the respective merits of British and German naval 
ordnance formed a topic of frequent discussion in the 
technical Press of both countries. German writers 
insisted on the better qualities of Krupp guns com- 
pared with British, and particularly claimed an 
overwhelming superiority in lightness, durability 
and precision of fire. The Krupp 12in. 50-calibre 
gun, it was pointed out, weighed only 47 tons, as 
against the British 12in. 50-calibre model of 69 tons, 
which also had a lower velocity. It was alleged 
further that the British wire-wound guns lacked 
girder strength, and soon began to droop at the 
muzzle, which meant a falling off in accuracy. These 
and many other statements derogatory to British 
ordnance were assiduously circulated by the Krupp 
advertising agency, and brought forth rejoinders 
from gun-makers here. But as no really official 
facts could be given on either side, the controversy 
was more or less a barren one. That the German 
claims, though doubtless exaggerated from com- 
mercial motives, had some foundation in fact, was 
not denied by unbiassed observers of ordnance pro- 
gress. The past record of the Krupp works was a 
sufficient guarantee of the high quality of their 
products, and there was also the fact that, ton per 
ton, German naval guns cost considerably more than 
British. On the other hand, most of those foreign 
Governments which purchased their naval armaments 
abroad showed a decided preference for British guns, 
and it speaks well for the reputation of these weapons 
that practically the whole of the navies of Japan and 
Italy, and numerous warships of the South American 
States, are armed with guns either built in England 
or constructed to English design. 


LOADING GEAR. 


The late Mr. F. T. Jane published, in 1912, an 
account of a marvellous “ pneumatic loading appar- 
atus,’’ which, he declared, had been experimentally 
fitted in one of the turrets of the battle-cruiser 
Moltke. With this apparatus, it was claimed, the 
llin. guns could be loaded in six seconds. ‘‘ The 
charges for both guns, in brass loading cases, come 
up in the middle between the two guns, the pro- 
jectiles away to the right and left respectively. One 
movement puts in the projectile, a second the car- 
tridge. What the Germans do with the cartridges 
efter firing is not at all clear.. They only 


* No. II. appeased February 8th. 





have it in one turret of one ship as yet, but people 
who compile laborious statistics about relative 
broadsides may as well take note now as later on.” 
Considering the weights involved, loading an 1 lin. 
gun in six seconds would have been a remarkable 
performance, but unfortunately nothing further 
was heard of this wonderful invention. As all 
German guns up to the l5in. use metal cartridge 
cases, the problem of disposing of the spent cases, 
which are very bulky objects, was solved in the 
earlier ships by sending them below in the returning 
hoist. In later vessels there are apertures in the rear 
turret wall, and it is supposed that the empty cases 
are got rid of in this way, just as the Japanese gunners 
at the Yalu pitched the spent cases from the quick- 
firers down the nearest hatchway. 


VOLUME OF BROADSIDE v. WEIGHT. 


The revival of interest in gunnery which was the 
outstanding feature of British naval policy at the 
begianing of this century hed its counterpart in the 
German fleet. Prior to the Dreadnought era and the 
coming into fashion of long-range practice, German 
tactics were limited in the main to extremely rapid 
fire at moderate ranges. Between 1896 and 1901 
ten German battleships were launched, none of which 
carried a heavier gun than the 9.4in. They were 
armed with four of these weapons, in addition to 
eighteen 5.9in. quick-firers. It was claimed for 
them that, in spite of their light main battery, they 
could deliver in a given time a greater weight of 
metal than any contemporary British battleship 
armed with four 12in. and twelve 6in. guns. The 
German theory that volume was of more importance 
than weight had, and still has, many adherents in 
this country. It was especially convincing when the 
prospective targets were, for the most part, ships 
with a large area of unprotected hull. In 1902 the 
nameship of the ** Braunschweig ”’ class was launched. 
In her the main battery was increased to four 1lin. 
and the auxiliary armament to fourteen 6.7in. As all 
these weapons were credited with a high rate of fire 
the ships were formidable enough on paper, though 
they were considered abroad to be over-gunned for 
their displacement. When the all-big-gun epoch 
set in, Germany kept to the llin. gun for her first 
quartet of ships, and then adopted the 12in. for the 
next three groups—13 ships in all—though other 
nations were mounting larger weapons. Even in 
Germany protests were raised against the retention 
of this gun at a time when British ships with 13.5in. 
armaments were passing into commission. The 
semi-official explanations published on this point 
may be summarised as follows: ‘‘ The decision to 
continue arming German capital ships with guns of 
moderate calibre, 7.e., 12in., is the result of a careful 
survey of all the circumstances. Our industry is 
perfectly competent to produce guns quite as large 
and powerful as any foreign weapons if the necessity 
arose ; but in the opinion of our principal naval 
officers it has not yet arisen. Most of our Dread- 
noughts are armed with the 12in. 50-calibre gun, 
weighing 47 tons. This gun, compared with the 
13.5in. 45-calibre piece mounted in British ships, 
which weighs 76 to.80 tons, is equal in penetrative 
power up to all practicable ranges, and its shell is 
considered quite heavy enough for attacking any 
armoured vessel now afloat. Ten of our 12in. guns 
weigh 470 tons, whereas ten of the British guns 
represent a weight of 760 to 800 tons. There is also 
& proportionate saving in the weight of our mountings. 
We are thus enabled to use the extra displacement at 
our disposal by giving the ships better .armour 
protection and by mounting a powerful battery of 
6in. guns, which most of the British ships lack. The 
best evidence that British guns are not equal in 
quality to ours lies in the fact that within six years 
the British authorities have introduced no fewer than 
five different types of gun into their fleet, viz., 12in. 
45 calibre, 12in. 50 calibre, 13.5in. 45 calibre (1250 Ib. 
shell), 13.5in. 45 calibre (1400 lb. shell), and 15in. 
45 oalibre. We, on the other hand, preferred to 
develop a single type of gun to the utmost limit of 
its power, and, avoiding the craze for mere size, 
succeeded in making our 12in. model as formidable 
in all needful respects as foreign guns of 70 per cent. 
more weight.’’ Nevertheless, even Germany found 
it desirable, in 1913, to employ a heavier gun, and 
consequently her battleships of that year’s pro- 
gramme were armed with 15in. weapons. 


GERMAN GUNNERY TRAINING. 


From 1904 gunnery training in the German fleet 
was very intensive and practical in character. In 
that year the target practice system was revolution- 
ised ; from a distance of 4000 to 5000 yards, the 
range was rapidly extended until, a few years later, 
ships were scoring gocd results at 8000 to 10,000 
yards. The following results were given in the 
Navy League Annual of 1909: ‘‘ To-day we have the 
Deutschland firing 17 rounds and scoring 15 hits 
with her llin. guns at 6000 yards when steaming 
at 15 knots (April, 1909); the Braunschweig’s fore 
turret weapons’ making 11 hits in 12 rounds at 6500 
yards, steaming at 16 knots (June, 1909); the 
Gneisenau shattering all previous German records 
with the 5.9in. quick-firer by her performance off 
Swinemiinde last. August—40 rounds and 33 hits at 
4500 yards. It was during the same run that a 





gunner of the Gneisenau fired 12 shots and scored 
12 hits in 62 sec. with a 5.9in. gun, not of the latest 
model.” Three years before the war a German 
director apparatus was subjected to exhaustive 
trials by the Elsass and Bliicher during a special 
cruise to the Faroes. Certain facts which leaked out 
about the results of this firing were submitted, after 
verification, to a British naval officer of high rank, 
who was inclined to be sceptical. 


GERMAN SHELL. 


Besides increasing the individual power of the gun 
by enlarging the powder chamber, perfecting rapid 
loading gear, and paying -great attention to the 
optical instruments for sighting and control at 
maximum ranges, the Germans were unremitting in 
their efforts to improve the quality of naval she|!. 
It is to be feared that official circles here were not 
fully alive to the progress which had been effected in 
this very important respect. In 1912 Sir George 
Greenhill, the eminent ordnance expert, declared 
the Germans to be so far ahead that they would 
shortly have in use a six-calibre shell. The “ port- 
manteaux,” or very long high-explosive projectiles, 
used by the Japanese in their war with Russia, were 
notoriously erratic in flight. This was due, not io 
erosion, but to the unsuitability of the rifling, the 
guns they were discharged from having been designed 
for short shell; and consequently the “ portman- 
teaux’’’ did not have sufficient rotation about the 
longitudinal axis to steady them. After long experi- 
ment, conducted at great expense, German artillerists 
finally succeeded in throwing long projectiles to 
extreme range with absolute steadiness of flight. 
Having solved this problem they proceeded to develop 
a projectile which combined great penetrative power 
with a most destructive burster. This “‘ Einheits- 
Geschoss,”’ or “‘omnibus’’ shell, came into service in 
1912, and in practice fulfilled every expectation. 
The importance of the projectile question has been 
repeatedly demonstrated in the naval actions of the 
present war. Had the German cruisers at the Dogger 
Bank action been bombarded with so-called ‘* omni- 
bus’ shell, it is most probable that the Bliicher 
would not have been the only victim. As it was, 
however, the stout armour of the Seydlitz was able 
to withstand most of the British lyddite shell that 
struck her. 

CONCLUSION. 


War experience has justified the prediction that 
German gunnery would be found to be very accurate, 
particularly at the longer ranges. Salvoes fired from 
a great distance wrought great destruction at Coronel 
and Jutland. On the other hand, the almost purely 
mechanical nature of the German system betrayed 
itself at Jutland by the rapid deterioration of the 
enemy's shooting when his own ships came under 
effective fire. That scientific gunnery will become 
even more important in the future is the conviction 
of all who have studied the lessons of the war and are 
informed as to the present trend of ordnance develop- 
ment. Guns of unprecedented size and power are 
virtually certain to make their appearance, and 
improved methods of sighting and control may extend 
the extreme range to 30,000 yards, if not more. 
Under such conditions victory will, in all probability, 
rest with the side that registers the first hits, for no 
armour or subdivision is likely to be proof against 
the devastating effect of the ponderous projectiles 
of the future. 








SUBMERGED COAL STORAGE BASIN. 





LarcE reserve supplies of coal are necessary at large 
steam-operated stations for the generation of electricity, 
in order to meet emergencies of accidental delay or shortage 
in the regular delivery of coal. Coal stored in large piles 
has been shown to lose less in B.Th.U. by weathering than 
has been supposed, but it is subject to the danger of spon- 
taneous ignition and combustion, involving not only loss 
of coal and the money it has cost, but also involving danger 
to surrounding property. Keeping storage coal under 
water in large basins is practised at some plants, and one 
of the latest and largest of thése installations is at Pitts- 
burgh, U.S.A. The basin is 791ft. by 153ft. at bottom, 
254ft. deep, with side slopos of 45 deg., and top dimensions 
of 740ft. by 102ft. Its capacity is 100,000 tons up to the 
top, or 150,000 tons with the coal heaped up above the 
water-line to a total depth of 40ft. There is little liability 
of fire in the coal above water. The bottom and slopes 
are paved with concrete. Coal delivered in drop-bottom 
railway wagons is discharged into a hopper, from which it 

s to a crusher, and is then carried by a conveyor to 
the 4500-ton bunker above the boiler-room, or fed to a 15- 
ton electric side-tipping wagon, which discharges over 
the side of the storage basin. Coal brought by river barges 
is unloaded by a 4-ton grab-bucket and delivered to other 
15-ton electric wagons, which convey it to the crusher or 
to the storage basin. The trimming of coal is done. by 
large electrically-driven locomotive crane, which travels 
on a pair of standard-gauge lines 20ft. apart. The same 
machine recovers. coal from the basin as desired, and 
delivers it to the 15-ton wagons for transfer to the crusher 
or boiler-room. 








Over 300,000 magnetos had been supplied by the mem- 
bers of the British Ignition Apparatus Association by the 
end of the year 1917. 
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RAILWAY MATTERS. 





THe Railway Accidents branch of the Board of Trade 

js now at 55, Whitehall. Telephone: Victoria 3840, Exten- 
sion 161. 
, THe United States Commercial Attaché in Paris reports 
that the four leading Spanish railway companies have 
joined in the formation of a company to build locomotives 
instead of buying them from ‘‘ Belgium, Germany, and the 
United States ’—no mention is made of Great Britain. 


THE question of improving the transit facilities from the 
Castlecomer Collieries is, according to a recent statement 
by Mr. Duke, at present under discussion between the 
owner, the Trish Office, and the Board of Trade. It was, 
Mr. Duke explained, very difficult, in a question of this 
kind, which has been waiting solution for twenty years, 
to find an emergency solution, but he was doing his best. 


THE railroads of the Western States of America have 
sent 100 of their largest and best locomotives to the 
Eastern roads to assist in relieving the freight congestion 
in the Pittsburgh and other Eastern districts. 'The con- 
gestion is accounted for, according to an American 
engineering paper, by 75 per cent. of the United States 
(Government's orders for munitions having been placed in 
the East. 

To the position of docks engineer, vacant by the retire- 
ment of Mr. George Cartwright, the directors of the Great 
Contral Railway Company have appointed Mr. A. C. 
Gardner, one of the principal assistants to the company’s 
chief engineer. Mr. Gardner, according to the Great 
Central Railway Journal, was particularly associated, with 
the construction of the new Scherzer rolling lift bridge, 
over the river Trent, at Keadby, and prepared generally 
the whole of the details in connection with the same. 


Tue United States Circuit Court of Appeal at Phila- 
delphia recently had a case before it as to whether the 
Pennsylvania Railroad had broker the hours of labour law 
in respect of enginemen working locomotives in moun- 
tainous regions. The Court ruled that the company 
provided the men with sufficient intermittent rest to com- 
ply with the law, and in remanding the case the judges 
advised that, owing to war conditions, final settlement in 
such matters be brought about by a conference between 
the railroads and the Inter-state Commerce Commission, 
rather than by resort to a criminal court. 


Tue Dublin branch of the Society of Coachbuilders» 
having asked the Government to adopt a scheme by which 
construction of aircraft could be immediately proceeded 
with on Irish railways, where other work was suspended, 
and also in other coachbuilding factories where up-to- 
date machinery existed, Sir Worthington Evans has stated 
that the request has been carefully considered, but for 
the present it was not possible to make use of the facilities 
referred to, as arrangements had already been made which 
are more than sufficient to meet all the present demands 
for woodwork in connection with the manufacture of air- 
craft. Something might be possible later on. 

Tue President of the Board of Trade was recently asked 
whether, seeing that all the railways of tha country were 
now under Government control, he would give orders that 
the privilege hitherto enjoyed by the 500 or more railway 
directors of the United Kingdom: of unrestricted travelling 
over all the railway systems first-class, without payment 
of fares, should now be withdrawn, and thus ease the pre- 
vailing congestion as regarded seating accommodation, 
as well as adding to the railway revenue. To this, Sir 
Albert Stanley replied that he had no reason to suppose 
that the issue of free passes to railway directors results 
in any abuse of travelling facilities, and it did not seem 
to him that a departure from the existing practice would 
lead to the result which the hon. member desired to attain. 


A DEPUTATION of railwaymen was, on the 31st ult., intro- 
duced to Lord Rhondda, the Food Controller, by Mr. G. H. 
Thomas to point out the difficulties of about 43,000 trainmen, 
known as “‘ double-home men,” who had to sleep away 
from home probably every other night. In some few of 
these cases the men stayed in barracks or hostels provided 
by the railway companies, but the majority of the men 
stayed in lodgings. Ordinarily they took their food with 
them, and had it cooked at the other end, but now there 
was a difficulty in their obtaining the food at home, and the 
landladies could not buy it for them, as they had not 
enough for themselves. Mr. Thomas suggested that the 
railway companies themselves might supply the men with 
food from their refreshment rooms, or from specially 
accumulated stocks. He also urged that, as a railwayman 
was frequently called upon to do nine or ten shifts a week, 
no system of rationing would be fair which did not take 
into account the necessary dividing up of his week into 
practically nine or ten days. Lord Rhondda, in reply, said 
that he fully realised the very exceptional circumstances, 
and he hoped it would be possible to make arrangements 
to meet the difficulties of railwaymen who had to sleep 
from home. 

In our issue of January 12th, 1912, in connection with 
the Cork City Railway, we described the railway’s facilities 
in that district. This matter has been revived by a ques- 
tion from Captain Sheehan, who asked the President of 
the Board of Trade whether, now that the Irish railways 
were under State control, he would take steps to havea 
connection made between the Cork and Macroom Railway 
and the Cork, Nandon and South Coast Railway at Cork ; 
whether, <t present; traffic on the Macroom Railway was 
cut off from access to the port, and also from rail connec- 
tion with the rest of Ireland, with the result that all 
through traffic for Macroom had to be carted or driven 
through the city of Cork ; whether he was aware that a 
connection between the two lines mentioned formerly 
existed, that the land for the purpose was still available, 
and that only a few yards of rail was necessary to make 
the connection ; whether repeated complaints had been 
made from Macroom that their fairs and markets were 
injured by the fact that that town was cut off from both 
direct communication from the rest of Ireland, and also 
from port facilities, and that many buyers for that reason 
refused to attend ; and whether he would state the reason 
why the connection was not made. Mr. Wardle, in reply, 
said that he was making ‘inquiries in the matter, and as 
soon as they were completed he would communicate with 
the hon. member. 





NOTES AND MEMORANDA. 





THE number of stoppages of work due to labour disputes 
in 1917 was 688, involving 820,727 workpeople, and amount- 
ing to 5} million working days, or about one-half the 
average for the nine preceding years. 


A 3-ToN military motor lorry has been equipped for 
operation on coal gas at a pressure of 1800 lb. per square 
inch. The supply carried amounts to 1350 cubic feet, or 
enough to run the machine, approximately, 56 miles. 


Tae work of a Swiss investigator suggests that abso- 
lutely pure copper may have a light grey colour like that 
of most other metals, since it is found that copper which 
has been ten times distilled in vacuo has only a pale rose 
colour, while the yellow colour of gold becomes much 
lighter under similar treatment. 


A NEw type of time signal has recently been installed 
at the Hector Observatory, Wellington, N.Z. Three 
electric lamps are mounted in a vertical row on the obser- 
vatory flagstaff, 6ft. apart—the lowest green, the middle 
red, and the highest white. The lights are switched on 
15 min., 10 min., and 5 min. respectively before the hour 
of the signal, at which hour they are all extinguished 
simultaneously. The signals are given at 20 hours, 21 
hours, and 22 hours Greenwich mean time. 


WE gather from the Canadian Engineer that Messrs. 
R. L. Wigg and L. R. Ferguson have carried out some 
interesting experiments bearing upon the effect of sea water 
on concrete. They have found, among other things, that 
the character of the workmanship has an important bear- 
ing on the ability of concrete to resist the action of sea 
water. Only contractors of experience, employing com- 
petent men, should, they urge, undertake important work 
in sea water. The difficulties usually encountered cannot 
be overcome by any but the best of organisations 
thoroughly equipped with the necessary tools and 
machinery. 

A FEATURE of our trade is the large and growing 
imports of cheap watches and watch cases, mainly from 
the United States. According to the Jronmonger, in 
November 263,035 such watches were imported—nearly 
double the number recorded in November, 1916. The 
cost c.i.f. averaged less than 5s. each. The importation 
for the eleven months of the year reached 2,641,695. The 
number of watches of all kinds imported in November 
was 350,527, and in the eleven months of the present 
year 3,505,668. In addition, 112,303 silver watch cases 
were imported in November, and 1,101,000 during the 
eleven months. 


SPEAKING recently at Dewsbury on coal conservation, 
Mr. W. B. Woodhouse, chief engineer and manager of 
the Yorkshire Electric Power Co., said that in the United 
States the production of coal per man was 660 tons, as 
against 250 tons in Great Britain ; in the textile clothing 
trade, the annual valie of the production per person 
employed in the United States was £484, as ageinst £158 
here; the primary cause for the difference was that 
American industry used approximately three times as 
much power as was used here in corresponding trades. 
The solution of the problem was the more economical 
use of fuel and the cheapening of power supply, the one 
being a consequence of the other. 


In a recent issue of the Scientific American appeared the 
following short note concerning 4 recording differential 
dilatometer. This apparatus traces a curve automatically, 
the ordinate of which represents the expansion of the 
metal under study, with reference to a standard piece 
made of a special alloy known as “‘ baros,” or nickel 90 per 
cent. and chromium 10 per cent. The expansion is thus 
indicated as the difference between the tested metal and 
the standard bar. The apparatus is described as being 
simple in construction and quite sensitive, and because 
of its differential method it gives excellent indications. 
Using ferro-nickel containing 59.2 per cent. nickel and also 
electrolytic iron, the instrument will indicate the contrac- 
tions which accompany the magnetic effects. 


Tue first tilting furnace introduced into this country 
was in connection with the Talbot process at the works 
of the Frodingham Iron and Steel Company, in the year 
1901 ; since then a large number of works have adopted 
this process. The two largest installations are those 
at the works of the Cargo Fleet Iron Company and the 
South Durham Steel and Iron Company. The furnaces 
at these plants are each of 175 to 200 tons capacity being 
55ft. long by 24ft.-wide. They are each carried on three 
stands, fitted on the top side with cast steel toothed rack 
plates on which the furnace rolls, the operation being per- 
formed by means of hydraulic cylinders. The bodies of the 
furnaces are built entirely of structural steel, the plates 
being l}in. thick, with channels of 15in. by 4in. section 
strengthening the sides, the flat bottom being strength- 
ened by means of 18in. by Tin. joists. 


IN a paper recently read before the Iowa section of the 
American Water Works Engineers’ Society, it was ex- 
plained when discussing the difference of opinion which 
exists as to the maximum number of bacteria of the colon 
type which may be allowed in a safe water, that the 
presence of B. coli in one cubic centimetre quantities 
of the water—except organisms occasionally found—is 
generally recognised as sufficient to condemn a supply. 
In addition, it has been said that it should be absent from 
the majority of 10 c.c. samples of the treated water. Con- 
stant absence in 5, 10, 50 and even 100 c.c. has been 
recommended. A few years ago the United States 
Treasury Department standard for water supplied to trains 
carrying passengers in interstate traffic was promulgated. 
Briefly, this standard required that a water should not 
contain more than 100 bacteria at 37 deg. Cent., and 
that not more than one out of five ten c.c. plantings of the 
water into lactose broth should show the colon bacillus. 
This was practically equivalent to setting a limit for colon 
at one in 50 c.c. This standard was adopted as the 
majority report of the committee appointed. It aroused 
considerable opposition from water engineers when first 
adopted, but the Government officials explained that it 
was not intended for city supplies, but for the small amount 
of water supplied to passengers. Since then it has been 
required that bottled spring waters should pass this 
Treasury Department test. 





MISCELLANEA. 





' JAPAN intends to devote a large amount of money to 
the construction of good roads during the next few years. 


THE asbestos output of the United States has decreased 
15 per cent., though the demand is greater than ever 
before. 

SATISFACTORY results, it is reported, are being obtained 
from the plant erected at Risden, Tasmania, for the elec- 
trolytic production of zine from Australian ore and con- 
centrates. The plant is said to have at present a capacity © 
of 15 tons per day, and obtains the necessary electric 
power from the State’s Great Bear hydro-electric installa- 
tion. 

Tue Hardware Section of the Birmingham Chamber of 
Commerce has passed a resolution protesting against the 
prohibition of the importation of small tools, on the ground 
that it is impossible to do business under the regulations 
as laid down. The Controller of Steel and Iron Produc- 
tion has been requested to receive a deputation on the 
subject. 

ASKED as to the occupations of national importance 
which were available for discharged disabled men, Sir A 
Geddes said, on the 31st ult., that they were :—Shipbuild- 
ing, ship repairing, marine engineering, munitions, agri- 
culture, agricultural implement making, food production, 
railways, tramways, iron ore mines, gas, water and electric 
undertakings. 

AccorpineG to Licht und Lampe, a long-distance gas 
main, laid in connection with the Ziirich Gas Works, has 
been joined by welding the steel tubes into long lengths. 
The tubes were of 120 mm. and 150 mm. diameter, and each 
unit was from 10m. to 12m. long. They were placed 
along the edge of the trench dug to receive thern, and there 
welded together by the oxy-acetylene process to form 
lengths of from 100 m. to 150m. 

Tue ‘‘ Bulletin” of the Swiss Electrical Union for 
December, 1917, contains a report by Dr. E. Tissot on 
the Swiss electro-technical industry, which contains some 
interesting data. The export of electrical energy from 
Switzerland by October, 1917, had reached a considerable 
total, France and Italy receiving 71,306 horse-power and 
Germany 53,617 horse-power. _Electro-metallurgical 
products have made great strides during the war, the 
value of the export of aluminium in 1916 being nearly 
four times what it was in 1912 and 1913. Of this output, 
by far the greater part goes to Germany. 

EvivEnceE laid before the Gas Traction Committee by 
manufacturers of flexible gas containers shows that about 
4500 commercial motor vehicles have been converted to the 
use of coal gas. Orders for an additional 2500 flexible 
containers, all for business “vehicles, are in hand for com-. 
pletion during the next few months. Under 4 per cent. 
of the total deliveries to date have been to owners of private 
motor cars, and no further orders in this category are 
being taken. Practically the whole of the manufacturing 
processes are being carried out by woman labour. The 
estimated saving of petrol is already at the rate of, approxi- 
mately, 3,000,000 gallons a year. 

TuHE possibility of producing, from home sources hitherto 
neglected, a certain proportion of the vast amount of 
mineral oil and its kindred products, now so vital a neces- 
sity to our national existence, has been much canvassed 
for some time past in both the general and technical Press, 
and at the next meeting cf the Institution of Petroleum 
Technologists, on the 19th inst., at 8 p.m., at the House 
of the Royal Society of Arts, Adelphi, W.C., a paper deal- 
ing with an important aspect of the subject will be read. 
It is entitled ‘‘ A New British Oil Industry,” and has been 
prepared by Mr. E. H. Cunningham Craig, Dr. F. Mollwo 
Perkin, Mr. A. G. V. Berry and Dr. A. E. Dunstan. 


A GEOLOGIST was recently deputed by the Algerian 
railway company (Compagnie Algerienne des Chemins 
de fer) to make investigations in certain parts of Algeria, 
and, as a result, he discovered in the neigh bourhood of 
Colomb-Bechar (Kensdas or Bel-Hadi), coal formations 
which appear to be promising. These coal strata are 
believed to be a continuafion of the South Moroccan beds. 
Iron and copper were also found there. Algeria has hitherto 
been supposed to be without coal deposits. The beds 
have been found in a somewhat wild and remote region, 
where the native population is said to be addicted to pillage 
and plunder, and the question of labour supply may be 
difficult, to say nothing of transport. 

MINtNeG engineers, who have recently visited the southern 
Siamese Malay States, have come to the conclusion that 
one of the richest mineral areas in the world is to be found 
there. In addition to wolfram, rich deposits of tin alluvium 
are found in the valleys and gullies of all the hills in which 
wolfram has been sound, says Eastern Engineering. In 
most of the hills the number of wolfram lodes already 
located exceeds ten, and in all of them tin has also been 
found. Plenty of water with sufficient head is said to be 
available for washing out the tin in the rainy season, and 
there are possibilities for storing water in reservoirs for 
the dry season. There is a waterfall close by with suffi- 
cient head to develop electric power for working a large 
number of mines. In northern Siam, mining areas adjoin- 
ing the new railway extension have been opened, and there 
antimony and lead are the minerals worked, the lead 
being mixed with zinc and containing some silver. 


THE Memorandum of the: Local Government Board 
for the use of local authorities with respect to the provi- 
sion and arrangement of houses for the working classes, 
with plans, issued in March, 1913, has undergone some 
revision, says the Buildiny News. The self-contained 
house is the type required, and it is suggested that the 
houses should be capable of being maintained in a state 
fit for habitation, for at least sixty years, and that there 
should be a basis: of twelve houses to the acre. Small 
front gardens should be provided, and in order to avoid 
@ monotonous and depressing appearance the number of 
houses in a continuous row should not exceed eight or ten. 
In houses with three bedrooms on the first floor a 16ft. 
frontage is desirable. Further suggestions are a sunny 
aspect for the living-room, the bath on the ground floor, 
and a-paved-area-at the back of the house. A store for 
food and one for fuel should be provided, but, except in 
special circumstances, cellars are not desirable. 
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ELECTRICAL PLANT FOR ROLLING MILLS 


(For description see page 148) 
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MOTOR FOR A 16-INCH MERCHANT MILL 
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Agricultural Power Machinery. 


THE question of using power for numerous 
purposes connected with farming operations has 
come prominently forward during the past year. 
The necessity for getting the largest acreage possible 
under cultivation in the shortest possible time and 
with a minimum of human labour has naturally 
directed attention towards power-driven machines, 
not only in this country but abroad. As a consequence 
problems have arisen for solution which, during the 
reign of the horse, had no existence. Mechanical 
ploughing hes, of course, been practised for many 
years, but for the most part it has been effected on 
the cable haulage system. Direct ploughing with the 
plough forming part of the tractor or connected 
directly to it is a comparatively modern development 
which is, apparently, destined to undergo a very 
considerable expansion. Its introduction was not 
immediately attributable to the war, but the war is 
undoubtedly hastening its adoption. The farmer has 
for long been accustomed to employ power in his 
work, but before mechanical ploughing wes introduced 
the use of motive power was limited to the driving of 
stationary machinery, such as threshing machines, 
chaff cutters, and the like. Nowadays, the suggestion 
is not only to thresh and to plough, but to perform 
many other operations by mechanical means, and not 
one, but many, attempts have been made to devise 
an engine or tractor which should be capable of 
fulfilling all requirements from breaking up the soil 
to delivering the produce to market. There are 
tractors in existence for which it is claimed by their 
makers that they will do all these things. But 
granting that they can do so, can it be said thet each 
operation is performed equally well and economically ? 
The answer must certainly be inthe negative. It is 
impossible that an engine powerful enough to draw 
a three-furrow plough in heavy ground can be 
employed with equal efficiency in hauling, say, a 
gleaning rake or in driving a turnip slicer. Yet, it is 
possible to imagine that, even if a machine has, at 
times, to be worked at what is not its most efficient 
power, a sort of balance may, taking the year as a 
whole, be struck, since it will nearly certainly pay 
better to use the motor rather than to let it stand 
idle, even though its consumption of fuel be higher 
per horse-power than it would be were greater power 
developed. It is certainly unfortunate, however, 
that the operation calling for the greatest power— 
ploughing—should only be required for such a 
comparatively short period of each year. It has been 
calculated by an American authority that, on an 
average farm, ploughing only occupies twenty days 
in the 365, or say, one-eighteenth of the total year. 

It isnot surprising, having regard to the multiplicity 
of conditions to be satisfied, that there should be very 
divergent views as to the nature of the best machine 
to employ. An examination of the machines 
described in the series of articles on British tractors, 
of which publication in our columns was completed 
last week, will show a wide variation in types. The 
recently published report on the demonstration of 
tractors and ploughs held in Scotland, under the 
auspices of the Highland and Agricultural Society, 
last autumn, reveals still further discrepancies. We 
find weights varving from under one ton to over 6 tons, 
and horse-powers ranging from 11 to 35 or 40. 
It is quite clear that not all of them can represent 
the ideal; it is by no means so clear whether one 
type of machine could be devised which could really 
be considered ideal. It is not even certain, as yet, 
what attributes the ideal machine should possess. 
Is, for example, the tractor required for all purposes 
between ploughing readily compressible land on the 
one hand and hauling heavy loads on roadways on 
the other? For the former lightness is a desideratum ; 
for the latter weight. It is evident that a ploughing 
tractor with a heavy weight per square inch of 





bearing surface, and a hauling tractor with a light 
weight on the same area, cannot, either of them, be 
considered ideal. If, therefore, the machine is to be 
employed for both purposes, it would appear that 


@ e 
by 2 | come sort. of compromise would have to be struck. 


There is, however, no agreement as to whether or not 
tractors should be used on the road as well as on the 
land. There are, as we have said, tractors on the 
market for which it is claimed‘ that they will do 
everything. On the other hand, there are machines 
which are avowedly intended for the land only, and 
those of which it is averred that their principal office 
is haulage on ordinary roads. A further curious fact 
brought out by a study. of existing machines is the 
difference in the methods of transmitting the power 
of the engine to the ground surface for the purposes 
of propulsion. There are two-wheel, three-wheel, 
four-wheel and chain-track machines. The wheels 
vary in diameter, and in width of face. Some are 
fitted only with strakes arranged at ao angle ; some 
have spikes and some have spuds. In ease of 
manipulation, too, there are wide differences which 
are specially noticeable in such operations as turning 
at the headlands, while, whereas in some cases one 
man alone can manage the tractor and, say, its 
plough, in others a man is required for the tractor and 
for each of the implements hauled. 

It is satisfactory to note, however, that the matter 
is being studied both by the engineer and by the 
agriculturalists in this country. There was not only 
the demonstration in Scotland, to which we have 
referred, and others, but there have been papers 
before societies, and of the latter there may be 
quoted the two papers read. before the Institution 
of Mechanical Engineers, on Friday, January 18th, the 
one by a mechanical engineer—Mr. L. A. Legros— 
the other by Mr.. Arthur Amos, of the School of 
Agriculture, at Cambridge University. We hope to 
give an abstract from the Report of the Highland 
and Agricultural Society in a future issue; the two 
papers were summarised in our issues of January 25th 
and February 8th respectively. Allthree are worthy 
of attention. There are several things to be regretted 
in connection with the Scottish trials, among them 
being that there was such a small entry of British 
machines, and that consumption tests were not made. 
Nevertheless, the conclusions arrived at are of 
considerable interest, though it should be borne in 
mind that they specially refer to conditions in 
Scotland. In the first place it is laid down that the 
weight should not exceed 30 cwt., and that the 
horse-power should not be less than tw enty. Then it 
is held that spuds”are preferable to either spikes or 
bars for obtaining grip, and that the caterpillar has 
not been shown to have any advantage in gripping 
power over the best type of wheel machine, while the 
wear and tear must be excessive. .Mr. Amos agrees 
as to the possibility of wear and tear, but he asserts 
that in practice the caterpillar gives to the tractor 
“the best grip on a loose or slippery surface,” and 
enables the weight to be distributed over a wider 
area, and thus prevents packing of the soil. Hence 
he calls for extended trial and experiment to minimise 
the adverse feature of wear and tear. Mr. Legros, 
too, evidently looks favourably on the caterpillar. 
We, ourselves, incline to the view that the full capa- 
bilities of the chain-track tractor for agricultural 
purposes have not yet been ascertained, and that we 
shall in future see that type of machine more generally 
used. We are by no means convinced, as yet, that 
the difficulty of wear and tear is insuperable. As 
regards speed there appears to be a fair amount of 
accord. There should be two forward speeds—the 
slower from 1} to 24 miles per hour, and the faster 
from 3 to 4 miles. On the question of power, the 
only agreement that there is is that there should be 
plenty of reserve, and that certa nly not less than 
twenty brake horse-power should be developed. In 
this connection, it is worthy of note that the strength 
of soil may vary considerably even in different parts 
of the same farm, so that to do simi’at work in 
differert fields the engine may not always be called 
upon to exert the same power, and hence will not 
always be working with the same efficiency. There 
are many other points raised in these three documents 
which are well worthy of attention, but space forbids 
our dealing with them. We would, however, mention 
the advocacy by Mr. Ames, of the use of the balanced 
plough in connection with the tractor. As he 
contends, such an arrangement would save time in 
turning, reduce the width of the headlands, diminish 
packing in the latter, and have other advantages. 
A study of the report and papers, however, only 
emphasises the fact that we are a long way from 
conformity of opinion on more than one or two 
points, and accentuates the desirability of arriving at 
some satisfactory conclusion on essential matters as 
soon as possible. There is much to.be said for the 
proposal of shutting some agriculturalists and 
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agricultural engineers up in a room—something in the 
same way as was done with the American aeroplane 
engine—and not letting them come out till the whole 
question had been threshed out and drawings pre- 
pared of the machine or machines evolved. 


The Position of Electro-Culture. 


Tuat the man who can make two blades of grass 
grow where one grew before i. entitled to rank as a 
public benefactor, is a familiar adage which makes 
a more forcible appeal to-day than at any previous 
period. In days when the food problem is occupying 
the attention of the State and the individual, it is 
fitting that serious consideration should be given to 
any practical proposal for increasing the fertility of the 
soil, which can be applied under present conditions. 
The scarcity and high price of the ordinary artificial 
aids to cultivation and crop production have given 
additional interest to the employment of other 
methods of increasing the fruits of theearth. One of 
these, which has been the subject of general discussion 
during the past year, is the employment of electric 
discharge to growing crops, and the extension of the 
field of experiment during the past season has had the 
result of showing more clearly than before the present 
position of the science of electro-culture. An 
interesting feature of recent .work is the extent to 
which municipal authorities have taken a hand, and 
the report on the work which has been in progress at 
Chester, which is now available, indicates the broad 
lines on which the possibilities of the new departure 
are being tested in various parts of the country. 
A general review of the history of the subject, as well 
as an account of the work in progress, was given in 
THE ENGINEER on July 27th last, and the detailed 
report now presented by Mr. 8S. E. Britton, the 
electrical engineer to the Chester Corporation, should 
give a lead to other authorities who, it is understood, 
are about to undertake experimental work, and may 
be commended to the attention of those who have 
been charged with the conduct of an investigation on 
the scientific side by the Development Commissioners 
representing the Board of Agriculture. Of this work 
little or nothing has yet been heard, and there is a 
general opinion that the veil of secrecy m'ght now be 
lifted. 

It was shown in the article to which reference is 
made above, that experimental work extending over 
many years had proved that the application of 
electric discharge to growing crops was in a majority 
of instances associated either with earlier maturity or 
increased yields. Yet in spite of the enthusiastic 
pioneer work of Mr. J. E. Newman at Bristol and 
Worcester, and the equally patient investigation 
carried out by Miss Dudgeon at Lincluden, and the 
scientific research of Mr. Ingvar Jorgensen, the 
subject is still only in the experimental stage. The 
method hitherto adopted has been to apply electric 
discharge to comparatively small areas, and, although 
the results obtained show increases ranging up to a 
considerable percentage as compared with ordinary 
methods of cultivation, progress has been hampered 
partly by reason of the absence of co-operation among 
those working at the subject, and partly by the fact 
that a cheap and effective type of apparatus for 
* ordinary farm work is not believed to be yet available. 
During the past season, the types of equipment 
installed for the purpose of experimental work were 
mainly on the Lodge system, and a great deal of 
useful information has been collected which should 
assist designers of electrical plant to meet the needs 
of agriculturists. At Chester, although an area of 
only 1.4 acres of land was used for the experimental 
crops, some definite results were obtained. The 
increased yield in the case of potatoes ranged from 
‘7.5 percent. to 153 per cent., but in one case there was 
a decrease of 3.1 per cent. Other vegetables were 
grown, but owing to late planting no attempt was 
made to obtain comparstive results. Peas, beans, 
white turnips, swedes and beet did well ; carrots and 
onions were very poor, both in quantity and quality. 
Greens flourished under electro-culture, and it .was 
noticeable thet they were not attacked by caterpillar 
as were crops grown under ordinary conditions. The 
electrical equipment used at Chester consisted of a 
10in. coil with mercury break-current interrupter and 
Lodge valves. No. 308.W.G. Galvanised steel wires 
were used for the discharge. They were spaced 
15ft. apart and hooked to ;4in. span wires attached to 
insulators, the whole being supported by six poles. 
Considerable doubt still prevails as to the height at 
which the discharge wires should be placed above the 
ground, and the conditions under which the discharge 
should be applied to give the best results. Some 


experimenters are in favour of having the wires at a 
fixed height of from 10ft. to 15ft., so that there may be 
no interference with harvesting operations ; but in the 
Chester experiments arrangements were made to 





enable the discharge wire to be placed at any distance 


from the ground between 2ft. 6in. and 6ft. 6in. The 
apparatus was supplied with 5 ampétres at 


210 volts d.c., which maintained a spark }in. long. 
At the commencement of the experiments the 
discharge wires were placed as near as possible to the 
ground, and as the crop grew raised to about 6in. 
above the foliage. The results at Chester indicate 
that it is not detrimental to place the discharge wire 
close to the plants, and that under such circumstances 
it is not necessary to have the control plot with which 
the comparison is being made several hundred yards 
distant from the plot under electrical treatment, as is 
the case when the discharge wire is placed 1Oft. to 15ft. 
above the ground. The discharge was used when 
climatic and other conditions allowed, for two hours 
in the early morning and for a similar period in the 
evening, and during dull days for two hours following 
mid-day. The experiments carried out by Mr. 
Newman last season at Pershore were rather designed 
to show how the increased yield could be obtained, 
but he reports that with wheat a 33 per cent. increase 
was recorded. An interesting point turns on the 
number of grains in the ear and their quality. 
In the case of wheat the yield depends, of course, on 
the number of ears, the number of grains per ear and 
the weight of the grains. Earlier experiments had 
shown that “ stooling,”’ on which for equally good 
plants the number of ears depends, is augmented by 
electrification, and large increases have been obtained 
by cutting off the current when the wheat came into 
ear. It is intended to carry out the work at Pershore 
next season on 2 much larger scale, the intention being 
to put in a 100 acre plant. It is understood that the 
Agricultural Electric Discharge Company, which has 
been supplying sets for electro-culture for some time 
pst, is now concentrating on these 100 acre sets, as 
the smaller five to ten acre sets which have been 
hitherto supplied are not, from the point of view of the 
practical agriculturist, commercial plants. In other 
districts important plans are being made for the 
coming season. 

Something more is, however, needed. The 
burden of the work should not be left to 
municipalities or to enthusiastic farmers, and it is 
hoped that a strong committee which would include 
research workers, electrical engineers, practical agri- 
culturists, plant physiologists, and representatives of 
the Board of Agriculture may set on foot an investiga- 
tion to clear up the many points which are still in 
doubt. Mr. Britton’s view—which will not go 


‘unchallenged—is that in its present state of develop- 


ment there is no case for the general application of 
electric discharge to crop production, and that, 
perhaps, the most useful progress would be made if 
electric supply undertakings, in conjunction with 
plant physiologists, would undertake systematic 
experiments on small plots. His report ends on a 
note of criticism—that the Government Departments 
concerned should be so inactive in utilising the 
suitable facilities which exist in many parts of the 
country for an investigation of a subject which is of 
great national importance. His criticism will be 
echoed by all those who have been in touch with 
recent events. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
—_—_—> 


WE have now a Ministry of Recon- 
struction which is concerning itself 
with many a tough industrial and 
commercial problem thatwill haveto 
be faced immediately the war comes to an end. 
has, 2s we showed in an article printed in our issue 
of February Ist, a colossal work in front of it, and it 
is not surprising that it should have omitted from its 
programme one very important subject. The war 
has drawn from our technical colleges large numbers 
of young men before ther courses were complete, 
aid, in various ways—either by the call to arms or 
to essential industries—it has prevented others from 
entering science schools. On all hands it is admitted 
that we shall need more. well trained men efter the 
war than we had before it, and yet, as things stand, 
we are like to be in the opposite case. Indeed, a 
world shortage of young eng neers and scientists is 
elmost as inevitable as a world shortage of many 
other products of civilisation. What can be done 
to make the best of a bad state of affairs ? That is a 
question which must soon press for consideration. 
In France it was taken up some months ago by the 
Société pour l’Encouragement. A committee was 
formed to discuss ways and means ; heads of colleges 
were interviewed and the opinions of works managers 
were solicited. After careful investigation this 
committee has reached the conclusion that the 
colleges must do all they can to condense their courses 
so that they may turn out competent men more 
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rapidly than hitherto; but it considers it of even more 
importance that the young men already partly trained 
who return from the front, and who will be instantly 
absorbed by industries, should be directed in the 
best means of pursuing private studies. It is recog- 
nised that many of these youths will not willingly 
return to the restriction of college. They have 
tasted of a larger life and have been brought pre- 
maturely to manhood in the furnace of war. It is 
hopeless to expect them to submit to school discipline, 
and the committee holds that the best that can be 
done is to endeavour to direct their reading by 
correspondence courses, to provide in each district 
some competent authority whose help they can seek 
in difficulties, and to arrange where possible for 
instruction to be given in the factories in which they 
are engaged. France in this case is as practical as 
she always is. She had experience of the need of 
men and the lack of time to train them after the war 
of 1870. Then she instituted condensed courses 
w:th excellent results—General Joffre was a man 80 
trained—and she will adopt the same plan now. 
Here someth'ng of the same kind, even though our 
need is not so great, must be attempted, and we 
suggest to the Institution of Civil Engineers, which has 
always shown an active interest in technical education 
that, follow’ng the steps of the French society, it 
should c&ll a conference and set up a committee to 
study the whole problem in the same way. It is not 
here a question of the best education. It is 2 question 
of finding the best makeshift that will carry us 
through a difficult period. 


a ae ee ee 


THE chem‘cal world is in a state of 
ebullition. The country has at 
length awakened to the fact “that 
chemists are of value to it, and the 
chem'sts taking opportunity at the flood are ** insist- 
ing on themselves”? in no uncertain way.. Three 
new technical bodies connected with their profession 
have sprung into existence in almost 2s many months 

the National Association of Industrial Chemists, a 
society, shall we say, of a quasi-scientific character 
whose réle we find it, as yet, a little difficult exactly to 
understand ; the British Association of Chemists, 
which is still arguing with the Institute whether it, 
the Association, ought to exist or not; and finally, the 
Sheffield Association of Metallurgists and Metallur- 
gical Chemists—to give it its new and improved 
title. There may be grave doubts about the need 
of either of the other two societies, but about the 
third there is no doubt at all. The Association is one 
formed on sound lines for a sound object—the 
encouragement of science as applied in the metal- 
lurgical arts—and it has been welcomed without any 
misgivings by the leading metallurgists of the country. 
The opening meeting was held last week, when 
Dr. Hatfield, the first president, gave a short address 
and blessings were pronounced by Dr. Stead, 
Mr. Arthur Balfour, Mr. Rossiter Hoyle, and Mr. Clarke. 
Mr. Knowles, speaking for Dr. Arnold, was, as he 
could not help being in that cloak, a little critical, 
but the criticism was only of a mild order, a fear that 
the new body might clash with the already existing 
Sheffield Society of Engineers and Metallurgists, and 
we hope it may be taken that Dr. Arnold, whose 
influence for good in the scientific progress of Sheffield 
cannot be overrated, will, despite h’s fears, give 
countenance to the young associa ion. We like 
particularly the spirit that is moving the promoters. 
They recognise fully that a learned society, and we 
may say especially a local society, can do as good 
work by bringing men into contact with each other 
as by bringing them into contact with science. 
Knowledge is unlike other forms of energy ; dis- 
sipation of it is unknown... Between two bodies of 
equal temperature no work can be done, but bring 
together a few men of equal knowledge and the 
immediate result is more knowledge and more work. 
When, therefore, the Sheffield Association of Metal- 
lurgists and Metallurgical Chemists—we wish its 
initials could be strung into a word, like Beama or 
Dora—makes one of its objects the encouragement of 
club life between its members, it starts on a wise 
course. We observe also, with pleasure, thet out of 
every four meetings, three are to be given up to 
informal discussions, that a library is being esta- 
blished, end that the excellent suggestion of Dr. Stead 
that a@ museum should be founded has been adopted. 
The Association has begun iis cereer under wise 
regulations and kindly circumstances. We have no 
doubt of its success. Called into existence in the 
middle of a great war, we look to it with sanguine 
hopes to justify its existence by hastening the recovery 
of the metallurgical industries of the world. 


Sheffield 
Metallurgists. 


* * * * * 


THe bounty of Nature makes 
improvident people. She has come 
to us with both hands full ; in the 
one she has borne iron, in the other 
coal. We have used both extravagantly. Of the 
iron, selecting only those beds that were richest, 
neglecting the by-products wh‘ch certain ores, the 
*‘ black-bands,” for example, offer, and squandering 
the coal with inconceivable lavishness. The events 
of the past few years and the outlook for years ahead 
have opened our eyes. We have been forced to look 
at our bank balance and to consider our prospects. 


Water Power. 
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The investigation has demonstrated in a quite 
unmistakable way that we must in the future be more 
careful than in the past, that we must endeavour 
to make better use of our resources than we have ever 
done. We are making towards improvement in 
many directions, but in one we have as yet done 
little. We have grown so accustomed to look upon 
coal not only-as the most natural but the cheapest 
source of power that our attention to other sources 
has been relatively small—probably a good deal 
more than 80 per cent. of all the power developed in 
the United Kingdom is derived from coal. Let us 
imagine how we should have acted in other circum- 
stances. Either we should have become as dependen 
upon importations of fuel as Italy was, and in part 
is, or we should have sought diligently for other 
sources of power, and particularly for the howille 
blanche, the water power, which has brought prosperity 
to many parts of the Continent. It is true that 
when Nature gave us abundant coal she withheld an 
abundant water supply, but, on the other hand, no one 
can for a minute pretend that we have made the best 
of what she has provided. In an admirable paper 
read recently before the Society of Arts, Mr. Alexander 
Newlands showed that in Scotland alone 375,000 horse- 
power could be developed from water, in England 
108,000, in Wales 109,000, and in Ireland 190,000 ; 
all based on a conservative estimate. It is obvious 
that the total of three-quarters of a million, or so, 
horse-power is but a fraction of the eleven or twelve 
million that is required, but, on the other hand, it 
must be remembered that if the estimates are reliable 
—-& point on which we confess some doubt—the cost 
per horse-power is much less than that of a horse- 
power produced by coal even at pre-war prices. 
But the principal point to observe is that whereas 
about 10 per cent. of the power we require might be 
generated by water, we have derived only some 
14 per cent. from that source. A fact of this kind does 
violence to our naw spirit of economy. We are 
offered, if Mr. Newlands is right, an investment which 
would pay us ten per cent. and neglect to avail 
ourselves of it. That is what our indifference to 
water power means. 


* * * * *” 


WE have, however, to ask ourselves 
very seriously if the position is 


ntralisation. ‘ 

Centralisation really either as good or as bad as 
Mr. Newlands’ figures appear to 

make it. Let us accept his estimate of power, based 


on a rainfall of 42in. as not far from the mark. Let us 
agree that the conformation of the districts where 
locks, falls and great rivers exist in such that genera- 
ting stations could be erected without excessive 
cost, and then let us ask if the districts themselves 
are of a kind in which manufacturing industries are 
likely to be developed ? Herein, we fear, lies the 
great obstacle. The very circumstances which make 
the Highlands suitable for the establishment of 
great water power plants are the same that make 
it unsuitable for industrial development. In Ireland, 
for a different set of causes, the power is not needed, 
and in England and Wales the energy of water 
must compete with cheap coal. But, says Mr. 
Newlands, ‘“‘It should be noted that centralisation 
of power supply, with proper transmission, is the 
negation of the centralisation of industry.” . . . 
The simplicity with which electrical energy can be 
transmitted and applied by means of multiple driving 
has made decentralisation of industry possible.” 
We agree, but nevertheless it must be admitted that 
the tendency is for industries to collect round the 
centres of power. Mr. Newlands, we think, is 
conscious of this fact and it leads him to a most 
interesting enquiry, “‘Is decentralisation desirable ?”’ 
He points out that even before the war the depopula- 
tion of our rural districts was a disturbing factor, and 
he rightly attributes it to the “centralisation of 
industry, which has absorbed our rural population to 
an increasing extent year by year.’’ Is it possible to 
combine manufacturing industries with agriculture ; 
is it possible, by developing the water powers of the 
Highlands, for example, to encourage manufactures 
in the vicinity and at the same time maintain the 
pastoral life ? There indeed is a fascinating problem. 
“Tt is in territory such as this—the Highlands— 
that a keen discriminating intellect is developed, and 
that the brawn and muscle of the British race is bred 
and reared, and not in congested hives of industry, 
and if employment can be found for such a people in 


their home environment it is all to the nation’s 
interest to provide it.” Mr. Newlands lifts the 


subject above mere pounds, shillings and pence, 
above mere commercial prosperity. There is more 
to be thought of, there is more that goes to the making 
of a great nation. We are only at the beginning of a 
movement for destroying the century old evils of 
factory life, but it is a movement that is exercising 
many minds. The garden city, the amelioration of 
factory neighbourhoods, welfare work, and the little 
beginnings of the development of home industries 
are all making in one direction. It is, we fear, 
impossible ever to break away again from the factory 
system, but many things are already giving us a 
glimmering of the possibility of establishing indus- 
tries in rural districts where the open life of the field 
and the farm may counterbalance the evils of the 
workshop and the warehouse. It remains to be 


seen whether the apparently inveterate tendency of 





humanity to congregate into dense communities can 
be overcome ; if it can then something of the vision 
which Mr. Newlands sees may be realised. 


* * * * * 


Ir modern physical theories are 
anywhere near the truth, we exist 
in a universe which in its smallest 
as in its greatest parts is in con- 
tinual state of inherent strain. Colossal forces hold 
it together, and it is the opinion of some philosophers— 
Gustave le Bon, for example—that if we could but 
discover the means of looséning the bonds in one 
small congeries of atoms we should at once liberate 
forces of incalculable magnitude. Indeed, if our 
recollection of a book which we have not read for 
many years be correct, there is far more probability 
that we should wreck the world and with it the 
universe, than that we should be able to control 
forces which would play a devils dance about our 
ears in the whirl of efforts to find once more that 
condition of repose from which we had disturbed 
them. In these circumstances it is perhaps as well 
that no one has as yet discovered the means of 
upsetting the existing balance. We say no one, but 
we say it with some reserve, because we do not know 
what ‘‘ Garabed”’ is. Garabed is the name given 
by one, Garabed T. K. Giragossian, to an invention 
for the utilisation of “free energy,” whatever that 
may be. What we hear of it reads like a fairy tale, 
and we should pass it by with the same indulgent 
interest that we feel in the wheel of Orffyreus or 
Bishop Wilkins’ inclined plane, or perhaps with the 
same hard criticism that had to be administered to 
Poleforcia a few years ago, but that our attention is 
riveted on it by the action of the United States 
Government. The two Houses have actually passed 
a resolution ‘‘ for the purpose of promoting efficiency, 
for the utilisation of the resources and industries of 
the United States, for lessening the expense of the 
war, and restoring the loss caused by the war,” and 
above all for instituting under the august egis of the 
Government the prosecution of a series of experi- 
ments into the merits and practicability of the 
invention of Mr. Garabed T. K. Giragossian. We 
understand that a committee of five eminent scientists 
is to be nominated by Mr. Giragossian, and that if the 
men are approved by the Secretary of the Interior, 
the examination will at once begin. It is a little 
difficult for us to understand what all this means. 
Mr. Giragossian has for years past been bothering the 
United States Government to give him a patent, 
but there were members of both Houses who saw 
quackery in the scheme and opposed the grant. The 
means now adopted may be intended to get rid of 
the importunate Mr. Giragossian and his scheme once 
and for all. On the other hand, we must reekon with 
the possibility that the inventor has discovered 
something that the scientists cannot see daylight 
through ; but why the Government should have to 
take up an investigation which one would imagine 
the financial adventurers of America would be only 
too glad to undertake baffles us. We await with 
interest more light from the “other side.” After 
all, perchance there is nothing more in the whole 
thing than just the difficulty of deciding whether 
Mr. Giragossian should or should not be allowed to 
patent his invention. 
+ i Sx 


Garabed. 


WE are given to understand that 

the familiar form of eetin 
The Hay-Box. between housekeepers is jin” ave 
you got a hay-box ?”’ The Board 
of Trade has issued an urgent request that gas and 
electricity shall be strictly economised, ard since coal 
is already at a premium, cooking presents difficulties. 
Here comes in the hay-box. It cooks whilst you 
sleep. The ragout in the casserole is tucked away 
in the cosy recesses of the hay and goes on stewing 
after a preliminary heating. It is not an uninterest- 
ing reflection that the mental processes of many 
great discoveries have been conducted on the hay-box 
principle. The philosopher has brought some idea 
up to the boiling point. He has then, so to speak, 
put it away in his mind and allowed sub-conscious 
development to go on. Tyndall called it brooding, 
and between brooding in an incubator and cooking 
in a hay-box there is not a mile of difference. ‘‘ There 
is,”’ he said, in his famous lecture on the ‘ Scientific 
Use of the Imagination ”’ in the human intellect a 
power of expansion, I might almost call it a power 
of creation, which is brought into play by simple 
brooding over facts.’’ Arthur Thomson, commenting 
on this statement, says: “There is more or less 
unconscious cerebral experimenting ; it is certain 
that letting the mind play among facts has often led 
to magnificent conclusions. It seems that the solution 
is often reached first ard the proof supplied after- 
wards.’”’ Smiles uses the same expression about 
Jatt. ‘* He still brooded over his experiments with 
the Newcomen model, but did not seem to make 
much way in introducing any practical improvement 
in its mode of working.” We know the result of his 
brooding. During the course of a Sunday afternoon 
stroll the idea of the separate condenser suddenly 
flashed through his mind, and in a few minutes he had 
the whole thing arranged, air pump and all. Later 
he had to face the practical difficulties ; they had to 
be hammered out by drawing, by making, by experi- 





menting, but the idea—the most fruitful in the 
whole history of the steam engine—came to him 
because unconscious cerebration had been going on 
for weeks probably, and only on that “fine Sabbath 
afternoon ” was ready to respond to thestimulus which 
he intentionally produced. Silvanus Thompson 
makes a similar observation about Kelvin. ‘ He 
was,” he says, “accustomed to let his thoughts 
become £0 filled with the facts on which his attention 
was concentrated, that the relations between the 
various phenomena dawned upon him, and he saw 
them as if by some process of instinctive vision 
denied to others he seemed to be driven, 
rather than-to drive himself.” Not many of us all can 
hope for such cooking. There are but few Chaubert's 
amongst us and but few of us can aspire to make a 
“‘ good supper ” out of a “ farthing candle,” but it is 
the experience of even the least of us in our little 
fields of invention and discovery that the mind leads 
us onward through the sub-conscious process of 
brooding. 








OBITUARY. 


JOHN F. McINTOSH. 


WE place on record w:th much regret the death of 
Mr. John F. McIntesh, late locomotive superintendent 
of the Caledonian Railway Company. Mr. McIntosh, 
who was in his seventy-third year and had been in 
indifferent health since early in December, retired 
from active duties in May, 1914, at which date he 
had been about fifty years in the service of the 
company. He was a native of Forfarshire, and began 
his practical training in connection with railways at 
the age of fourteen, in the works of the Scottish 
North-Eastern Railway Company at Arbroath. In 
1866 that company was amalgamated with the 
Caledonian Company, and in the following year 
Mr. McIntosh, who had had a varied experience in 
connection with railway rolling stock, was removed 
to Montrose, where he remained ten years. 

Through an unfortunate accident at the end of that 
period he lost his right hand, and this necessitated 
a change of occupation, which eventually took the 
form of inspector of the lines between Greenhill and 
Aberdeen. In that capacity his experience and 
initiative found scope, and his advance was rapid. 
After holding various appointments, including service 
under Mr. Lambie, the locomotive superintendent at 
the Caledonian Company’s Works, St. Rollox, 
Glasgow, he was appointed successor to Mr. Lambie 
when the latter died in 1895. Just then the loco- 
motive engine was undergoing marked transition as 
regards design and capability, and Mr. McIntosh took 
@ prominent share in the process of evolution. There 
came into being and prominence the “ Dunalastair ” 
or standard Caledonian locomotive, an example of 
which, in 1897, was shown in the Brussels Exhibition 
of that year, and was awarded the gold medal. Tho 
following year Mr. McIntosh designed for the Belgian 
Government a successful locomotive for use on the 
international express service on the State railways. 


CHARLES WEBSTER. 
Ir is reported that Mr. Charles Webster, 
A.M. Inst. C.E., M.I.N.A., died on the 5th 


inst. Mr.. Webster, who was 56 years of age, 
served his apprenticeship as an engineer at the 
L. and N.W. Railway Works, Crewe. At the latter 
end of his apprenticeship .he attended three sessions 
at Owen’s College, Manchester, from 1878 to 1882, 
taking up the Natural Philosophy and Engineering 
Courses, in which he distinguished himself by his 
mathematical attainments, being the senior scholar 
in that subject at the college. During this period he 
obtained in succession the Ramsbottom, Rumney and 
Bremner Scholarships, together with other dis- 
tinctions, and in 1882 he headed the list of Whitworth 
Scholars for that year. He studied engineering 
under the late Professor Osborne Reynolds, by whom 
he was recommended, at the close of his college 
training, to J. I. Thornycroft and Co., Limited, who 
gave him the appointment of ship draughtsman at 
the Chiswick Works, in June, 1882. It is worthy of 
note that he had received no special training in naval 
architecture before going to Chiswick, but we gather 
that it was Sir John’s policy deliberately to choose 
for his draughtsmen and assistants those who, while 
possess ng first-class engineering qualifications, were 
without preconceived ideas in shipbuilding, so that 
he might teach them himself that part of the work in 
his own way. In 1891 Mr. Webster was made 
chief draughtsman at the Chiswick Works, and in 
that capacity he was occupied there and at South- 
ampton till 1910. At that time the Russian Govern- 
ment commenced building some  torpedo-boat 
destroyers for its Black Sea Fleet from designs 
prepared by Messrs. Thornycroft ; and Mr. Webster 
was sent out to supervise the construction of the 
vessels, which were completed with very satisfactory 
results. He subsequently resumed charge of the 
calculating department of the ship drawing-office at 
Messrs. Thornycroft’s works at Southampton, a 
position which he was filling at the time of his death. 
He was thus in the employment of the Thornycroft 
firm for a period of 35 years, and was associated with 
much of the work that has made the firm famous. 
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ELECTRICALLY-DRIVEN ROLLING MILLS.* 


INTRODUCTION. 


THE electrical horse-power used in our steel and metal 
works is now well in excess of 300,000. Taking, perhaps, 
the greatest stronghold of the steam drive, namely, mills 
with heavy reversing duty, it is interesting to note that 
whilst in 1914 only four such electric drives were in opera- 
tion, of which two were of comparatively small size, there 
have since that date been no fewer than nine equipments 
put in hand, with powers at the mill ranging up to 20,000 
horse-power, and most of the big steel manufacturers are 
giving very serious consideration to electrical plants of 
this description, and a further number would have been 
installed had it been permitted. 

In Figs. 1, 2 and 3 respectively are shown the form of 
power demand in the case of a heavy sheet mill, a wiro 
rod mill and a section mill rolling joists, and a study of 
these curves gives a measure of what the prime mover may 
be called upon to do. It must be borne in mind also that 
apart from the power requirements there have to be taken 
into consideration the needs of the mills as regards speed 
control, and the complications introduced by the lack of 
uniformity of the power systems on which the motors have 
to work. It is possible for the makers of electrical machi- 
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Fig. 1—POWER DEMAND OF HEAVY SHEET MILL 


nery to point to a very wide series of equipments which 
have satisfactorily and efficiently met the varying demands, 
and proved the entire adaptability of the electric motor 
tu meet the most arduous conditions. 

The advantages which can be claimed for the electric 
drive have been stated time and again, but it is impossible 
in a paper dealing with this subject to avoid some reference 
to the reasons which tend to its adoption, and a short 
summary of them is as follows: 

(1.) Eeonomy of Working, i.e., reduction in cost per ton 
of material rolled. This results from a number of causes, 
such as the great rapidity of working and high efficiency 
of the electric plant at all loads, from light load to the 
maximum permissible overload. This economy of working 
persists throughout the whole life of the plant, as elec- 
trical machinery maintains its efficiency unimpaired in- 
dependently of the time during which it has been at work. 

(2.) Reduced Space Taken Up.—Partly on account of the 
small size of a motor as compared with its output, and 
partly due to the possibility of placing the motor in the 
most convenient position, without having to consider the 
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Fig. 2—POWER DEMAND OF WIRE ROD MILL 


run of steam pipes or the relative position of the boiler- 
house. 

(3.) Base of Control, such as stopping, starting, or vary- 
ing the speed of the drive. 

(4.) Constant Check on the Power Consumed.—aA recording 
instrument gives immediate information as to an undue 
consumption of power, thus enabling adverse cireum- 
stances to be promptly noticed and remedied. 

(5.) Increased Output from a Given Plant.—This results 
wn the large overload capacity and constant speed of the 
electric motor under all conditions of load. 

(6.) More Uniform Drive-—The turning moment of a 
motor is constant for any position of the rotor, whereas 
a steam engine turning moment fluctuates, depending on 
the position of the cranks. 

(7.) Smaller Initial Cost.—This is particularly the case 
where electric power is available from a neighbouring 
central station, and, on the other hand, boilers would be 
required in the event of a new steam engine being put 
down. 

The above represent only the main points that can be 
put forward in favour of the electric drive, and there is 
a very large number of additional advantages which, 
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whilst small in themselves, serve to advocate its use. 
Amongst these may be mentioned the cleanliness of the 
drive, the small cost of upkeep, reduction in oil consump- 
tion, information easily available as to the actual demand 
on the prime mover for varying classes of material and 
draughts, and many others. 

The advantages carrying the greatest weight vary with 
the varying conditions of-each equipment, and when any 
new scheme is under consideration, a full knowledge of 
such factors is essential for a true estimate to be made in 
this respect. Take, for instance, the saving of space ; 
this naturally is of greatest importance when a plant is 
installed in the centre of a town where it is impossible to 
extend, and every square foot of ground is valuable. Such 
an instance occurs in the Birmingham district, where 
motors have been installed under the floor, and also on 
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Fig. 3--POWER DEMAND OF SECTION MILL 


platforms under the roof to leave the floor space clear for 
mills. Where a new plant is being laid out with ample 
ground at command, this argument has not nearly so much 
weight. 


EQutpMENT For Trn Bar Rouutna. 


The lay out of the motor house for driving a 30in. rever- 
sing finishing mill for tin bar‘rolling is given on page 142. 

The motor in this case was designed to give a maximum 
peak horse-power of 5300, and is direct coupled to the mill, 
the speed being variable in either direction between 0 and 
180 revolutions per minute. The cooling of such a machine, 
owing to the periods at which it is at rest, is not so satis- 
factory as in the case of a continuous running motor, and, 
consequently, a forced draught is blown into the machine 
by means of a motor driven fan, to produce the necessary 
cooling. To prevent an undue amount of dust settling 
on the windings of the machine, which ultimately might 
cause trouble, a filter is introduced whieh cleans the air 
before it reaches the motor. 


EQUIPMENT FOR REVERSING WorK. 
When designing an equipment for reversing work, two 


main factors have to be taken into consideration——first, 
the maintenance of a steady demand from the supply in 
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Fig. 4—-DIAGRAM OF CONNECTIONS 


place of the rapidly recurring peaks called for by the mill, 
which may exceed 20,000 horse-power, and, secondly, the 
reversal, in a simple manner, of a mill motor, the rotating 
portion of which may weigh up to 120 tons. 

These two difficulties are met by the introduction of a 
motor generator fly-whecl set, the fly-wheelacting as areser- 
voir of energy. The motor driving the fly-whcel is caleu- 
lated out on the average load taken by ‘the mill over a 
period, and may be of } or even } of the horse-power ot 
the mill motor, depending on the class of work being done, 
the difference in power between the demand of the mill 
and the power of the fly-wheel motor being either given 
out by, or stored up in the fly-wheel, as the power demand 
is greater or less than the average. 

The reversal of the motor is done very simply by altering 
the direction of the current supplied to its armature by the 
generator of the fly-wheel set, the control of the latter being 
done by varying its field current in strength and direction. 
Thus, no armature currents, which may exceed 8000 
amp res, need be controlled. 

As the use of this type of equipment is coming rapidly 
into prominence, a short description of the method of con- 
trol is, perhaps, not out of place. 

The operator for the mill is on a platform raised over 
the live roll track on the incoming side of the mill, and the 
whole of the control of the speed and direction of rotation 
of the mill motor is done by means of a lever moving back- 





wards and forwards in a straight slot, The centre position 


of the lever corresponds to a state of rest of thw motor, 
and a forward or backward movement gives a rotation in 
the one direction or the reverse. 

This procedure is similar to that adopted in the case of a 
steam drive, but where it differs in an important particular 
is that each position of the lever corresponds to a definite 
speed of the mill motor independently of the power being 
given. Thus, under no circumstances can the speed of 
the motor exceed the maximum for which it is designed, 
and the racing so noticeable with a steam engine when 
the metal leaves the rolls is entirely avoided, and the 
attendant stresses produced eliminated. 

It may be mentioned also at this point that the stored 
energy in the rotating parts of the motor is, on reversal, not 
wasted as in the case of an engine, but restored to the fly- 
wheel and thus rendered available for the néxt pass. 


Metuop or CONTROL. 


The function of the control lever is to vary the field 
currents of a small motor generator set embodying two 
generators, the armature output of which is used for excit- 
ing the fields of the variable voltage generator and the 
mill motor respectively. With the control lever in the 
central position, the field current in the exciter supplying 
the variable voltage generator is at zero, whilst the field 
current in the exciter supplying the mill motor is a maxi- 
mum. Thus you have the condition that the mill motor 
is fully excited whilst the variable voltage generator is at 
zero voltage. A forward or backward movement of the 
lever serves to raise the voltage on the generator supply- 
ing the mill motor armature by acting on its exciter, and 
the speed of the motor corresponds to the voltage thus 
applied and its direction of rotation to the design of the 
voltage. This raising of the voltage continues until the 
maximum speed is reached, at which the full torque is 
required, after which a further movement of the lever 
weakens the mill motor field through its exciter and the 
speed of the motor increases to its maximum value. Con- 
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Fig. 5—SECTION OF FLY-WHEEL 


stant horse-power, that is, reducing torque with increas- 
ing speed, is given throughout this latter portion of the 
speed range. 

Fig. 4 shows in skeleton the diagram of connections for 
the plant, E 1 and E 2 representing exciters of the variable 
voltage generator and mill motor respectively, C being 
the main controller and M and G being the mill motor and 
variable voltage generator. 

This method of control, whilst somewhat cumbersome 
toe explain, is very simple in practice, as the only currents 
to be controlled are those flowing in the fields of the small 
exciters, the value of which in this instance represent 
only } of 1 per cent. of the full-load current of the mill 
motor. The controller itself is consequently of very small 
dimensions, and takes a form not widely different from 
the well-known face-plate type crane controller. In 
earlier plants the control was carried out by varying the 
fields of the mill motor and variable voltage generator 
themselves, but this entailed the use of a somewhat com- 
plicated contactor gear, which is avoided under this later 
arrangement. 

The fly-wheel motor generator set consists of an 1800 
horse-power 3-phase induction motor, a 30-ton 12ft. fly- 
wheel, and the variable voltage generator mentioned 
above, the working speed varying between 500 revolu- 
tions per minute and 390 revolutions per minute. 

The set is carried in four bearings and mounted on a 
combined bed-plate, the fly-wheel bearings taking half 
the weight of the machines, which are placed one on each 
side of it. 

THE FLY-WHEEL. 


An interesting feature of this plant is the type of fly- 
wheel employed. To keep the weight of the wheel a 
minimum whilst embodying at the same time a large 
stored energy—the value of this latter being 100,000 horse- 
power seconds—it is necessary to use a fly-wheel with a 
very high peripheral speed of the order of 20,000ft. a 
minute. 

Fig. 5 shows a cross-section of the wheel, and indi- 
cates the method of bolting up. This design lends itself 
very easily to perfect balancing, which is essential for 
satisfactory running, an out-of-balance on the rim of 1 lb. 
exerting a pull equal to 500 lb. To reduce the windage 
losses to a minimum, the sides of the spider are enclosed 
by polished steel plates, and a cover surrounds the outer 





rim of the wheel for the same purpose. When first experi- 
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menting with high-speed fly-wheels, a test was made to 
see whether any considerable saving in windage loss could 
be obtained by running the fly-wheels in vacuo, but it was 
found that more power was used in maintaining the vacuum 
than was saved by adopting this practice. 

Special means are adopted for lubricating the fly-wheel 


former a simple adjustment varies the power taken by 
the motor. This is of service when rolling lighter mate- 
rial, as the average demand from the power station can 
be reduced proportionally, and in the case of the plant in 
question, one-half the normal power has successfully been 
used on certain classes of material. 


bearings, oil at a pressure of about 300 Ib. to the square | 


inch being forced in under the shaft by means of small 
year pumps, one for each bearing. These pumps are 
driven by belts from the fly-wheel shaft, but on account 
of the importance of maintaining a continuous supply 
an alternative set.of motor-driven pumps is provided, 


which are used for starting-up purposes, and also as a | 


stand-by to the belt-driven pumps. 

The oil on its return from the bearing is first passed 
through a filter and then through a cooling tank before 
being used over again. In addition to this forced lubri- 
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Fig. 6--PLANT FOR 16-INCH MERCHANT MILL 


cation system, oil rings are provided, which serve the 
purpose of keeping the plant running for a short time in 
the event of the failure of the forced lubrication. 

The interchange of power from and to the fly-wheel is 
brought about by means of an automatic slip regulator. 
This consists of a water resistance, the value of which is 
altered by raising and lowering suitably shaped metal 
plates in the tanks containing the water. The movement 
of the plates is brought about by a so-called torque motor, 
which can be seen in the illustration. This machine is 
similar to an ordinary induction motor, but the rotor is 
prevented from moving by the restraining force of the 
plates. The weight of these serves to counterbalance 
the tendency of the rotor to move at such times as the 
normal current is being taken by the motor driving the 


fly-wheel set. When a piece of metal enters the rolls there | 


is a heavy demand for power from the fly-wheel set gene- 
rator, which power would, under ordinary circumstances, 
be reflected in the power given by the motor driving it. 
In the present instance, however, as soon as the current 


INSTRUMENT. 


Mounted alongside the.control lever is an instrument 
pillar which serves to give the driver full information as 
to the operation of the complete ‘set. An ammeter indi- 


cates the power being given at any moment by the mill 
motor, whilst an indicator simultaneously gives the speed 
Three lamps which 


|at which this motor is revolving. 
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direct current which is applied directly to a direct current 
motor on the mill. 

The illustration on page 142 isa view of the electrical plant 
installed, and Fig. 6 gives a diagrammatic arrangement of 
the plant and its connections. 

The power, which at the lower speed would normally 
be wasted in the rotor resistances, is taken to the slip-rings 
of a rotary converter C, and is there transformed to direct 
current power which is delivered back to the direct current 
motor D, which is coupled directly to the induction motor. 
Consequently, the reduced horse:-power of the three- 
phase motor with reduced speed is compensated for by 
the increased power of the direct current motor, the horse- 
power output of the set remaining constant indepen- 
dently of the speed. 
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Fig. 7—LAY OUT FOR A 7-INCH WIRE ROD MILL 


light up at different speeds of the fly-wheel set give infor- 
mation as to the reserve power in the fly-wheel, and if the 
lamp corresponding to the lower working limit of the set 
comes in, it is necessary to roll slowly until such time as 
the fly-wheel set has regained its speed, as otherwise the 
mill demand would be reflected on the supply and the 
driving motor would be overloaded. 


Moror Drive ror 161n. MERCHANT MILL. 


The illustrations—see page 142 and Fig. 6—represent the 
motor drive for a 16in. merchant mill for rolling general sec- 
tions, with an output per shift up to 140 tons. The motor in- 
stalled was rated for a normal continuous output of 1000 
horse-power with an overload capacity of 25 per cent. 
above that figure for two hours, and 100 per cent. momen- 
tarily. 

The mill consists of three stands of rolls working three 
‘high, of which two stands are employed when rolling 


* The motor set is designed for a constant output of 1000 
horse-power at any speed between 75 and 150 revolu- 
tions per minute, the lower speed and increased torque 
being used when rolling the heavier sections. A flexible 
coupling mounted on the motor shaft extension couples 
up to a 40-ton 14ft. 6in. diameter, fly-wheel, which is con- 
nected directly to the mill. The speed control of such a 
plant is carried out by altering the field of the direct current 
motor D, by means of a shunt regulator mounted on the 
switchboard, and by having this auxiliary motor com- 
pound wound, a fall in speed is automatically produced 
between no load and full load, thus enabling the fly-wheel 
to give out a portion of its stored energy when the peak 
loads occur. 


DrivE For 71n. WIRE Rop MILL. 


A diagram of the lay out fora 7in. wire rod mill is given 
in Fig. 7. The mill consists of two sets of rolls, the bolting 





Fig. 8—FLY-WHEEL FOR WIRE ROD 


taken by the motor tends to rise, the torque motor, which 
is controlled by this current, exerts a larger turning 
moment and raises the plates, thus inserting an increased 
resistance in the rotor of the driving motor, which, con- 
sequently, falls in speed, and the make-up power between 
the demand of the mill and the normal power of the motor 
driving the fly-wheel set is given out by the fly-wheel. 


When the metal leaves the rolls the demand from the mill | 
immediately falls below the normal and the reverse action | 


takes place : the weight of the plates overcomes the torque 
of the motor and they are lowered into the liquid, thus 
reducing the resistance in the rotor, and the motor speeds 
up, restoring energy in the fly-wheel. 

A speed variation of 20 per cent. is usually allowed on 
the fly-wheel set, thus rendering available for useful work 
36 percent. of the total stored energy of the fly-wheel. 
The torque motor is operated by a series transformer 


mounted in the cable connections leading to the motor | 
of the fly-wheol set, and by having tappings on this trans- | 


MILL 


angles, and three stands when rolling rounds, and is fed | 


from a continuous heating furnace within a short distance 
of the incoming side. Power-driven live rolls work on 
both the incoming and outgoing sides of the mill. 

To meet the various classes of work dealt with in a mer- 
chant mill a variable speed is essential, and the question 
arose as to how this could best be obtained with only a 
three-phase power supply available. It was decided 
finally to adopt a composite set which, whilst taking 
power from the supply, gave all the characteristics of a 
D.C. motor, such as easy and efficient speed control, con- 
stant horse-power, é.e., increasing torque with reducing 
speed, and a drop in speed from no load to full load with- 
out loss of efficiency, so that a fly-wheel could be bene- 
ficially utilised. 

A number of other drives of this type have been em- 
ployed throughout the country with good results, but in 
modern practice it is now more usual to install rotary con- 
verters connected to the three-phase mains, which ganarete 


Fig. 9—-MOTOR FOR FINISHING MILL 


and finishing rolls respectively, and these were originally 
driven through belts from the two engines mentioned 
above. When the new drive was installed the belting 
was done away with and two motors were directly coupled, 
one to the bolting roll train and one to the finishing roll 
train. The bolting rolls are of the double two-high type 
with repeaters behind the rolls, and the finishing train is 
three-high, and the wire is looped by hand in the usual 
way with this type of mill. 

Before the size of motors and generating plant was 
definitely determined, careful tests were taken on the 
existing steam engines as a guide to the power required. 


| This was necessary, as the drive represented the first 


example of a wire mill to be electrically driven in this 
country. An ample margin was allowed on the power 
so obtained to cover the greater output it was proposed to 
roll in the mill, and the motors finally installed were of 
400 horse-power for the bolting rolls and 550 horse-power 
for the finishing rolls. The generating plant was 
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designed for an output of 750 kilowatts at 440 volts direct 
current, the turbine being of the mixed pressure type 

The incoming billet for the bolting rolls is about 2in. 
square, and leaves this train of rolls with an area of about 
} square inch. This passes straight forward to the finish- 
ing rolls, and as many as ten passes may be occurring 
simultaneously. The normal size of rod finished is about 
sin. in diameter. 

The 2in. billet enters the bolting rolls with a length of 
about 3ft., and heavy draughts are taken on the first few 
passes, resulting in short but heavy peak loads. The 
average demand for power throughout this period is com- 
paratively small, and the motor is designed from the usual 
point of view, viz., that of the average demand rather 
than that of the peak demand. This has two advantages, 
the first and most important being that the peak loads 
required from the supply are reduced in value and length- 
ened in time, thus giving a much more favourable con- 
dition for efficient working. Secondly, the capital cost 
of the plant is reduced. The difference in power between 
the average demand and the peak demand is obtained 
from a fly-wheel inserted between the motor and the mill, 
which automatically has its speed reduced during such 
periods of load. 

A cast steel fly-wheel, about 15 tons in weight, 12ft. 6in. 
in diameter, was supplied in the present instance and 
arranged in the manner seen in Fig. 8. 

The armature of the motor was mounted directly along- 
side the fly-wheel, and the whole supported by two solid 
bearings carried on an all-round bed-plate. This method 
has the advantage of considerably reducing the overall 
length of the drive and of avoiding any form of coupling 
between the motor and the fly-wheel. 

The motor, to meet the varying classes of work, was 
designed with a speed range between 190 and 270 revolu- 
tions per minute, at full load, and a compound winding 
automatically gives a fall in speed from no load to full 
load, so that the stored energy in the fly-wheel may be 
utilised. , 

To ensure good commutation under all conditions o1 
load, a compensating winding is added to the field to 
neutralise the heavy armature reaction which occurs on 
peak loads. This practice, whilst adding slightly to the 
capital cost involved, is fully justified by the improved 
commutation which results. 

A diverter mounted on the frame of the machine is used 
for shunting a portion of the current flowing round the 
compound winding, and enables the fall in speed between 
no load and full load to be adjusted at will, thus on light 
material the average speed of the motor can be kept up 
by using a less drop in speed. 

The finishing mill moter—Fig. 9—is also of the variable 
speed type, the range being 400 to 550 revolutions per 
minute at full load. No fly-wheel was employed in this 
case, as the peak loads, owing to the long length of material 
rolled, persist for an appreciable period, and an equalising 
effect could only be obtained by having a fly-wheel of a 
weight which would prove a non-commercial proposition. 
The results obtained from this drive were so satisfactory 
that the conversion of the remaining plant has been pro- 
ceeding steadily since that date, and three additional 
motor drives have been installed. The mills are engaged 
on general merchant work which, from its variety, neces- 
sitates, for efficient rolling, a wide range of speed on the 
motor. This in turn renders the employment of direct 
current motors almost obligatory, and for this reason 
the generating plant was of the direct current type. 

It may be stated generally that direct. current motors 
have proved themselves more suitable than three-phase 
motors over a wider range of work, and for steel works prac- 
tice it would appear as though such motors would be the 
more widely adopted in the future. 


MeErtuHops or Driving. 


In the above-mentioned examples the motors have 
been direct coupled to the mills, and have run at the same 
speed. This practice is one which can be recommended 
as being the most efficient, and, at the same time, the 
most reliable as any form of transmission, whether gear 
or ropes is omitted. Such direct coupled motors have 
been used even for sheet mill drives where a speed of, 
perhaps, 30 to 35 revolutions per minute has been neces- 
sary, and although the adoption of such a slow speed 
increases the capital cost of the plant, yet in most in- 
stances the efficiency saving can be shown to justify such 
a drive, particularly when taken into conjunction with 
the elimination of the upkeep of ropes or gears, and the 
extra cost involved, when considered as part of the capital 
cost of the complete mill, represents only a fraction of the 
total. 

In certain cases, and particularly where an existing 
drive has to be converted, it may be necessary to have 
some form of transmission drive, such as gear or rope, the 
most usual reason for adopting such transmission being 
the desire to put down the electrical plant without stop- 
ping the mill. It is also usually somewhat less costly to 
have high-speed motors with some form of reduction to 
the mill, and illustrated below are some drives of this type, 
which have given very successful results. 








Tue frequency of slips on railways is a question raised 
by the recent fatal passenger train derailment on the 
Midland Railway. All serious slips have to be reported to 
the Board of Trade, and they subsequently appear in the 
Department’s annual returns of railway accidents under the 
heading ‘Slips in cuttings or embankments of such a 
nature as to involve danger.” From the figures in the 
returns from 1902 to 1915 inclusive, we find that during 
those fourteen years there was an aggregate of 440 such 
slips reported, or an average of 31.4 per annum. The 
worst years were :—1903, 88, including 48 on the Great 
Eastern, and 26 on the Great Western ; 1907, 28, including 
10 on the Furness ; 1909, 36, including 10 on the Great 
Eastern ; 1910, 33, ineluding 16 on the Great Western ; 
1912, 80, including 47 on the Great Eastern, mostly in the 
East Anglia district. During the last twenty-five years 
the Board of Trade has only considered it necessary to 
inquire into two accidents arising out of slips—one on the 
Midland in 1893, and one on the Great Western in 1895. 





NAVAL NOTES. 


American Progress in 1917. 


Tue 1917 annual reports of the chiefs of the 
various bureaus under the Navy Department have now 
been made public. Rear-Admiral Palmer, head of the 
Bureau of Navigation, states that ‘* the personnel has been 
provided for every operation of war, projected by the 
Department.” Since April 6th, 1917, he announces that 
745 vessels, including battleships, destroyers, submarines, 
auxiliary cruisers, supply ships, &c., for service in the 
fleets and abroad, have been commissioned with full 
personnel. Some of these vessels were ‘in reserve’ and 

‘in ordinary,” but the greater part of them are newly 
commissioned. Rear-Admiral Palmer recommends a 
large increase in the personnel, sufficient to bring it up to a 
total of 200,000 regular seamen, exclusive of reserves. 
Recruiting, he says, has been remarkably successful. 
“Tt is interesting to note that all enlistments in the Navy 
are entirely voluntary, and that all recruits have come in 
for a full four years’ enlistment, rather than for the period 
of the war.” Rear-Admiral Earle’s report, as Chief of the 
Bureau of Ordnance, covers a wide range of important 
subjects. All the evidence points to the depth charge as 
being the most efficient weapon against submarines, he 
says. A large supply of small depth charges was available 
immediately after the United States entered the war, but 
the design and construction of a large type of depth charge 
has been undertaken, and deliveries are being made. In 
addition to depth charges, the Bureau has developed and 
procured a supply of a number of weapons specially 
devised for anti-submarine use, the details of which are 
kept confidential. “‘ There may be mentioned, however, 
anti-submarine aircraft bombs, non-ricochetting shell, a 
heavy projectile howitzer, and smoke apparatus.” 


Ordnance and Ammunition. 


The report goes on to say that a considerable 
number of 3in. anti-aircraft mountings have been com- 
pleted and supplied to ships in commission. A new design 
of long recoil, high angle 3in. and 6-pdr. mountings for 
small craft has been completed. The heavy demand for 
guns to arm merchantmen and auxiliaries on the outbreak 
of war exhausted the stock of reserve mountings. Con- 
tracts have been placed for a large number of mountings 
for guns of 5in. calibre and below. The material has 
hitherto been manufactured almost entirely at the Naval 
Gun Factory, so that contracts had to be placed with 
firms having no previous experience in this line of work, 
On the whole, gratifying progress is recorded. The rate 
of production of armour-piercing projectiles has greatly 
increased, and the quality of the projectiles now being 
delivered is better than it has been in the past. The 
almost unlimited capacity of the country for projectile 
making was indicated when sixty-nine firms bid on one 
proposal, and at prices lower than any previous tenders. 
Contracts have been let out, and work is progressing satis- 
factorily in the manufacture of long base range-finders for 
the Fleet. The problem of manufacturing optical glass 
appears to be partially solved, and good optical glass is 
now produced by several firms. The total appropriations 
handled by the Bureau of Ordnance in the past year 
amounted to £86,068,525, as against £6,177,983, the 
largest amount voted in any previous year. During 1917, 
the report continues, a new type of high-powered 6in. gun 
was developed for the armament of the scouts. A I6in. 
50-calibre gun has been completed and will shortly be 
proved. “ Further, certain designs of new and advanced 
types of ordnance of a confidential nature have already 
been carried out.”” The Bureau has ascertained that the 
life of the large calibre guns has been under-estimated, a 
14in. 45-calibre gun having been fired a number of rounds 
far in excess of what was considered practicable. The 
same applies to the 5in. 5l-calibre model, which was 
believed to be very short lived. Special attention has been 
given to the subject of director firing, the system has been 
much improved, and the scope of this method of firing 
greatly extended. 


New Construction. 


Chief-Constructor D. W. Taylor, of the Bureau 
of Construction and Repair, makes a very brief report, 
the gist of which is that upwards of 800 vessels, ranging 
from battleships to small petrol craft, are being built for 
the Navy, and that certain vessels which were not due for 
delivery until late in 1918 are already in active service. 
This statement may be taken in conjunction with that 
made by Secretary of the Navy to Congress last December. 
Mr. Daniels said that there were then under construction 
424 “capital and important ships,’ from battleships to 
submarines and mine-sweepers, but exclusive of ‘‘ chasers.” 
Chief Constructor Taylor states that ‘“‘ On the outbreak of 
war, in addition to utilising the full facilities of existing 
Navy yards, private plants were called upon in accordance 
with pre-arranged plans, and have done a large amount 
of work, supplementing that of the Navy yards. As 
regards new construction, during the year orders were 
placed for large numbers of additional vessels, the order 
of precedence of the various types of vessels under con- 
struction was re-arranged, and exceptional measures taken 
to accelerate the completion of certain types. These 
measures are producing results.” The following vessels 
were removed from the Navy Register between July Ist, 
1916, and June 30th, 1917 :—Fox, Severn, Boston, Iris, 
Princeton, and Rainbow—the last four being transferred 
to the Shipping Board. 


Coast-defence Battleships. 


Some very powerful little vessels have been, or 
shortly will be, incorporated in the lesser navies of Northern 
Europe. The Sverige has already been commissioned in 
Sweden, a sister-ship, Drottning Victoria, is reaching 
completion, and a third unit of the class ‘‘ Gustav V.”’ will 
soon be launched at Malmé. It is not known whether the 
two coast defence ships Bjoergvin and Nidaros, which 
were laid down for the Norwegian Government, have yet 
been delivered, but both were put afloat in 1914. Den- 
mark has lately completed the Niels Juel for coast service, 
and the Dutch Government is said to be contemplating the 
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construction of two improved editions of the Zeven 
Provincien: immediately after the war. The following 
table presents the main characteristics of the most modern 
coast defence armoured ships in European service :— 


| Sweden. Norway. Denmark. 


j | 
| Holland. 
Sverige. peor ag | Bjoergvin. Niels Juel. 
—_—_—— —__—_—— | | —| 
Length, ft. .. Se ee 290 | 54 
Beam, ft. .. 62 | 56 553 "58 
Draught, ft... .. .. 201 204 16} 15) 
Displacement, tons . 6,800 6530 4852 3900 
Designed H.P. 20,000 8500 4500 5500 
Speed, knots .. .. 22.5 16 15 15.8 
Armour—Belt .. . Sin, 6in. Jin, 7in, 
Turrets Sin. 10in. 8in. Tin. 
Armament . 4 llin., 2llin., | 29.4in., | 2 12in., 
45 cal 42 cal 40 cal. | 50 cal. 
8 6in., 4 5.9in., 46in., | 104.7in., 
5O0cal. | 40cal. | 50cal. | 50 cal. 
10 12-pdrs. | 10 12-pdrs. 6 4in | 26-pdrs. 
| 2 torpedo | (:)torpedo | 2 torpedo | 4 torpedo 
tubes tubes tubes tubes 
Weight of broadside 
Bee ‘wa: (hs @S* ee 3540 Ib. 1370 Ib, 1000 Ib. 2248 Ib. 


The above details show that vessels of very moderate size 
may be given a considerable degree of fighting power. 
Considering her limited tonnage the Sverige, in particular, 
attracts attention by reason of her high speed and formid- 
able battery, coupled with fairly good protection. She 
draws at least 4ft. of water more than the earlier armoured 
ships of the Swedish fleet. The Dutch vessel, Zeven 
Provincien, though but little smaller, is inferior in almost 
every respect, but she has a much greater coal capacity. 
The Niels Juel, the smallest of the above group, has a 
surprisingly powerful armament; indeed, in proportion 
to her displacement she is probably the most heavily armed 
vessel afloat. 


The Latest U.S. Destroyers. 


The following announcement appears in the Army 
and Navy Journal of Washington :—Lieut.-Commander 
McCandless, U.S.N., arrived in Washington on January 
ith, after a ten-day voyage in one of the new flush-deck 
destroyers. ‘The behaviour of the vessel has served to 
increase the admiration held by naval constructors for 
this new design of craft. 








VACUUM BALANCE CASES.* 


By BERTRAM BLOUNT and WITLLIAM H. WOODCOCK: 

IN a recent paper—see THE ENGINEER, November th, 
1917—it was shown that whereas it is generally accepted 
that a balance by a maker of the highest repute should 
indicate with certainty a difference of 1 part in 2,000,000, 
say, 0.1 milligramme with aload of 200 grammes in each 
pan, yet, asatact, six balances of the bestjkind procurable, 
tested by three skilled observers at two places, under the 
most careful conditions and with standard weights, showed 
variations of 0.4 to 1.6 milligrammes over four months. 
This fact was ascertained in the course of a research begun 
about three years ago, and, unfortunately, interrupted 














Fig. 1—METAL VACUUM BALANCE CASE 


At the beginning of the research the accuracy 
and constancy of the balance. were taken for granted, par- 
ticularly asso moderate a sensitiveness as 0.1 milligramme 
with a load of 200 grammes in each pan was sufficient for 
the purpose in view. The main object of the research 
made it necessary to weigh with the degree of accuracy 
already mentioned, in any gas inert towards the materials 
composing the balance and the matter to be weighed, or 
in @ vacuum, with, approximately, the same ease as ordi- 
nary chemical and physical weighings are performed in 
balance cases of the usual construction. Little work of 
the kind has been done in this matter, although various 
vacuum balange cases have been made. Before begin- 
ning work all recorded instances were investigated, and 
by the kindness of Mr. Wilfred Airy, we were allowed to 
examine the vacuum balance at the Board of Trade. 

Of all the published accounts the only paper which was of 
use to us was that of Crookes, in 1877. Sir William Crookes 
explained the whole matter to us personally, and we here 
record our great sense of obligation to him. 

We wished, however, to improve on what had been done, 
and with the aid of Messrs. Casella, the well-known in- 
strument makers, designed a balance case in which the 
ordinary wooden balance case was reproduced in every 
essential, but in gun-metal—Fig. 1. The top is of plate- 
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glass, about 1.9 cm. thick, sufficient to withstand atmos- 
pheric pressure when the case is exhausted. The door, 
which is of plate-glass, in a gun-metal frame, is carried 
on a loose hinge, and can be brought up square with the 
case, and tightly closed by means of thumb screws. 
All surfaces are scraped as for a surface plate. The glass 
top carries a pressure of 750 kilos., and the front about 
1000 kilos, The mode of raising and lowering the beam 
is precisely that used for the ordinary analytical balance, 
but as the balance case must be air-tight the cam shaft 
passes through a stuffing-box. In like manner the rider 
rod passes through’a stuffing-box, and as it was found 
impossible to get this tight with the ordinary movements 
of a rider rod, an arrangement by which the rider could 
be moved by a screw motion was adopted. 

The first test showed that the case was not tight. It 
was naturally supposed that this was due to inaccuracy 
of mechanical fitting, and various methods of making the 
surfaces come physically together were tried. 

The ordinary mechanical mode of making a tight joint 
between two metal surfaces is to insert a ring or washer 
of a softer metal. Lead appeared to be unsuitable, as it 
might be corroded, so gold was tried as a similar plastic 
metal, It may be remarked that pure gold is extremely 
difficult to handle, and many hours were spent in fitting 
the gold washers accurately to the gun-metal case. This 
mode of making the case tight wasa failure. Re-machin- 
ing and scraping of the metal surfaces caused little im- 
provement. Ultimately: it was found that the metal 
was so porous that to maintain a vacuum within it was 
impracticable. Accordingly, the gun-metal case was 
tinned by immersion in a bath of molten tin, and was still 
porous. It was then enamelled both inside and out, and 
leakage considerably reduced. We were, of course, aware 
that gases find their way through metal under high pres- 
sure, but were surprised at the large leakage which occurs 
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Fig. 2—GLASS VACUUM BALANCE CASE 


with such an alloy, mechanically sound, and with its pores 
well blocked with tin, at so small a pressure as 1 kilo. per 
square cm. 

As mentioned above, washers were made of very pure 
and soft gold, and every effort was tried to construct 
a case, satisfactory from an engineering point of view. 
These efforts failed, and the methods of the chemist had 
to be adopted. The plate-glass top and door, instead 
of being fitted to a scraped gun-metal surface, were made 
tight with vacuum grease applied to the same surfaces. 
The gun-metal cocks, two sets of which were tried, were 
abandoned in favour of glass. With these improvements 
the case was fairly satisfactory. 

Using a Gaede pump, we were able to obtain a fair 
vacuum, with a leakage of somewhat less than 0.01 mm. 
per hour. It was necessary, for the object in view, to 
obtain and keep a vacuum of something like 0.001 mm. 
for an hour without the continued or renewed use of a 
pump. In short, it was constancy of condition that was 
sought. 

With all its defects, the metal vacuum case has certain 
merits. It is as near an approach to the ordinary analy- 
tical balance case, operated in the same way, but capable 
of being used in any given atmosphere—provided it is 
not corrosive—as has been designed, to the best of our 
knowledge. It can be used as readily with a moderate 
plenum as with a vacuum. The shifting of both the main 
weights and the rider can be easily effected with the single 
necessity of renewing the atmosphere—or vacuum—when 
the main weights are moved, in which it is intended to 
wors. With modern methods of producing a vacuum 
or introducing gases from cylinders containing them under 
pressure, these operations present no difficulty. It may 
be noted that all such proceedings take time, and any want 
of constancy of the balance itself will nullify the results 
of whatever experiment is in hand. 

As it seemed impracticable to make a metal case gas- 
tight, it was decided to use glass wherever possible. A 
bell jar suggested itself,as a suitable case for the balance. 
The. size was a difficulty, and the largest procurable had 
no side tubulus. Accordingly, one was blown on, and 
we owe thanks to Messrs. Cossor for accomplishing a 





difficult piece of work—Fig. 2. The bell jar was ground 
to fit a thick glass plate carried on a gun-metal plate. 
Through the middle of the two plates was a tube by which 
the rising and falling of the beam of the balance could be 
controlled. A Bunge balance, with a 15cm. beam; was 
used, as we could obtain no bell jar that would cover a 
balance with a longer beam, The rider was controlled 
by a rider rod capable of the same free movement as that 
of the ordinary analytical balance ; eventually the prin- 
ciple of the ordinary glass hypodermic syringe, used with- 
out packing, was adopted, and again we have to thank 
Messrs. Cossor for accomplishing a difficult piece of work. 

The all-glass hypodermic syringe. consists of a glass 
plunger ground to fit the outer tube of the syringe. It 
is fairly easy to grind conical surfaces to fit, but grinding 
cylindrical surfaces to a similar accuracy is not so simple 
and becomes difficult when tho material is glass. The 
difficulty is much enhanced when the length of the cylin- 
drical surfaces is increased. The all-glass hypodermic 
syringe is a cheap and effective apparatus, but it is only 
about 5 cm. long, and has only a small opening at one end. 
It was necessary to make a glass rod, ground to fit a glass 
tube, with such accuracy as to be almost vacuum tight, 
having a travel of 25cm. It would be tedious to record 
the failures, but at length something which achieved its 
purpose was prepared. 

The outcome of these attempts must be regarded as a 
success. The balance case can be exhausted to within 
0.001 mm., and this vacuum can be kept for over an hour. 
The rider can be moved with the same ease as that of a 
balance in an ordinary case. The shifting of the larger 
weights involves breaking the joint between the bell jar 
and the plate to which it is ground—a distinct drawback— 
and a cause of delay. For all that, however, it is an appa- 
ratus which may prove useful for the kind of research on 
which we are intent. 

All that is necessary now is a balance which will fit into 


this case and give constant readings for, say, a year, with. 


an accuracy of not less than 1 part in two millions (0.1 
milligramme on 200 grammesineach pan), and we venture 
to think that it is not beyond the power of our balance 
makers to build such an instrument. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


~Albemarle-street, 
by Professor 


Roya Instirurion or Great Briratn. 
Piccadilly, W. 1. *‘‘ The Mechanism of the Heart,” 
E. H. Starling. 5.30 p.m. 

Tue INstiruTION OF MECHANICAL ENGINEERS.—The Institu- 
tion of Civil Engineers, Great George-street, West minster, 8.W.1. 
Annual general meeting, Papers to be discussed: ‘* Traction 
on Bad Roads or Land,”’ by Mr. L. A. Legros, and “* Utility of 
Motor Tractors for Tillage Purposes,” by Mr. Arthur Amos. 
6 p.m. 

West or Scortanp Iron anp Steet InstiruTe.—Societies 
Room, No. 24, Royal Technical College, George-street, 
Glasgow. Adjourned discussion on papers by Messrs. Anslow 
and Houghton. Paper on ‘‘ Improvements jin the Puddling 
Process,” by Mr. C. H. Desch. Paper on ‘‘ Some Useful Testing 
Machines,”’ by Messrs. J. 8S. G. and H. Primrose. 7 p.m. 


SATURDAY, FEBRUARY l6ru. 


Roya InstITuTION OF GREAT Britain.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Problemsin Atomic Structure (Lecture I.), 
by Professor Sir J. J. Thomson. 3 p.m. 

TuE INSTITUTION OF LOCOMOTIVE ENGINEERS.—Room No. 18, 
Caxton Hall, Westminster, S.W.1. Paper on ‘* American 
Practice in the renga a of Locomotives,” by 
Mr. R. P. C. Sanderson. 2.15 p.m. 


MONDAY, FEBRUARY 18ru. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture I. ‘‘ The Effect of the War on the Economic 
Condition of the United Kingdom,” by Mr. Edgar Crammond. 

0 p.m. 

TUESDAY, FEBRUARY 19ru. 


SHIPBUILDING, ENGINEERING AND STEEL COMMERCIAL STAFFS 
AssocriatTion.—Church Institute, Hood-street, Newcastle-on- 
Tyne. Lecture, ‘‘ Shipbuilding Cost Accounts and their Relation 
to Management, Estimating, and Accountancy.” 7.15 p.m. 

Tue INsTITUTION OF CiviL ENGINEERS.—Great George-street, 
Westminster, 8.W.1. Paper to be. further discussed, ‘‘ The 
West Quay of Madras Harbour,” by The Hon. Sir Francis 
Joseph Edward Spring and Mr. Hugh Henry Gordon Mitchell. 
Paper to be read, ‘‘ Modern Developments in Gasworks Con- 
struction and Practice,’’ by Mr. Alwyne Meade. 5.30 p.m. 


WEDNESDAY, FEBRUARY 20rn. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘*‘ Picturesque Architecture,” by Maurice B. 
Adams. 4.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS (BrRMINGHAM LOCAL 
SectTion).—University, Edmund-street, Birmingham. Paper, 
** Switchgear Standardisation,” by Dr. C. C. Garrard. 7 p.m. 

LIVERPOOL ENGINEERING Society. — Royal Institution, 
Colquitt-street. Paper, ‘“‘Our Fuel Resources and Possible 
Improvement in their Cee > by Professor W. H. 
Watkinson. 8 p.m. 

Royat METEOROLOGICAL Society.—70, Victoria-street, West- 
minster, S.W. 1. Papers to beread: (1) ‘‘ On the Barometer 
Record at the Radcliffe Observatory, Oxford, with Special 
Reference to Professor Turner’s Suggested Discontinuities,”’ by 
Mr. F. A. Bellamy (2) ‘‘ The Diurnal Variation of Barometric 
Pressure at Seven British Observatories, 1871 to 1882: A 
Correction and Some Additions,”’ by Dr. C. Chree. 5 p.m. 


THURSDAY, FEBRUARY 2!lst. 

Tue InstiTUTION or ELEctRIcAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
** Switchgear Standardisation,” by Dr. C. C. Garrard. 6 p.m. 

FRIDAY, FEBRUARY 22np. 


Royat Instirution or Great Brirain.—Albemarle-street, 
Piccadilly, W.1. ‘* The Importance of Art,’’ by Mr. Arthur 
Clutton-Brock, 5.30 p.m. 


SATURDAY, FEBRUARY 23rp. 


Royau INSTITUTION or Great Brirain. —Albemarle- -street, 
Piceadilly, W.1. ‘‘ Problems in Atomic Structure ’’ (Lecture 
II.), by Professor Sir J. J. Thomson. 3 p.m. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Trade. 


So far no intimation has been received of any 
advance in the prices of unmarked finished iron corres 
ponding to that recently conceded in the price of marked 
bars. But ironmasters express their determination to 
press this claim in view of the impossibility of making a 
profit under present circumstances. Such business as is 
passing is conditional upon decisions which it is under- 
stood the Controller is endeavouring to arrive at. It will 
cause little surprise if the latter are of a far-reaching 
character. Everybody recognises that the present control 
fits too loosely. The position is anomalous in many 
respects. A large proportion of the bar iron now passing 
through the mills is made to specifications which take it 
outside of the control as at present established. The posi- 
tion has been further perplexed by the issue of the latest 
modified Government Order respecting marked bars, the 
meaning of which is obscure. Substantial further orders 
have been given out lately by the Government for war 
iron and steel, so that the mills and forges are as fully 
committed as ever. There is everywhere great pressure 
for delivery. Transactions are much smaller than con- 
sumers and merchants are anxious to negotiate. Pro- 
ducers have full order-books before entering into new ones, 
but the importunities of customers cannot be entirely 
disregarded. There is an active demand for black corru- 
gated iron and steel sheets, in which a fair amount of 
export business is passing. Prices are on the basis of 
£17 for doubles, two-ton lots and upwards. The galvanis- 
ing branch is closed down at many of the mills. The price 
is unaltered at £28 net, at makers’ works. With puddled 
billets at £13 to £13 10s., there is a strong market in small 
iron on the basis of £17 10s. for three-eighths rounds. All 
the available supplies are taken up by Class A work. 
Makers of puddled bars have little chance of appreciably 
relieving the existing stringency. Some houses are not 
prepared to do business at all. They state that rising 
costs render it impossible to show a fair profit margin at 
£12.15s., the price which has prevailed latterly. 


Advanced Iron Trade Wages. 


The bi-monthly ascertainments of selling prices 
and wages under the sliding scale of the Midland Lron and 
Steel Wages Board for November and December last has 
now been made known. Puddlers’ wages are raised forth- 
with to 19s. 6d., an advance of Is. 6d. This represents 
24 per cent. accruing under the sliding scale, against 
increased selling prices during November and Decen:zber, 
and the 12} per cent. conceded by the Ministry. The 
latter will be provided by way of subsidy, so that market 
dislocation should be obviated. The return of the accoun- 
tants gives the net average selling price for all classes of 
iron as having been £15 10s. 0.40d. per ton, which com- 
pares with £15 7s. 2.46d. for the previous two months, ?.e., 
September and October last. The return establishes new 
records in the matter of ironworkers’ earnings, and it is 
hoped it will allay unrest for a long time to come. The 
important and at one time difficult arrangements with 
the Ministry of Munitions regarding the application of 
the 12} per cent. munition workers’ advance to the sliding 
scale have proceeded satisfactorily, and, as intimated 
already, will now involve no difficulty in practice. 


Pig Iron Trade. 


In the pig iron trade a good deal of what is termed 
‘* off’ iron is,coming forward from the furnaces, which have 
been converted to basie production, and the market is glad to 
get all it can. Smelters continue to restrict their sales 
of forge and foundry sorts to relatively small lots. In 
the present congested state of order-books they see no 
advantage in pledging output more than they can help. 
The stringency of demand is, indeed, increasing almost 
weekly, so that hardly any firm is able to accept new 
business. In no case are large orders booked, and there 
are many refusals. Many forges and foundries are in 
great difficulties for supplies. The open weather has 
helped delivery of material, enabling the difficulty arising 
from this kind of shortage to be somewhat relieved. Gener- 
ally speaking, it may be said that demand remains in 
advance of the output, and smelters are being harassed 
so much about overdue deliveries. that they are very 
reluctant to enter into new engagements except for re- 
stricted lots. 


The Steel Trade. 


The steel difficulty continues. Users, especially 
makers of small bars and sheets, find it practically impos- 
sible to execute contracts without an increase of supplies. 
The American consignments are very much missed. Among 
wire makers the outcry for supplies of steel is very press- 
ing. It is understood that the Government will allow 
no new contracts for wire rods from America to be entered 
into, and most of the old ones are approaching completion. 
Wire makers declare that unless special arrangements are 
made on their behalf with the British mills many wire 
mills in the Birmingham district will be brought to a stand- 
still. A further advance of 30s. has taken effect in ferro- 
manganese. The price is now £26 10s., a much higher 
figure than has ever been known before. 


Scrap. 


There is a keen inquiry for the better classes of cast 
iron scrap for use in place of best pigs. Supplies fall far 
short of the requirements. Plate shearings are not offer- 
ing to the extent that buyers require in the present strin- 
gency of raw bars and billets. The controlled price of 
£10 7s. 6d. is considerably less than buye ers would readily 
give to obtain supplies. 
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LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE market information regarding iron and steel 
is very scanty just now, and attention is drawn to general 
conditions rather. than to prices or market movements. 
The statement that blast-furnacemen’s wages were to be 
raised as a natural result of a rise in pig iron prices, which 
was prevented by artificial means, is looked upon in this 
district as proving that the subsidy scheme in the pig iron 
trade is now in operation. We have as yet no official 
information as to the exact amount of the subsidies, or of 
their incidence, and the figures published seem inherently 
unreasonable. It is difficult to understand what can be 
the object now of official secrecy, and there is a widespread 
feeling that the publication of a full official account of the 
whole transaction should be forthcoming. 


Foundry Iron. 


The situation as regards foundry iron is not in 
any respect relieved here, and the shortage is as great as 
ever. In the Cleveland district, however, more foundry 
iron is being made, owing partly, according to report, to 
the difficulty of keeping some of the furnaces going on 
basic iron. The foundry trade will be glad of this, of 
course, but the demand for steel-making irons is so pressing 
that the trade as a whole may not be too pleased ; and as for 
the foundrymen it does not follow that because there is 
more iron in Cleveland it will be available, for apparently 
the railway arrangements are Such that it is not at present 
the scarcity of iron, but the scarcity of trucks which is the 
main trouble up there. Plenty of iron has been allocated, 
but the question is how much of these allocations will have 
to be cancelled on February 28th. The prices quoted for 
Derbyshire and Staffordsifire No. 3 irons delivered’ here 
are as before, viz., 98s. 8d. and 102s. 6d. per ton respec- 
tively, and it may now be assumed that these prices_will 
rule up to the end of the war, unless some alteration is made 
in the rates of carriage, of which there has been some talk. 
Sellers still talk of being overwhelmed with orders, and 
any quality of iron is now taken without question. One 
hears even of forge iron being used in a foundry. The 
quantity of Scotch iron coming into the district is smail, 
but the supply is kept up somehow or other. Of course, 
the prices are unchanged at 126s. 6d. to 128s., plus a 
merchant's commission, when the business is not done 
direct. 


Steel. 

aa There is little fresh in the position of the stee 
trade. Some small lots of wire rods lying in Liverpool are 
mentioned occasionally, but the holders talk of £30 per 
ton, and that is a good deal more than was paid lately. As 
to further importations there is no news, and one fears 
that arrangements cannot be made with America at the 
moment, although there is still a hope that something may 
be done. There is no sign of the likelihood of any finished 
steel being released for private work. 


Serap. 

The interest in the trade is now mainly confined 
to the position of cast scrap. For any good class of metal 
from broken machinery dealers now ask £6 5s. per ton 
delivered, and special textile machinery metal seems to 
sell at the same price. The actual amount of business 
passing this week is not so great as formerly ; but that is 
not because the demand is weaker or because dealers are 
not quite satisfied with the price obtainable, but rather 
because the supply is uncertain, and dealers do not desire 
to lose all control over it. There is clearly enough demand 
to absorb all the cast scrap available, and one does not see 
that there is much chance of bringing it from any distance, 
although the price here is higher than in other districts. 
It appears that almost all the common qualities of cast 
scrap, and even the burnt iron, have been used up, and this 
is a further clear proof of the urgency of the demand. The 
foundries here, however, must have secured a fairly large 
supply during the last month orso. There is a full demand 
forheavy wrought scrap, and dealers have no difficulty 
in obtaining the maximum price, plus all the charges, and 
could probably sell very much more if it could be obtained ; 
but wrought scrap must necessarily be scarce when so 
much of the work of construction is being done with steel. 
The latter class of scrap remains very quiet, but sales are 
still made at about the maximum of 105s. on trucks. 
Steel turnings are steady at 65s. on trucks. 


Metals. 

The official prices for copper have not been 
altered ; sheets and rods and 4 x 4 ** braziers,” £147 per 
ton ; flat bottoms, £150; solid drawn and brazed copper 
tubes, Is. 63d. per lb.; copper wire, Is. 4d.; solid drawn 
brass tubes, Is. 4d.; and brass condenser tubes, Is. 54d. 
Old gun-metal about £128 to £130 per ton; old yellow 
brass, heavy, about £90. Merchants here have quoted 
£315 10s. for English tin ingots. 


The Hardening and Tempering of Steel. 


There was an excellent attendance of members 
of the Manchester Association of Engineers, on Saturday 
last, to hear Professor Edwards’ paper on the above sub- 
ject, which is one of special interest to the engineers of this 
district. The paper bristled with information, and was 
liberally illustrated with lantern slides. The author is 
so familiar with the subject that, except at intervals, he 
did not find it necessary to refer to the printed copy 
which was in the hands of his audience. Such a course 
detracts somewhat from the value of the paper. When 
papers are too long to be read in extenso at meotings of 
this nature, it is, of course, customary to read abstracts— 
a usage which is not so effective, from an oratorical point 
of view, as that adopted by the author, but which con- 
centrates the attention of the hearers closely to the points 
of the paper, and prevents some confusion of thought. 
Moreover, unless authors confine themselves to the text, 
there is a possibility of matter creeping in which the reading 
committee has not had a chance of considering. Such 
was by no means the case on Saturday, but I mention it 





to prove the necessity of authors adhering as closely as 
possible to the printed matter. One of the chief points 
which Professor Edwards brought home to the users of 
high-speed steel was the importance of the temperature 
from which high-speed steels are hardened. Broadly, he 
said it should be practically as high as possible, short of 
actually melting the metal. He showéd the influence of 
reheating samples of steel that had been air-hardened, 
from 1050 deg. Cent., and it was seen that the steel lost 
its hardness more quickly than if it had been hardened 
from, say, 1250 deg. Cent., nor does it show the same 
degree of secondary hardening. This the author accounted 
for by the presence of tungsten in the metal, and, as many 
of our readers are aware, tungsten does not go into solu- 
tion until temperatures approaching 1250 deg. are attained. 
Since it is to this expensive element when in solution that 
the properties of secondary hardening and the power of 
retaining hardness at high temperatures are due, little or 
no return is obtained from its use, unless the tool is heated 
to a high temperature prior to hardening. 


Grinding Machines, 


On Saturday last, Mr. Thos. R. Shaw read a paper 
before the Keighley Association of Engineers on “‘ Cylin- 
drical Grinding Machines of British Design.”” The paper 
was illustrated by lantern slides of numerous machines of 
different types made by the Churchill Machine Tool Com- 
pany. The author said the variety of cylindrical grinding was 
surprisingly great, and the conditions to be fulfilled by 
machines for that purpose were numerous and varied. 
Hardly two jobs done on the grinding machine conformed 
to the same standard or were subject to the same conditions. 
Different materials and variations in requirements of the 
finished work called for important changes in the opera- 
tion of the machine, involving wide ranges of speeds and 
feeds. These must be entirely independent of each other, 
so that it is possible to traverse the work past the wheel 
quite independently of the rotary speed of the work, and 
thus enable fine traverses with fast work speeds, or vice 
versd, to be obtained. The author claimed that there was 
no machine tool to-day that could—from the manual exer- 
tion point of view—be more easily operated than the grind- 
ing machine. Special mention should be made of a large 
plain grinding machine illustrated by the author. The 
machine has a grinding capacity of 36in. by 18ft. between 
the centres, and is used for grinding chilled rolls 30in. 
diameter, and weighing eight tons. The author said it 
was generally assumed that the moving of a table carrying 
a heavy weight on this type of machine consumed a lot 
of power, but as the table is carried on a long, continuous 
and well-lubricated slide, the power consumed is very low. 
As an instance of this, a larger machine still than the one 
illustrated had a table and slides weighing upwards of 14 
tons, and on a test being made of the power required to 
operate the table at a speed of 12ft. per minute, it was 
found to be not more than 2 horse-power net when travel- 
ling, and 3 horse-power at the moment of reversal, so that 
the chief objection to this type of machine, the moving 
of a heavy weight, fell to the ground. 


Workmen’s Dwellings. 


The dearth of housing accommodation has become 
very acute in some parts of Lancashire owing to the in- 
crease in the size of some of the establishments devoted 
to the production of war material. I learn that the Par- 
tington Steel and Iron Company, Limited, as well as the 
Irlam Urban District Council, have been officially notified 
that the Ministry of Munitions has decided to proceed 
immediately with the erection of 160 houses in the dis- 
trict for munition workers. The houses are to be built 
upon “garden city”’ lines, with not more than twelve 
to the acre. This scheme is in addition to 78 houses which 
the District Council has erected as part of a scheme of 
154. 

Barrow-1n-Furness, Thursday. 
Hematites. 

The demand for hematite pig iron continues to be 
very heavy, on local as well as general home account, and, 
from present appearances, it is likely to be so for a long 
time to come. So far as Barrow is concerned the steel 
plant is taking up practically the whole of the output from 
the six furnaces blowing at the Barrow Ironworks. From 
other works in the Furness district the iron is promptly 
sent away to various centres and gocs into immediate 
consumption. Cumberland steel makers continue to take 


big deliveries from the Workington furnaces. In North 


Lancashire the make has been lessened to the extent of 
one furnace by the stoppage at the Askam Works, this 
stoppage being necessary in order to install new machinery. 
The furnaces will be overhauled and put into operation 
again as soon as the improvements can be carried out. 
There is prospect of an increased output in Cumberland at 
an early date. Prices are steady, with full maximum rates 
ruling, mixed Bessemer numbers being at 127s. 6d. per ton 
f.o.t., and special brands at 140s. per ton f.o.t. 


Tron Ore. 


For iron ore there is a very heavy demand. 
Raisers and men alike are endeavouring to secure as big 
an output as possible, not only to satisfy the wants of 
smelters in the immediate district, but to fulfil the wants 
of outside users. The demand for foreign ores is steady. 


Steel. 

There are no new features to report in the steel 
trade, where the activity is pronounced at both Barrow 
and Workington. The demand for steel of the semi- 
manufactured sort is brisk, and good outputs are being 
maintained. For finished steel there is a good demand so 
far as ship plates, shipbuilding castings are concerned, but 
rails and other commercial sorts are very quiet. The 
whole of the available plant is busily employed. Steel 
prices are unchanged all round. Shipbuilders and engi- 
neers are very busily employed on a variety of interesting 
work, and boilermakers, iron and steel founders, and 
speciality trades are as busy as they can be. 


Fuel. 
For coal the demand is brisk, and steam sorts 
aro at 27s. 6d. to 30s. per ton delivered, house coal being at 
30s. to 40s. per ton delivered. The demand for coke is 





active. East Coast qualities are mostly used, and they 
are at 38s. 6d. to 42s. per ton delivered, with Lancashire 
qualities at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


ALTHOUGH the great bulk of the contracts for th: 
current month’s supplies have already been fixed up 
a fair amount of new business in Cleveland pig iron has 
been transacted this week, a number of supplementary 
allocations having been issued. The difficulties of deli 
veries, unfortunately, are entirely unrelieved, and althoug) 
the issue of these further allocations indicates that there 
is no shortage of iron, the dearth of trucks and labour is 
such that in all probability deliveries will again be heavily 
in arrears at the end of the month, involving, of course, 
the cancellation of allocations which have not been covered. 
A rather heavy inquiry for forge iron for forward delivery 
is reported, but in the existing state of the market, and the 
uncertainty of the position, makers are not disposed to 
entertain forward business. The export trade con 
tinues very quiet. For home consumption No. 3 Cleveland 
pig, No. 4 foundry, and No. 4 forge are firm at 95s. and 
No. | at 99s., whilst for export the respective figures are 
114s. and 119s. per ton. 


Hematite Pig Iron. 


Another furnace which has been producing hema- 
tite has been blown out, thus reducing the number of 
hematite furnaces on the North-East Coast to twenty-six, 
as compared with twenty-eight a month ago. This 
further restriction in the hematite output is counter- 
balanced by the increasing use of basic iron for steel- 
making, but there remains a-real stringency in the supply 
of East Coast hematite, and only by a careful system of 
distribution is it possible to meet consumers’ re 
quirements from the current output. There is apparently 
no surplus whatever now available for export. The 
export figure of 147s. 6d. per ton for mixed numbers is 
therefore quite nominal, and the home trade is all regulated 
by the official maximum of 122s. 6d. per ton. 


Manufactured Iron and Steel. 


Manufacturers are over head and ears with 
Government work, and are pressed for deliveries to a 
greater extent than ever before. Little consideration can 
be given to export business, which is strictly limited to 
small dealings with Allied Governments. ‘The principal 
quotations for home trading are as follows :—Steel ship 
plates, jin. and upwards, £11 10s.; ,sin., £11 15s.; jin., 
£12; under }in., and down to ¥;in., £14 10s.; under ,yin., 
down to fin., £16 ; under }in., down to .A,in., £17 ; under 
f;in., down to ,zin., £17 10s.; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 15s.; best bars, £14 5s.; double 
best bars, £14 12s. 6d.; iron ship angles, £13 15s.; steel 
hoops, £17 10s. to £18 10s.; sheets produced by steel re- 
rollers, above ,,in. thick, £16; in. and under, to 16 
gauge, inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£16 15s.; under 20 gauge to 24 gauge, £17 ; under 24 gauge 
to 26 gauge, £18 ; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—-Common 
iron bars, £15 5s.; best bars, £15 10s.; double best bars, 
£15 17s. 6d.; treble best bars, £16 5s.; packing iron, £13 10s. 
to £14 10s.; packing iron, tapered, £15 15s. to £16 10s.; iron 
ship angles, £15 to £15 10s.; iron ship rivets, £21; steel 
bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, £13 10s. to £15; 
steel joists, £13 ; steel hoops, £19 to £19 10s.; steel sheets, 
singles, £20 ; steel sheets, doubles, £22 ; steel strip, £17 10s. 
to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Realised Prices of Finished Iron and Stee). 


The secretaries to the Board of Conciliation and 
Arbitration for the manufactured iron and steel trade of 
the North of England, issuing the accountant’s report cf 
the sales for the two months ended December 31st last, 
announce that, under the sliding scale arrangement, the 
wages of puddlers and forge and mill workers for February 
and March will be the same as prevailed during the pre- 
ceding two months. The aggregate sales of manufacture | 
iron and steel during the two months by the firms belonging 
to or associated with the Board amounted to 7752 tons, 
and the average selling price was £13 14s. 5.70d. Of the 
total sales 98.46 per cent. were bars, for which the realise« 
price was £13 14s. 11.09d. per ton, 117 tons or 1.51 per 
cent. were angles, sold at an average of £12 3s. 7d. per ton, 
and 24 tons of plates realised £17 19s. 6.23d. per ton. Tho 
aggregate sales in the preceding two months were 8462 tons, 
and the average price was £13 15s. 4.29d., so that there has 
been a drop in the average price of 10.59d. per ton. An 
analysis of the bi-monthly returns for the past year shows 
that the average sales by the affiliated companies during 
1917 amounted to 49,021 tons, and the average price was 
£13 lls. 9.63d. During the previous year the aggregate 
sales amounted to 48,350 tons, so that there was an in- 
creased sale of 671 tons, and the average selling price in 
1916 was £12 Is. 11.9ld. per ton, the 1917 average thus 
representing an advance of £1 9. 9.72d. per ton. The 
average selling price of each class of material, as compared 
with the corresponding figure for 1916, is as follows :— 


1917. 1916. Increase. 
£4a 2&2 £8. d. £8. da 
_ See ee | Ree} Reeser SF op ee ee ee 
Plates eo 0s 1311 1.72 .. lh & 6.48 i ee 
S00". vs. a0 1311 9.76 .. 12 4 9.53 1.70.33 
Angles oe 13 10 10.71 .. 11 8 2.70 2 2 8.01 
Scrap. 


The demand for all kinds of scrap is as hoavy as 
ever. Foundry scrap is now even scarcer than wrought 
iron, owing to the sharp demand from foundries. Some 
idea of the great change in the scrap trade may be gleaned 
from the fact that old rails, which cost little more than £4 
when laid down, are realising as much as £12 per ton, 
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Shipbuilding. 


Thanks to more favourable weather conditions 
there has been an all-round speeding up of work in the 
shipyards. All the yards are briskly employed, and in 
redemption of official pledges a good deal more labour has 
been provided in the district for absorption in the industry. 
Up to the present, however, the additional labour which 
has been supplied has been chiefly of the unskilled kind, 
and builders welcome the announcement this week that 
20,000 skilled shipyard.workers are to be released from 
the Army. 


The Coal Trade. 


The position of the coal trade and the conditions 
governing it are very much the same as they were a week 
ago. The home trade is vigorous, and larger quantities 
of all classes of manufacturing and industrial fuels are 
moving away. Best steam coals are, if anything, in a 
slightly better position, but facilities are still much below 
requirements, and the collieries are working irregularly. 
The Durham gas coal trade is very disappointing also, 
owing to the lack of facilities, and all qualities are freely 
offered at late prices. The household coal trade is still in 
a good position both for home and export, and the entire 
production is quickly disposed of at firm prices. Coking 
coals, smithies, peas and nuts are in brisk demand, the 
home works absorbing the full production, and nothing is 
available for export. The Durham bunker coal trade is 
slow, there being only a quiet demand. The gas-house 
coke market is active, and although stocks are con- 
siderable a shortage of labour limits movements. Foundry 
and furnace qualities of coke are steady, with good inquiries 
both for home and shipment. The principal home quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. 
to 28s.; Tyne prime steams, 29s. 6d. to 30s. 6d.; unscreened 
for bunkers, 23s. 6d. to 25s.; household coal, 22s. 6d. to 
23s. 6d. for the home trade ; 28s. 6d. to 32s. 6d. for export ; 
best Blyth smalls, 21s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and 
nuts, 3ls. to 33s. 6d. Durhams : Steam (locomotive), 31s. 
to 32s. 6d.; special Wear gas, 26s. 6a. to 29s.; best gas, 25s. 
to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s. 6d.; best bunkers, 27s. 6d.; superior qualities, 
30s.; smithies, 29s. to 33s. 6d.; peas and nuts, 3ls. to 
33s. 6d.; coking coals, 26s. 6d. to 27s. 6d.; coking smalls, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s.; 
blast-furnace coke, 33s. for home use, 45s. for export ; gas 
coke, 32s. 6d. to 35s. 


Northumberland Miners’ Wages. 


An agreement between the Northumberland 
Coal Owners’ and the Miners’ Association, respecting an 
altered percentage on minimum rates, has been approved 
by the Coal Controller. The effect of the agreement is that 
boys of fourteen to fifteen years of age who used to receive 
2s. 8d. per day are raised to 3s., and the grades of pay for 
young men go up to 6s. a day. Datal men, who received 
6s. 4d. per shift, now get 7s. 14d., and men piece workers, 
who received 7s. 5d., are entitled to 8s. 3d. 








SHEFFIELD. 
(From our own Correspondent.) 
A Notable Week. 


To-pay the Marquis of Crewe is being installed 
as Chancellor of the Sheffield University, and the event is 
the more notable in the history of the city by reason of the 
very intimate relations between the University and the 
steel industry, the latter being fully represented at the 
imposing ceremonial arranged. All the English Univer- 
sities are to be represented, chiefly by their vice-chancellors, 
and amongst other guests will be the Ambassadors of 
France, Italy, the United States,and Japan. The Master 
Cutler—Sir W. H. Ellis, managing director of John Brown 
and Co.—and Mr. Peter McGregor—President of the 
Chamber of Commerce—are to present to the Chancellor 
the trust deed of the fund raised by Sheffield in memory of 
the late Colonel Hughes, who did so very much in the 
interests of the steel trade, and during the day the Earl of 
Crewe will visit the works of Wm. Jessop and Sons, Limited 
—of which Colonel Hughes was a director—and of Vickers 
Limited. On the previous day the Serbian Commercial 
Mission reached Sheffield, in charge of two representatives 
of the Department of Overseas Trade. The party consisted 
of officers and members of the Serbian Industrial Chambers, 
the Chamber of Commerce, the Belgrade University, and 
the University of Commerce, and to-day the visitors will 
lunch at Messrs. Jessop’s Works with Lord Crewe. The 
Vice-chancellor of the Sheffield University, by the way, 
has arranged for the holding at the Applied Science Depart- 
ment of a special course of lectures dealing with develop- 
ments in the coal carbonisation industry. The course is 
really intended for persons engaged in the gas or coking 
industry, and is to consist of three groups of four lectures 
each, to be given by experts during March and April. In 
view of developments now taking place the series should 
prove most helpful and ought to be well attended. 


The Labour Outlcok. 


There is a feeling here that, after all, the threat- 
ened trouble over the man-power problem will not 
materialise. There is in this district, as indicated in a 
previous letter, a very strong feeling against the ‘‘ down 
tools” policy, and although there is always the danger of 
the wiser heads being hustled from the path by the element 
ever ready to make trouble, there seems reason to believe 
that such a mistake will not be made on this occasion. 
Nevertheless there is in some quarters a none too settled 
feeling, and it behoves every worker with a spark of 
respect for his country, and the safety of the Allies’ cause, 
to do his utmost to counteract it. Things are already in 
arrears, in some particulars, asa consequence of sectional 
stoppages in the past month or so, and the effect of the 
recent dislocation of steel output in South Wales is being 
rather badly felt here, Sheffield being a good customer for 
Welsh basic steel, so that any ‘“ downing” of tools now 
would be nothing less than an act of treachery, however 





little it was meant to be so. Leaders in the steel industry 
here realise that we have now reached the real testing time. 
They seem to think the end of the war is near, but only if 
everyone exerts the utmost effort and overcomes any 
sense of war weariness. As a matter of fact, from what I 
can gather, the output from this district may be said, in a 
general sense, to be so good and so excellently organised 
that the pressure is slightly easier. One does not notice 
the rush that characterised the whole district a year ago. 
Work is going with a steadier swing, and hours have been 
regulated better, with much less Sunday work. What 
effect the new ‘“‘comb out” will have makes manufac- 
turers a little anxious, but it is a difficulty that will have to 
be surmounted by some means. The process has already 
begun, and I hear that in certain of the works men are 
being marked as “ indispensable,” though the number is 
comparatively few. Aconsiderable proportion will appa- 
rently have to be fought for by the firms requiring their 
services, and the remainder will have to furnish the quota 
demanded by the military. 


An Interesting Point. 


A matter which Sir William Clegg thought was 
one of considerable interest came up at the Munitions 
Court here the other day. It was a claim made by an 
Army Reserve munition worker against a firm for com- 
pensation. The man, it appeared, was sent to the works 
as a plate edge planer, but was found incompetent for the 
job. As he had been sent by the local labour exchange 
officials the firm communicated with them to the effect 
that the man’s services would not be required beyond 
the three weeks’ notification. It was admitted that the 
letter was received at the exchange, but through some 
oversight the exchange failed to communicate with the 
applicant regarding fresh employment, with the result that 
only when he was paid up did the man know that his 
services had been unsatisfactory, and a week passed before 
he obtained fresh work. ‘‘ The Court,” said Sir William, 
“awards applicant £2 10s., and regards the Attercliffe 
Labour Exchange as responsible for the trouble. If the 
Court could have made the order against the labour 
exchange and not against the firm it would have done so. 
The firm is exonerated from all blame in the matter, but 
the Court is bound to make an order against it. At the 
same time, if the Attercliffe Labour Exchange has any 
funds at its disposal, the Court thinks it should refund the 
amount of the present order to the firm.’”’ Which course 
seems the only equitable one. Why should the sins of the 
labour exchange be visited upon an avowedly innocent 
firm? It was a small sum truly, but something seems 
wrong with the law on the point if that is how it must be 
administered. Of course, in these days the money will 
come out of excess profits, if the firm makes any—and I 
think it does—so that no particular harm will be done. 


Colliery Under-managers. 


Recently a Yorkshire branch of the Midland 
Counties Colliery Under-managers’ Association was formed, 
and at a meeting at Sheffield on Saturday the objects of the 
Association were discussed. The idea that it was a trade 
union in any shape or form was repudiated. The main 
objects of the Association are to improve and safeguard 
the status, economic position, and conditions of employ- 
ment of members, to protect the interests of members in 
all matters connected with their employment, to consider 
and discuss questions directly or indirectly concerned with 
mining or allied industries, and to promote the efficiency, 
knowledge and attainments of members. At a time when 
so much depends upon an abundant and steady supply of 
coal, and being face to face with highly organised com- 
petition in almost every avenue of production, the Asso- 
ciation recognises that the executive officers of any such 
industry should be men who may be depended upon to 
utilise all the forces at their disposal in the most effective 
manner, and therefore it aims at securing “ the best men 
available for such tasks, and at making the acceptance of 
the duties and responsibilities attractive to men of good 
education and superior training.””’ The new Yorkshire 
branch should fulfil an extremely useful place in the coal- 
fields of the West Riding particularly. 


Metallurgists and Chemists. 


It seems as if the birth of the Sheffield Associa- 
tion of Metallurgists and Metallurgical Chemists—the 
second meeting, by the way, was held this week, when 
Mr. B. Methley, F.I.C. (chief chemist at Steel, Peach and 
Tozer’s) read an interesting paper on ‘‘ Quenching Oils ’””— 
was in the fulness of time. Its existence is causing a few 
heartsearchings, and, in spite of a wild controversy which 
has arisen between Dr. Arnold and Dr. Hatfield, the respec- 
tive presidents of the Sheffield Society of Engineers and 
Metallurgists and the new association, there is not the 
slightest doubt that before much more water has flowed 
down the Don these excellent bodies will be working 
together in the utmost harmony. If the newcomer has 
been the means of shaking up the Society of Engineers 
and Metallurgists a little—I notice that the Council of the 
latter is recommending the creation of a new class of mem- 
bers, to be termed “‘ complimentary members,” open to 
the lecturing staff of the Applied Science Department of 
the University—nothing but good will have been done, 
for however excellent has been the work of the Society in 
the past, there are greater things yet to be accomplished, 
and the youthful enthusiasm and breezy optimism of the 
new Association is like opening a window to admit good 
fresh air. Dr. Arnold’s fear seems to be that the Associa- 
tion will overlap the work of his Society, whereas he had 
understood its two chief objects were to raise and protect 
the professional status of metallurgical chemists, and to 
supply what has been a long-felt need here—a comfort- 
able and useful club for applied scientists. When the 
Association has got into its stride it will probably be found 
that Dr. Arnold’s surmise is quite correct, with this addi- 
tional advantage, thet the new Association will provide a 
ground upon which metallurgists, chemists and leading 
works officials will have a fine opportunity to fraternise 
and to be a mutual help. The present ruffle on the surface 
will soon subside. It is nothing that either body need 
worry about fora moment. What seems essential is that 
young chemists, particularly of the student class, should 
see that the new Association presents to them the means 
of more speedily realising their ambitions in the profession 





of their choice, by helping them up the only path that 
really “ gets there,” 


Round the Works. 


There is no particular change to report in the 
general situation, except, perhaps, that the question of 
exports becomes almost daily more difficult, and should 
the war be prolonged over this year, we can see general 
trade reach the vanishing point. There is a fair amount 
of work in hand connected with locomotive parts—but 
nothing to be compared with the demand-—and essential 
requirements of railway and tramway steel are receiving 
attention. The same remark applies to wagon building 
and repairs, though in this case the timber shortage is 
keenly felt, and even iron and steel are difficult to obtain 
for the purpose, so far as private traders’ wagons are con- 
cerned, besides which prices for completed wagons are 
up from 250 to 300 per cent. on pre-war values. Repairs 
are, of course, the chief consideration, and in this connec- 
tion I have just received a copy of a circular addressed 
to the shareholders of at least nine of the principal railway 
carriage and wagon companies in the country, including 
four in this district, two in Birmingham and the well- 
known Gloucester concern. It is to the effect that it has 
been decided to form a new company to be called “‘ Wagon 
Repairs, Limited,’’ which will take over the wagon repair- 
ing departments of the companies interested. The pro- 
moters believe that this union of repairing interests will 
effect many substantial economies, and secure greater 
expedition in the repair of wagons, besides conducing very 
materially to the national interests. 


Iron, Steel, and Coal. 


Forge and foundry pig iron and finished iron 
continue in extremely short supply, and basic pig is prac- 
tically off the market for new business. Consumers of 
hematite iron were cheered by a report from the West 
Coast that two more furnaces had been put into blast, 
though, from all accounts, there is some fear of a furnace 
being damped down, which rather neutralises the good 
news. Otherwise, the iron market shows little change. 
As to steel, the output may be expected to show an appre- 
ciable increase for some time to come, for new “furnaces 
are continually coming into operation. For all kinds of 
iron and steel scrap, including turnings and borings, there 
is an absolute boom, The steam coal market shows prac- 
tically no change. Best South Yorkshire hards are 
quoted 19s. to 19s. 6d.; best Derbyshire hards, 18s. 6d. 
to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; 
nuts, 17s. to 18s.; all per ton at pit. Slacks are very strong 
at previous rates, and the position of house coals shows 
little alteration. Branch is quoted 23s. to 23s. 6d. and best 
Silkstone 20s. to 21s. per ton at pit. Blast-furnace coke 
is firm on maximum rates. 








SCOTLAND. 
(From our own Correspondent.) 


Iron Ore Transport. 


A CONFERENCE of those interested in the import, 
conveyance and receiving of iron ore was held recently 
under the auspices of the Ministry of Munitions, West of 
Scotland area. Mr. Burton Chadwick, Director of Muni- 
tions, Overseas Transport, gave a few interesting statistics. 
He said that the whole question at issue narrowed itself 
down to the saving of the time of the ship. In the matter 
cf speeding up the discharge of ore considerable progress 
had been made at Glasgow. Whereas during the period 
from June 30th to December 31st, 1916, the average 
rate of discharge of iron ore per boat per day was 404 tons, 
the average discharge during the period from January Ist 
to December 31st, 1917, was 1014 tons per boat per day. 
That represented a saving of about 1350 ships’ days in the 
discharge of boats during 1917, roughly equal to from 
fifty-five to sixty extra ships’ voyages. Mr. Charles H. 
Luke, Munitions Transport Officer (Scotland), who gave 
additional figures, said the rate for December, 1917, worked 
out at 652 tons per boat per day of ten hours, against 
343.79 tons per day of ten hours in December, 1915. The 
average for the six months, June 30th to December 31st, 
1917, was 1014 tons per boat per day for Glasgow, while for 
Great Britain it was 749 tons. 


Steel Company of Scotlund. 


It is reported that the Steel Company of Scotland, 
Limited, has sold its interest in the Appleby Iron Com- 
pany, Limited, to Steel, Peech and Tozer, Limited, 
Sheffield, on terms which the directors of the Scotch com- 
pany consider satisfactory. 

Pig Iron. i 

The situation in the Scotch pig iron trade is 
unchanged. There is an active local demand for all classes, 
and for general orders some special brands are entirely off 
the market. The pressure for deliveries of hematite is 
particularly severe. Home prices are still unaltered, 
while export values, despite the absence of business, are 
very firm, and appear likely to go still higher. 


Approximate Quotations. . 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1> 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dalme!- 
lington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s. ; Shotts, at 
Leith, No. 1, 150s.; No. 3, 145s. par ton. 


Finished Iron and Steel. 


The pressure on the steel and iron trades in 
Scotland is still of an intense nature. In spite of all effort 
to increase production, orders continue to accumulate, and 
little impression is made on arrears of deliveries. The 
bulk of the business on hand is still related either directly 
or indirectly to Government requirements. At the steel 
works shipbuilding sections and shell bars are still in 
abnormal demand, and there is a distinct shortage of steel 
for general purposes. Ordinary home business is suffering, 
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most consumers for the most part just managing to keep 
things moving by utilising anything in the way of reject, 
discard, or second-hand material. Exports, of course, are 
practically discontinued. Business in steel sheets is really 
confined to war requirements, and is mostly concerned with 
the heavier gauges. Galvanised material also can hardly be 
obtained outside of Government orders. At the malleable 
ironworks the lighter sections are meantime in chief 
demand. The output of steel from the malleable works 
is now very considerable, and helps to supplement the 
production from the steel works. Export prices are firmly 
maintained, but very little of this class of work is going 
through. Reports from the shipyards indicate increased 
outputs. Engineering shops are full up with orders, and 
particularly those engaged on structural work. Exports, 
apart from material for the Allies, are of little account, 


Coal. 


The improvement manifest in the Scotch coal 
trade a week or two ago continues, and the prevailing tone 
is encouraging. In the West of Scotland district all classes 
of coal, both large and small, are in strong request. Un- 
fortunately, however, outputs are lagging behind, and 
consumers cannot secure their full supplies. Industrial 
demands are on the increase, and household orders are 
extensive, while exports, though curtailed by lack of 
tonnage, are comparatively good. Ell coal is quoted f.o.b. 
at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; naviga- 
tion, 30s.; steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; 
singles, 21s. per ton. The position in the Lothians is deci- 
dedly better. Local demands account for a considerable 
portion of the output, while the Admiralty is taking fair 
supplies of large coal and nuts. Consequently, the col- 
lieries are falling into arrears with deliveries. Best steams 
are quoted f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. Similar conditions prevail in Fifeshire, 
where a complete change has taken place. Whereas a 
few weeks ago collieries were complaining of accumulated 
stocks, they are now faced with an accumulation of orders. 
All classes of fuel are now in good demand for delivery in 
the district, while a better supply of tonnage has given an 
impetus to the export department. First-class screened 
navigation coals are quoted f.o.b. at Methil or Burntis- 
land, 29s. to 31s.; first-class steams, 28s.; third-class steams, 
24s. per ton. All prices quoted only apply to French and 
Italian business ; for all other orders 2s. 6d. per ton must 
be added. The aggregate shipments from Scottish ports 
during the past week amounted to 186,843 tons, compared 
with 162,682 in the preceding week, and 136,195 tons in 
the corresponding week of last year. 


Coking Coal in Scotland. 


At a general meeting of the Mining Institute of 
Scotland, held on Saturday last, in Edinburgh, Mr. R. W. 
Dron, Glasgow, read a paper on ‘‘ The Occurrence of Cok- 
ing Coal in Scotland.” In the course of his remarks, Mr. 
Dron said that the changing conditions regarding the 
supply of iron ore and of fuel for smelting it had been 
emphasised by war conditions. Two important changes 
had taken place within the last half-century. The first 
was the practical exhaustion of the native black band 
iron stone, and the substitution, therefore, of imported 
iron ores. The second was the establishment of plants to 
recover the by-products from the coal used in smelting, 
and the utilisation of the waste gases for power purposes. 
The question of fuel supply was of even more importance 
than the supply of ore. In this connection the outstand- 
‘ing fact was that the available quantity of suitable splint 
coal was becoming exhausted. The splint coal seam in 
Lanarkshire would be practically worked out in a few 
years, and the furnaces would then be dependent on splint 
coals of a secondary quality. Whether the furnaces could 
be adapted to the use of the available coal was a question 
which the metallurgist must consider in the light of future 
possibilities as to the supply of coal and coke. After deal- 
ing with the geological conditions which might have 
operated to affect the coking properties of coal seams, Mr. 


Dron said that one thing was evident, that those semi-- 


coking coals were not being used at present to the fullest 
economic and national advantage. Referring to the pro- 
posed super-power stations, he said that by means of these 
stations, whatever form they might take, three primary 
objects would be secured, namely, economical production 
of electrical power, coke for blast-furnaces, and recovery 
of by-products at present going to waste. 








WALES AND ADJOINING COUNTESS. 
(From our own Correspondent.) 
Coal Exporters’ Brokerage. 


Coat exporters have had a good deal to occupy 
their minds during the past week. They have received 
definite intimation that the Coal Controller proposes to do 
away with the amount of brokerage on freight paid to them 
by the shipowner, and to transfer this sum to the colliery 
companies actually shipping the coal. By this means the 
Coal Controller adds to the colliery companies’ revenue, 
and thus assists to meet the guarantee under the scheme 
of compensation arranged between the Government and 
the coalowners when the former took control of the mines. 
The proposal of the Coal Controller, as regards the transfer 
of the brokerage, applies to all business. At the present 
time coal exporters retain one-third of 5 per cent. of the 
brokerage on freight in respect of coals for France and 
Italy, but for all other destinations the amount allowed to 
the exporter must not exceed 6d. per ton, and the balance 
of the one-third of 5 per cent. goes to tha colliery. In the 
case of French business colliery companies will benefit on 
an average about 6d. to 8d. per ton, but in the case of ship- 
ments to other destinations the full amount of one-third of 
5 per cent. will mean a higher sum perton. Coal exporters 
have passed a resolution protesting against the Coal 
Controller’s proposal, and they have decided to take united 
action with other districts in resisting it. 


Freight Rates to France. 


Exporters and shipowners were rather atartled 
on Monday last to have a completcly new Order sprung 
upon them, of which apparently no preliminary warning 





had been given. Usually rumour is so busy about impend- 
ing changes that Government measures are to some extent 
anticipated and discounted. The new Order is styled the 
Limitation of Freights (French Ports) Order, 1918, and 
came into operation on Monday last, 1lthinst. The Order 
completely revises the schedule of freight rates for British 
tonnage only plying to French ports. The introduction 
to the revised schedules is not very clear in some respects 
as to the precise meaning and application of the new con- 
ditions, but it is plain that while the new rates are maxi- 
mum rates provision is made by which shipowners will 
arrange with authorised representatives of the French 
Government to be covered in respect of war risks. This is 
entirely new, though the new Order does not set forth the 
procedure to be followed to effect this. The revised rates 
of freight apply to coal, and the rates for other commodities 
must not exceed these coal rates by more than the follow- 
ing :—Patent fuel 5 per cent., pitch 15s. per ton, and pig 
iron 7s..6d. per ton. To show the extent of the revision 
in the freight rates for coal it may be stated that under the 
old schedule the rate for Rouen was 24s. 6d. for vessels over 
1000 tons, and ls. extra for vessels under that size. The 
maximum rate for Bristol Channel loading will be for 
steamers under 400 tons gross register, inclusive of war 
risk insurance on ship, 34s. for Rouen. For steamers over 
400 and under 500 tons gross register the maximum rate 
for that port will be 26s. 6d.; for steamers over 500 and 
under 750 tons gross register, 23s.; and for steamers over 
750 tons gross register, 19s. 6d.; in all these cases the rate 
being exclusive of costs of war risk insurance on the ship. 
Sailing vessel rates, which include war risk, range from 
68s. 6d. for Rouen: to 106s. 3d. for Morlaix, though ship- 
owners and merchants fail to understand why there is such 
a wide margin in the rate for Morlaix, which is 3ls. higher 
than any other port in the schedule. The new schedule 
also revises the rates for coke and for time-chartered 
vessels. 


Allocation of Orders. 


For some time past the question of dealing with 
coal orders for France has figured very prominently in dis- 
cussions. Aiter various proposals had been suggested 
and abandoned, a special committee, representative of all 
coal exporting districts, was set up to consider a uniform 
scheme for allocating orders. This special committee has 
issued its recommendations, and Cardiff exporters have 
approved of them. Their effect is to meet the objections 
of those exporters who opposed the ppoling scheme, inas- 
much as the authorisations of exporters will be approved 
should they be for larger quantities than their pre-scheme 
percentage, provided that the individual importer in 
France is the exclusive client of a particular exporter. As 
to new business, the Local Committee is to decide whether 
it shall be given to the exporters who are named in the 
authorisations, or otherwise dealt with. The decisions of 
the exporters in the various districts will come before the 
Central Executive Committee on Wednesday next, 20th 
inst., and it will be interesting to see the result, inasmuch 
as there is a divergence of opinion even between Cardiff 
and Swansea. 


Coalowners and Short Time. 


The coalowners of South Wales have been con- 
sidering the question of allocation of orders, but from the 
point of view of more evenly distributing trade, and making 
work at the pits more even and regular. According to an 
official statement by Mr. Finlay A. Gibson, the secretary 
of the Coalowners’ Association, a deputation from the 
coslowners’ side of the Conciliation Board had an interview 
with the Coal Controller last Friday. In the representa- 
tions which the owners had made they had supported the 
recommendations of the Commission ot Inquiry that, with 
a view to obtaining an equitable distribution of trade, and 
thus securing more regular employment at the collieries, a 
definite system should be established for an allocation of 
orders. The Controller informed the deputation that he 
had decided to instruct the Coal and Coke Supplies Com- 
mittee at once to prepare for his consideration an allocation 
scheme on the lines suggested by the Commission of 
Inquiry. The Coal and Coke Supplies Committee, which 
is the official representative of the Controller, is therefore 
proceeding with the preparation of the scheme, and will 
meet the Controller on the 20th inst. to discuss its details. 


Government Officials’ Visit to Wales, 


The President of the Board of Trade (Sir Albert 
Stanley), the Coal Controller (Mr. Guy Calthrop), Sir 
Richard Redmayne (H.M. Inspector of Mines), have this 
week been on a visit to South Wales, and, accompanied by 
leading coalowners and representatives of the miners, they 
visited the Maritime Colliery, Pontypridd, on Monday. 
They descended the shaft, and were shown over the colliery 
by Mr. Hugh Bramwell, managing director of the Great 
Western Collieries, Limited,and Mr. W. J. Davies, manager 
of the Maritime Colliery. 


Current Business, 


Coal market conditions have not displayed any 
new feature this week as compared with last, and business 
generally has been on the slow side. There has been no 
increased activity in loading operations, and stocks of 
most grades have been excessive. Colliery salesmen have 
experienced great difficulty in getting their wagons cleared 
promptly, and this has operated adversely upon the main- 
tenance of regularity in work at the pits, many of which 
have lost time. "Leading steams, drys and Monmouth- 
shires have been very freely offered, and there has been 
very little demand for No. 2 Rhondda descriptions. Small 
coals particularly have been abundant, but there is a very 
steady demand for the highly bituminous qualities for 
home consumption, especially gas coals. Patent fuel 
works have been fairly regularly employed, and coke is 
steady, while pitwood supplies have been rather restricted, 
and the maximum price of 65s. has been upheld. Private 
importers recently decided to offer French exporters 63s., 
c.i.f. steamers, and 62s.'6d., c.i.f. sailing vessels, for supplies, 
and the Admiralty agents have been asked to restrict their 
prices to the same figures. 

LATER. 
The market has undergone no change of importance, 
and business is still at a very low ebb so far as the general 





export trade is concerned. Collieries supplying superior 
coals are, however, rather better placed as the result of 
improved tonnage supplies on Government account, 
Most grades of coal were still plentiful, particularly smalls, 


Schedule Prices (2s. 6d. less for France and Italy), 


Steam coal :—Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam, smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 3ls. 6d.; seconds Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 30s.; seconds, 
29s.; patent fuel, 32s. 6d.; coka, 50s.; pitwood, ex ship 65s, 


Newport. 


There has been little activity in Monmouthshire 
coals for export, but the demand for coals for home use 
has been fairly active. Schedule prices (less 2s. 6d. for 
France and Italy) :—Steam coal: Best Newport Black 
Vein large, 32s. 6d.; Western Valleys, 3ls. 6d.; best 
Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d.; best smalls, 
20s. 6d. to 248. Bituminous coals: Best house, 35s. 6d. 
eT 33s. 3d.; patent fuel, 32s. 6d.; pitwood, ex ship, 
Os. 


Shipbuilding at Newport. 


A very influential deputation of members of 
Parliament and members of Newport Corporation and 
Chambers of Commerce, together with leading representa- 
tives of industry and the local Dock and Railway Company, 
waited on the Admiralty authorities on Tuesday in London, 
to press the claims of Newport as a shipbuilding centre, 
and it is understood that the authorities have agreed to 
reconsider the whole matter. It will be recalled that an 
Admiralty deputation visited South Wales some time ago, 
and was favourably impressed with the advantages which 
Newport offered. It is also stated that. tlie Admiralty 
gave a permit to the Rennie-Forrest Shipbuilding, Engi- 
neering and Dry Dock Company to proceed with the 
construction of a shipbuilding yard between Cardiff and 
Penarth. Several leading Newport gentlemen were also 
ready to subscribe the capital for a shipbuilding company, 
provided a site on the Usk was selected. A number of sites 
were inspected, and ultimately they acquired the option 


of land on the foreshore of the river between Messrs. 
Mordey, Carney and Co.’s ship repairing yard and Messrs. 
Spittle’s foundry. It is estimated that this site would 
provide accommodation for at least six slips, upon which 


might be constructed vessels up to 450ft. in length and 
10,000 tons in capacity. 


Swansea. 


The market in anthracite coals has displayed no 
variation of note. At the anthracite miners’ delegate 
meeting at Swansea last Saturday it was announced that 
the chairman had received a letter intimating that the 
proposal to send Welsh miners to work in collieries in 
France had, after consideration, been abandoned. 
Schedule prices (less 2s. 6d. for France and Italy) :— 
Anthracite : Best breaking large, 32s. 6d.; second breaking 
large, 3ls. 6d.; third breaking large, 30s.; Red Vein large, 
28s.; machine made cobbles, 41s. 6d. to 45s.; French nuts, 
4ls. 6d. to 45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. 
to 37s. 6d.; machine made large peas, 22s. 6d.; rubbly culm, 
13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. Steam coal: Best 
large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 24s. 6d. to 26s.; 
smalls, 19s. 6d. to 21s. 6d. Bituminous coal : Through and 
through, 29s. 6d.; smalls, 26s. 6d. Patent fuel, 32s. 6d. 


Tin-plates. 


There has been no development of note in the 
tin-plate trade. Prices are well upheld at the maximum, 
while tin has made another record in price. Quotations :— 
LC. 20 «x 14 x 112 sheets, 31s. 6d.; block tin, £311 10s. per 
ton cash ; £307 10s. per ton three months ; copper, £110 
per ton cash, and for three months. Lead: Spanish, 
£29 10s. per ton. 








In a recent issue of Le Génie Civil, M. Carlo M. Lerici 
proposes a new and more rational method of regulating 
the tension of the guys of aeroplanes. This is based upon 
the use of the frequentiometer for measuring the rate of 
vibration of wires, and upon the well-known fact that 
this rate increases with the tension. The writer claims 
to have simplified the application of this principle to a 
point that makes it a valid industrial procedure. 


A NEW rust-prevention process recommended for small 
machine parts is, says Ice and Cold Storage, an application 
to the surface of the iron or steel of iron phosphates. 
After thoroughly cleaning, the articles are immersed:in a 
bath containing ferric and ferrous phosphates, with a little 
manganese dioxide, and at boiling-water temperature they 
are left until hydrogen is no longer given off. The articles 
are then air-dried, when they may be treated with mineral 
oil, or painted, japanned, or otherwise finished. As the 
phosphate surface is attached chemically to the metal, 
no rust, explains our contemporary, forms even in cracks 
in the paint. In this connection it is interesting to note 
that an electrolytic process of deoxidisation has, according 
to the Scientific American, been patented in the United 
States. The object to be treated is made the cathode in 
an electrolyte containing phosphoric acid. In addition 
to its normal function of carrying the current, this acid acts 
as & solvent upon rust without attacking the steel or iron 
body beneath. It is in this last detail that its chief avail- 
ability lies, since nitric, sulphuric, or hydrochloric acid 
would not display such moderation. Finally, the phos- 
phoric acid is beneficial in preventing subsequent further 
rusting. The electrolyte is made by adding ten parts of 
phosphoric acid to ninety parts of water, or adding 10 per 
cent, of the acid to a 10 per cent. solution of sodium phos- 
phate. A temperature of between 50 deg. and 70 deg. 
Cent. is recommended. 
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THE SOURCES AND PRODUCTION OF IRON 
AND OTHEK METALLIPEROUS ORES. ; 


A sECOND edition of a report on the “ Resources and 
Production of Iron Ores and other Principal Metalliferous 
Ores used in the Iron and Steel Industry of the United 
Kingdsm,” compiled for the Advisory Council for Scientific 
and Industrial Research at the instance of its Standing 
Committee on Metallurgy by Mr. G. C. Lloyd, secretary oi 
the Iron and Steel Institute, has just been issued. The 
object of these reports is to collect and summarise in a form 
which can be easily consulted as much information as 
possible from the principal literature pertaining to the 
sources of iron ores, and of the other metalliferous ores 
accessory to the metallurgy of iron and steel, and to 
describe their composition and character, giving as many 
analyses as possible with indications as to the geographical 
position and accessibility of the minerals, 

The first edition of the report, which was published in 
June, 1917, was exhausted in a few months, and advantage 
was taken of the demand for a second edition, to correct 
as far as possible errors and omissions, and in particular to 
include information not given in the first edition regarding 
the ores required by the iron and steel industry which are 
to be found in enemy countries; these additions, it is 
believed, will greatly increase the value and _ scientific 
completeness of the publication. The report is divided 
into three parts—(1) Notes on the Iron Ores of the United 
Kingdom and British Dominions, (2) Notes on Iron Ore 
Deposits in Foreign Countries. (3) Notes on the Ores 
of the Principal Metals other than Iron used in the Iron 
and Steel Industries. The last named describes the 
principal uses, occurrence, and composition of chromite, 
cobalt, manganese, molybdenum, nickel, titanium, tung- 
sten, vanadium and zirconium, and refers also to the com- 
position of ferro-alloys manufactured from some of these 
ores. 

The report does not claim to give the results of inde- 
pendent researches, but merely to provide for the inquirer 
information for which he would otherwise have to search 
at a great waste of time and trouble through a number of 
reports and monographs issued by technical and scientific 
societies, and through the publications of the Geological 
Surveys and Departments of the various nations. 

Copies may be obtained, price 2s. net or 2s. 4d. post free, 
either through any bookseller or directly from H.M. 
Stationery-office at the following addresses :—Imperial 
House, Kingsway, London, W.C 2, and 28, Abingdon- 
street, London, 8.W. 1; 37, Peter-street, Manchester ; 1, 
St. Andrew’s-crescent, Cardiff; 23, Forth-street, Edin- 
burgh ; or from E. Ponsonby, Limited, 116, Grafton-street, 
Dublin. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 


ORDERS 


For the week ending February 23rd, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. ; 

Officer of the Week.—Second-Lieut. H. J. Golding. 

Next tor Duty.—Lieut. P. Bowden. 

Monday, February 18th.—No. 3 Coy., 6.30 to 8.30. Recruits’ 
Drill, 6.30 to 8.30. Signaliing Section, 6.30 to 8.30. 

Tuesday, February 19th.—Lecture on Demolitions at 6.30. 
Physical Drill and Bayonet Fighting, 7.30. 


Wednesday, February 20th.—No. 1 Coy., Entrenchments, &c., 
6.30 to 8.30. Recruits’ Drill, 6.30. 

Thursday, February 21st—No. 2 Coy., Entrenchments, &c., 
6 to 8. Recruits’ Drill, 6.30 to 8.30. Signalling Section, 
6.30 to 8.30. Ambulance Section, 6.30 to 8.30. 

Friday, February 22nd.—Musketry, 5.30 to 8. 

Saturday, February 23rd.—Knotting, &c., for the whole Corps, 
2.45 to 4.45. Musketry, 2.45 to 4.45. 

Special Notices.—All drills will take place. at hoadquarters 
unless otherwise stated. 

Recruits will attend for Engineering Instruction with the 
Companies. 

The M.O. will attend on Thursday evening for the Examination 
of Recruits. 

N.C.O3. and men may attend Parades with Companies other 
than the one to which they are attached. 

By order, 
Macteop YEARSLEY, 
Captain and Adjutant. 





16th February, 1918. 








CATALOGUES. 


ASHWELL AND Nesstr, Limited, Leicester.—Illustrated de- 
scriptive leaflet in Russian, dealing with the firm’s ‘‘ Runwell” 
Semi-Rotary Pumps. 

THe Parsons Motor Company, Limited, Southampton.— 
Well got up and illustrated catalogue dealing with the various 
types and sizes of marine and stationary oil engines made by 
this firm. 

CuarLtEs CHURCHILL AND Co., Limited, Leonard-street, 
Finsbury, London, E.C. 2.—Pamphlet CR.1, giving illustrated 
descriptions of the firm’s latest types of machines for grinding 
crank shafts and cams, also of valve grinding attachments. 

Vickers LimireD, 57, Victoria-street, Westminster, S.W.1.— 
We have received from this firm copies of Leaflets 201, F 202 and 
R 203, which deal in English, French and Russian respectively, 
with the Vickers’ electrical crane equipment. We have also 
received copies of four illustrated brochures, in which the firm’s 
rotary converters are described in English, French, Spanish and 
Russian. The whole series has been very well got up. 

Coie, MarcHENT AND Mortey,Limited, Bradford.—Catalogue 
No. 51, dealing with medium speed horizontal steam engines 
with positively operated piston drop valves for superheated 
or saturated steam. The catalogue is illustrated throughout 
with excellently executed half-tone engravings, showing not 
only the engines themselves, but also their constituent parts, 
which are dealt with separately, and carefully described. 


From Arthur Balfour, Limited, of Sheffield, has come a 
wall calendar of the monthly tear-off type, which bears a 
large-sized_reproduction in colours of a picture of the 1914 
Spithead Review, painted by Mr. Charles Dixon; monthly 
tear-off wall calendars have been received from Charles Churchill 
and Co., Limited, of Leonard-street, London, E.C.2, and 
Peckett and Sons, Limited, of Bristol; .1. Hopkinson and Co., 
Limited, of Huddersfield, have sent us a wall calendar of the 
daily tear-off type; a set of weekly refill cards for a desk 
calendar has been received from the Welin Davit and Engineering 
Company, Limited. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion ts ted from abroad the name and 
address of the communicator are printed tn italics. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 














INTERNAL COMBUSTION ENGINES. 


103,985 (619 of 1917). January 12th, 1917.—IGNITION 
CHAMBER, John Gustaf Sandwall, 11, Ostra Storgatan, 
Jénképing, Sweden, assignee of Jénképings Mekaniska 
Werkstads Aktiebolog, Jénk6ping, Sweden. : 

Tuts invention refers to two-cylinder and multi-cylinder 
internal combustion engines in which the ignition is effected when 
starting the engine by heating the ignition chamber of the 
separate cylinders from the outside by means of a lamp, until the 
engine has been running for a sufficient length of time for the 

ignition chambers to become heated by the explosions to such a 

degree that the heat retained in the ignition chambers will be 

sufficient for causing the ignition of the next charge without the 
useofalamp. Fig. 1 shows a section through the cylinders and 
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the ignition chambers of a two-cylinder engine according to the 
presentinvention. Fig. 2 shows a transverse section through the 
common double ignitionchamber. A and B are the two cylinders 
having combustion chambers C and D. E denotes the double 
ignition chamber cast in one piece. In the instance shown, it is 
of tubular shape and provided with enlargements F and G at 
both ends, and with a partition H at the middle. In order to 
obtain a convenient injection of the fuel the flanges J and K of 
the ignition chamber are inclined in opposite directions relatively 
to the geometrical axes of the cylinders. If for one reason or 
other one of the cy'inders obtains more powerful ignitions, and 
thus the portion of the ignition chamber become comparatively 
hot, a portion of this heat will immediately be transmitted to the 
other colder portion.—January 10th, 1918. 


112,400 (12,714 of 1917). September 5th, 1917.—Forcrep 
LusRICATION SystEM, Hubert Hagens, 31-33, Cumberland- 
park, Willesden Junction, N.W. 10. 

This is an oil distributing device designed to regulate the amount 
of oil delivered to the lubricating system, in accordance with the 
speed of the engine. Fig. 1 shows the appliance in a position 
such as to cause a considerable amount of the oil to be returned 
to the oil reservoir, and Fig. 2 shows the parts in a position to 
permit the oil to flow to the bearings, &c. It will be seen that 
the device comprises one or a pair of cylinders A in which are 
piston valves B, connecting links F, with a spring controlled lever 


N°12,400 














D. The lever is connected to the cable E by means of which the 
throttle of the carburetter is operated, so that when the engine 
is working at full speed the piston valve will be moved positively 
into such a position that al] the oil delivered by the oil pump to 
the regulator will pass to the engine. When the engine is 
running at slow speed, the piston valve distributes the oil supplied 
by the oil pump, part of the oil being supplied to the engine and 
part of it passing back to the oil reservoir. C is the branch 
connected with the oil pump, K the branch to the engine, and 
M ~ branch for the return of oil to the reservoir.—January 
10th, 1918. 


112,409 (14,530 of 1917). October 6th, 1916.—Dieszet TyPE 
Enernes, William Henry Watkinson, Professor of Engineer- 
ing, University of Liverpool. - 

Professor Watkinson’s invention is designed to prevent 
trouble in the ahove type of engines, due to the sticking of the 
needle valve which controls the oil spray. The apparatus is 
shown diagrammatically, and consists of a pump with two 
cylinders of different diameters and a differential piston M L. 
During the compression of the main air in the cylinder A some 
of this air is forced through pipe I past the automatic valve J 


into the fuel valve chamber C through which it flows into the 
cylinder of the small piston M. This air pushes the piston to the 
end of its stroke, and in doing so it compresses the air behind the 
larger piston L. Slightly before the fuel valve B is 

pened the hanically operated valve K is opened, and 
compressed air from the cylinder A flows through the pipe N 
into the cylinder eontaining the piston L. The pressure of the air 
acting on the right-hand side of the piston is then approximately 
equal to the pressure of the air acting on the left-hand side of 
piston M, but as the area of the piston L is greater than the area 
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of M the compound piston is forced to the left, and the pressure 
of the air in the needle valve chamber C is raised sufficiently to 
enable it to effect the spraying of the oil into the engine cylinder 
A. The space between the two pistons of this pump is in com- 
munication with the atmosphere by the orifice O. When the 
piston L, during its motion to theleft, overruns this orifice the 
air a between the two pistons is compressed, and a cushion 
is thus formed which brings the compound piston quietly to rest 
at the end of its stroke to the left. The valve K is kept open 
until the beginning of the next compression stroke in the engine 
— A. The oil is admitted to the fuel valve chamber by 
the port D.—January 10th, 1918, 


MACHINE TOOLS AND SHOP APPLIANCES. 


112,390 (10,557 of 1917). July 23rd, 1917.—Exranpinc 
Currer Bar, Edward Ernest Pollit, Beech House, Sowerby 
Bridge, Yorks, and another. 

This is a boring bar consisting of a body A with a sleeve B. 
The latter is designed to slide along the former by means of an 
adjusting nut C, which is locked to the body by the screw clip D 
and to the sleeve B bya lock nut, the locking handle being 
shownat E. The steel cutters are shown at G having projections 
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O on the sides, and are inserted into the sleeve through the slots 

N, being secured in position by the locking ring and nut L. 

These cutters are tapered at the ends to correspond with the cone 

J on the end of the body. To prevent the sleeve B from revolv- 

ing on the body it is provided with keyways H and the body with 

keys K. The pilot attachment is shown at I. The end view 
shows the position of the cutters G in the sleeve B.—January 

10th, 1918. 

112,369 (6300 of 1917). May 3rd, 1917.—WirE Drawinc 
Macutne, Leon Schneiderlin and another, 34, Boulevard de 
la Bastille, Paris. 2 : 

Figs. 1 and 2 are sectional views of a machine for transforming 
by a cold operation metal bars into wires of regular cross section. 


N°112,369 












\ Oe eee 
Willan 
NSSSSNZZ 9454 

RSI aS 1G 


RY 










Q 





[D\ 
Yusx 








A A are two hammers in which are grooves B B of semi-circular 





eross section. These grooves ister exactly with each other, 
and are coned at the front end to facilitate the introduction of the 
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blank. At the rear part they are semi-cylindrical and terminate 
in rounded portions in order that the wire may not be marked. 
The hammers are centrally situated in a cylindrical space, the 
bounding surface of which carries a number of bosses C for the 
purpose of imparting radial movement to the hammers. This 
movement is transmitted through hard rollers or balls D which 
are caused to rotate with the hammers by the sides of a slot E 
cut in the shaft F. The bosses C are the convex surfaces of small 
blocks G assembled in the form of a ring and embedded in an 
outer ring H. The shaft F is driven by a pulley I fixed to one 
end of it, the other end of the shaft being fitted with a cap J fixed 
by two pins and having a central perforation of diameter suitable 
for the passage of the blank. The foregoing parts are contained 
in a casing M closed by an end plate N fixed by three screws P so 
that it can be removed for withdrawing and replacing the several 
parts. The bore of the shaft F behind the hammers may be of 
relatively large diameter, and receive a liner L axially bored to a 
diameter suitable for guiding the wire ; this liner may be readily 
exchanged for another having a bore of different diameter. 
Lubrication is by means of a ring O and annular grooves S.— 
January 10th, 1918. 


PUMPING AND BLOWING MACHINERY. 


112,362 (5664 of 1917). April 23rd, 1917.—Om ExrractinG 
na ue Herbert Smethurst, Progress Works, Hollin- 
wood. 

This apparatus is intended for separating oil from compressed 
air. It is shown in sectional elevation, and comprises an outer 
casing A and an inner corrugated element B. The ends of the 
latter are threaded and project beyond the ends of the casing 
where they are secured by nuts. A rod D passes through the 
tube and has upon it bobbin like parts F with flanges so propor- 
tioned that the air entering the apparatus is diverted into the 
folds of the corrugations of the part B. Cooling water is circu- 
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lated over the exterior of the tube so that the air is effectually 
cooled in the corrugations, and deposits any oil which may be 
entrainedtherein. The oil deposits fall to the bottom of the tube 
and into a base chamber I where they collect beneath a grid J 
and are discharged at intervals through a blow-off pipe K. The 
base chamber I contains a perforated cylinder M around which 
wood-wool or other material N is placed, so that the compressed 
air entering through the chamber wall at O passes through the 
wood-wool and perforated cylinder where it receives a pre- 
liminary purification prior to its passage into the corrugated 
tube.—January 10th, 1918. 


SHIPS AND BOATS. 


112,331 (975 of 1917). 
Esectors, John Forrest Walters, 
Teddington. 

The object of this invention is to provide an apparatus for 
ejecting bilge water from ships without the use of pumps. The 
improvements consist of a construction, such as shown in Figs. 
1-4, situated in the bottom of the vessel flush with the exterior, 
and having an inlet E from the sea and an outlet F to the sea, 


January 19th, 1917.—Briner anp AsH 
100, Stanley-road, 
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joined together in such manner that a stream of water running 
from the inlet to the outlet having been set in motion by the 
motion of the vessel, will create a vacuum, or produce a suction 
that will draw with it any contiguous water that may enter the 
apparatus, through a non-return valve A from the vessel, and 
carry it into the sea.—January 10th, 1918. 


MISCELLANEOUS. 


112,312 (192 of 1917). January 4th, 
VuLcaniIsInc RusBer, Wilbur Brown Burke, 
Columbia-avenue, N.E. Cleveland, Ohio, U.S.A. 


extent automatic. 
to be carried at an angle to the work in a holder while either this 
holder is moved continuously with respect to the work, or it may 
be the work which is moved with respect to the holder. 


1917.—MEaNs FOR 
10,623, 


covers and treads, by vulcanising. The material to be vul- 
canised is heated by an electric conductor in contact with, or 
embedded within, the material, or the conductor is previously 
arranged in contact with a separate layer of fresh rubber, which, 
with the conductor, is placed between the parts to be united by 
vuleanising. Fig. 1 is a cross section of a worn tire arranged 
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for retreading. Fig. 2 is a section on an enlarged scale of the 
intermediate layer of fresh rubber A between the worn casing 
and the new tread. Fig. 3 is a plan of a section of such a sheet 
showing electric resistance heating elements B, such as wire, and 
Fig. 4is a side elevation of the casing as prepared for vulcanising. 
The wires are connected to continuous strands of wire C D.— 
January 4th, 1918. 
112,322 (394 of 1917). January 9th, 1917.—Leap Coatine 

Prees, James Arthur Reavell, 28, Oakwood-avenue, Beck- 

enham, and another. 
To coat the internal surface of pipes with lead the apparatus 
provided by this invention consists of a frame or support A in 
which the pipe B to be internally covered with lead is placed and 
supported centrally by guides C,_ A die F, suspended by a cable 
or other means, is placed in the pipe to be covered, and main- 
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tained in the desired position centrally therein by guides G. 
Inside the frame are one or more gas rings D or other heating 
medium for heating the pipe as it is drawn through the frame, 
and at the lower end of the frame a water jacket or other cooling 
medium is provided to cool the pipe as it emerges from the frame. 
—January 9th, 1918. 


MINES AND METALS. 


112,353 (3486 of 1917). March 9th, 1917.—Quas1-Arc ELEctTRIC 
WELpINnG Apparatus, the Quasi-Arc Company, Limited, 
Caxton House, Westminster, and another. 

It is the object of the present invention to provide apparatus 

which will facilitate the formation of welding deposits by the 
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‘ quasi-arc ’’ method, and will render the operation to a large 
For this purpose the electrodes are arranged 


Then a 





This is a method and means for uniting articles, such as tire | t 
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correspond with the motion which an operator gives to the elec. 
trode when welding by hand, and a feed is given to the electrode 
itself such that its end is always kept pressed down gently into 
contact with the work or the molten deposit, so that it may 
operate by the quasi-are method. One simple form of apparatus 


is shown in Figs. 1 and 2. A frame A carries a screw shaft B 
driven by reduction gearing C from a shaft D which in turn jg 
driven by a belt pulley. A saddle E travelling along guide rods 
is traversed slowly by the screw. On the saddle is Wineed at F 
a guide bar G which acts as a slide along which a weight H can 
fall by gravity. The portion of the shaft D between the end 
members of the frame is made excentric, and a lug J on the bar 
G embraces this excentric shaft, so that the bar is oscillated or 
moved from side toside as the saddle is traversed with the bar, 
The electrode K is held by one end in a socket in the sliding 
weight, and is clamped by a set screw M, to which also the 
current lead N may be connected. The electrode is guided 
through an eye at O on the bar, and its lower end rests by its 
covering material upon the workpiece P which lies on a table Q, 
The other terminal of the electric circuit is connected, of course, 
to the workpiece P, or to the table Q on which the workpiece is 
clamped.—January 10th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for TuE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is.desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of the following patents £18 have been paid in 
renewal fees. 





No. 20,922/12.—Clutches. Relates to electro-magnetically 
operated friction clutches in which a friction dise is arranged 
between two oppositely rotating driving parts. ‘‘ Vulkan” 
Maschinenfabriks Akt.-Ges., Vienna. Dated October 20th, 1911. 


No. 21,269/12.— Reinforced concrete. In compression 
members of buildings and other structures, of the kind consisting 
of a solid or hollow cast iron core surrounded by concrete which 
is reinforced by wire spirals or hoops, the pitch of the spirals or 
hoops is about equal to the thickness of concrete from the core 
tothe spirals, Emperger, F. E. von, Vienna, Dated September 
19th, 1911. 


No. 21,380/12.—Furnaces ; fire-bars. Water-cooled fire-bar 
of the kind in which the inlet and outlet for the cooling water are 
arranged adjacent to one another and connected to a water 
chamber by tubular members. Grabowsky, R., Germany. 
Dated September 22nd, 1911. 


No. 21,478/12.—Electric furnaces; gases, treating with 
electric discharge. Electrodes for starting high-pressure arcs 
between ‘‘ horn-shaped ”’ main electrodes are cooled by water 
or another medium passing through surrounding pipes, which 
form extensions of the hollow main electrodes. The starting 
electrodes are flat strips, and may traverse sleeves within the 
cooling pipes and be guided in vertical slots in adjustable plugs 
screwed into the ends of the sleeves. Pauling, H., Prussia. 
Dated October 24th, 1911. 

No. 22,023/12.—Printing; embossing. A rotary web- 
perfecting machine having intaglio printing surfaces only, to 
print both illustrations and letterpress, is combined with all 
size cutting, folding, binding, and delivery devices. Broschek, 
A., Germany. Dated October 12th, 1911. 


No. 22,028/12.— Electrolysis. Electrodes; non-metallic 
substances, obtaining. Cathode reduction in the manufacture 
of persulphates, hypochlorites, chlorates, and other substances 
is prevented by completely covering the cathode with a tightly 
wound cord of porous, non-conducting material, for instance, 
asbestos. The hydrogen formed escapes between the turns of 
the cord, causing circulation of the electrolyte. The diameter 
of the cord may be 3 mm. for a caron rod of 20 mm. diameter. 
Pietzsch, A., and Adolph, G., Germany. Dated October 7th, 
1911. 

No. 22,041/12.—Agglomerating powdered metals. Shaped 
bodies of metals and alloys having melting points of 1300 deg. 
Cent., and over, are made from metal powders without shrinkage 
taking place, by employing dry mixtures of the crystalline 
varieties with smaller amounts of the amorphous non-colloidal 
varieties, and compressing and then heating them to tempera- 
tures far below the melting points for a sufficient time to convert 
the amorphous constituents into the crystalline form. Leiser, 
H., Germany. Dated October 2nd, 1911. 


No. 22,565/12.—Turbines ; combined flow type; blades. 
Relates to an improved form of rotor blade for hydraulic turbines 
of the Francis type in which the flow is radial in the first part 
of the blade aad axial in the last part. Honold, R., Germany. 
Dated October 3rd, 1911. 


No. 23,169/12.—Rintgen-ray tubes. The hardness of the 
rays generated in a tube exhausted to a high vacuum is adjusted 
by passing a low-pressure exciting discharge of graduated 
intensity from an auxiliary cathode, which consists of platinum 
coated with metallic oxides and is heated to incandescence by a 
constant current. Lilienfeld, J.E., Germany. Dated October 
10th, 1911. 








ALMANACS AND DIARIES. 


From Richard Garrett and Sons, Limited, of Leiston, we have 
received a set of renewable monthly date slips for the year 1918, 
for use with a permanent aluminium almanac sent to us by the 
same firm some years ago. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. E. A. Lanepon asks us to state that he has changed his 
address to 10, Camomile-street, London, E.C. 3. 











Canats.—With the object of encouraging the use of British 
canals, the Board of Trade has issued a handbook which contains 
information relating to controlled canals, lists of the towns 
served by them, and the names and addresses of public carriers. 
With it is included a map showing the routes followed by the 
principal canals of England. Quite a useful little volume and 
well worth the 6d. charged for it." It may be obtained through 
any bookseller or direct from H.M. Stationery-office, Kingsway; 





o-and-fro motion is imparted to the holder or to the work to 


and 37, Peter-street, Manchester. 











p 





lee. 
lode 
nto 
nay 
tus 


‘ods 


an 
nd 
ba r 
or 
ar, 
in 
the 
ded 
its 


ree, 
> is 











Pal 





Established 1856. 








a 


e1.™ 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 











—_—— 


Vou. CXXV.—No. 3248] 


LONDON: FRIDAY EVENING, FEBRUARY 22, 1918. [PRict{ semua: } EIGHTPENCE™ txrnsce 








——— 
_——— 


TENDERS. 
The, Commissioners of His 
jesty’s vam, &ec., are ed 
receive TENDE for the SUPPLY of of 
STEAM TUBES aan FITTINGS (during a period 
of six months from date of acceptance of Tender). 
Forms of Tender, conditions of contract. and all fculars 
be obtained on application to the Controller of 
.M. Office mA Vorks, &c., King Charles-street, 
Westminster, London, 8.W. 
The Commissioners do not bind themselves to accept the 
or any Ten 
lweenders must’ be delivered before 11 am \™ Frida: idday, 
Ist March, 1018, addressed to. THE SECR 
Office of Works, &., Storey’s Gate, icaton, # awe 1, raed 
endorsed i “Tender for Steam Tubes and Fittings.” 
HLM. Office of Works, &c. 
_ Dist pax setts 1918, 


aes N: orthern Command. —Oil 


DRIVEN POWER ST ONS. 
NTED.—ENGINEER REQUIRED to Take 

Charge of 40-90 Fa wW. Oil Driven Electric Power Station. 

Applicants must be competent mechanics, have had experi- 
ence with internal combustion engines, D.C. generators, bat- 
teries, and electrical distribution. 

Salary, £3 per week. 

Applications (from men ineligible for service), stating ex- 
perience and accompanied by copies of testimonials, to be 
addressed to— 
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D E. and M.E., 
Southern District, 
40, Forest-road West, 
617 Nottingham. 
— NOTICE. 
poe for the Service 
of the Government of India in the Shell 
an use Factories, Cossipore, TWO WORKS 
NAGERS between 30 and 40 hee of age or 


Borough ol h of ‘Miindso. ¢ — Elec- 


TRI Srv and “YOR SALW DEPARTMENT. 


One 300 K.W. SEear AT G SET, consisting of a Davy- 
— dag y NSION ENGINE, built for a work- 

ing ve of 180-Tbs. per sq. inch, coupl 
DIR CURRENT DYNAMOS, each 150 K.W., at 220 volts. 
The set has been in regular use until recently, and has now 
been removed to ma mpi room for larger 

Further ‘i n be ined from Mr. A. Di k 


Eeagineer- Surveyor R Required b A 
7 sorvce, 4d ponses a Ist cass B. of "rade cortiteate | B 
uy «> Ba PM8, “The Engineer ” Office. 


Larg e Aircraft Firm Manu- 


ey. ee of their own design 
ICES of a nuuiber of really good 





(Jeneral Manager, of Proved |i 


Commercial fand T dank administrative ability, 
oe ‘sc important Mechanical Engineering Works.— 
“The Engineer” Office. 650 4 








MLEE., Borough E} Electrical Engineer. 
The Corporation do not bind themselves to accept the highest 
or any Tender. 
RUBT. HILTON, 
Town Clerk. 
Town — Swindon, 
14th February, 1918. |; = 16 


(Jeneral Manager Required by by 


the Birmingham Corpoi Gas Department. 
Applications are invited fromy gentlemen 
commercial qualifications and the ability and tact necessary 
to control a large staff. A knowledge of Gas Manufacture is 
not essential, but a good general Engineering experience and 
come inowiodge 4 = Chemical eo, nd & a eamge 
pplications, stating age, experience, and salary required, 
which will be treated as confidential, to be addressed to 
Alderman Sir HALLEWELL ROGERS, 
aeesia of the Gas Committee, 
Department, 
Council House, 
564 Birmingham. 








Power Station Superintendent 
for Works Power Plant—steam and electrical man, having 
experience of Water-tube Boilers, Mechanical Stokers, High- 
Engines and Turbines, D.C. and E.H.T. A.C. Supply. 
ust be energetic and have initiative, tactful in the contro! of 
men, and able to get the maximum Cg! from eye — 
maximum efficiency.—Address, 688, “‘The Engineer ” 


Vacant Position, for Man of High 


Administrative Qualities in the Management of Im- 
> eee Manufacturing concern.—Address, or’ “The 


(thier Abaleteel Chemist  Re- | # 


QUIRED by | — 4 Engineering Firm to take Charge of 
Chemical L Machine Te Tron 
Foundries, ani Bronze’ vena “Candidates must have had 
first-class experience mnection with the Analysis of all 
kinds of High-speed, ‘Alloy. and Straight Steels, and be 
he L work in connection 











[he North Staffordshire Railway | 


are pre to ‘receive avplications from men either 
over military age ur incapacitated for service, for two vacancies 
in Engineer's office as SURVEYORS. 
Applications, stating salary required, with details and copies 
Stok ——- to be sent to the ENGINEER, N.S. vs |e 
°-on-T. 


with iron — Bronze iy er includin the control of 

pplicants should give full particulars of their 
and nd particularly their foundry fate mas also state 

required, The position is permanent and holds 

ie suitable man. No person employed on 

Sina work will be engaged. oR to bred —— 


= loyment E; 
ig PA 4650. 557 a 


tabi. 











follows :— 
One as WORKS MANAGER of a Factory manufacturin, 
rao H.E., and shrapnel shell and 4.5in. H.E. shell. 
One as WORKS MANAGER of a Factory manufacturing 
80, 101E, and 106 fuses, gaines, shrapnel com- 


&. 

Candihaves. must have an intimate knowledge of Shop 
es and give an assurance that they could be 

released from their present employent if selected. 

TERM S.—Engagement for the duration of the war plus 
— months. 

ARY £800 = annum. Free unfurnished quarters pe 
sential ee ans epee First-class passage out pa home and 
free insurance o' out —- war risks. Wives and 
families must comain in England. 

Farther particulars and forms of pplication can be obtained 
from the AIRMAN, Indian Ordnance Factories, Exten- 
sions Committee, Ministry of Munitions, Aaieene sa 9 
Whitehall-place. 8.W 624 








NOTICE. 
Reg uired for the Service 
the Government of India in the 
ae and Ishapore Factories, TEN FOREMEN 
years of age or thereabouts, 
physically fit co service in India, and qualified as follows :— 
Two experienced in Shell Forging. 
wo i » Cartridge Case Manuf: 
Two ee » the manufacture of a Par r. HE. and 
Shrapnel and 4-bin. H.E. Shells. 
the manufacture of 80, 101E and 106 
Fuses, components, &c. 
Toolroom work, trained in the checking 
and measuring of * gau, ure of 
micrometers, -, and a e to check 
and keep in order all nthe instru- 
— weights and scales used in the 
factor 
All candidates must give an assurance that they could be 
released from their present employment if selec’ 
TERM3.—Engagement for the duration of the war plus 
twelve months. 
SALARY.—Rs 450 per month. Overtime will be granted 
in certain conditions. Free unfurnished quarters, free 
medical attendance, and free second-class passage out and 
— and free insurance on outward voyage against war 


* ‘Two ~~ 


Two ” » 


"Wives and families must remain in England. 

Further pirticulars and forms of application can 
obtained from the C-H1AIRMAN, Indian Ordnance Factories 
Extensions Committee, Ministry of Munitions, Armament 
Buildings “Wh'tehott.n'iore Sw YF, 625 





PATEN fs AND DESIGNS ACT, 1997. 


otice is Hereby Given That 


ALBION MOTOR CAR COMPANY, Limited, of South- 
street, Scotstoun, in the County of Renfrew, North Britain. 
and THOMAS BLACKWOOD MURRAY, D.Sc. of the same 
address, SEKK LEAVE to AMEND the SPECIFICATION 
OF LETTERS PATENT No. 2800 of 1915, granted to them for 
“An Emproved Friction Drive.” 

Particulars of the proposed amendment were set forth in the 
Illustrated Official Journal (Patents) issued on the 13th 
ae 1918. e siad ‘ 

hy person or persons may give notice o! position to the 
omennant by leaving Patents Form No. 3 at the Patent 

25, Southampton-buildings, London, W.C., 
calendar & month — the date of the said Journal. 

a . TEMPLE FRANKS, 

a 


Comptroller-General. 
PATENTS AND DESIGNS ACTS, 1907-1914. 
TREATMENT OF OIL. 
[he J 


Proprietors of British Let- 
ING into NEGOTIA 


within one 





RS Patent No. 6595 of 1914 are DESIROUS of ENTER- 
Manufacturers with 
L DEVELOPMENT of the said 
It relates to the production: of light oils from heavy 


Address, BOULT, WADE and TENNANT, 
111 and 112, Hatton-garden, 


699 8 London, £.C. 1. 


[ihe Proprietors of Letters Patent 
No. 5771/14, relating to 


“THE ATOMISATION AND COMBUSTION OF 
LIQUID FUEL IN BaTEES AL COMBUSTION 


EN 

DESIRE to DISPOSE of the PATENT or to GRANT 
LICENCES to _ interes! jes on reasonable terms 
with a view to the adequate working of the Patent in this 
‘country. 

Inquiries to be mad: 
CRUIKSHANK ok FAIRWEATHER, Lied, 

65-66, Chancery-lane, London, W.C. 2. 671 








ee Urban District 


COUNCIL: 
SHEERN rr WATERWORKS. 
BOILER M KERS AND OTHERS. 

The Sheer ess Urban District ey invite TENDERS 
for the SUPPLY pa ERECTION of a SECOND-HAND 
re ASHIRE. BOILER, complete with aaeree and 

rate Bars, at t the St intone East Pu jing Station. 

ome Boiler is to be not less than bie Fh long by 6ft. 6in. 
diameter, and not more than 27ft. long by 7ft. "diameter, and 
must be suitable for a working pressure of 120 lbs. per 
. quare inch, 

Before any Tender is accepted the Boiler offered therein will 
have to be satisf vavviees Aaa wear upon by the Vulcan Boiler 
and General Insurance Company. 

rrarded’ to endorsed ** Tender for Second-hand Beless 


to be forward my offi 
J pe y office on or before Monday, the 25t 
in a Council does not bind itself to accept the lowest or any 


By order. 
VINCENT Borer et, : 
: _ Counell Offices, Sheerness, ee ee 


7th February, 1918. 584 


Wanted, a First-class Man, Pre- 


FERABLY with a Marine Engineering ” Rreiaing: 
and with a Large Experience of the FT ony Ho and mainten- 
ance of Water- ped Boilers, age Turbines, Engines, 

and Electric Generators. nm with experience in handling 
stoke-hold intewr | and the beaping of high-speed machinery i 
high Soon el ye — on already ashe work 
pply, Dg age, ex ‘ence, tient 
required, to your nearest —_ loymen, Exchange, eee ~ 
« The Engineer” and No. A4721. 


Wanted, a_ Live Basigetis 
WORKS ASSISTANT. Must have good technical 
knowledge and be able to handlelabour. All-round knowledge 
of Machine Shop Work essential. Knowledge of Electric 
Welding useful B paarnag 3 nagntige aw with pects. 
Good salary. © already on Government work will be 
engaged.— Apply with. full details of age, experience and = 





Controlled Establishment N.W. 


jee = UIRE SERVICES of educated LADY to 
‘anager. Must beexpert shorthand typist, 

ent to o engineering terms and latest methods of office roatine, 
Applicant will be required to supervise female office staff and 
must have had previous experience in connection with super- 
vision. Permanency for suitable applicant. No persons more 
than 10 miles away or ro gad on Government work will be 
en —Address, age, goats and salary 

eer ice. 61 





M 
ing as well as some experience 
in ‘Acroplane Desig Cc above 
Pe Karp Ae exist men to whom the above description 
Saas must live in London and not be engaged 
on ene work, and they should write, stating age, past 
ae and salary required, to 545, “The — 
a 


UIRE rhs 
HAN ical DRAUGHTSMEN who have had a thorough 
Gy 8 1 traini 








A® Opportunity Occursina Large 
WORKS for several JIG and TOOL 
DRAUGHTSMEN. Must be neat, ry 
knowledge of small accurate work; 01 good 
er ad of automatic machines and be ‘capable of laving out 
“B. & 8.” Cams; one will be experienced in power 
press a of a small nature. Cemanent position Le reall 
capable men.—Only those not already on Government wor! 
and residing within a —o radius need apply, s stating full 
experience, age, salary, &., to 562, ‘The Engineer” Office. 


Drug htsman, Civil Engineering 


Sime in London Office, accustomed to Lay-out>’ 
Lewy or liable to Military 


, &c. Familiar with levels 
Write, with copies of two recent Bo, 
Deacon’ 's, 7, Leadenhall-street, E.C. 3. 
Preughtsman ——S 7 
work with Controlled Engineer 8.E. 
landens ms must have had a A of on i of weights ; 
knowledge of Foundry Practice an 
residing outside radius of 10 miles or already employed on 
Government work can engaged.— Write, ae “Stice ex- 
perience, and salary required, to 581, “ The Engin: 
Required in City 


Praughtsman 
paid to a capable man with good 


all-round experience “No = residing more than 10 po 
away or -_ loyed on Government work will be e ngaged.— 

















_— tating age and eae to 689, “The Engineer” 
Preughtsman 1 Required with 
Fla cay ere =! in Modern Blast Furnace and pane ont, 


plications, =. will be one as CO! = 
e, experience, ani salary 
layneme Exchange, quoting ‘*The 


App! 
a ie s letter onl; 
4 to neares' ad 
No one at present on ae 


a a and d'nuimber rie 








free, to your nearest E nge, e 
Engineer” <u No. A4703. 637 a 


Wanted, Erecting Engineer, 


with experience in the erection of Modern Coke 
Oven and By-product Plants, and the management of men.— 
aval giving full particulars, to THE KOPPERS’ COKE 
OVEN AND BY-PRODUCT CO., 301, Glossop-road, — 


Wanted, Experienced Works 


MANAGER Take Charge smal] Engineering Works 
in London in full running order. Man vernment con- 
tracts. Freehold premises easily capable extension allow 
employment 120 hands. Advertiser purchasing above works, 
which so far not successful main'y owi ietor_under- 
taking too many small different contracts. Live men, Experts 
at Standardisatou, Repetition Work, and Quoting for Con- 
tracts Write full particulars of references, experience, &c. 
Fair salary and extremely liberal share profits. Some one pre- 
pared invest little capital =. nemy subjects barred, 
naturalised or otherwise. No rson already engaged on 
Government work or residing more than 10 miles distant need 
apply.—Address, P724, “ The Engineer ” Office. P724 a 


Wanted, First-class Jig and Tool 


DESIGNER for Automobiles; N.W. district. Pre- 

vious experience necessary. No person already on Gevernment 

work, or ae | more than 10 miles away will be engaged.— 

Write, ving full particulars, to Box 9384. c/o _ J. Wilson _ 
.. 154, Clerkenwell-road, London, E.C. 1 


Wanted, for Large Woske in 


East Midlands, STEEL WORKS METALLURGIST. 
Must have experience with Electric Furnaces producing Ingots 
and Dastings trai rom high-grade Carbon and Alloy Steels; able 
to deal with problems convected with Steel, Iron, and 
Foundries.—Apply to your nearest coe ag tae = Exchange, 
stating experience. nee, res Bad &ec., and quoting 
“The Engineer "and No 684 a 


Wanted, Two Tool and Jig|* 


INSPECTORS, also CHIEF VIEWER, to take 
charge of Production View Room on nightshift, in a firm 
engaged on Aero Engine manufacture in the Midlands. Must 
be first-class responsible men. No person already on Govern- 
ment work will be employed.—Apply in first instance to Fao 























req: to 619, «7 ” The ¥ 9a 
Spas and Wages Clerk (Male| ¥3 
or Mo he JUIRED by C il 
Applicant must be conversant with latest: 
kent of. Detail ayer preferably in the Engineering 
trade. Good opening and progressive ition for suitable 
applicant. No ms more 2 ag oees 10 miles away or employed 
on Government work will be a oe stating oe 
and salary required, 620, “The Enginee 
Office. 620 a 
Production and Cost Clerk 
be igre tig He firm of Engi 


ment. mergetic, eeaata. and Meal one 
~~ can ~- By ior through workshops and report pro- 


Good prospects and excellent be spend for os man. 

State age, =. and salary cred ired earest 
Employment E “The E .. bs and 
num 


r 
__No one on Government work will be engaged. 632 a 


W anted, at Once, Several Good 


DRAUGHTSMEN, with previous experience in 
Internal combusti: Engine Design, by Aviation Engine 
Re gee gy in Midiands No one on Government work 

ply —Apply, stating age, qualifications, and salary 

requireds to your nearest Employment Exchange, meutioning 
he Engineer” and No. A4661. 630 a 


Wanted, Draughtsman, One 


with experience of Aeruplane Work preferred. No 
person already employed upon Government work will be 
engaged.—Applicants must Apply to their nearest reer 4 
ment Exchange, mentioning * ‘Ine Engineer” and numt = 
A 


Wan ted, Experienced and 


capable wie and baie DKAUGHTSMAN, preferably 
with experience of Motor Vehicle Mauufacture. London 
district. No person already «n Government work will be en- 
gaged.—Apyply, stating age, :aary, and full particulars of ex- 
perience, to your nearest eee £xchange, mentioniug 
*The Engineer” and No. A3 463 a 


. 
\ anted I mmediately, Civil 
ENGINEERING St omg GHSMAN for Government 
Office, Invergordon. Must be ineligible for Military Service 
and not already in Government employment —Aaaress, givin 
age, Aa Boras: and salary requited. 587, “The —— 

















W anted Immediately, ponies, 
En, MEN a of  Santaning Jigs and ~“e. for 
sployiment Wachabge, quoting «The Kugincer™ and No. 





rege! Employment Exchange, cecting “The 
A4648. 613 4 





‘ 
A erop lane Constraction. —Ap- 
Sara for the undermentioned POSITIONS 
will be immediately considered by a large Engineering Estab- 
lishment now engaged in manufacturing Aircraft : 
(1) — WORKS MANAGER, Aircraft Depart- 


(2) CHARGE HAND for fuselage assembly. 

(3) CHARGE HAND for final erection. 

(4) CHARGE HAND for yess erection. 

(5) CHARGE HAND FITTER for copper and steel 


Ings. 
(6) dHAnGE HAND for wood conversion. 
No applicant already on Government work will be engaged — 
Apply, in first instance, to your nearest Employment = 
change, quoting ‘* The Engineer ” and number 677. 6 


A2 Experienced Works Tinaier 


for Blast Furnaces and Steel Ro'ling Mill Plant RE- 
QUIRED at a South Wales Works. State age, anes. 
and references.—Address, 567, ‘‘ The Engineer” * ottice 


Assistant Engineer, with Both 


Steam and Electrical experience, for Investigaiion 
Work. Must be SS and have initiative. Preference 
given to one who has h a orp nie fe fuel economy work in 
power stations.— Address, “The Engineer” Office. 687 a 


ssistant Mining’ Engineer 
WANTED for. ron oy A — pa arciti of 
Spewrtes and ons cting. Pie ee Lie Was 
salary, &., to N IGERIA, ©.0. J. Vickers Ld., 5, 
Nicholas-lane, E. 4 











rete No persons already on Government work need apply. 


Wanted Immediately, Draughts- 


MAN, capable of Taking Charge, for General En- 
gineering Works, in West of England, employed on Govern- 
ment work. opening for reliable Junior wishing to 
better his position. Shop-trained, with up-to-date Steam 
Engine experience. Quickness and accuracy essential. Per- 
manency for a suitable — .—Apply, stu.ting age, experience, 
reference, and salar No person employed upon 
Government work will-be vankte ged. Applicants must apply to 
their hearest Employment Exchange, mentioning “ rhe 
Engineer ™ and number 618. 618 a 


W anted, Liverpool District, Ex- 


PERIENCED DRAUGHTSMAN, sovestemed to 
Locomotive Cranes.—State age, experience, and salary required, 
to the nearest Kmployment Exchange, mentioning *“ The 
Engineer” and number NO one at present on ogy 
ment work will be eugaged. 


W anted, Mechanical Drsapie- 


MAN, beet military age, accustomed to Crane work, 
Mechanical Conveyors, and 
State salary » giving 
Engineer ” Uffice. 


A ¥ Firm i in Westminster Having 

s for several large Electric Pewer 
Stations, ® REQUIRES. UIRES P e SERVICES bp RAUGHTSMAN 
experienced 1n this line, who has n his hanas, either 











Steam Excavating ‘Machinery. 
f ~-Address, 631, “aa The 











Oi ivil Engineerin Assistants, 


with experience in Public Work Constructions, WANTED 
immasiaeey “e Governmen® work on South Coast ; men who 
have acted as Su mts preferred. Applicants must = _ 
eligible for Genera! Service, and should give full particula: 
their experience and with or copr 
testimonials, and state a og required.—Box, D.W.M.N. 
Willing’s, 128, Strand, W N82 





oes or after working hours. Adare, 700, “The sem, — pe 5 
A General Constructive Engi- 
NEERING DRAUGHTSMAN REQUIRED in Govern- 

meut Office, London district. Applications fiom candidates 
alread, in Government employment cannot be considered. 
—— for a service. —Apply, stating age, 
experience aoe copies of three 
recent testimonials, to Box 3, Willing’ 8, 125, Strand i no. 3 
A 








Ee ert on Case-hardening and 
eat-treatment of Steel WANTED. Applicants — 

have had thorough training in latest methoa snd foil Retai 

tions by letter only, giving age, salary Viacr echy ee full tails 





eroplane Draughtsmen.— 

WANED, by old established Aeroplane Manufacturers, 
several first-class’ DRKAUGHTSMEN, with previous ex} erie1ce 
bh Aeronautical Work ae gi —Apply, with full} articulars 





of cxperienes with names and addresses of firms 
he AUSTIN. M MOTOR CO., Ltd., Longhridge Works, 





N orthfield. Birmingha 


and salary uired, to your nearest hmplo’ 
pede ‘Exchange, mantinaia hs ‘he Engineer "and No. ‘ANGST. 
Mer on Government work need not apply. 629 a 








ae htsmen Requ uired with 
veh ng S te oo ING, meets of Wane #5 102 
matics. 


Drawing Projectile, d Mathemat 
r week (48 ho’ 9 incladise's war bonus; overtime at at 1s. 6d. 
od hour.—Box Willing s, 125, Strand, W 687 a 





[)raughtsman Taare with 
good e: Sparen in design of Steelworks Machinery pre- 
ferred, although applications from high-class men with other 
experience ee my be consid No one already on Govern- 
ment work will be = —State. age, experience, salary 

berty, to your nearest oor a 


req and when a 
Exchange, quoting “ The Engineer,” and No. A4694. 


[rz htsman, Steel Structural, 
TED for LONDON OFFICE of Manufacturin, 
Engineers. Good Seopa! in Bridge and Structural wor! 
necessary, and capable of designing and preparing Sees. 
No one at present on (amen work or residing more than 
10 miles away will —Address, stating experience, 
age and salary required, ¥; “The Engineer” Office. 6734 


[praughtsman, with Experience 


of Designing and Calculati LTT os 








Structures, quick and neat hg th by West- 
minster Firm. No = airead ones ae at work 
need apply.—Address, 685 e Raninecr™ Office. 685 a 





Prazg ughtsmen. 

mee for good ex 

DRAUGHTSMEN. Those with Crane Work experience pre- 

ferred. State age, salary, experience, and when at liberty, to 

our nearest & “The 

ingineer” and No. A4428. No person already on ' Govern- 
gaged. Sel 


ment work will be en; 
(Civil 


PDraugh tsmen sal 
Mechanical) WANTED Immediately for Government 
work in London, aud on South Coast. Applicants must be 
ineligibie for general service, : and ane aa fuil ———— 
of their experience and J ce, 
of testimonials, and stave salary Saeupekdien D. Ww. a 
926, Willing’s, 125, Strand, W.C. 2, 


Experienced Draughtsman to 
take charge of Section of DRAWING OFFICE in 
Structural and ‘Ganecal Engineering Works. Salary £4 10s. = 
week. State age and details of experience. Manchester di 
trict.—Address, 663, *‘ The Engineer ” Office. 


— Applications 
rienced MECHANICAL 

















Experienced Mechanical 
UGHTSMEN WANTED atonce. No person re- 
sident more than 10 er away or alread 
Government work will engaged.—_Apply: Ministry . 
Munitions of War (Room 36), Whitehall-place, London, PA v3 





k irst-class Assistant Draughts- 

MAN REQUIRED for Aeroplane work. S.W. ndon. 

= mechanical experience essential. State experience and 

required.—Address, 455, “The Engineer” Office. No 

ad Py resent on Government work or residing more than 
ten miles Sisvant need apply. 5 a 


(Food Diaughtsman Required, 


used to general work, one with knowledge of Gas and 
Oil Engines preferred, for large Engineering Firm, Man- 
chester district. No one alreacy on Government work will be 
engaged State age, experience, aud salary required. he Bagh 
to your nearest a Exchange, quoting “* The 
neer” and No. A 


(F004. Mechanical Draughtsmen 

NTED by large Controlled Firm in Manchester 

pe ag Must be quick and accurate at detail work. No 

ersou already on Government work will be engaged.—Apply, 

vith full iculars, to your nearest aes Exchange, 
mentioning ** "The Engineer” and No. A4751 683 « 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 


% Watling-street, ona E.c, 


Albert-square, Mancheste’ 
26, Collingwood-street, Mowonstie-on: -Tyne. 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR Sale. &c., 
Paeks Li., LIL, IV... ACLV. 


Numerical Index to Adiveitlevnhente, 
Paes XOCIIL, 








Sp 00 








ii 


THE ENGINEER 


Fes. 22, 1918 





ible 


for +! service, UIRED by Controlled Firm a 

ermanent appointment. 

one at ote A on Government work or residing more than hy 

miles away need apply. State ga oles. and experienee.— 
Address, 669, “The Engineer ” 669 a 


Leading Drau 


Car parts. 30 miles 


| Salo rn Ineligi 








i a for Motor 
rom London. No objection to dis- 
abled soldier. Good w~ ges; oo right man. No 
rson already on Gove ament Poort wi will engaged.—Apply, 
giving full particular. .o your nearest Employment Exchange, 
mentioning “The Engineer” and No. A A468, 626 a 


Required, by Works m Eastern 


London district, young DRAUGHTSMAN, Mechanical 
bv es pry Salary, £1 an mus. No one already 
on Governinent work or resident more than 10 miles 
oony ~<a apply.—Reply, stating fully previous experience and 
age, to Z.S. 96, care Deacon's, 7, Leadenhall-street, E C. 3. j657 4 


Re uired for War Work in 

vernment Department, _DRAUGHTSMEN, with 
good Mechanical and Electrical ¢ —Ap 

gvod must be ineligible for Military Service, should apply, 

stating an experience, and salary requiréd to Box 

+ Vs 20J.G. King and Son, 10, Bolt-court, Fleet-street, a 


Senior Draughtsman Required 
for Experimental ineer § ag varied work. 
ick promotion. 


Good man can reckon on sy No one already on 
Government work will be engaged.— maneely. with fall details 
Ee te A 


nearest 
Engineer * and No. A4890. 


Tw o Estimating Draughtsmen 

REQUIRED at ONCE, London area. ust have know 

ledge of Constructional Work and Petrol Engines. Attractive 

= ab work on war machinery. No one at present on 

eee work or residing more than ten miles away will 
ed.—-Address, 701, ** The Engineer ” Office. 701 a 


rpwo Experienced Mechanical 























WORK OF NATIONAL IMPORTANCE. 


. 

(‘apable Business Man, 38, 

M.I. Mech. E., having extensive Home, Far 
Eastern and American engineering business experi- 
ence, i ng Finance, g, &e., and p 
wide knowledge of affairs and men—OPEN to accept 
ADMINISTRATIVE or other POST, or as Assistant 
to Directors, for duration of war. Open to consider 
permanent appointment with view to after-war trade 
at home or abroad. 


Indi 





Shinni 


Address, P712, “The Engineer ” Office. 


P7l2B 


Wanted for Binding, oe Co me 


of “THE ENGINEER,” dated Feb 
offered.—CLAYTON and SHUTTLEWORTA, Ltd., 


[mperial, 
fa ane STRUCTURAL DESIGNER- 


DRAUGHTSMEN 6309 Avenue. 10, Mark-lane, FE 
Let us quote vou for fs or tracin, 


y ° 
W anted, a Suction Gas Plant, 
with 220 valk D.C. Generator, capable of an output of 
250 to 300 K.W.'s. State whether Generator is direct coupled 
or belt driven, siving full particulars with eeabioaee: price. 
—Address, P735, “ The Engineer” Office. P725 r 


Wanted, a 8 HP. or 4 HP. 


4 yg) single-phase, 110 volt, 50 periods,—State 
particulars and lowest price, MOTOR, 41a, St. SUner bameere, 





Engineering Service.— 
C.3. 
1 








 _— 

Fuller, Horsey & Co.'s Advertisements, 
Continued from Page xciy, 
body ioener, sopering machine, collar curler ar 








starching machines, ironin ud ‘steamer, 

| ge inetgliation, sth two compresso re ge rowers 

pve hy AS boiler, «ye p, tanks, as steam mires ein 
softening plant, Mt, | shafting, ng, sat fice fundies 

quantity soap, wash ing powder, alk and other effects, Us 
logues may be had of Messrs.’W SUT TIELD, re 

and DEAN, Solicitors, 22, Surrey-street, Strand’ “yeNt 

AW . Wimbledon and New Malden : Mesary, 


, HORSEY and 00., 133, High ‘Holt, 





Oar BEDS.—To be Sold 


Dy srender, i 
ng Concern, a PRBENOLD ERING 


ire 
LD ENGIN BERING woke 


eaultped meter plan machinery, and ip full 
Fuller, “Horse and Co. 
d to invite TENDERS for the SiN sg ASE 





Epgineer, Educated ; Mechanical 


and electrical, both technical and Over 27 
rot yaried experience in nee < trust and responsiblity. 

ESIRES APPOIN aes all ‘ord! Na Serpe for gbllity, ¥ 
= resource.—Address, P726, 








ngineer, Motor and General, 2 
years’ experience in Turning. Fitting, Control Mamngo- 
ment, Seeks Position as Manager, Foreman, or Place of Trost; 





anted, Belliss- Westinghouse 
or ‘aa Westinghouse STEAM GENERATING 
te 

ng age an A 0e, W 
can be i 


SET gem pee 

yolts 3 phase, £0 perieda, 

Pyaar | as to condition an 
dress, 662, ‘‘ The Engineer ” Office. 


0} Wanted, Gas Engines. —We are 


ERS of “ National” Gas, a Any Petrol 3a, the 
fos toe Jy gpa number, and price.— 


use flopiy: reat 
stati 
— 








ineligible. —Write, E., 29, Greignton- -road, Kilburn, N 2 XS 
B 
; anted Immediatel “for 
Engine (43) ) Requires Respon- mt Gerecmmast P. 1 work, New Shad — 
mation, goer an ~~ conatr a eS —- GEAR ¢ TTIN ee suitable for spur aie 
—— . The sete” Chee iona P7580 o 18in. pdm din H J. H. KING and CO., Ltd., inworth, 





Mill Manager or Foreman Roll 

TURNER SEEKS SITU AaAOe 3 ; experienced in both 

iron and steel, with two or three high electrically-driven sec- 

tion, | merchant or guide milis. a dresa, P730, “The Engi- 
” Office. P7350 B 





—— EN. Good permanent prospects, , prefer- 
ence alee — know. Feige Intern al Co D 


wor! will be eo licants must 
Waormes I Hexshange, re tioning “ 


Wanted, Foreman for Malleable | 2 


IRONFOUNDRY in the Midlands. Must be experi- 
freed in Machine Moulding, have machine-shop training, and 
iser. No person already employed 4 

Goteteenk work will be engaged. Applicants must ap; pply to 
their nearest ee Exchange, ecarene, -_ 





Ay to their nearest 
é Engineer” = and 





heer 
echanical Segre, A.M.I. 
C.E.. with long and varied experience; automobile, 
hydraulic, steam, &¢.; pliysically fit, OPEN to ENGAGE- 
MEST; highest ‘reference. mina ress, P736, ~The Engineer” 


M 





echanical Engineer and 





DESIGNER, nein, ~~ 2 ae jiowl_ wi 
and outside experie: R. PONSIBLE 
POSITION, giving ae “tor - € 





Wanted Immediately, Two Ne ew 


or Second- aoe CENTRIFUGAL PUMPS, each 
orpled to motor Told be of Aciverins not less than 2000 
bs ons s De r hour, 1 head about 220 or 440 voltage. - 
CRITTALL MFQ@. CO., Ltd., Manor Mores Braintree. 
¥ 


Wanted, One Direct Current 





in One as a Going Co % Ji 
- aX oing Concern, of the BUSINESS 


VAUXHALL AND WEST HYDRAULIC 
ENGINEERING CO., LTD., 
prising the grog Si impron’ & Works with iron and 


d, sainen, ojat 
bs ne Midland Railway eth im nig 
a d area of ‘about th: ree acren. se tow a 
ind floor througho 
square feet, are equipped aah 
and MODERN rouNpee 
a , and are in every way adapted for economical produc. 


The whole of the + Mewngy, hed in -¥ 
Fiant, Tools, Utensil Pa pre the Goahett 
of the Business will be INCLU ED INTHE P PURCHASE, 
eve being no obligation on the buyer to take anything at 4 

— which pend Vy on the form mm oupined in the 

ars. of Sale, shoul ra EL Bsr... 
= 133, igs Soaah, et baa 
H / a 


ers to be obtained of the 
Auctioneer, af — my ni: d 
pests Oe oer a ob 8 ani ponditions of 


A ) 
a Lanne, a Td ape, ES 6 ats of M rE — “fe NCAR 


dd CO., 
E.C.2; or of Messrs, FULLER. “SiS 
Mechanical Auctioneers and Valuers, 133, H 





belt-driven ELECTRIC GENERATOR to 
45 B.H.P. at 440 volts; also one ditto to generate 25 BH P. at 
440 volts.—Address, 664, “‘ The Engineer” Office. 


Wanted, One New or eats 


HAND LANCASHIRE BOILER, 30ft. long x > 
6in. or 8ft. dia., suitable for 160 lb. working pressure.— “Hi 3. 
KING and CO., Ltd., Nailsworth, Glos. ion 








wee General A yer 3 ‘sean — # 





Engineer ” and number 
Foreman (Working) Wanted in 


so knowledge of gan com- 
Toon engines. —aaieen, P742, “* The Engineer ” Office. 








mw 5 pee Reg nye ae about A — out of 7) 
yw t be thoroughly practical, No person | Nfechanical Engineer Seeks | 
alteady on “aepeane work will be engaged. oa Hd giving ENGAGEMENT ith RAUGHTSMAN or other 
— particulars, age, wages expect c.,to your ‘nearest = er a & sey neg Se 

oe? Exchange, mentioning “The Eng a Positi dress, ‘ e —— ~_ 
A . 





Poundr Foreman for Lar, € 
ALUMIN gh poumenr on ce as aa tas) 
Government wor! ust organiser and big ow 
man. Thorough 4, * of to Moulding Machines p Serr, 
American experience desirable. and commission 


to right man. No one on (pole Sy work need C \y.— 
we in writing, stating age, qualifications, salary req » to 
nt Na Atel Employment Exc! , quoting “The Et Engineer * 





Tendon Representative Re- 


QUIRED by Sheffield Manufacturers of High-s 
Carbon Tool and Mining Steéis, Twist Drills, Milling Sat 
Files, &¢. Must be experienced in the application of thene 
afticles to modern general engineering practice. A Live 
Salesman is absolutely ti will also be 
considered from gentlemen holding agencies for goods 
“ allied ” to those enumerated.—Replies, whieh will be treated 
in strict contidence, must re full Mdecails of experience, and 
age, and terms required, to O. L., c.o. Street's, 30, Cornhill, 
London. E. _E.C. 3. 697 a 


Gtorekee er. — Wanted, by a 
firm of A ieultural Implement — Oil Ot Ragin’ Ms Manu- 
facturers—C ER. 
Mus. be a well up in routine tad aguaietien and 
knowledge of the trade. 
An excellent ‘opportunity for a suitable man. 
tal experience, and salary required to nearest 
mentioning “ The Engineer” and 











age, 
Employment Exchange, 
number 


No one on Government work will bo engage. 633 4 


Wanted, Working Diesinker, 
used to modern methods Sinking Drop Forging 
Dies. State age, wage and experience. No person already 


employed upon Government work will be engaged.—Applicants 
ae apply to their nearest ——— Exchange, ie 
“The Engineer ” and number 527 a 


eroplane Construction.—Six 

AEROPLANE ERECTORS are Ww. ANTED Immediately 
by large ing Esta ~+ now manu- 
a Kiroraft. no ‘one at present on Government work 
will be engaged.—Apply, in first instance, stating experience, 
&c., to your nearest a Exchange, quoting ‘The 
Engineer” and number 678 a 














ie Sinker. — First-class Die 

SINKER for Heavy Drop Stampings, including Motor 

Cranks and Aircraft ork Sg mop situation. ‘ive full 

iculars as to wag a pee os already employed upon 

ernment work mil’ oo Applicants must apply to 

their nearest Emp) — change, mentioning “ The Engi- 
neer” and number 1714. 1714 « 





First- -class Gaugemakers Wanted 


in the Enfield district. Must be capable of reading 
Drawings. Good pay for suitable men.—Apply, Box No. 865, 
Willing’s, 125, Strand, W.C. 2. 460 a 


itter Required for General 
Maintenance for Factory in South of England. Accus- 
tomed Shop Tools, Electricity and Gas. Permanent situation 
for reliable man. State wages required and particulars of 
previous experience. No one already employed on Govern- 
ment work need apply.—Address, 549, “ The Engineer” we 








Electrical and Mechanical Engi- 


NEER. = Deemateed Engineer Officer REQUIRES POST 
as WORKS MANAGER or anything suitable. Energetic,’ 
hard-working, up to date. Twelve years’ experience electrical 
and mechanical work of all kinds; electrical and hydraulic 
lifts and = internal combustion engines, &c. Available at 
once.—R. T. M,, 71, St. Mary’s-road, Manningham, a 





We Engineer (34), Consid. 

rience civ. smeins Se and mining, lay-out and 
erection plant and ge jos Mom jeseript., spec. steel struc., 
—— transp. (conv. and eal leways), power plant Cy brane 


po. d bh inf 
ES "CHANGE. —~Address, P24, “Tho Eng 


Dasikis 
Bo | Required, Position as Resident 


GINEER; 23 years’ experience as foreman and 
manager io ¢ in comstrestion of buildings, machinery, and cement 
man 


of men. pas vs iy Opes “The Engineer ” Office. P651 p 


Re eways and Mech. Transport 


NGINEER, used to carry through big contracts 
(prelim. design, survey and erection) ae ge & —- and 
energetic, OPEN for ENGAGEMENT at rt notice.— 
Address, P723, ‘ e Engineer” Office. P723 5 


° ° "bal 
ussia.— A Technical Trained 
Russian Gentleman is OPEN to URDECT AEE all 
kinds of RUSSIAN TECHNICAL and BUSINESS TRANS- 
LATIONS.—Address, KLOTCHKOFF, 25, Furness Park- aa 
Burrow-in-Furness. P737 


Ages 5 
oo re r™ 
P722 » 

















Superintendent En ineer ; 20 
years’ experience in ie4 aa 

= ines ; aca oe nes; A. parts ; DES asin = AGE. 
NT, near London’ EF oe —Address, P746, “ ee 





B. cr 


men 
W sth ineer (87), 

A.M.L. at o LRES roy echanical ag 
ing in shops and drawing-office; 9 years present position in 
charge of electrolytic cel] room and of Coirentiod ¥ running, 
and repairs of large 3-phase works power plant ; experienced i in 
et — correspondence.—Address, P7i1, hg ae 


neer ” 

W ae Manager, Puikeiiak 
Engineer, B.Sc. (Glasgow), 15 years’ British and 

American experience, standardisation, cost reduction; accus- 

tomed to control large number of hands, now OPEN to RE 

ENGAGEMENT.—Address, P653, ‘‘ The Engineer” 


Works Manager (43) Desires 


CHANGE. Open for Eogagement end of March ; 22 
years’ actual apne capable organiser, considerable "ex- 
perience in jig and tool design, and production of high-class 
repetition work ; good <n on works matters, both 
practical and technical. First-cl: ass testimonials. 
preferred.— Address, P71 ” Office. _ P 


* The Engineer 
| ngineer.— Machine Shop Fore- 
AN DESIRES Le on a work. Can 
_— as . ry 
lough. B 


16 Years’ 


ee, includin, Aircraft Manufacture ; 

capable o! a male and femalelabour. Used to up-to- 

of proses, Ppiocework, &.—H. A., 228, 
Stockwell-road, Brixton, S.W. 9. 747 2 


T = 
Foreman Moulder Seeks New 
POSITION in London area; Government foreian 
abroad for years; accustomed to marine work, loam, ary 3 and 
green sand ; first-class references ; total abstainer ; , 
9p 














control male and female labour; 
references.—A. B., Smith’s Library, 


foreman Engineer ; 

















Exgineer, A.M.I.M.E. (36), Free, 
present London, REQUIRES POST as Chief or ‘Assist- 
ant in Works or Factory ; Works and D.O. experience in 
mechanical, structural, power po a and electrical. 
—Address, P714, “The ‘Basinesc™ Off P7i4 


ngineer and Metallurgist (30) 


is OPEN for position in RESEARCH or PRODUCTIVE 





CAPACITY. Can control mixing, melting, and technical 
production of grey iron, steel, bronze, aluminium, and 
malleable castings. Expert in annealing ; engineering experi- 
ence; marine and petrol engines. —Address, P? p744, oo 
B 


Engineer” Office. P744 BE 
Engineer Desires Change, -Lan- 
ASHIRE preferred. Ten years chief engineer in 
chemical works. Highly experienced in problems relating to 
scientific boiler control ani the economic production of steam. 
—Address, P741, “‘ The Engineer ” Office P741 B 


E2 gineer Desires Position as 
FOREMAN or Superintendent; machine and fitting 
shop; 14 years’ experience ; ratefixing, estimating, and first- 
class shop experience ; can get restilts; motor or aero work 
— Disengaged. —Address, P77, “The re 


Foundry y Man 


MACHINE EXPERT 











erand Moulding 


ESIRES CHANGE. Pro e8- 


Sivé foundty afid pattern-shop experiences; capable orgatriser 
able to design all kinds of labour-saving devices, Expe’ 
with the largest jarring 
in this countrs. 
Office. 


rien: 
oe. and power moulding machines 


Age Address, P631, ‘‘The —— 





Address, P719, “The Engineer ” Office. 
now at 
WANTS BERTH; Fy 

to various classes of dort including Machine 
Mouldod Gears on table and floor machines.—Address, P739, 

“The Engineer” Office. P79 B 

ee Mid 
HAVE an" PENING for a YOUTH of Good 
course to include both Works and Drawi. — 

Address, 2002, ‘‘ The Engineer ” O' 2002 


foundry Foreman, 
ars" experience as 
A Large | Kirm of Engineers in 
cation as PREMIUM PUPIL, 
nst. Mech i Se., 





[st C.E., 


ond all ane & EXAMINATIONS.—Mr. G. P. 


KNO B. nst E., &., personally PREPARES 
CAN DIDATNES, oltnee Rag or by cor 

of successes © Bi twelve years, Courses can be 
commenced at = mest idecciartmmeeliiiearcs: |” .W. 








enningtons, Engineering Tutors 
Postal Courses in Mechanical neering, also A.M.I. 
CE. waco Rapes § -M. E. pe og A in Engin ene 





2018 1 


[iagineer (Mechanical) R equired 

with £1500 - HALF-SHARE PARTNER or eg en in 
Engineering — ‘ool-i we. —, London; turnover 
about £4000 p. ample scope to — gt yee 
ARNOLD aad Gd. (London), Ltd., ie alg ho 





S' 


Partner Required by Owner of|,$ 
first-class MOTOR BUSINESS, Southere Coney, now 
oa munitions, with view to fb nisge ager td after t Excel 
lent position; good agen first-class <i bony Abow 
£1600 peguited.— Particulars’ from ARNOLD and CO. (London) 
Ltd., 143, Cannon-street, E.C, 658 © 











\ anted, One 3-phase Dynamo, 


50 to 200 K.W., not = ae r.p.m., 50 cycles, 220 to 
rh, Preferably | $30 vette Fu rtictlars, price, and 

where can he 

Offices, 29, Kirkgate, Bradte 


seen. , 8814, Wilhiwmns's Advertisement 
rd. P743 
W anted, 50 to 60 H.P. Com- 
POUND STEAM ENGINE pondegeing preferred) in 
130, c/o mat 1 's, 7, 





first-clasa working ea ‘Sancastaree . F. 
Leadenhall- -street, E.C. 


Wanted, 350 Tons Kentledge e 


for Ballasting purposes. State price and when oe 
ean be given.—Address, 702,“ The Engineer” Office. 702 Fr rid 


anted, Roof Principals, 55ft. 

to60ft. overall 5 suitable to carry timber and slate 

roof. yer) sketch full partioulars, ce and where can be 
dress, 423, “ The Engineer” ~ Gime. 422r 








seen.—A' 
Time Recorder Wanted. 
State price and where can be seen.—Box T. R., Smiths 
Advertising / 


gency, Ltd., 100, Fleet-street, London, E.C. 1. 
1710 Fr 





Yonveyor Wanted, About 60ft. 


long between centres. "state, or chain type, 
handle round timber in short Ione hs. Send full pa rtltars 
ce. 


—Address, 681, “‘ The Engineer” 
;ilectric Battery Trucks, One 
QUIRED Tenmediately. Send 


to two tons capacity, R 
full — and where seen.—Address, 628, “The Engi- 
heer ” Office. 628 ¥ 











Time ~ Recorder, as New, 
fpniee ran ; latest —_. a offers ?—A. FF. 
PELLEY, 149, Farringdon-road, E l7lle 
(Jarbon Paper Sune i .—Exce 
TIONAL opportunity, -— ory trong ts pose 


OFFERED in job lots, from 3s Lyd a iger 
e paper at . Pre-War prices OMPRS. ‘AGENCIES, 








oo 

7, Furnival-street, E.C. 1 
For Hire, Pumps and Well- 
web RE® SO9LE fr, Sp pow roe fB 


Upper Ground 
street, London 8.E. Telephone No. 978 Hop Sts 


r% Immediate Disposal, 120 

K.W. STEAM GENERATOR; continuous current 

type s first-rate condition.—Address, fall 1 particulars, P7365, 
he Engineer ” Office. P7365 o 


FOR IMMEDIATE DISPOSAL. 
SHIPYARD PLANT. 


One preity ye 7g a and SHEARING 
HINE, for lin. plates Bape 2 
One Single-ended Belt-driven a CHING MACHINE, 23in. 
gap ; will == up to jin. ugh 
Ones - le-en: Jed Belt-driven PUNCHING and SHEARING 
Oe aS r gi Fy 
PLATE STRA GHiENING aOniN seven-roller type ; 
Fe ity 4ft. 9in. x sin. Can be adapted for Delt or electric 
PLATE. EDGE PLANER, to plane 2ift.; open ends ; belt 
ven. 
Belt-driven CIROLE CUTTING MACHINE; rotary shears ; 
38in. ear 
ANGLE BEVELING MACHINE, to bevel angles up to 
iD. X Gin. 
QUANTITY — BLOCKS, 4ft. x 4ft. x 6in., with 


og holes 1gin. s 
100 LARCH POLES, 33ft. long x 7in. dia. at butt. 








TWO NEW TANKS with manhole on top, built on angle 
frames and seared internally, ry * x 5ft. 9in. x 6ft. 
ONE EGG-ENDED TANK, 30ft. 


We are carryin e stuck of HORIZONTAL BORING 
MACHINES, Ve TICAL BORING MILLS, HOLLOW 
SPINDLE and orLLe ne LATHES, SLOT RADIAL and 
SENSITIVE DRILLS, 

For vrice and particulars jl 


MURRAY, McVINNIE & CO., LTD., 


MAVISBANK QUAY, GLASGOW. 690 « 


For F Prompt Sale and Delivery | fit 


160 rar P.. Rynoch GAS ENGINE. 
120 1.H.P. Grice Ditto with Producer Plan: 
Small Crossley — ENGINE and AIR COM PRESSOR 


with Receiv 
110 K.W. DINAMO, @ 400 volts. 
100 H.P. MoT ene, 0 voles 


Two G.E.G. 
Siemens GB 8 '90 K. W., 400 volts. 
Siemens MOTOR, 100 H.P., $00 volte. 
Two SWITCHBO'ARDS for 





above 
a RIVING BELTS and OVERH EAD CRANE for 
Apply, RICHARD SIZER, Lt@, 82, Mark-lane, E.C. .. 
6 





jor Sale :— 
One 150 K.W. Direct led 
a nl 
Cross-compound r ENGINES, by 
Ok ERATOR, cote, meltip 
af NER. R. ce siemens, multipdiar compound wound, 


“Dae loan ae run 


DAVY BROTHERS, iinited, Pe Park Ironworks, — 











At the Union oi Laundry, 300, Kilburn-lane, ) N.W.—Menns, 


ruler, H orsey, Sons and Cassel] 
will SELL by AU ION, in Lots, on the Premis 
WEDNESDAY, March 13th, 1918, at oa lock precise 
nae MODER N LAUNDRY P 
nelu our all-metal washin, wil tal 
wood ditto "two in. thydro-extractors, cs age a 
Majestic 1 Wardrop collar and cuff polisher, 
in. blocki: orem, shirt, collar, and neckband ironers, 
starching, Wwrin, damping, curling, ead Asheping machines, 
a Wardle dry’ hh heater and fans 
high-press 


coven with two on 
numerous tanks, corto 
ational P. Stoc oan 
ditto, boiler lb. W.p.), riety gd of — 
op calender sheeting, and other stores, about mpers 
7 ee three covered vans, horse, a Ratner L~ and 


Catalogues, may be had of Messrs. FULLER, HORSEY an 

ee : and Valuers, 133, High Tobee 
Nore.—The Lease of the Property, havin 

pired, at £110 per annum, is for Disposal by 








14 years unex. 
vate Treaty. 
641 


At Honey's Laundry, aes —— Clapham Junction, 8.W. 


be Horsey, Sons and Cassell 


—_ eek Lz, AUCT Lote, on on the —— on 
th, at aan ° 
eLAUNDRY. P PLANT AND MACHINERY, 
including three all-metal washing machines, a 26in. hydro- 
extractor, a Sin. Lane's calen et, three shirt and collar 
fronera, drying , fans, blower, 
— tables and irons, trolleys, sewing machines, water 
aT geen opohe ag an 8 H.P. horizontal steam en ine, 
a a Marsha vertical tubular boiler, two pumps, piping, shafting 
belting, aety hamper, es, Satie van, and other effects. 
o 


,-¥4 essrs. &. HUDSON, 
rs. Jueen jotoria-st 

PULLER HORSES « fechant 
cal Auctioneers and Valu H Holborn, WC 1. 














nd CO., Mechan 
C.1. 675 







TO CORPORATIONS, O1L EXTRACTORS, ENGINEERS, 
SALE OF OIL EXTRACTING AND BENZINE 
RECOVERY PLANT. 


eo. Tinkerand Son have received 
instruction: 
at vot Bnd Mills is, Dewsbury, on WRDNESDAY, the 13th any 


of March, 1918, Prpmencing at at 2. yt 
ALL THA ASE EXTRACTING 
AND ~ eng eOOVERY F 
The Grease Extracting Plant com 
TWO WhovguT N CYL NDERS, . 4] deep by 


8ft. diameter, 
WROUGHT THON: PoRiien ain t. 6 "ace Dy Mt. Sin, 


diameter, dom nebed pep ane 
WROUGHT IRON. . ND NSER. leh 6in. deep by 
8ft. Sin. by 2ft., in three sections, coptainiag one Waugth 
n., st and "tro feasts - h Szin., 
ith Bends for 
, and Six ey Connections to a W: rought 
12in. Cast Iron Pipe Con 


to Condenser. 
SEEING RECEIVING TANK, 
hing ae bd Wrought Iron 
n. t Iron Pipe 
i Extracting 


each of in. ; 


rom 
WROUGHT | 


in Ciameter, 


bh Condenser 12ft. lo eter, 
wrovaHt IRON BENZINE CONDENSING CYLIN- 
Dae. a7 ae. 6in. diameter, double riveted oe, Ane 
longit: judina seams. fitted with Manhole. Cast | 
coasenser on the top of the same. 6ft. 3in. by iin. 


meter. 
BURCKHARDT and WEISS STEAM VACUUM fone, 
BUCKER CONVECOK, Za’ ‘by dn. coutren with 3 
in. con with 
steel BUCKETS. ‘ 
A Pt my nll of hyo ron and Cast Iron Piping. 
The above nee condition, le can be viewed on 
ap —_— to the and ctioneers, one week prior to the date of 


Offices, Mart and Repository, 23, Market Street, Hudders- 
field. 605 1 





BEDFORD. 
To Wharfingers, Contractors, Builders, Maltsters, Boat 
Builders, and Ot. 
G. C. Walker has Received 
instructions from the Owner of the Navigation Rights 
of the River Ouse, to so SL. by AUCTION. 
Bedford, on TUESDAY, March 12t h, 


i - the Swan Hotel, 
at 6 pm., t 
suosptionsyy fo TERE PERTY %, ms centre of the 
Town, ie with extensive frontage cag edly or thereabouts) to, and 
the pa SFr ae on, the liver enn , known as the New 
Wharf, im 24 quare feet or thereabouts. Also 
the bride uli building adjoining, known as The Malting. 
P Meers B 


and conditions, with plan, ma "4 

ghianed of Monre, BATTER, EROFFITT ‘and BOOT 
citors, ic “8 estminster, th 
AUCTIONEER, 1, St. Paul’s-square, Bedford. © 8721 P 


Offices. — Consulting En- 


Oy 
MB Ri 
ROoMED Eien, ‘Telepnen ea atm raid 
balreueet. ey le Firm.—. n’s, Leaden- 
For Sale, , peneering Poem 
mea ee 


work Pejncipally P; = FS be Ra - <4 
‘Sekt re nei, ae 
tion. tion -Addiean, 80a Bie sense os a iitorded “y 


Tos Sell or Let, Factory Buildings 


and VACANT GROUND, hear the Docks, Bo'nés: 
saigediive alte, suitable oft B En neering or sila ron 
THOMSON and 00. WS. 7, Guevn-st., wait . 611 5 


For Sale :-—~ 
One TRIPLEX LIFT PUMP and MOTOR, 











= io ver per hour, motor 500 volts, by the 

One CONDENSER, “by. a. Capacity 
per hour, with 

R, H. LONGBOTHAM & CO, Lid., 

WAKEFIELD, 665 « 
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RECENT DEVELOPMENTS IN MARINE 
LIGHTING. 
No. I. 





INTRODUCTION. 


Tr is only within comparatively recent years that 
any important improvements have been effected in 
lighthouse design and construction, and that the art 
has emerged as a separate and somewhat specialised 
pranch of engineering. 

The Pharos of Alexandria, which was erected in the 
third century B.C., is one of the most famous of the 
early lighthouses, but it was by no means the first 
fixed marine light. There was certainly a light at 
Cape Sigeum, now known as Cape Yeni-Shehr, which 
is on the Asiatic side of the Dardanelles entrance, not 
far from Kum Kale, a name that became very familiar 
during the Gallipoli campaign, and it is believed to 
have been in existence since the twelfth century n.c. 
It is probable that Afneas, after the fall of Troy, 
embarked from the shore close to the Sigeum light- 
house, and it is certain that other lighthouses had been 
erected on the Mediterranean coasts before the 
Christian era. These structures succeeded the earlier 
method of employing fire beacons, and it was by 
beacons that the lighting of the coasts of Great 
Britain was first accomplished, many of them having 
been put up by the Danes and Norsemen. The first 
real lighthouses in the British Isles stand to the credit 
of the Romans. There are the remains of a Roman 
lighthouse at Dover. Relics of another ancient light- 
house, ascribed to Caligula, have been found on the 
cliffs of Boulogne. All the early lighthouse buildings 
have been swept away, but the Phosnician Pharos at 
Corunna is known to have been re-established as a 
lighthouse about 1634, and it is now furnished with a 
dioptric apparatus which was installed in the year 1847. 
The Corduan light at the mouth of the Garonne has 
been in existence from the days of the old open brazier 
down to the modern period of dioptric apparatus. 
For centuries, however, little or no progress was made, 
and it is correct to say that modern lighthouse engi- 
neering is the development of the last century. The 
Bell Rock Lighthouse, built in 1810 by Robert 
Stevenson, is the oldest rock lighthouse in existence. 
Up to the year 1800 there were fewer than forty 
lighthouse stations and floating lights in Great 
Britain, and many of them were private property, 
whereas at the present day there are considerably over 
a thousand British coast and harbour lights. 

Trinity House, which is now charged with the 
provision of lighthouses, buoys and beacons for the 
English coast, did not receive the necessary authority 
until the Elizabethan era, although it was in existence 
at an earlier date es an association of mariners, with 
headquarters at Deptford. The management by 
Elder Brethren, which system has survived down to 
the present day, was first begun in the year 1604, and 
the headquarters of the authority have been estab- 
lished in Trinity-square since the year 1795. No 
genera] lighting of the Scottish coasts was undertaken 
until 1786, and the Commissioners of Northern Light- 
houses, who now control the lighting of the coasts of 
Scotland and the Isle of Man, were incorporated in 
1798. The lighting of the Irish coasts is controlled by 
the Irish Lights Commissioners. The development 
of these three organisations represents in a very 
considerable measure the progress of marine lighting, 
as engineers of these various bodies have either 
suggested the lines of advance or have co-operated 
with manufacturers in most of the improvements 
which have been effected. 

The type of light is, of course, decided by sea con- 
ditions. The object may be (a) to erect a landfall or 
making light, of which the Lizard, Skerrymore, 
Fastnet, Ushant, Cape Race, are examples ; or (b) a 
warning light, of which the Eddystone is an example, 
although many lights serve the dual purpose of land- 
fall and making lights ; or (c) a harbour or leading 
light. The selection of the type of lighthouse also 
depends upon the character of the site and materials 
available for construction. The optical apparatus 
now generally employed is defined as ‘‘ dioptric,”’ but 
to be quite accurate it should be termed “ cata- 
dioptric,” as it employs both reflection and refraction. 
The old catoptrie system, in which the light was 
reflected only is now practically obsolete, asits reten- 
tion in lightships where, until a comparative recent 
date, metallic reflectors were employed, is no 
longer deemed necessary. The first revolving light 
is believed to have been erected at Marstrad, in 
Sweden, in 1783, but it was not until the year 1822 
that Fresnel introduced the dioptric system, although 
reflectors composed of pieces of silvered glass set on a 
parabolic plaster mould were employed in the Mersey 
Lights in 1763, and spherical metallic reflectors were 
used in France in 1781, and parabolic mirrors in 1790. 
Alan Stevenson, to whom is assigned the credit of 
having introduced the dioptric light into Great Britain 
invented a cylindrical belt, divided into sections and 
having helical joints, and replaced the Fresnel mirrors 
by horizontal totally reflecting prismatic rings to 
secure the equal distribution of the light, a practice 
which survives down to the present day, except that 
for certain services a larger number of smaller prisms 
is employed. 

The ordinary parabolic reflector allows about one- 
third of the rays to escape by natural divergence, and 
to prevent this waste the holophotal reflector was 





introduced by Thomas Stevenson in 1849. It was 
not until the year 1874 that group flashing on the 
Hopkinson system was adopted, this effect being 
secured by splitting up the lens into several portions 
80 as to give a group of two or more flashes followed by 
a long eclipse. A somewhat notable improvement in 
revolving apparatus was made to a design of Messrs. 
Stevenson by Messrs. Barbier and Fenester in 1885. 
Reference is here made to the hyper-radiant apparatus 
which is claimed to be, from an optical standpoint, 
the most efficient in existence. Those familiar with 
this system will recall the fact that the use of enlarged 
prisms above and below the lenses ensure all the rays 
of light being utilised, while a further advantage is that 
only one central flame is required. 

When a light of great power is necessary two sets of 
apparatus superimposed. are sometimes used, the 
Bishop’s Rock and the Fastnet being notable 
examples of that method, which carries with it the 
advantage that a light of high power can be obtained 
with a lantern of comparatively small diameter. 
The French Jighthouse authorities have installed twin 
lights placed alongside each other instead of being 
superimposed. 

In the case of revolving apparatus the necessary 
motion is produced by means of a clock driven by a 
falling weight, but for small apparatus the motion has 
been derived from the current of hot air rising from 
the burner acting on a fan, a method which has since 
been adopted in the Lindberg unattended system. 
With heavy and high speed apparatus it is usual to 
carry the rotating parts in a trough of mereury. For 
small occulting apparatus or for port lights spring 
clocks are used for revolving the screens. 


ILLUMINANTS. 


Different forms of illuminants are employed in 
lighthouses. The old coal fires which were used in the 
earliest days survived in England until 1822, and there 
were examples of such lights in service in the Baltic 
until 1850. Candles as well as oil lamps have, how- 
ever, been employed for a long period, and Smeaton’s 
Eddystone was fitted with twenty-four tallow candles. 
The early oil lamps used whale oil, for which Argand 
devised the cylindrical wick burner. Concentric 
wicks and four-wick lamps were introduced at a later 
date, and experiments were made with large numbers 
of wicks, while almost every kind of oil was tested 
under service conditions. Paraffin oil eventually 
superseded its rivals, and was generally adopted where 
oil Jamps were installed. Coal gas is not favourably 
regarded by lighthouse engineers, but oil gas, parti- 
cularly when used in conjunction with the incan- 
descent mantle, has given good results. The principal 
illuminants now employed are oil vapour, acetylene, 
and electricity, but the latter only to a small extent, 
and practically no new electric installations for large 
lights have been ordered since the incandescent oil 
burner was developed to a high degree of efficiency. 
It is, however, generally recognised that for small lights 
incandescent electric-lamps present certain advan- 
tages. With oil lighting the oil is supplied in the 
vaporised condition to a burner fitted with an incan- 
descent mantle. In starting up the vaporiser is 
heated by a subsidiary spirit flame. Various types 
of burners are,in service, including the well-known 
Chance burner, and that designed by Sir Thomas 
Matthews, engineer to Trinity House, as well as the 
burner with which the name of the Diamond Light 
Company, Montreal, is associated. These burners are 
suited for oil having a flash point of from 145 deg. to 
about 160 deg. Fah. 

The acetylene light is claimed by its advocates to 
have a greater penetrating power through fog than 
any other light, but this statement is held to be one 
which requires confirmation. When acetylene is 
employed in lighthouse work the gas is either supplied 
in cylinders, or, as is more common, is generated on 
the spot. The disadvantages of acetylene for light- 
house work is that, in the case of large lights, the 
consumption of gas is considerable, and that both the 
first cost and upkeep are higher than where oil is used, 
and although acetylene burners can be constructed 
for use with mantles, which considerably decreases the 
cost per candle-power, even under such conditions 
acetylene compares unfavourably with oil from the 
point of view of cost. One advantage of acetylene 
installations in attended stations is that it does not 
require the keeper to be always in attendance, as in 
the case of oil installations. 


THe Manora Licut. 


A typical example of the largest type of optical 
apparatus is that installed at Manora Point, in the Gulf 
of Kutch. In this case the revolving optic consists 
of four panels, each of 90 deg. horizontal angle, witha 
vertical angle of 1213 deg. The lens or refracting 
segments in each panel consist of a bull’s-eye and nine 
rings, the angle being 57 deg. Twenty-two catadiop- 
tric or reflecting prisms are placed above the lens 
elements, and thirtepn below. The glass elements are 
mounted in gun-metal frames, the weight of which is 2 
tons 2cwt., the optical glass itself weighing about 3 tons. 
The optic is mounted on a cast iron table, carried on 
an annular cast iron float immersed in a mercury bath 
in which it rotates. The total weight floated is about 
7 tons, and 772 lb. of mercury are required in the bath. 
The bath and float are cast in sections machined and 


bolted together. The six cast iron columns forming 
the pedestal of the apparatus are fitted with detachable 
brackets upon which the mercury bath resis. The 
same columns support a cast iron table within the base 
of the optic, which serves as a platform for the burner, 
and carries a series of horizontal and vertical rollers, 
the former for the purpose of steadying the revolving 
portion of the apparatus, and the latter for supporting 
it in the event of the mercury bath being out of use for 
any cause. Under normal conditions there is a 
clearance of about sin. ketween the rollers and the 
corresponding track above them. 

The apparatus is rotated by a clockwork machine 
placed alongside the pedestal. The driving weight is 
34 ewt. and the fall 22ft. per hour. The weight 
descends through a tube constructed in the centre of 
the tower. The optic makes one complete revolution 
in thirty seconds, and produces a flash of .3 second 
duration every 74 seconds. The focal plane is 149ft. 
above high water, and the light is visible 18 miles. 

The illuminating apparatus consists of an incan- 
descent petroleum vapour burner, with a mantle 
85 mm. diameter. It is of the type of burners which 
have now superseded the old oil-wick burners, and 
which give greatly increaséd candle-power and con- 
siderable economy in oil. The fundamental prin- 
ciple is that the vapour oil is mixed with a fixed pro- 
portion of air and produces a flame of great intensity. 
The usual sizes of incandescent oil burners now sup- 
plied with lighthouse apparatus are 35 mm., 55 mm., 
85 mm; the intensity ranging from 800 to 4000 
candles, with a consumption of } pint to 3} pints of 
petroleum. 


LIGHTSHIPs. 


The earliest form of lightship was the Roman coast- 
guard galley, which carried at its masthead an open 
framework basket, in which a fire could be lighted to 
serve as a signal. In modern practice lightships are 
employed in situations where it is not possible to erect 
a lighthouse. The usual type of vessel is a steel ship, 
ebout 100ft. in length between perpendiculars, and 
of about 23}ft. beam, and very strongly built. The 
lightship, as we know it to-day, is mainly due to the 
initiative of two men—Robert Hamblin and David 
Avery. The former succeeded in obtaining a patent 
in the year 1730 for the lighting of the British coasts, 
although a century earlier a petition had been pre- 
sented asking that a light should be placed to mark 
the Goodwin Sands. The patent granted to Hamblin 
was revoked shortly after its issue, but Avery suc- 
ceeded in establishing friendly relations with Trinity 
House, and with its co-operation put the Nore 
Light in position in the year 1732. This was quite 
a small vessel fitted with a number of little lanterns 
fixed at the extremities of the yard arm burning oil 
in flat wicks, and it is not surprising to learn from old 
records that the light was dim and not infrequently 
blew out. Even in those early days, however. 
attempts were made to obtain characteristic lighting, 
and when a ship was afterwards placed at the Dud- 
geon it was given a different form to distinguish it 
from the Nore Light. At the beginning of the nine- 
teenth century lanterns surrounding the mast were 
introduced, but lanterns are now generally placed on 
the top of the mast. 

A typical example of attended lightship is that at 
Newchwang, China, the apparatus for which, supplied 
by Messrs. Chance Bros. and Co., embraces several 
novel features, one of the most important of which 
is the arrangement of the pendulum. The latter 
contains the air and oil receiver for the incandescent 
burner, the air being supplied at a pressure of 65 Ib. 
per square inch, by means of a pipe carried up inside 
the tower, or, alternatively, by means of a hand- 
operated pump inside the lantern. The incandescent 
burner carries a mantle of 35mm. diameter. The 
gimbal carriage and lantern have been designed to 
allow a movement of the pendulum of 45 deg. on 
either side of the vertical; this being, it is stated, 
the greatest movement which has ever been allowed 
in an apparatus of this kind. The optical apparatus 
is of the fourth order, size 250 mm. focal distance, 
and gives a triple flashing characteristic. It com- | 
prises four panels of refracting and reflecting prisms, 
each subtending a horizontal angle of 99 deg. 
The appliance gives two flashes in quick succession 
every 10 sec., viz., a flash of 0.44 sec., eclipse 1.5 sec., 
flash 0.44 sec., eclipse 7.6sec. The intensity of the 
beam is estimated at 28,000 British eandle-power. 
The lenses are supported by a cast iron table carried 
by the gimbal ball bearings, which itself are carried 
by means of a ball bearing carriage fitted with hori- 
zontal and vertical rollers, all with ball bearings. A 
further set of ball bearing rollers is placed under the 
carriage so as to prevent the possibility of the appa- 
ratus lifting. The top table of the carriage is pro- 
vided with a gun-metal race wheel, which is actuated 
by means of a bevel pinion in connection with hori- 
zontal and: vertical shafts driven by clockwork 
mechanism, the latter being operated by a falling 
weight, and steel wire rope guided in vertical ways 
in the tower. The clock is placed upon the floor of 
the lantern. All the main shafts of the clockwork 


mechanism are provided with journal and double 
thrust ball bearings. The barrel shaft is of steel, 
and the clock winding gear is so arranged that it can 
be operated inside the lantern or at the bottom of 
the tower. If necessary, the apparatus can always 





be rotated by hand from inside the lantern and from 
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AIRSHIP S.L.11—DETAILS OF MAYBACH ENGINES 
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the deck. When not at work or being cleaned, lock- 
ing gear, consisting of three stays which fit into 
sockets on the pendulum casing, is used. One of these 
stays is adjustable in length by means of a screw 
coupling. A further set of locking gear is provided 
between the top of the revolving carriage and the 
table which carries the lenses. 

A similar installation, but with an apparatus of 
375 mm. focal distance, is installed at the Bar Light- 
ship in the Mersey. It has a candle power of 36,000 
and is the most. powerful lightship on the British 
coast. The light from it may be compared with the 
beam from a fixed apparatus of 375 mm., with a nine- 
jet burner of 315 candle power, which would be about 
5000 candle power. The intensity of the revolving 
copper silvered parabolic reflector lights, with oil 
wick burners, is about 12,000 candles. This type of 
attended lightship apparatus has been almost universal 
up to the present, but is being superseded by the 
dioptric type. 








THE ENGINES OF THE ZEPPELIN AND THE 
GOTHA. 
No. I. 

THROUGH the courtesy of the Air Board we are 
enabled to publish in what follows full particulars 
and illustrations of the ‘‘ Maybach’”’ motor, as used 
by the Germans in their Zeppelin airships, and of 
the ‘‘ Mercédés ’’ engine, as used by them in their 
Gotha aeroplanes. The information relating to the 
Maybach engine has been derived from a study of the 
motors of the German airship 8.L.11 that was 
brought down in flames at Cuffley on September 3rd, 
1916, by Lieut. W. L. Robinson, V.C. That that 
airship was of the Schiitte-Lanz type and not a 
Zeppelin is, of course, now an accepted fact, but its 
Maybach engines were identical with those in use, 
or until recently in use, in Zeppelins. To what 
extent the design of these engines has since been 
altered we are unable to say. The Mercédés engine 
described is one of two recovered from the wreck 
of a three-seater Gotha biplane of the pusher type, 
brought down in Flanders last April. 


THe Maysacn ENGINES oF THE ArrsHiP §.L. 11. 


Airship §.L.11 carried four independent 
““Maybach”’ engines arranged probably in four 
gondolas, one forward, one astern, and two abreast, 
amidships. Each drove an 18ft. two-bladed propeller, 
had six vertical water-cooled cylinders and developed, 
it is believed, about 200 brake horse-power at 1200 
revolutions. Three of the engines were exactly 
similar in construction. The fourth was of the 
opposite hand, revolved in the opposite direction and 
probably drove the midship starboard propeller. 
Power was transmitted from the engines to the 
propellers through multiple plate clutches and 
reduction gear boxes. All four sets of reduction 
gearing were fitted with hand-operated band brakes, 
and two were provided with reversing mechanism. 
Parallel gearing was employed throughout the drive 
in the 8.L.,11 airship. In Zeppelin airships the 
propellers are carried in overhead brackets fixed to 
the hull framework, and are driven by bevel gearing 
and diagonal shafts. 


THE CYLINDERS. 


The cylinders have a bore of 150 mm. and a stroke 
of 190mm. ‘The compression ratio is believed to be 
in the neighbourhood of 6 to 1. Each separate 
cylinder—see Fig. 1, page 156—consists of a steel 
barrel or sleeve screwed at the top end into a cast iron 
head piece containing the valves and extending 
downwards to form the water jacket. The joint at 
the lower end of the jacket is made by means of 
packing material—possibly rubber-covered copper 
wire—wound in a rectangular groove turned on the 
cylinder barrel. On the barrel being screwed into 
the head casting the mouth of the jacket passes over 
the upper flange of the turned groove and_ beds 
down on the packing material supported on the lower 
flange. In a spare cylinder carried by the airship 
the construction was slightly different, a plain joint 
being made in the cylinder head and a large union 
nut being employed to couple the foot of the jacket 
to the barrel. 

The large circular joint in the head casting, shown 
facing the reader in the photograph of the wrecked 
engine reproduced in Fig. 19, establishes communica- 
tion between the water jacket and the jacket of the 
adjacent cylinder. The gap between the two adjacent 
flanges is not more than 10 mm. wide, and is filled up 
by a rubber and wire ring of approximately square 
section surrounded by a band clip of sheet brass—see 
Fig. 2. When this clip is tightened up the rubber 
ring is contracted radially, and therefore forced to 
expand sideways, and so to make a water-tight joint 
between the two jackets. 


CooLtInac ARRANGEMENTS. 


The circulation of water in tho jackets is believed 
to be achieved by means of a thermo-syphon system 
working in conjunction with a large honeycomb 
radiator for each engine. No indication of the use 
of a water pump has been found, but it is understood 
that the thermo-syphon circulation is assisted by an 
“accelerator ’—see Fig. 3—working vertically inside 








the pipe leading from the radiator to the engine and 
driven through bevel gearing from the crank shaft at 
twice the engine speed. The course taken by the 
cooling water is indicated in Fig. 4. Leaving the 
radiator and passing the accelerator it enters an 
aluminium jacket surrounding the front carburetter. 
This jacket is attached to the water jacket flange of 
the front cylinder. Flowing thence through the six 
cylinder jackets in turn, the water reaches the jacket 
of the rear carburetter attached to the water jacket 
flange of therear cylinder. It then flows back through 
@ copper water jacket surrounding the exhaust 
manifold pipe, and so returns to the radiator. The 
object of cooling the exhaust pipe is, we presume, to 
prevent the starting of an accidental fire—as by the 
contact of clothing or other inflammable material 
with it—or the ignition of hydrogen escaping from 
the envelope. 

Considerable precaution is also taken to remove all 
chance of an explosion in the crank case. To this 
end air is drawn into the crank case through six 
“breathers” of aluminium fixed along one side of 
the crank case and drawn out through six ports in the 
opposite side, as shown in Figs. 5 and 6. The air 
from the crank case is thus led into a sheet aluminium 
funnel extending along one side of the engine, and is 
thence drawn up through a marine-type ventilator 
projecting through the top of the gondola. 

In passing, it may be noted that Fig. 5 also shows 
the manner in which the cylinders are secured to the 
crank case. Each cylinder is held in place by mears 
of four bolts each provided with a triangular clamp 
and nut at its upper end. The bolts pass downwards 
through holes in the webs of the upper half of the 
crank case and are thus made to hold in place the 
caps—inverted—of the crank shaft main bearings. 
In this way the material of the crank case is freed 
from the action of the tensile force existing during 
the explosion stroke between the cylinder and the 
crank shaft. The bolts are flanged near their upper 
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Fig.8—DIAGRAM OF CARBURETTER 


ends, so that the crank shaft bearing cap is not 
disturbed when the cylinder is removed. 


THE OARBURETTERS. 


As has already been indicated, each engine is 
fitted w:th a carburetter at each end, the two 
carburetters being provided with jackets through 
which the cooling water flows, in the one case, on the 
way to, and, in the other, on the way from, the 
cylinder jackets. A general sectional arrangement of 
the type of carburetter used is given in Fig. 7. The 
large cylindrical wire-gauze baffle at the end of the 
induction pipe is presumably intended to complete the 
breaking up of the mixture and to prevent a back-fire 
from reaching the carburetter. Fig. 8 is a diagram 
of the carburetter intended to explain its internal 
structure, and Fig. 9, page 158, illustrates how certain 
of its parts are interconnected by external levers and 
links. 

The carburetter is provided with a rotary throttle 
valve opening on one side—the right in Figs. 7 and 8— 
to a mixing chamber, and on the other, to the inlet 
pipe. In the lower portion of the valve is a large 
port registering with a hole in the casing, which hole 
is controlled by a shutter S, for a purpose to be referred 
to later. The main air supply to the mixing chamber 
is regulated by a guillotine shutter. The fuel is 
delivered through a hole in the carburetter casing 
over which fits a cap in which an excentric orifice is 
drilled. By the rotation of the cap the available 
area of the jet hole can be increased or diminished. 
As indicated in Fig. 9, the throttle valve, air shutter 
and jet cap are connected together in such a way that 
when the throttle valve is moved the air shutter and 
jet cap movein unison withit. In this way the quality 
of the mixture is kept constant at any throttle 
opening by mechanical means. The relative setting 
of the three interconnected items can be adjusted by 





altering the lengths of the links and lever arms, as 
indicated in Fig. 9. 

It will be noticed that the usual float chamber is 
not embodied in the design of the carburetter. The 
reason for this is that the feed with a float chamber is 
affected by change of atmospheric pressure. Instead 
of a float chamber, a reservoir—see Fig. 8—is provided 
at a short head above the jet hole, into which reservoir 
petrol is delivered by a pump. Passing through a 
gauze filter the fuel descends into the jet box, a vessel 
divided into two chambers by a diagonal wall. At 
the base of this wall is a passage leading the petrol 
into a short wide sealing tube, while at the top of the 
wall is an air vent opening into the second chamber. 
A tube open at the lower end and concentric with the 
jet orifice depends from the top of the second chamber 
to a point within the sealing tube. The level of the 
petrol in this tube is thus kept constant at the level 
of the top edge of the sealing tube. Any surplus 
petrol supplied to the sealing tube in excess of the 
quantity drawn therefrom by the jet spills over the 
edge of the sealing tube into the second chamber, 
where it meets the surplus petrol coming down the 
overflow pipe from the reservoir, and is thence drawn 
off to a fuel regulator. The reservoir and the second 
chamber are both open through vents to the 
atmosphere, so that variations in atmospheric 
pressure do not affect the level of the petrol in the 
jet box. 

Fue. Pump. 


At the end of the shaft driving the governor 
a small crank is provided, as shown in Fig. 10, to 
drive the pistons of two pump cylinders disposed at 
right angles to each other. The vertical pump B 
supplies lubricating oil under pressure to the main 
bearings, cam shafts, &c., in @ manner to be described. 
The horizontal pump A supplies petrol to the 
carburetter, but the manner in which it does so can 
hardly be described as straightforward. Between the 
pump and the carburetter are two items which, for 
want of better names, may be called the pressure 
equaliser and the fuel regulator. 


PRESSURE EQUALISER. 


A diagram of the fuel supply pressure equaliser is 
given in Fig. 11, and asketch of it in section in Fig. 12. 
This fitting is bolted to the bottom of the crank case 
at the rear end of the engine. It consists, generally, 
of a cylindrical vessel divided by an internal conical 
partition into two chambers. The upper chamber is 
devoted to the lubricating oil and the lower to the 
petrol supply system. The two systems are here 
brought into propinquity, presumably in order simply 
that the oil may warm and, in turn, be cooled by the 
petrol. In each portion a filter is provided for the 
liquid to which it is devoted. 

Leaving reference to the upper portion until later, 
we note that the lower portion contains an internal 
chamber K provided with an inlet pipe C and in 
communication through a suction valve E with the 
horizontal fuel pump. On the delivery stroke of this 
pump the petrol drawn out of the chamber K is forced 
through the valve D into the annular chamber outside 
K, and so through the pipe B to the reservoir at the 
carburetter. This fitting is probably intended to 
fulfil two functions. If we suppose that the upper 
portion of the pressure chamber is filled with air, 
then its presence would make the flow of petrol into 
the carburetter reservoir continuous instead of 
intermittent, as it would be if the supply were delivered 
straight from the pump. Secondly, the fact that this 
fitsing is situated at a little lower level than the 
pump suggests that the pump is intended to deal 
with air only, so that the possibility of petrol escaping 
past its piston into the crank case may be excluded— 
see Fig. 15. 

FuEL REGULATOR. 


The suction chamber K of the pressure equaliser 
draws its supply of fuel through the pipe O from the 
fuel regulator. This device is shown in diagram in 
Fig. 13, and by the sketch Fig. 14. It consists of a 
cylindrical tank divided into two chambers, and is 
carried well below the level of the carburetters. The 
upper chamber is fed from the main petrol tank, and is 
in communication with the lower chamber through a 
central tube that extends well down into the latter. 
The lower portion of this tube forms a guide for a 
large float, while its upper portion contains two 
seatings for a double-ended needle valve which 
normally is pressed down on to the lower seating by 
a spiral spring. Inside the tube is a rod which, when 
the float rises, is raised so as to lift the needle valve on 
to its upper seating. The rod referred to is in two 
portions pressed apart by aspring, the idea presumably 
being to obtain a cushioning or delaying effect. 
From the chamber in the central pipe containing the 
needle valve a pipe O proceeds, and is believed to be 
connected to the pipe O, Fig. 11. 

The operation of this device is understood to be as 
follows :—When the pipe O, Fig. 11, experiences the 
suction of the pump, the pipe O, Fig. 13, communicates 
this suction through the needle valve chamber to the 
upper division of the fuel regulator, so that petrol is 
drawn over into this division from the main tank and 
thence through the pipes C to the carburetter reservoir. 
The surplus petrol not required by the engine returns 
from the carburetter in the manner already described, 
and flows back through the pipe A or B to the lower 
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compartment of the fuel regulator. When sufficient 
has thus been admitted to that compartment, the 
float rises and pushes the needle valve on to its upper 
seating, so that the suction of the pressure equaliser 
is transferred from the upper to the lower compart- 
ment, untilthe returned petrol is used up or sufficiently 
so to permit the float to drop fer enough to allow the 
needle valve to fall and suction from the upper 
compartment to be resumed. The pipe D leading 
from the float chamber is presumably an air vent 
which is carried sufficiently high to prevent leakage. 
It will be gathered, then, that the fuel regulator is 


| valve C and delivers it pest the valve D to the two oil 


rendered necessary by the system of jet feed adopted | 


in the carburetter, and by the necessity for using up | 
any surplus petrol that overflows from the carburetter. | 


LUBRICATION SYSTEM. 


The petrol supply system is further complicated by 
being interconnected with the engine governor and | 
the lubricating oil system in such a way that the engine | 
is automatically shut down if (1) the speed rises above 


@ certain permissible maximum, and if (2) the} may be cleaned. 


‘filter chamber in the pressure equaliser already 
| it drains into the service tank situated below. 


of the filters P, while the engine is running, so that it 
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Diagram of Fuel Regulator 
Fig. 13. 


lubricating oil supply should fail. Before explaining | 
the means employed to achieve these results, we will | 
describe the general lubricating system. adopted. 
The system is illustrated in Fig. 15, a diagram which 
also illustrates the interconnection of the carburetter 
with the pressure equaliser and fuel regulator and 
with the lubrication system. The oil pump B- 

already referred to in connection with Fig. 10—draws 
its supply of oil from the service tank through the 


filters P. Any surplus oil not required in the bearings 
is returned past the pressure relief valve E to the 
service tank. Leaving the filters P the oil is sent 
through a radiator G outside the gondola in order to 
cool it, and thence flows through the pipe J to the upper 


described. From this it passes to the bearings and 
thence into the sump of the crank case, from which 
It is 
clear from the valves on the filters P that the radiator 
G can, if necessary, be cut out of action,as can either 
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Fuel Regulator. 
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CONNECTION BETWEEN PETROL SUPPLY AND 
LUBRICATION SYSTEM. 


Should the pressure of oil in the lubrication system 
fail, means, es we have already said, are provided 
whereby the engine is automatically shut down. 
These means act by closing down the petrol supply, 
and are illustrated in Fig. 15, and to a larger scale in 
Fig. 16. Beneath the jet orifice in the carburetter 
is a damper consisting of a pointed rod on which. is 
formed a quick-thread screw. This damper is 
operated through a system of bell crank levers and 
links by a spring-pressed plunger in such a way that 
the jet orifice is closed when the plunger is as far over 
to the right—as shown in the diagrams—as possible. 
Within the crank case is a short cylinder containing 
a plunger that is constantly pressed upwards by @ 
spring. Behind this plunger the pressure of the 
lubricating oil is admitted by means of a pipe reaching 
from tho upper chamber of the pressure equaliser to 
tho plunger cylinder. To start the engine the 
horizontal plunger rod operating the jet damper has 
to be held over to the left by hand or foot power until 


pea Tero ERNE REET 





Fes. 22, 1918 


THE ENGINEER 


159 





the pressure of the lubricating oil is sufficient to move 
the plunger piston downwards against the force of 


the spring. With the plunger piston in this position | 


the plunger rod will remain over towards the left, and 
therefore the jet damper will remain out of action 
unless the pressure of the oil supply falls, in which 


event the plunger piston will rise, the plunger rod will | 
move to the right and the damper will close the jet | 


orifice. 
CONNECTION BETWEEN PETROL SUPPLY AND 
GOVERNOR. 


The pipe referred to in the above sub-section as 
leading from the upper chamber of the pressure 
equaliser to the plunger cylinder within the crank 
case admits the oil to the cylinder through a dis- 
tributing valve, which is under the control of a 
governor, in such a way that the plunger piston will 
rise and so interrupt the supply of fuel to the 
carburetter not only should the lubricating oil supply 
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ee for starting the engine. By operating the 
| handle A all the valve tappet rods—those for the inlet 
| valves on one side and those for the exhaust valves on 
| the other—can be lifted off their cams simultaneously, 
so that all the valves can be held open. Fig. 17 
indicates how this result is produced. The handle A, 
Fig. 1, operates, on each side of the engine, a shaft on 
which lips are formed to catch under small projections 
on the sides of the valve tappets. ‘The movement of 
| the handle A also partially rotates the barrel valve D, 

Fig. 1, in the exhaust manifold, thus closing the 
/exhaust passage to the silencer and opening it to a 
secondary outlet pipe leading to a large suction hand- 
pump E. All the valves being open, the operation of 
this hand pump draws in gaseous mixture into the 
cylinders from the two carburetters. The handle A 
is then moved to restore the inlet and exhaust valves 
and the valve D to their normal setting, whereafter 
ignition is caused in those cylinders that are just over 
the compression stroke by means of a geared-up 
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Fig. 15-DIAGRAM OF PETROL AND OIL SUPPLY SYSTEMS 


fail, but also should the speed of the engine exceed a 
fixed maximum. The distributing valve has two 
ports A G—Fig. 16—controlled by a pair of pistons P 
on a rod that at one end is acted upon by the governor 


levers and at the other by a spring plunger, the force | 


of which can be adjusted. At normal speeds the 
pistons P P are in such @ position that the oil from the 
pressure equaliser has a clear passage through the 
ports G and A to the plunger piston in the crank case. 
If the speed rises beyond a predetermined amount, 
the governor will move the pistons P P over to the 
left against the action of their spring, so cutting off 


the port A from the port G, opening the port A to the | 


crank case interior through the port Q, and allowing 
the oil behind the plunger piston to drain into the 
crank case and bringing about the closure of the jet 
damper. The port ©, it is surmised, is intended to 
prevent a dashpot action. 


ENGINE Startinc MECHANISM. 
The cross-section, Fig. 1, illustrates the means 


Bosch hand-starting magneto. The shutter 8, Fig. 7, 
on the carburetter casing is connected with the valve 
lifting gear, so that additional air may be admitted 
to the cylinders when the engine is being started. 


IGNITION. 


Ignition is normally effected by means of two 
| Bosch magnetos driven by bevel gearing off the 
| erank shaft. Two Bosch sparking plugs are fitted 
| to each cylinder, one on each side of the combustion 
| chamber directly below the valves. 


VALVES AND VALVE GEAR. 


Each cylinder has five valves—two inlet valves, 
| 53 mm. in diaméter, and three outlet valves, 41 mm. 
|in diameter. All the valves are of the overhead type 
| and work vertically in the water-cooled cylinder head. 
| They are operated by rocker arms. The three rocker 
| arms for the exhaust valves and the pair for the inlet 
' valves are in each case formed from a single stamping 


| ana work on hollow spindles. 





These spindles are 
separate for each cylinder, but are coupled together 
by short pieces of rubber tubes and clips. The 
rockers are lubricated by oil passed through the hollow 
spindles, the flow being from the main oil supply. 
through. the spindles of the inlet valves, back along 
the exhaust valve spindles into the sump. Each set 
of two, or three, rocker arms is operated by a tubular 
push rod with a spherical joint at each end. Adjust- 
ment of the valves is obtained by means of the screws 
at the end of the rocker arms. It will be noticed 
from Fig. 1 that the single-coil springs with which the 
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Fig. 16—OIL PRESSURE DISTRIBUTING VALVE 


valves are fitted are exceptionally short. The valve 
tappets are operated by a cam shaft on each side of 
the crank shaft. The cam shafts are driven by 
gearing inside the crank case at the fly-wheel end. 


MISCELLANEOUS. 


The leading dimensions of the engine are given in 
Fig. 18. The six-throw crank shaft has seven plain 
bearings each 66 mm. in diameter. The crank pins 
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Fig. 17—VALVE LIFTING GEAR 


have the same diameter as the journals. A 36mm. 
hole is bored through each crank pin and a 40 mm. 
hole through the journals. The crank shaft, complete 
with the pinion driving the cam shaft and the bevel 
gearing driving the water accelerator, &c., weighs 
994 Ib. 

The pistons, of cast iron, each have three rings, and 
with rings and gudgeon pin each weighs 10 Ib. 13} oz. 
The gudgeon pin is 38 mm. in diameter and is locked 
in place by a set-screw screwed vertically upwards 
through the pin and its boss inside the piston, The 
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set-screw in turn is locked by a split pin driven through 
its upper end where this end projects into the hollow 
interior of the gudgeon pin. The connecting-rods are 
of square section, measuring 33 mm. each way, and 
are bored up the centre with a 26 mm. diameter hole. 


| mittee, and in holding that Committee together 
| subsequently in the face of many conflicting interests. 
| The importance of the work of the Standards Com- 
| mittee was recognised not alone in this country, but 
‘all over the world, and particularly in America ; and 


I 

| of apprenticeship. These offers have received the attention of 

| the Council as likely to have far-reaching consequences, but no 

| formal action has been taken, as the British Engineers’ Asco- 
ciation is dealing with the matter, and is thought to be in a 
better position to do so than is the Institution. 


In seconding the adoption of the report, Mr. Danie! 
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Fig. 18—LEADING DIMENSIONS OF MAYBACH ENGINE FROM GERMAN AIRSHIP §.L.11 


At the centre of this hole an 11 mm. pipe is fixed to 
convey lubricating oil from the crank pin erd to the 
gudgeon pin. The connecting-rods each weigh 103 lb., 
while the total weight of the reciprocating parts per 
cylinder is 14} Ib. 

The fiy-wheel is a steel casting 19}in. in diameter 














Fig. 19—-WRECKED MAYBACH ENGINE 


and weighing 67 lb., and is connected to a multiple 
dise clutch of the Hele-Shaw type. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution was 


held in London last Friday evening. Before the | 


formal business was commenced the President, 
Mr. Michael Longridge, paid a fitting tribute to the 
memory of the late Sir John Wolfe-Barry, whose 
death had occurred since the previous meeting of the 
Institution. Sir John’s greatest service to the cause 
of mechanical engineering, Mr. Longridge said, was 
undoubtedly the leading part he played in the 
creation of the British Engineering Standards Com- 


the benefits it had conferred on various branches of 
engineering would always be associated with Sir John’s 
name and would form a lasting memorial to him. 

The President then summarised the contents of the 
annual report of the Council. In doing so he said 
that during the year that had elapsed since the last 
annual report was presented, the Institution had 
suffered the loss by death of three prominent members, 
Mr. Percy G. B. Westmacott, Mr. Charles Hawksley 
and Sir John Wolfe-Barry. These three gentlemen, 
he said, had achieved fame as engineers and had left 
their mark on mechanical engineering as a result of 
their long association with the profession. But 
while we remembered the services of such as thes¢ 
we must not forget those of the younger members of 
the Institution who had passed away in the strife of 
war. The associate members and graduates who had 
laid down their lives in the defence of their country 
had died without fame as engineers, before they 
could exercise their influence on the development 
of their chosen profession. But their memory wes 
nevertheless imperishable, and when the war was 
over and the Institution regained the use of its own 
house, it was the Council’s intention to preserve their 
names in a permanent form. 

The following is an abstract of the annual report :— 


ANNUAL REPORT OF THE COUNCIL. 


During the past year there has been a net increase of fifty-nine 
in the membership of the Institution, the number of members on 
the roll now amounting to 6306. Twenty-two associate members 
and graduates were reported to the Institution as having lost 
their lives in connection with the war. Altogether since the 
commencement of the war over one thousand members have 
been on active service. 

The total revenue for the year was £22,865 12s. 9d. The 
expenditure amounted to £22,701 ls. 7d.—including a sum of 
nearly £10,000 invested for reserve funds—so that a balance of 
£164 11s. 2d. has accrued. ‘ 

To assist those members still on active service or other war 
work to find suitable employment on their return to civil life, the 
Council has prepared and issued to them, as far as they are 
known, forms whereon to record particulars of their training and 
experience. About a nundred of these forms have been filled in 
and returned, and are now being analysed for future use. The 
information contained in them is treated as confidential, and 
will be used only for the benefit of the giver. 

The Thomas Hawksley Gold Medal, given annually for the best 
paper published in the ‘“‘ Proceedings,’ has been awarded to 
Messrs. Griffith and Taylor for their contribution, entitled ‘‘ The 
Use of Soap Films in Solving Torsion Problems.” 

| Four researches are now being carried out under the direction 
| of the Institution. The Alloys Research Committee during the 
| year has been investigating various light ternary alloys. 
ts eleventh report, containing the results of this investigation, 
has been temporarily withheld in the public interest. The Steam 

| Nozzles Committee, and the Wire Ropes Committee, have both 
made some progress with the design of apparatus required in 
their respective researches, but each committee has been seriously 


hampered in its work by the fact that its members have been | 


preoccupied with war work. Some progress has been made with 
the work being carried out at the National Physical Laboratory 


for the Hardness Tests Committee. The series of tests having | 


special reference to the effects of variations of load and speed on 
tate of wear has been continued by Dr. Stanton on his specia] 
machine. A fifth subject of research, namely, the best form and 


means of utilising Mr. Richard Williamson’s gift of £500 in aid of 


| engineering esearch. A “ Piston Rings Research Committee ”’ | 


inted, and consists of Mr. W. H. Allen, Sir Dugald 


| has been ap’ 
ohn Dewrance, Sir Henry Fowler, and Captain H. 


| Clerk, Mr. 
| R. Sankey. 
During the year the Council received information to the effect 
| that offers were being made in Australia, on behalf of American 
engineering firms, to take and train apprentices on very advan- 
' tageous terms, including a liberal living wage during the period 


materia] for pistons and piston rings, especially for internal | 
combustion engines, has been decided upon by the Council as a | 


Adamson emphasised the significance of the action of 
American engineering firms in the matter of appren- 
tices from Australia. The position, he held, was one 
full of serious possibilities for British engineers, and 
he urged the Council not to leave the matter entirely 
in the hands of the British Engineers’ Association, 
but to take independent or associated ection. 

Various prizes and awards were then presented. 
As an indication of present conditions that may 
interest future generations, it is perhaps worth 
recording that the Thomas Hawksley Gold Medal 
given annually for the best paper published in the 
‘* Proceedings ” had, owing to the scarcity of gold, 
to be presented in bronze with the promise of con- 
version into the rarer metal at a later date. 

Thereafter the two papers read at the previous 
meeting were discussed. A summary of Mr. L. A. 
Legros’ paper, “‘ Traction on Bad Roads or Land,” 
will be found in our issue of January 25th, while 
Mr. Arthur Amos’ paper, ‘ Utility of Motor-Tractors 
for Tillage Purposes,’ will be found reprinted in our 
issue of February 8th. The ‘ discussion” of these 
two papers last Friday evening contributed little of 
technical interest to supplement the authors’ treat - 
ment of their respective subjects. Mr. Legros’ paper, 
since it was read in London, has been presented in 
lecture form at Leeds, Manchester, and Lincoln. 
This fact undoubtedly reacted unfavourably on the 
attendance and discussion in London last Friday 
evening. 

Mr. H. G. Burford, who was called upon to open 
the discussion, said that the four-wheel drive for 
tractors and motor lorries had been developed and 
adopted very rapidly in this country since the war 
started, and undoubtedly was of great advantage 
for certain military purposes. Its commercial use, 
however, in a country such as ours was, in his opinion, 
bound to be very limited, although in ‘‘ new”’ lands, 
where good roads had still to be made, it would 
certainly find a large field of application. He 
regretted that Mr. Legros did not deal more fully than 
he had with the principal engineering features 
required in tractors to meet modern commercial 
requirements. One of the most important of these 
features was the adoption of the unit principle, that 
was to say, that such items as the engine, the trans- 
mission gear, the front axle, the steering details, and 
so on, should be made each as a separate unit so that 
new units could be kept on hand ready to replace 
those that required renewal without entailing long 
delays for repairs to individual parts of any one unit. 
| He did not greatly favour the practice adopted by 
some makers of tractors of providing means whereby 
the differential gearing could be locked at the driver’s 
will. If a tractor having the ordinary form of 
| back-wheel drive could not be moved out of an 
| awkward position by means of one wheel it could not 
| be got out by locking the differential gearing. He 
| urged that this matter of the advantages of being able 
| to suppress the action of the differential gearing should 
be made the subject of independent investigation by 
some impartial authority. With regard to Mr. Legros’ 
suggestion as to adopting the plan of braking a 
tractor on all four wheels, he expressed his distinct 
| preference for the present practice in this country of 
| braking on but two wheels. On the other hand, he 
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seemed to favour the “rack and pinion”’ internal | Mr. Amos contended that it was desirable to plough 
gearing form of final drive developed so extensively | with a motor tractor at the highest speed possible, and 
in America as an alternative to the worm drive. | further that the power required to do the actual 
Dealing with chain-track tractors, he remarked that | ploughing did not depend upon the speed at which 
it would be very useful if an authoritative statement | the ground was covered. He, the speaker, did not 
could be made as to the best means of control and | agree with either contention. There was a particular 
steering and the best weight for a tractor suitable for | speed of ploughing which was more desirable than 
agricultural purposes in this country. In conclusion, | any other, and he believed that this best speed would 
he suggested that it would be of immense practical | soon generally be accepted as being in the neighbour- 
advantage if Mr. Legros’ paper could be supplemented | hood of 2} miles per hour. The choice of this speed 
in some way with information as to why certain types | lay not altogether in considerations of power economy ; 
of tractors or certain devices at one time used or| the appearance of the furrows was affected by the 
proposed to be used in their construction had been | speed of the plough, and if this speed were too great 








nickel and 0.10 per cent. of carbon, it was possible, by 
simply carburising the surface and then allowing the article 
to cool slowly, to obtain the same results as by carburising 
and quenching an ordinary mild carbon steel. If this were 
done with the necessary care all the worries which accom- 
panied case-hardening by quenching could be avoided. 


CHromium STEEL. 


Professor Edwards said that until quite recently different 
investigators had held diametrically opposite views as 
regards the function of chromium in steel. Some were of 
the opinion that this element tended to retard the carbide 
transformation, and thus to render the steel more or less 
self-hardening, whilst others maintained that it both 
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Fig. 1—HARDENING AND TEMPERING OF STEEL—COOLING CURVES 


failures or had become obsolete. To students and to | the furrows would be left untidy and would fai] to 
firms taking up the manufacture of tractors for the | please most farmers. A point to which designers of 
first time the publication of such information would | motor ploughs might direct their attention lay in the 
be of inestimable use and would save the waste of | fact that while the plough should not bring the 
much time and money. | subsoil to the surface, it was very desirable that 
Col. R. E. Crompton spoke of his own early con- | the subsoil should be broken up. It might be possible 
nection with mechanical road traction. Some 37 | to accomplish this by means of a subsidiary plough 
years ago, he said, he read a paper before the Royal | fitted beneath the main plough. 
Institution describing experiments, with which he Mr. W. H. Patchell spoke as to the desirability 
had had close connection, on the use of road engines | for having some form of standardisation in the 
for hauling loads over soft ground in India. For parts of agricultural tractors. Major E. G. Beaumont 
20 years afterwards, he remarked, the subject ‘‘ went | and Professor P. M. Baker also took part in the 
to sleep,”’ and was largely encouraged to do so by the | discussion. 
opposition to mechanical road traction exerted by | 
the railway companies. The railways saw in the road | 
tractor a possible rival, whereas the real position, | 
as was now fully recognised as a result of tho lessons THE HARDENING AND TEMPERING OF STEEL. 
taught us by the war, was that both forms of traction, ” . 
railway and road, were essential to the full develop-. A — + he cet —_ a = Steel” 
9 was rea ore ie anchester ciation 0 ngineers 
his association, about: the year 1870 with the late | om Saturday, February 9th, by Professor C. A. Bdwards, 
* digte ; D.Se. It dealt with carbon, nickel, chromium and tung- 
Mr. R. W. Thompson, of Edinburgh, a mechanical ry : Paps 
simi: Peon, ake : sten steels. The author said that with carbon steels it was 
genius who, he claimed, had foreseen and investigated only possible completely to harden the metal if the mass of 
every one of the problems that had since prominently | steel was small. In other words, the remarkable differences 
attracted the attention of engineers in connection | in the properties were produced by comparatively slight 
with mechanical traction. Thompson’s experiments | differences in the rate at which the mass was cooled from 
with flat rubber tires, measuring up to 15in. wide by | the high temperature. For example, the exceedingly hard 
5in. thick, failed for the very same reasons fundamen- | tate was obtained if the time taken in cooling from, say, 
tally as led to the failure of many of the early forms | 900 deg. Cent. was only a few seconds, but the metal was 
f chain track, and the reasons for their failure and | 1% ee ee eee een ele eer oe eee Sama 
—s ie eae ; . | temperature was something of the order of five minutes. 
their identity with those connected with chain | pence, he said, it was obviously impossible to bring about 
tracks were fully realised by Thompson. With the | any material change of hardness or tensile properties 
modern developments in the design and construction | throughout the mass of a large carbon steel forging by 
of chains, such as the Renolds, the future of the | modifying the rate of cooling. With special steels, how- 
chain-track tractor was very hopeful. By shear ever, this difficulty was completely overcome by the intro- 


ans : : duction of such elements as nickel, manganese, tungsten 
, | ’ > > 
good workmanship in the construction of the chains | Sian, doo. wale Baar 


many of the arly dificlties connooted with the | same elect as wan attained by quenching erinaryeatbon 
opinion the whole question of mechanical traction Broadly speaking, the above and other elements lowered 
was to-day one of the most important to which | the normal temperature of the carbide change, and thus 
engineers could turn their attention. Engineers could | influenced the general mechanical properties of the mass in 
render no greater service to their country than to @ manner similar to that of rapidly cooling carbon steels. 
help the farmer to cultivate his land and to remove | By varying the percentage of these special constituents the 
its produce off it. | temperature of the carbide change could, the author 
Mr. George Watson regretted that Mr. Legros had | "marked, be lowered to any degree down to the atmo- 
id notla noeb obs deters, -Tetes, Heweane: | spheric temperature, and in consequence of this steels with 
Se ee eee . siege ?| almost any desired combination of properties could be 
he thought, would soon be heard of as applied to | readily obtained. He alluded to the one great advantage 
traction on bad roads and land, for important develop- | in the use of these special steels, namely, that their pro- 
ments were being made in them in this country. | perties were modified from within, and therefore practically 
He believed that the use of agricultural tractors the same quenching effects were obtained through the 
would prove to be one of the chief means of defeating | whole mass. 
the enemy’s U-boat campaign, and that it could be | 
made a still more powerful means of doing so if our| The author then went on to describe the characteristics 
administrative authorities would keep better pace of men — —. — oo - heat on ve —— 
i i i ° ualties. © Sal when 1t was remempere 
Wnn ervemgeunts.. Seating with Mr. Ames paper, | ani containing the same amount of nickel along with 


he disputed the remark made that clay soil under 0.9 per cent. of carbon possessed, even after slow cooling, 











NiIcKEL STEEL. 


certain conditions could become so hard that only practically the same mechanical properties a3 a hardened 
exceptionally powerful cultivators drawn by steam | cutting tool, it would be readily recognised that such facts 
engines could break it. He knew of no land in this | could be advantageously utilised for certain special pur- 
country that could not be tackled by a motor tractor. 


poses, Starting with a steel containing 7 per cent. of 


raised the temperature of that change and facilitated its 
completion. Recent work had shown that this diversity 
of opinion was due to the influence of the time factor not 
having been properly appreciated. 

When making experiments with a steel containing a little 
over 6.0 per cent. of chromium and 0.63 per cent. of 
carbon, the author explained that he had observed the 
following facts :—Specimens lin. cube were heated to 
1000 deg. Cent. and then allowed to cool in the following 
manner : one was taken out of the furnace and allowed to 
cool on an asbestos pad, in still air, taking about half an 
hour to reach the ordinary temperature, and the other was 
more slowly cooled in the furnace, the time taken being 
about an hour. The former was extremely hard, but the 
latter was quite soft. The hardness values were :— 

Cooledinair .. .. . 642 Brinell hardness number 

Cooled infurnace .. .. .. 281 Ae aa os 
These facts, he said, clearly demonstrated that the rate of 
cooling played an important réle in determining whether 
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the steel became what was known as self-hardened or not, 
and they led to a thorough investigation of the influence of 
time and temperature upon the hardness of this and other 
chromium steels. For this purpose specimens lin. cube 
were heated in a small electrical resistance furnace, and 
then cooled at varying rates. In order to obtain the 
necessary variations in the rate of cooling, the samples had 
to be moved to different positions inside, and in some cases 
outside, the furnace. In all experiments accurate cooling 
curve data were taken and hardness determination made. 
A typical series of cooling curves were, he explained, 
given in Fig. 1, along with the corresponding rates of 
cooling and hardness values. The curves and data in this 
diagram gave, he said, a clear indication of the close con- 
nection which existed between the character of the carbide 
critical point and the hardness of the steel. Comparing the 
curve No. 20 with No. 21, it would be noticed that the 
increased cooling rate had lowered the temperature at 
which the carbide change commenced, but in spite of this, 
when the transformation once began the evolution of heat 
was 60 great as to cause the temperature of the mass to he 
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raised from 700 deg. up to 730 deg. Cent. In curve No. 22 
the change did not begin until 680 deg. Cent., and the heat 
that was then developed was not sufficient to give such a 
high rise of temperature as in curve No. 21. With curve 
Ng. 23, which was only 25 seconds quicker than the pre- 
vious one, the character of the point was quite different ; 
there was no real rise of temperature, but merely a retarda- 
tion in the rate of cooling, and it would be observed that this 
comparatively slight acceleration in the cooling rate had 
produced a material increase in the hardness of the steel. 
With still quicker rates, th, carbide change could be com- 
pletely suppressed, and when this was accomplished the 
maximum hardness was attained. 

Similar results obtained with the same steel when cooled 
from different initial temperatures were shown, and it was 


instance, it would be observed that the Brinell hardness | of this class of steel. 


of the steel after hardening in an air blast from about 

| 1300 deg. Cent. was only 500, but that that value did not fall 
after the material had been heated to temperatures up to 
500 deg. Cent. Further, by increasing the secondary 
heating to a little over’ 600 deg. Cent., a marked increase 
in the hardness took place, and reached a value which was 
greater than it was when first hardened. 

CHROMIUM-TUNGSTEN HIGH-SPEED 

Curtina STEEL. 

With a steel containing 18 per cent. of tungsten, 
6.0 per cent. of chromium and 0.63 per cent. of carbon, 
the effect of reheating properly hardened samples was 
shown in Fig. 5. Here it would be seen that the steel was 
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pointed out that as the initial temperature was raised 
the rate of cooling might be decreased to a considerable 
extent and hardening of the metal still be brought about. 
In other words, the critical rates of cooling which were 
represented by breaks in the respective curves became 
longer as the initial temperature was raised. 

To illustrate the influence on the chromium and carbon 
contents of the steel on the critical cooling rates, the 
author alluded to Fig. 2, which relates to steels having the 
following compositions :— 


Chromium. Carbon. 
A es 6.18 0.37 
B 6.15 0.63 
Cc 6.16 0.97 


He explained that in this series the chromium was | 


practically the same in each case, whilst the carbon 
varied from 0.37 to 0.97 per cent. It would, he said, 
be seen from the respective curves in Fig. 2 that sample A 
was more readily hardened than B, but that B was more 
easily hardened than C. This statement was not intended 
to apply to the degree of hardness which could be attained, 
but purely to the critical cooling rate. These facts led to 
rather a novel idea from a metallurgical standpoint, for it 
would appear that by starting with a steel containing 
6.0 per cent. of chromium and 1.0 per cent. of carbon, 
if the carbon content could be reduced in any given part 
of an article to something below 0.60 per cent., it would 
then only be necessary carefully to adjust the rate of 
cooling to get those parts with the low percentage of 
carbon intensely hard, whilst the other portions would 
remain relatively quite soft. In other words, by a process 
of decarburising any required surface, it should be possible 
to produce the well-known case-hardening effects which 
were now produced by carburising other steels. 

Some rather crude laboratory experiments had, con- 
tinued Dr. Edwards, been made in that direction, and the 
results had shown that case-hardening could be accom- 
plished in that way. Whether this fact was likely to prove 
to be of any real practical value or not he was at present 
unable to say, but it would be well worth making further 
experiments on the process. 


TEMPERING CHROMIUM STEEL. 


In discussing the influence of chromium upon the 
tempering properties, attention was confined to one 
example which had been selected on account of its indirect 
bearing on the question of high-speed cutting tools. 
Results were, the author continued, plotted in Fig. 3, 
which illustrated the effect on the hardness of tempering 
a hardened steel, containing 6.0 per cent. of chromium 
and 0.63 per cent. of carbon, at progressively increasing 
temperatures. These results might, he said, be summarised 
as follows :—As the temperature was raised to a little 
above 300 deg. Cent., the Brinell hardness fell from above 
700 to well below 600. After heating between 300 deg. 
and 500 deg. Cent. the hardness became a little higher 
than it was after treating at 300 deg. Cent. With 
temperatures above 500 deg. Cent. there was a rapid fall 
in the Brinell hardness. It should, he added, be noted 
that the percentages of chromium and carbon in this steel 
were the same as were usually present in a high-speed 
cutting tool; there was, however, no tungsten present, 
and without that element such a steel could not be used 
for cutting at high speeds. 


TEMPERING OF TUNGSTEN STEEL. 


The effect of heating a hardened steel containing 
0.63 per cent. of carbon and 19.28 per cent. of tungsten 
was shown diagrammatically in Fig. 4. It was pointed out 


that with the exception of the absence of chromium, this 
material was typical of a high-speed steel. 


In this 


very hard in the air-hardened state, and that the hardness 
fell rather markedly as the reheating was raised to 500 deg., 
but at 600 deg. Cent. a substantial secondary hardening 
set in which made the material much harder than it was 
in the initially air-hardened state. 
| These facts, said the author, were of considerable 
importance from the point of view of the machine shop, 
for they meant that high-speed tools should be treated in 
such a way that they possessed this secondary hardness 
| before they were put into use. This could be effected in 
| one of two ways, (1) the tool might be air-hardened in the 
usual manner and then reheated to the necessary tempera- 
| ture, or (2) the same results could be obtained by hardening 
| the tool by quenching, from the hardening temperature 
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Broadly speaking, Professor Edwards 
said, this should be practically as high as possible short of 
actually melting the metal. This was very clearly 


| demonstrated in Fig. 6, which represented tho influeenc 


of reheating samples of the same high-speed steel referred 
to above, that had been air-hardened from 1050 deg. Cent. 
In this instance, it would be noted that the steel lost its 
hardness more quickly than if it had been hardened from, 
say, 1250 deg. Cent., and further, it did not show anything 
like the same degree of secondary hardening. The 
difference in this respect was due entirely to. the fact that 
the tungsten present in these steels did not completely go 
into solution until temperatures approaching 1250 deg. 
Cent. were attained; and since it was to that element 


| when in solution that we owed the property of secondary 


hardening and the power of retaining hardness at high 


| temperatures, little or no return was obtained from that 





costly element unless the tool was heated to a high 
temperature prior to hardening. 








ELECTRO-CULTURE COMMITTEE. 


THE President of the Board of Agriculture and Fisheries 
has appointed a committee to advise regarding all elec- 
trical questions in connection with the carrying out of 
experiments in electro-culture, and particularly regarding 
the construction of apparatus suitable for use on an 
economic scale, and to the making of such electrical 
measurements as may be necessary in connection with 
the experiments. 

The committee is constituted as follows :—Sir John 
Snell, M. Inst. C.E. (chairman), Mr. A. B. Bruce, M.A., 
Professor V. H. Blackman, F.R.S., Dr. Chree, F.R.S., 
Mr. W. R. Cooper, M.A., B.Se., A.I.C., Dr. W. H. Eccles, 
M.IL.E.E., Mr. J. S. Highfield, M.I.E.E., Professor T. 
Mather, F.R.S., M.I.E.E., Dr. E. J. Russell, F.R.S., and 
Mr. C. T. R. Wilson, F.R.S. Mr. B. W. Phillips, of the 
Board of Agriculture and Fisheries, will act as Secretary 
to the Committee, and all communications should be, 
addressed to him, at 4, Whitehall-place, 8.W. 1. 








THE EASTLEIGH SUPERHEATER. 


In our issue of January llth, we gave pictures of the 
late Mr. Dugald Drummond’s saturated steam locomo- 
tives which have been converted to ‘‘ superheaters ” by 
Mr. Urie, and we then promised to reproduce a drawing 
of the conversion. This promise we fulfil to-day by giving 
a Supplement, in which the change effected in the front 
end of engines of the 443 class, engines with six coupled 
wheels and four cylinders, is shown. Very few words of 
explanation are needed. No by-pass, air valves, or 
dampers are fitted, but a small hole is made in the regu- 
lator, so that the driver can, if necessary, allow a small 
supply of steam to pass through the elements and cylinders 
when running with the main steam shut off with the view 
of preventing the cylinders cooling. The points at which 
the lubrication is applied to the cylinders, the oil being 
delivered thereto by a Detroit hydrostatic lubricator, 
which is placed in the cab, are clearly indicated. This 
method of lubrication has been applied to all London and 
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LONDON AND SOUTH-WESTERN RAILWAY—STANDARD PISTON VALVE 


in a bath of molten lead or suitable liquid which was kept 
at the correct temperature. 

It had been suggested by some workers that this 
secondary treatment was not necessary in order to get the 
best cutting speeds out of a tool, and that the same results 
could be obtained by using the tool in the air-hardened 
state and slowly increasing the cutting speed to the 
maximum. It was quite true that if this were done the 
frictional heat of the work done would indirectly subject 
the tool to the secondary heating, but in so doing, the 
author said, it must be remembered that the tool became 
unduly worn as a result of its having unnecessarily to pass 
through a relatively soft condition. 


HARDENING TEMPERATURE. 


The temperature from which high-speed steels were 
hardened was perhaps the most important in the treatment 





South-Western superheater engines, and is giving entire 
satisfaction. 

The arrangement.of the Eastleigh superheater on Drum- 
mond’s 4-4-0 class follows similar lines. 

The piston valve employed by Mr. Urie is now standard- 
ised for all engines—saturated or superheater—and_ is 
shown in the drawing below. The spring rings, it will be 
noted, are simple in form, being easy to manufacture and 
maintain, and are giving complete satisfaction under both 
conditions of working. The valve is 9in. diameter for 
the 4-6-0 type with l5in. diameter cylinders, 10in. dia- 
meter for the 4—4—0 type engines having 20in. diameter 
cylinders, and llin. diameter for the ten two-cylinder 
4-6-0 type mixed traffic engines, built in 1914, with 2lin. 
diameter cylinders, and for passenger and goods engines 
now being built—see our issue of January 11th—which 
have, respectively, 22in. and 2lin. diameter cylinders. 
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RAILWAY MATTERS. 





Tur New South Wales Government Railways Depart- 
ment has ordered from America an automatic electric 
locomotive coaling plant. 

HIGHGATE-ROAD Station, both on the high-level on the 
Great Eastern, and the low-level on the Midland, is to be 
closed on and after March Ist. 

SEVEN ambulance trains have been constructed at 
Stratford. An eighth, for the United States Army in 
France, is now under construction. 

A COMPARATIVE statement as to the punctuality of the 
passenger trains running into the Liverpool-street terminus 
of the Great Eastern Railway shows that whilst in 1916 
the number of trains arriving not more than two minutes 
late was 74.12 of the whole ; in 1917 the percentage had 
improved to 83.29. d 

Tuer Melbourne, Victoria, papers recently to hand state 
that it was hoped to have the additional lines over the 
Flinders-street viaduct completed soon, the decking, steel 
troughing, concreting and asphalting being practically 
finished. The four tracks are laid with 100 Ib. rails, in 
40ft. lengths, rolled by the Broken Hill Company. 


THE electric train services of the Lancashire and 
Yorkshire Company in the neighbourhood of Liverpool and 
between Manchester and Bury, continue to work smoothly, 
and to bring increasing revenue, and from the information 
in the possession of the company there can be no question 
as to the justification of the expenditure and as to the 
desirability of further extensions when favourable circum- 
stances permit. 


At the Great Northern annual meeting, it was pointed 
out by a shareholder that in 1886 the amount of the 
ordinary stock in the company was held among 9244 
shareholders, who had an average of £1410 each, but that 
now the number was practically 39,000, and the average 
hoiding £568. On the Midland Railway, according to the 
statement of the chairman on February 14th, 42 per cent. 
of the shareholders hold less than £500 of stock. 


On Thursday, the 14th inst., about 1000 of the men 
employed in the Brighton shops of the London, Brighton 
and South Coast Company, met in one of the locomotive 
sheds to hear an address on the Russian situation from 
Mr. D. Gambashidze, hon. secretary of the Russo-British 
Chamber of Commerce. The chairman of the company 
presided, and he was supported by the Mayor of Brighton 
and most of the chief officers of the railway company. 


THE line from Gowdall to South Yorkshire, jointly 
owned by the Hull and Barnsley and~Great Central 
companies, was opened for goods and mineral traffic on 
May Ist, 1916. Owing to the war, the output of the 
collieries connected with the railway is greatly curtailed, 
but the line is serving a useful purpose, seeing that last 
year close upon a million tons of merchandise and coal 
traffic passed over it, in addition to considerable traffic 
conveyed free on behalf of the Government. 


THE grain silo at the King George Dock, Hull, was in 
course of construction at the commencement of the war, 
and the Hull Dock Joint Committee has done everything 
possible to hasten on the work, but owing to the difficulty 
in obtaining labour and material it has been seriously 
retarded. After protracted negotiations with the 
responsible departments of the Government, it was 
decided some months ago that the silo was an undertaking 
of national importance, and priority certificates were 
granted to enable the work to be proceeded with. It is 
hoped that the building will be ready in a few months’ time. 


SrincE the commencement of the war the Great Eastern 
Railway Company has provided over 10,000 special trains 
for the conveyance of troops. During 1917 they num- 
bered 2000, and conveyed approximately 16,000 officers, 
1} million men, 33,000 horses, about 6000 military vehicles 
of different descriptions, including guns, also 10,000 cycles, 
and over 8000 tons of baggage. Last year there were also 
run over 4000 special trains, principally of a merchandise 
character, for the conveyance of Government traffic of 
different descriptions, largely consisting of military horses, 
baggage, meat and other stores. The number of ambu- 
lance trains was 289, conveying 25,000 patients. 


At the annual meeting’ of the Metropolitan Railway 
Company on February 14th, the chairman said “ having 
regard to the frequency of the train service on the various 
sections of the line, it is absolutely necessary that we keep 
our permanent way, rolling-stock, and electrical appliances 
in a high state of efficiency. To do this under present 
circumstances, when materials of all kinds, especially in 
manufactured metals, are most difficult to obtain, and 
when skilled labour is very scarce, has been no easy task, 
and I am sure you will agree with me that the company’s 
engineering officers and the staff under them are deserving 
of every praise for what they have accomplished.” 


AT a recent meeting of the Birmingham Fish, Game and 
Poultry Dealers’ Association it was stated that a large 
quantity of fish dispatched from the North of Scotland 
was five or six days in ‘transit, and was condemned upon 
arrival in Birmingham. The Birmingham Daily Post has 
since announced that it has been ascertained that the delay 
did not occur upon the railway. The fish was sent from 
Stornoway to Fleetwood by sea instead of by sea to 
Kyleakin and thence by rail, vid Inverness. It was from 
three and a-half to four days on the sea, and on arrival at 
Fleetwood was sent forward by special train, and was in 
the fishmongers’ hands within nine hours of leaving 
Fleetwood. 


AccorpInGc to an American despatch, the Mexican 
Government, on December 18th, announced that an agree- 
ment had been reached between that Government and 
Messrs. 8, Pearson and Son regarding a dissolution of the 
Tehuantepec National Railroad. Prior to the opening of 
the Panama Canal this road, running from Salina Cruz to 
Puerto Mexico, was a profitable enterprise. For some 
time the road has been operated provisionally by the 
Government, and the agreement now concluded contem- 
plates that the Government shall acquire the railroad, 
also the docks and harbour works under construction at 
Puerto Mexico, and the contract between the two parties, 
as to working the railroad under a partnership basis, be 
cancelled. 





NOTES AND MEMORANDA. 





Tue following figures regarding the by-product coke- 
making plants of America were given in the Iron Age 
recently :—Number of plants, 54 ; number of ovens, 7495 ; 
coalcarbonising capacity, 35,625,000 tons ; coke capacity, 
26,005,400 tons; ammonia (as NH,), net tons, 89,658 ; 
toluol, gallons, 11,646,000. 


“THe Technical Story of the Frequencies” formed 
the subject of a paper by Mr. B. G. Lamme, read before 
the American Institute of Electrical Engineers. The 
author said at various times the following standard fre- 
quencies have been in use in the United States, namely, 
1334, 125, 83}, 663, 60, 50, 40, 30 and 25 cycles per second. 


THE Detroit Edison Company has a 25,000 kilovolt- 
ampére auto-transformer which will transform 12,000 volts 
to 24,000 volts. Being an auto-transformer, this means 
that the unit will control an output of 50,000 kilo- 
volt-ampéres, an amount of power, says the Electrical 
World. that no one has heretofore been willing to make de- 
pendent on a single static transformation. 


Tue Department of Mines, Ottawa, Ontario, estimate 
the production of metals from Canadian ores for the year 
1917 as _ follows:—Copper, 113,000,000 Ib.; nickel, 
84,800,000 lb. ; Iead, 56,700,000 Ib. ; zine, 31,000,000 Ib. ; 
gold, 17,000,000 oz. ; silver, 23,500,000 oz. The produc- 
tion of pig iron was about 1,186,000 short tons, and steel 
ingots and direct steel castings 1,735,000 short tons ; coal, 
14,100,000 short tons. The production of gold, silver, 
copper and coal was less than in 1916, while the produc- 
tion of nickel, lead, zine, pig iron and steel was greater 
than in the former year. 


In the Argentine Republic there are 238 central elec- 
tricity stations, of which ten are in the City of Buenos 
Aires and 78 in the province of the same name. Cordoba 
has 43 stations and Santa Fé 41. Although 184 stations 
generate continuous current, the major portion of the 
current is of the alternating type. The voltages vary 
from 110 to 25,000. The greater portion of the 226,900 
kilowatts generated in the Republic is used for electric 
lighting and as power for tramways. The number of 
factories and shops using electric motors as prime movers 
for their machinery is very small indeed. 


TurRovuGH the use of common salt of a coarse grade it is 
possible to increase the amount of potash extracted from 
cement rock, thus securing a saving of potash that has 
hitherto gone to waste. As a result of the use of this 
common salt one works has increased its output of potash 
dust by approximately 25 tons per day, says the Scientific 
American. Of this quantity 10 per cent. is said to be pure 
potash. The salt is mixed with the cement stone and 
other raw product used in the manufacture of lime, and 
the mixture is then ground up and burnt. The burn- 
ing process eliminates the salt and potash in the rock. 


THERE are firms in Germany producing 10 to 50 tons 
of carbide per day in order to convert the acetylene into 
acetic acid and acetone, the latter being intended chiefly 
for the production of synthetic rubber, says the Scientific 
American. This new industry should be of special in- 
terest to Switzerland, according to a communication 
from the Swiss Acetylene Association, since the necessary 
carbide will in the future be available in large quantities 
in that county. After the war, the export of carbide will 
be considerably reduced, and this product will therefore 
become much cheaper. On the other hand, the price of 
rubber will remain high for several years. 


Returns from 50 per cent. to 60 per cent. of the central- 
station industry of the United States indicate that the 
earnings from the sale of energy for electric lighting and 
power during 1917 were between. £94,000,000 and 
£95,000,000, an increase over 1916 of 14.5 per cent., or 
about £12,000,000. The output of the industry, which 
was actually sold wasin the neighbourhood of 27,000,000,000 
kilowatt-hours, which is 20.9 per cent., or about 
3,500,000,000 kilowatt-hours greater than the output 
in 1916. These, says the Electrical’ World, are abso- 
lutely the largest increases in gross earnings and output 
ever registered in the electric light and power industry. 


In one of his journals, Camille Flammarion gives the 
heights at which sounds from the earth are heard from 
balloons. The shout of a man was heard distinctly at 
the height of 1600ft., the sharp note of a mole-cricket at 
2500ft., and the croaking of frogs in a morass at 3000ft. 
At 3255ft. a man’s voice and the rolling of a cart were dis- 
tinguished ; at 4550ft. the roll of a drum and the music 
of an orchestra ; at 5000ft. the crowing of a cock, the sound 
of a church bell, and sometimes the shouting of men and 
women. Nine hundred feet higher still he heard the report 
of a musket and the barking of adog. The noise of a rail- 
way train penetrated to a height of 8200ft., and the whistle 
of a locomotive engine to nearly 10,000ft. 


THE asbestos deposits of Rhodesia are being developed 
steadily. The production in 1914 amounted to 487 
tons, valued at £8612, whereas in 1915 it increased to 
2010 tons, valued at £32,190. During the first three 
months of 1916 the production was 914 tons, valued at 
£14,621. This field is situated in Victoria township, in the 
Mashatee district, Southern Rhodesia. The asbestos, 
unlike the Cape mineral, is a chrysolite of excellent quality. 
According to the returns made to the Department of Mines 
of the Union, the production of asbestos of South Africa 
in 1915 totalled 2138 tons, valued at £35,899. On the 
other hand, the export figures from that country show 
that 3034 tons were shipped during that year. 


Accorp1nG to the official returns in 1917 there occurred 
1395 separate fatal accidents in and about the mines and 
quarries of the United Kingdom, causing the loss of 1437 
lives. Compared with the previous year, there is an in- 
crease of 51 in the number of fatal accidents, and an in- 
crease of 43 in the number of lives lost. Of the 1395 
separate fatal accidents 1343, causing the loss of 1383 lives, 
happened at mines, and 52, causing the loss of 54 lives, 
happened at quarries. At mines there was as compared 
with the previous year an increase of 54 in the number of 
fatal accidents, and of 47 in the number of deaths. In 
classifying the accidents according to place or cause nine 
were due to explosions of fire-damp or coal-dust, 714 to 
falls of roof, 63 to shaft accidents, and 407 to miscellaneous 
causes underground, while 150 occurred on the surface. 





MISCELLANEA. 





OnE of the richest iron ore deposits in the world is in 
the Rajara Hills, Central Provinces of India. 


Inp14 is the most important jute manufacturing country, 
and it has been calculated that she retains about 40 per 
cent. of her manufactures and exports about 60 per cent. 


A motor road round the principal portions of the island 
of Hong-Kong is in course of construction, and the Budget 
of the Colony for next year makes provision for its com- 
pletion. 

AccorpiInG to the Commercial Motor, there are only 
three gas undertakings in the country which are unable 
to supply that form of fuel for motor vehicles, and they 
are those at Sheffield, Dudley and Tottenham. 


THE committee of the Motor Gas Equipment Associa- 
tion has been considering the question of standardisation 
of filling orifices. An orifice of the diameter of 2in. has 
been considered the most generally convenient, and this 
size has therefore been adopted as standard. 


Moror tractors are now being used to expedite farm 
work on a rubber plantation of some 20,000 acres in Suma- 
tra, which is controlled by one of the largest tire-manu- 
facturing companies in the United States, says the Com- 
mercial Motor. Before the tractor was put into service it 
required 250 coolies to plough three acres a day; the 
tractor at present in use is cultivating 20 acres of land in 
the same time. 

In an article advocating the need of intelligence in the 
boiler-house, a writer in Power says that in America the 
most accurate estimate from available figures shows that 
252,000,000 tons of coal per year is burned by less than 
220,000 stationary firemen. These men consume over 
200 million pounds’ worth per year, taking coal at £1 per 
ton. It is quite certain that not more than 5 per cent. of 
these men receive training that is the result of organised, 
intelligent effort. 

Tue Local Government Board has issued an Order 
relieving, for the period of the war, and twelve months 
thereafter, heavy motor cars drawing a “ gas container 
trailer’? from the restriction to a speed not exceeding 
five miles an hour to which they would be otherwise liable. 
The trailer must be used solely for carrying a bag or other 
receptacle for gas, must not exceed a weight unladen of 
15 ewt., and must have all its wheels fitted with pneu- 
matic tires or tires made of a soft or elastic material. 


Up to February Ist last the system of licensing voyages 
applied only to steamships: over 500 tons gross employed 
on voyages outside the coasting trade of the United King- 
dom. This system was extended ‘as from the above date, 
so as to apply to all British ships of whatever size, and 
whether steamships or sailing ships, which proceed to sea 
on any voyage from the United Kingdom ; and also to all 
foreign ships which engage in the coasting trade of the 
United Kingdom. This extension of the licensing system 
has been rendered necessary in order to secure that the 
vessels now employed in the coasting trade are used to the 
maximum advantage in the public interest. 


Accorpinc to Mr. H. M. Surtees Tuckwell’s paper on 
the Tata Iron and Steel Works, recently read before the 
Society of Arts, a very interesting experiment is shortly 
to be tried in Mysore. The Government of that State 
has decided to erect a charcoal blast-furnace, and has 
appointed Mr. Perin as its consulting engineer. He 
has placed orders for the equipment in America, and the 
undertaking is to be managed by the Tata Iron and Steel 
Company. It is proposed to fell and transport timber 
from the vast forests of Kadur and Shimoga, and convert 
it into charcoal at Benkipur. . Iron ore will be mined at a 
distance of twenty-five miles, and a high-grade charcoal 
iron produced. It is also intended that acetate of lime, 
alcohol and other by-products shall be extracted, and cal- 
cium carbide may be manufactured, using the breeze or 
such portions of the charcoal as cannot be used in the 
blast-furnace. The plant will be constructed and run by 
the Tata Iron and Steel Company. 


UnpER’ an order dated December 8th, the selective 
service regulations issued by the Secretary of War of the 
United States exempt certain engineering students from 
military service on the ground that their services are more 
valuable in the exercise of the profession for which they 
have specially fitted themselves, than they would be as 
privates in the ranks. All engineering students are not 
to be exempted, but merely those who have shown special 
adaptability for the work, and the basis on which the 
selection will be made is as follows :—The faculty of each 
engineering school will go back through its records of the 
past ten years and endeavour to establish, on the basis 
of scholastic markings and subsequent professional . per- 
formance a grading above which would be classed one- 
third of the graduates of the school. Having arranged 
that grading in any way satisfactory to themselves they 
will then consider the draft-age students in the school and 
recommend for exemption those who are apparently above 
this established grade. 


AccorDING to the annual report of the Commissioner 
of Lighthouses to the Secretary of Commerce for the fiscal 
year ended June 30th, 1917, the United States Lighthouse 
Service is charged with the maintenance of aids to navi- 
gation along 47,192 statute miles of coast line and river 
channel. On June 30th, 1917, there were 5796 persons 
employed in the Lighthouse Service, including 122 
in the technical force, 149 in the elerical force, 
and 5525 employees connected with depédts, light- 
houses, and vessels. During the fiscal year there 
was a net increase of 275 in the total number of 
of aids maintained, the total at the end of the year being 
15,223. Of them 5420 are lights of all classes and 588 are 
fog signals. The total number of aids in Alaska, com- 
prising lights, fog signals, buoys and daymarks in com- 
mission at the close of the fiscal year was 416, including 
159 lighted aids. During the fiscal year 1917 services in 
saving life and property were rendered and acts of heroism 
performed by employees of the Lighthouse Service on 
160 occasions. The appropriations for the maintenance 
of the Lighthouse Service for the fiscal year 1918 are 
5,338,680 dol., being 99,650 dol. in excess of those for the 
preceding fiscal year. In addition there are special appro- 
priations aggregating 1,299,300 dol. for various new works. 
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NOTICE TO OUR READERS. 


Owing to the prise in the cost of labour and 
material the price of “The Engineer” will be 
increased to 9d. on and after March ist. 


The subscription rates on renewal orders will 
therefore be increased by 4s. 6d. per annum at 
renewal dates, and the subscription rates to new 
subscribers by 4s. 6d. per annum after the ist of 
March, 1918. 





The Foundations of Reconstruction. 


WHILE all are agreed that next to the winning of 
the war the reconstruction of our industrial system 
is the most important subject to which consideration 
can be given to-day, it is proving a little difficult to 
get the necessary machinery in operation. There is 
a tacit agreement as to the main lines which 
reconstruction must follow, but it is thought that 
time is being lost in getting to closer grips with the 
things required to be done if we are not to be caught 
ill-prepared for the shock of peace, which from the 
industrial standpoint will be yet more severe than 
the strain imposed during the war period. Such 
subjects as the demobilisation of the armed forces 
on a carefully prepared plan, as outlined in the 
memorandum issued by the Ministry of Labour on 
Monday ; the gradual drafting of men into foundation 
industries before less essential trades are flooded with 
labour which cannot be employed ; the rationing of 
raw materials; the preservation of industries threatened 
with extinction; even the giving of financial aid in 
certain cases, have either been thought out or are now 
receiving the attention of committees formed to work 
in co-operation with the Ministry of Reconstruction. 
Nor are other signs than these wanting of a desire on 
the part of the Government department charged with 
these onerous tasks, and indeed of certain industrial 
organisations, to frame plans which will direct the 
great trades of the country, now immersed in war 
work, into the paths of peace trading. It is clearly 
understood, too, that these paths will not be the old 
beaten tracks. That is where lies the difficulty. 
To a certain degree, those who are seeking to act as 
guides to industry must be regarded as men engaged 
in exploratory work, and if the main direction of 
travel is not difficult to find, the safe road is hard to 
seek, and there are many pitfalls by the way. The 
danger is of making a false start and running the 
risk of plunging the industrial system into a morass, 
from which escape would be difficult indeed. Hence 
the need of taking careful stock of the position before 
making a move. 

The meeting which was called at the Guildhall 
last week by the Industrial Reconstruction Council 
provided an opportunity to the Government spokes- 
men, as well as to Capital and Labour representatives. 
to discuss what is needed to be done at this moment, 
Dr. Addison, who. clearly realises, whatever may be 
the precise function of the Ministry of Reconstruction 
now and during the period of Government control 
after the war, that industry must in the end work out 
its own salvation, warmly welcomed the aid which 
can be given by such bodies as the Council by which 
the meeting was organised. The evolution of a 
complete system of industrial self-government and 
the achievement of industrial peace are ideals which, 
however difficult of attainment, will have to be 
realised if Great Britain is to keep her rank among 
the great nations of the world. As Dr. Addison 
pointed out to last Friday’s meeting, all the new 
aspirations of Labour, the hopes of a fuller share in 
the councils of industry, and the claim for a higher 
standard of living, depend for their attainment on a 





state of industrial peace. Those who have any inside 





knowledge of the present temper of the labour 
element, who have witnessed the tendency to magnify 
small grievances into acts of injustice or repression, 
and who know to what extent the insidious doctrine 
of “ca canny ” has been imbibed by men who, until 
recently, have refused to follow the extreme element, 
realise that be the main cause what it may, a fresh 
surge is being added to the wave of. unrest and 
threatens industry with ultimate wreckage. The 
Minister of Labour, who was also present at the 
Guildhall gathering, and who knows the danger of 
the situation, laid down one or two fundamental 
conditions for the attainment of industrial peace, 
with which there will be no dispute. The worker 
has to be admitted into a larger share of industrial 
life and activity, in order that he may develop a sense 
of responsibility based upon deeper knowledge. Only 
the burden of responsibility can make for that 
stability of thought and conduct which is now lacking. 
The task which Mr. Roberts sets employers is that 
of ridding their minds of the old objection to high 
wages. It is too often overlooked that underpaid 
labour and inefficiency stand in the relation of cause 
and effect. Workers, on the other hand, must not 
expect the age of miracles in which they live to-day: 
or conditions’ where high wages are associated 
with limitation of output to be unduly prolonged. 
It is satisfactory to note that Mr. Roberts has put in 
a plea for the only sound system of dealing with the 
wages question, which is payment by results. He 
asks for such elasticity in every industry as to allow 
the fullest exercise of brain, skill and experience 
associated with the assurance that these qualities 
will be rewarded, and that no limit shall be placed on 
the earning powers of the individual. It is unhappily 
too true, as the Minister of Labour hinted, that the 
nation has been a heavy loser from the persistence of 
an industrial system which has stifled and destroyed 
great qualities by denying the men whe have possessed 
them the necessary opportunity and environment for 
development. Dr. Addison was at pains to make 
the same point, pleading that nothing should be done 
to fetter any man’s freedom to make the best use of 
his own knowledge, skill, and enterprise. He believes, 
as do many others who have had even better 
opportunities of judging, that there is a wealth of 
invention, ingenuity and resource in the craftsmen of 
this country which has never had a properly organised 
opportunity of adding its contribution to the national 
stock. The argument comes down to the unpleasant 
truth that injustice to the individual is not only a 
personal but a national loss. It seems almost 
incredible that there is still a large party, which would, 
if it were not impossible, return to pre-war industrial 
conditions, which would impose all the old handicaps 
on manufacturing activities, and pave the way for 
surrender in the commercial arena to a rival whom 
we had defeated on the field of battle. There are, 
however, indications that wiser counsels may prevail. 
The hope that the recommendations of the Whitley 
report on the subject of industria] councils for all 
the great trades of the country may be generally 
adopted is based on more solid grounds than would 
appear from surface indications. The delay in getting 
these bodies constituted is much to be regretted. Mr. 
J. H. Whitley, who took part in the meeting to which 
reference has been made, calls for immediate action 
on the lines suggested by his Committee. He is 
convinced that if the councils had been in existence 
during the war period, many of the labour troubles 
which have been experienced might have been 
avoided. That the report is believed to have outlined 
a sound and practical scheme of dealing with, if not 
averting serious disputes between Capital and Labour, 
has been shown by the large numbers of applications 
for copies of it from men drawn from industry, 
who are engaged with the active forces in all theatres 
of the war. The fact constitutes further proof, if it 
were needed, that whatever may be the case with 
the avowed revolutionary wing of the Labour Party, 
the men who count have commenced to think seriously 
of the future. The spokesman of Labour at the Guild- 
hall meeting, Mr. Ernest Bevin, is apparently at the 
parting of the ways, and his attitude is probably 
representative of a large class, who while prepared to 
go the length of organised revolt against what they 
stigmatise as intolerable conditions, are prepared to 
accept a reasonable alternative. The claim made by 
their advocate is, however, nothing less than equal 
status with Capital. It is asserted thet the Labour 
Party has been asking for the machinery proposed 
by the Whitley report, but has been refused. Even 
if this were the case, and it is not necessary to contest 
the point here, it was made clear that the large 
interests represented in the Industrial Reconstruction 
Council are in favour of giving effect to the Whitley 
proposals, a resolution to this end, moved by Sir 
Wilfrid Stokes, meeting- with unanimous support. 
It is likely, therefore, that progress in connection 
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with the reconstruction of the industrial system may 
now proceed with more rapid strides. The spirit of 
the people is awakened. There are, to use a simile 
employed by Dr. Addison, new bones growing in the 
national body. Men who have fought for great ideals 
and seen others die for them, are impatient of old 
prejudices and old party and class disputes, and are 
looking for a new and a better order. It is by these 
men and the fair-minded section of the employing 
classes that the new industrial system will be created. 


Proposed New British Oil Industry. 


THE Institution of Petroleum Technologists is 
quite noted for the excellence of the papers which 
have been read before it. Possibly the very youth 
of the body and the fact that there has not yet been 
time for the problems which confront its members to 
have become threadbare by constant discussion, may 
have something to do with the matter. Be that as it 
may, the fact remains that it is the exception rather 
than the rule to find a contribution read before the 
* Petroleum Technologists ” which is not of more than 
ordinary interest. The three papers presented to 
the meeting on Tuesday last are of particular value. 
They do not bear titles of their own, but are grouped 
under the general heading “A New British Oil 
Industry.” The Institution, as was fitting, early in 
the war period took up the question of increasing 
our oil supplies. Nearly two years ago it appointed 
two committees, one to investigate and report on the 
desulphurisation of the oil obtainable from the 
Kimmeridge shales, and the other to determine from 
what other minerals in this country oil might be 
obtainable by distillation. The latter Committee 
reported in less than a year. It showed that large 
quantities of mineral oil could be obtained, and that 
much material now neglected or treated as waste 
could be employed in producing it. The matter was 
taken up by certain Government departments, but 
although much research work has been carried out, 
the Institution felt that it was incumbent on it 
again to take the lead and to show what might 
and should be done to avert a possible famine in oil 
fuel. Accordingly its Council entrusted the matter 
to four experts :—Mr. E. H. Cunningham Craig, who 
prepared the first paper; Dr. F. Mollwo Perkin, who 
is responsible for the second ; and Mr. A. G. Y. Berry 
and Dr. A. E. Dunstan, who prepared the third. It 
will not be possible for us to traverse the whole of the 
ground covered, but useful reference may be made to 
the principal suggestions contained in them. 

Six sources from which oil can be obtained in this 
country by distillation are quoted. They are—(1) 
Oil shales ; (2) Coal ; (3) Cannel coals and torbanites ; 
(4) Blackband ironstones ; (5) Lignite ; and (6) Peat. 
At the present time the oil shales of Scotland are the 
only materials being exploited to produce oil on a 
commercial scale. Even in their case the oil is 
regarded more or less as a by-product, since the 
distillation process is effected at a high temperature 
with a view to obtaining the highest possible output 
of sulphate of ammonium and paraffin wax. The 
sulphur content of the Kimmeridge shales, which 
outcrop in Dorsetshire and Norfolk, has, apparently, 
up to the present, defied all attempts to produce 
good quality oil on a commercial scale. Coal is 
dismissed with the remarks that it contains but little 
oil and is too valuable to be used on a large scale for 
oil production ; lignites are not yet available in 
sufficient quantity to be of any use, and peat is 
troublesome and expensive to treat, owing to the 
difficulty of eliminating its moisture. So only. the 
cannel coals and torbanites and the blackband 
ironstones remain for consideration. They, however, 
are shown to be worthy of the closest attention. 
For our present purpose it will not be necessary to 
consider the actual composition of these substances ; 
it will suffice to say that all three contain mineral 
oils which can be recovered by distillation, and that 
they all contain nitrogen in some form or another, 
from which it is possible to prepare ammonium 
sulphate and other desirable derivatives. It is 
shown that in the aggregate there are vast deposits 
of these three materials in various parts of the country. 
Many of the deposits are at shallow depths and readily 
workable. Much cannel, for example, is met with in 
coal mines, where the majority of it is either thrown 
into the goaf or left in floor or roof, the remainder 
when brought to the surface being carefully separated 
from the coal by picking and dumped into waste 
heaps, being regarded as useless. Frequently black- 
band ironstone is found associated with quite thin 
seams of cannel or with coal or possibly both cannel 
and coal. In some instances it has been customary 
to heap the mixture into piles called bings, adding 
more coal, if that material be not present in sufficient 
quantity for combustion to be started, and then to set 
fire to the whole. In this way the ironstone is 





calcined and brought into such a condition that it | juncture, be most valuable, and the proposals, therefore, 


can be fed into blast-furnaces. By the method 
referred to, of course, all the volatile contents are lost 
and the process is otherwise wasteful and clumsy. 
Mr. D. V. Hollingworth has, it is pointed out, recently 
patented a process by means of which the oil contents 
of blackband ironstone can be extracted by distillation, 
with the result that not only are the volatile con- 
stituents saved, but the ironstone when thus treated 
is in better condition both chemically and physically 
for smelting in a blast-furnace, so that it requires 
some 4 cwt. of coke less per ton of material dealt with, 
and the metal can be smelted out more quickly, and 
possibly at a slightly lower temperature. Yet in 
spite of this invention and of the known fact that all 
three minerals—cannels, torbanites, and blackband 
ironstone—embody in their composition mineral oils 
in considerable quantity, no attempt has been made 
to make that oil available commercially. Moreover, 
many seams of composite nature containing coal, 
ironstone and torbanitic cannel are known, but are at 
present unworked because they are too thin as 
ironstone to be mined profitably, while there is no 
sale for them as cannel, and the coal is also too thin 
to be worked by itself. Any process, urges Mr. Craig, 
which would enable such seams to be mined with a 
profit—and many of the seams are near the surface, 
and could be easily extracted—would increase the 
coal and iron supply of the country, and contribute 
appreciably to the supply of oil and ammonium 
sulphate. The proposal, therefore, is on the basis of 
these various deposits—cannels and bastard cannels, 
torbanites and blackband ironstones—to found in 
this country a new industry which shall consist in 
the low temperature distillation of the materials, 
with the resultant extraction of oil and all by-products 
that can be produced in sufficient quantity. 


Apart altogether from the question as to whether 
or not there is sufficient labour available to make the 
scheme a commercial possibility, the idea has much to 
commend it. Apparently, taken over the whole 
country, the cannels and torbanitic cannels can be 
counted upon to yield from 33 to 35 gallons of crude 
oil per ton. The petrol percentage would probably 
vary between four and ten, and it is said that refining 
for the purpose of producing fuel oil should yield 
from 60 to 70 per cent. of the crude oil. As to 
ammonium sulphate, the actual quantity which 
could be got from the raw materials calculated on 
their nitrogen content is said to be as much as 60 lb. 
per ton. This quantity, however, could only be 
recovered with high temperature carbonisation, and 
since the proposal is to employ low temperatures 
with the primary idea of obtaining the oils, the yield 
of ammonium sulphate as the result of distillation 
only, would certainly not reach that figure. Low 
temperature retorting would only produce, say from 
20 to 25 lb. per ton, but with the residues from the 
retorts utilised in producers, the total yield might, 
it is thought, reach from 30 to 40 lb. per ton. The 
Scottish oil shale companies, it may be pointed out, 
obtain approximately 22 gallons of oil and 42 |b. of 
ammonium sulphate per ton of shale treated, so that 
the distillation of cannel coals would give considerably 
more oil but a good deal less ammonium sulphate. 
Moreover, the cost of getting a ton of shale is said to 
be but 5s. 6d., whereas it is estimated that 10s. 
will be required for obtaining an equal weight of 
cannel. Now, although the Scottish oil trade is in a 
flourishing condition financially, it might very well 
not be so if it had to pay nearly double the price for 
its raw material. But in this connection a very 
important point has to be taken into consideration. 
The residue from the retorts which distil shale is, so 
far as has at present been discovered, a useless 
by-product. It simply has to be shot on to tips 
which, of course, occupy space and call for the pay- 
ment of rent. On the other hand, the residues 
from the cannel and ironstone retorts have consider- 
able value.- In the case of the cannels—though 
with the poorer grades there is a good deal of incom- 
bustible mineral matter—the residue can either be 
formed into briquettes or—especially with the better 
grades—used in producers. In such case not only 
is gas obtained which may be used in the distillation 
process, but the yield of ammonium sulphate is 
increased. It is, in fact, on the development of the 
by-product that the financial success of the proposals 
depends, and it is realised that even with them success 
would not be possible unless operations were carried 
out on a large scale, and with the aid of the most 
approved and economical arrangements and labour- 
saving appliances. It is thought that in at least six 
districts works, which would deal with between 1000 to 
2000 tons of raw material per day, could be erected 
at once, as well as other smaller works which could be 
increased in size as supplies of raw materials became 
available. There is not the least doubt that such addi- 
tions to our supplies of fuels would, at the present 








call for careful study. A good deal of the materials 
which it is intended to exploit now lies in useless 
waste heaps, so that a comparatively small amount of 
labour should make it available. In many collieries 
short time is being worked, so that it might be possible 
to employ miners from them for winning the other 
minerals. Asa valuable war measure special facilities 
might be afforded by the Government. But the idea 
is not only praiseworthy as an expedient in the 
present time of stress. It appears to afford a dis- 
tinctly good suggestion for the future development of 
national resources which hitherto have been passed 
over as of no practical commercial value. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] ‘ 
——_ —_—~+— _ 
Wir all the will in the world to 
break down international bound- 
aries in the domain of science it 
remains true that each country 
knows more about its own men of science than about 
those of other lands; but in England at least, when all 
is said and done, the knowledge of the men who have 
carried Britain to that high position in science which 
she unquestionably occupies is but little known by 
the general public, and not very much better known 
by the scientists themselves. We welcome, therefore, 
a book which has been recently issued by Constables. 
It is called ‘‘ Britain’s Heritage of Science,” and is 
from the pens of Arthur Schuster and Arthur Shipley, 
both members of the Royal Society. It is a volume 
of short biographies ; but it is something more. It 
is intended, we make no doubt, to reach a public 
which knows little of science and which, therefore, 
would fail to appreciate the importance and significance 
of many discoveries if their relationship with other 
discoveries and with the general knowledge of the 
time were not indicated. The authors have, there- 
fore, added to the biographical notes short critical 
disquisitions which are of the greatest value. They 
will be appreciated by all, for Britain’s heritage of 
science covers a diversity of knowledge, and since 
no man can be an expert in all branches, guidance 
through unfamiliar fields is welcome. Whilst there 
is no part of the volume that may not be read with 
pleasure, we must admit that the first chapter makes, 
to us, the greatest appeal. It is entitled the “‘ Ten 
Landmarks of Physical Science,” and is an altogether 
admirable review of the progress of physical science in 
Britain from the time of Roger Bacon to Clerk 
Maxwell. Let any one who picks the volume up in 
his bookseller’s and is uncertain whether to buy it or 
not turn to pages 18, 19 and 20, on to which are 
compressed the history of Young’s undulatory 
theory of light. This in its way is a little masterpiece. 
The student of light has the undulatory theory 
coached into him. Whether or not he feels any 
difficulty in visualising ‘‘ a numerical] ratio in a state 
of oscillation” is no affair for either him or his 
master, and we are glad that the authors of this 
volume should spare a few lines to point out that 
such men of high eminence as Arago, Laplace and 
Poisson found it hard to “recognise the possibility 
of a spherical wave in which the motion was not 
entirely radial.” Stokes solved the difficulty later 
on and nowadays Young’s theory is never even 
questioned. The opposition which it met with half a 
century and more ago is only mentioned here to 
indicate the thoroughness with which the authors 
have done their work. Taken for all in all, it is a 
book we are very glad to have, and one that we hope 
will be widely read. In these days, when it is fashion- 
able to disparage British science, it is well that we 
should be reminded that our little islands have pro- 
duced not a few of the greatest of the world’s scientists. 


British Science. 


*x* * * * * 


To the 

- Journal of the Franklin Institute, 
Heating Surface. Dr. Carl Hering, D.Sec., contributes 

a paper entitled ““ A New Principle 

in the Flow of Heat.’”’ We have read it with care, 
but must confess that we can find little new in it, 
and the author does not help the reader by indicating 
what he believes to be new and what he recognises 
as old. He starts off with the theory of the non- 
conducting film between the flame and a furnace 
plate—the film with which the work of Osborne 
Reynolds and Nicolson has made all engineers 
familiar. The existence of this film and its thickness, 
he thinks, are demonstrated by the fact that a postage 
stamp attached to the bottom of a kettle is not burnt, 
a view that we hesitate to accept, since the more 
simple explanation that the paper cannot burn 
because the plate carries away the heat too quickly 
is adequate. Nicolson sought to get rid of the film 
by causing the hot gases to pass over the surface at a 
very high velocity. Dr. Hering goes about it in 
another way. The film grows less effective as the 
temperature difference diminishes. Hence the proper 
course, he says, is to interpose between the furnace 
and the plate an “ artificial resistance ” which will be 
very hot on the fire side and much cooler on the 
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water side. ‘‘The temperature of the surface at 
which the heat enters the wall of the vessel should be 
about midway between the temperatures of the 
flame and the water,” say a dull-red heat. . . . 
“The limit to the rate of flow would be reached 
when it is so rapid that the spheroidal state 
starts to take place.’ We are not surprised 
to hear that in all his experiments he failed to 
approach this condition. There is no reason to 
suppose that the temperature of the wetted surfaces 
in his tests were much higher than they are under 
normal conditions. Indeed, the conditions he pro- 
poses are precisely those that are presented by a 
boiler with very thick walls—a boiler, for example, of 
the Serpollet or Perkins type, but of course with 
solid water always present. The method Dr. Hering 
adopts for realising the new principle in practice is 
the familiar one of fastening plugs or lugs on the 
furnace walls. The device has been used over and 
over again—Wye Williams made an elaborate test 
of it—and in only one form, the Servé tube, has ever 
met with any success. It is usual to estimate these 
fins, lugs or pegs as so much addition to the heating 
surface, and we think Dr. Hering’s new principle is 
that he regards them as resistances, something that 
bridges the film by reducing the temperatur 2 difference 
between the flame and the surface in contact with it. 
That such devices augment evaporation everyone 
admits, but they have nearly always proved more 
trouble than they are worth because they burn out. 
Experience has shown over and over again that the 
heat flow through boiler plates must be made as 
rapid as possible—the heat must have no chance of 
lingering in the plates and raising their temperature. 
Steel and copper won’t stand it. We fear, therefore, 
that Dr. Hering’s principle is not destined to be of 
much value in practice. By the way, he does an 
injustice to heating surface by crediting it with 
an evaporation of only three pounds per square foot 
in normal practice. That may be the overall rate of 
evaporation, but the evaporation from the furnace 
plates is a great deal higher. 


*_ * *+ & *€ 


At the risk of being told not to 
meddle with subjects outside our 
province, we venture to ask if the 
economic pressure which reposes 
in the hands of the Allies has yet been fully exerted 
upon the Central Empires? By far the greater 
part of the civilised world is now in league against 
Germany. Without the help of France, England, 
Italy, Belgium, and the countries of the New World, 
and British possessions and dependencies, Germany 
cannot carry on an active industrial life. If, then, 
the Governments of those Powers informed the 
investors, manufacturers and merchants of Germany 
that in the event of the war being pushed to the 
inevitable conclusion, they would set up barriers to 
her trade, it is conceivable that all save the military 
party in Germany would come to the conclusion that 
it was wiser to make such better terms as could now 
be made than continue a conflict which would in 
the long run leave her in @ worse position. Already 
we see from speeches of her statesmen there are some 
who are alive to the fact that the submarine campaign 
bears with it its own vengeance. The more ships 
that are sunk the fewer there will be after the war to 
carry on the trade of the world and to convey to 
Germany the food and raw products she will need. 
By far the greater amount of tonnage of the world 
is in the hands of Great Britain and America. If 
these two countries alone made it clear to the German 
people, as they well might do, that not a single one 
of the vessels now in their possession would be 
allowed to convey food or material to Germany, or to 
countries which desired to supply her needs, we can 
hardly doubt that the gloomy ecoromic prospect 
would have its effect. Germany may hope to compel 
us to accept a peace of another kind, but the manifesto 
of the Versailles Conference must have demonstrated 
to her that there is no sign of weakening in the great 
Powers. She must know also that even though she 
won @ notable military victory in France, Flanders or 
Italy, she would be no nearer winning the war unless 
she could also destroy the sea-power of Britain and 
America. That power is a menace to her economic 
revival. If it be used asit may be used, then the 
industrial resuscitation of Germany may be in- 
definitely deferred. Ifthe peace with Russia becomes 
indeed a fait accompli, it may, efter a time, help 
towards the relief of the starving people of Austria, 
but it cannot open the way to the resurrection of 
Germany's economic life. That renaissance depends 
in no small measure upon the sea, and the control 
of sea trade we can hold indefinitely. As long as the 
Allied navies are in existence the resurrection of 
German trade is controlled by the Allies. It is not 
for nothing that the Navy is called “ the first arm.” 
All history shows that in the affairs of Europe he 
who rules the sea rules the whole. 


Economic 
Pressure. 


oe 2. ¢ “@ 


In a series of “Special Articles,” 
the Board of Trade Journal, under 
its new management, is giving its 
readers useful summaries of the 
reports of Departmental Committees. In the issue 
for February 7th the report on Standardisation is 
dealt with. We are told that “the principle of 


Standards, 





standardisation is approved by the Committees, and 
their Reports show that effective standardisation 
cannot be achieved without the closest co-operation 
amongst manufacturers.’’ No other finding was to 
be expected ; standardisation is the catch-word of the 
day. It used to be “ specialisation,’ which is a better 
thing, for it provides for that very flexibility which 
standardisation has, inevitably, a tendency to 
destroy. A firm may specialise in a particular kind 
of machine tools and yet introduce frequent develop- 
ments and improvements; if it standardises a 
particular pattern it will hesitate to make changes. 
The fact is that standardisation is a rather misused 
word ; it is employed too indiscriminately. You may 
set up a standard for length, or weight, or time, and 
so on, but, if you do, youemploy it only as a reference ; 
or you may establish standard sizes for plates and 
wires, screw threads, taper-pins, rolled sections, and so 
on, because there is sufficient variety to allow of great 
modification in the grouping together of such standard 
parts. A designer may select from standard rolled 
sections one that will always come sufficiently near 
to his calculated proportions to meet reasonable 
practical requirements, or he may find in the lists of 
screws some size that fits his needs. We may put it 
in another way. Molecules are the standard details 
of the chemist. He may group them together and 
make, for example, certain dyes. If he was told that 
he must always assemble them in a few specified 
forms, the world would have few aniline colours. 
It is because he is continually trying new groupings 
of his standard parts that new dyes are being con- 
tinually found. Machinery is in a like case. Let 
us by all means standardise our molecules—our nuts 
and bolts, and wires and rods, our plates and rolled 
sections—but let us beware of too much standard- 
isation in the manufacture of ships, and tools, and 
locomotives and machinery in general. We know 
perfectly well the commercial advantages, but 
engineers have always fought against being mere 
manufacturers, and we hope they will continue so to 
fight. The Committees censure the great railway 
companies because each locomotive engineer designs 
his own enginesin hisown way. They suggest that if 
the locomotive men would but put their heads together 
they could reduce the present variety to a dozen types. 
And so no doubt with ships and marine engines. 
Heaven defend us from that dull day! There will be 
no interest left in mechanical engineering, when 
standardised men, in standardised workshops, operate 
standardised machine tools turning out standardised 
products for distribution by a standardised selling 
agency to a standardised public. That is standard- 
isation run rampant. It may mean commercial 
life ; it certainly means intellectual death. 


* * *©* * * 


You will have to search far in the 


= Counter- history of railway engineering to 
or find anything about the counter- 


pressure brake. It came in for a 
certain amount of attention nearly fifty years ago, 
but has been almost forgotten since, and even 
Desmoulin, in his four big volumes on the locomotive 
does not mention it. Monsieur Herdner, locomotive, 
engineer of the “‘ Midi,” has endeavoured to revive 
some interest in it, and presented a few months ago 
to the Société des Ingenieurs Civils de France an 
elaborate paper in which he discussed, in much detail, 
the theory of its operation, the benefits to be derived 
from it, and the objections that have operated 
against its employment. There was no discussion on 
the paper. The system was in use up to a few years 
ago in Spain, the land of its first adoption, and is used 
to some extent still in Austria, Italy,and in France ; 
but we cannot recall that it has ever been employed 
on British railways or on American. Indeed, since 
its principal use is found in checking the speed of 
trains on steep inclines, there is no great opening for 
it in this country, where steep gradients, gradients 
up to and over three in a hundred are very rare. 
The counter-pressure brake is almost defined by its 
name. It operates by making the cylinders act as 
compressors; that is by reversing the valve gear 
whilst the engine is travelling forwards. A small 
pipe is led from the boiler and branches off to the 
two valve chests or to the exhaust branch. Steam 
is admitted through this pipe to destroy the vacuum 
and prevent hot gases and ashes being sucked from 
the smoke-box into the cylinders. A little water 
must also be admitted, which by its evaporation may 
prevent the considerable rise of temperature which 
ensues from high compression. It will be gathered 
that the apparatus is not of a complicated nature; 
indeed, it consists of no more than the small piping to 
which we have alluded and a couple of valves. If, 
then, the system has failed to meet with the approval 
of locomotive engineers the reason must be found in 
other directions. Monsieur Herdner discussed five— 
the alleged lack of power, the dimirution of effect as 
speed increases, that heavy trains could not be con- 
trolled on steep descents, that “braking by the 
head ’’ is dangerous, and that the high pressures in 
the cylinders set .up objectionable stresses. Of 
themall the last but one seems to us the most effective. 
Although Monsieur Herdner may assure us that no 
accidents have resulted from braking at the heads 
of trains on French railways, the general feeling of 
engineers is opposed to the practice on common-serse 
grounds. It cannot be denied that the counter- 





pressure system has certain merits, but as they are 
principally concerned with such small matters as 
the saving in the wear of brake blocks, they are 
unlikely to weigh against the use of the automatic 
brake. The fact put broadly is that even if the 
counter-brake is fitted, the hand brake and the 
pneumatic brake must also be provided, and unless the 
counter-pressure brake displayed very marked advan- 
tages—which is not proved—it is difficult to see what 
benefit is to be derived from its employment. 








OBITUARY. 





WILLIAM CUTHILL. 


THE death took place at Uddington, near Glasgow, 
on February 7th, of Mr. William Cuthill, late works 
manager of the Blochairn section of the works of the 
Steel Company of Scotland, Limited. Prior to his 
appointment with the Steel Company of Scotland and 
service at Newton and Blochairn, Mr. Cuthill had been 
assistant manager for some years in the Dalzel Steel 
Works of Messrs. David Colville and Sons, Motherwell, 
in which works he acquired his early training and 
experience in mild steel manufacture. He was a 
member of the Institution of Engineers and Ship- 
builders in Scotland, the Iron and Steel Institute, and 
other scientific societies. 


JOHN KENNEDY. 


THE death is announced of Mr. John Kennedy as 
having taken place at Hampstead, on the 14th inst. 

Mr. Kennedy, who was seventy-eight years of age, 
was the second son of the late Captain Robert Ken- 
nedy, of Oban. He was educated at Greenock 
Academy, and he served his apprenticeship as engi- 
neer with Messrs. McNab, of that place. He then- 
went to sea for seven years, the last five as chief engi- 
neer, after which he entered the firm of Messrs. R. 
MacAndrew and Co. as superintending engineer, and 
with that firm he was connected for forty years. He 
was a founder and chairman of both the Glengall 
Tron Works, Limited, and the British Are Welding 
Co., Limited, and was a director for fifteen years of 
the Antwerp Water Works Co., Limited, which posi- 
tion he resigned some six months back. He was a 
Past President of the Caledonian Society of London, 
Governor of the Royal Scottish Corporation, Past 
Master of the Glaziers’ Company, Past President of the 
Society of Engineers, and a Freemason, and he was 
also a member of the Institution of Engineers and 
Shipbuilders of Scotland. 





JAMES ARCHIBALD McKIE. 


Ir will be with deep regret that the engineering 
community in general, and that of the Clyde in par- 
ticular, will learn of the death of Mr. James Archibald 
McKie, of Govan. 

Mr. McKie was the third son of the late Mr. James 
McKie, of Bargaly. He was educated at Malvern 
College, and served his apprenticeship as an engineer 
with the Fairfield Shipbuilding and Engineering 
Co., Limited, Govan. Later he went to sea, and 
qualified by taking his first-class engineer’s certificate. 
Subsequently, he was in engineering service in South 
Africa, and, upon his return, joined his old friend, 
Mr. P. MacLeod Baxter, in establishing the firm of 
McKie and Baxter, engineers and shipbuilders, of 
Copland Works, Govan. 

Mr. McKie was ® man beloved by all with 
whom he came in contact. At the outbreak of 
war he showed his patriotism by at once handing over, 
unconditionally, to his King and country his steam 
yacht Foam, and she has been actively engaged ever 
since. For many years Mr. McKie was a full member 
of the Institute of Engineers and Shipbuilders in 
Scotland. 








MINISTRY OF MUNITIONS ORDERS. 





HIGH-SPEED TOOL STEEL. 


A NOTICE, dated February 15th, modifying the pricesand 
extras fixed by the general permit of November Ist, 1916, as 
subsequently modified, has been issued by the Minister 
of Munitions. By it, until further notice, the general 
permit, as subsequently modified, is to take effect as if : 
(a) under the heading ‘‘ Maximum basis prices for highb- 
speed tool steel,” the words “finished bars, 14 per cent 
tungsten or its equivalent, 3s. 8d. per Ib. delivered buyers’ 
works ; ‘‘ finished bars, 18 per cent. tungsten or its equiva- 
lent, 4s. 5d. perlb. delivered buyers’ works,’ were in- 
serted in substitution for the words ‘‘ Finished bars, 14 per 
cent. tungsten, 2s. 10d. per lb., delivered buyers’ works ” ; 
“finished bars, 18 per cent. tungsten, 3s. 10d. per Ib., 
delivered buyers’ works.” 

(b) Under the heading ‘‘ High-speed tool steel extras,” 
there were inserted therein the words ‘ packing, 4s. per 
ewt.” 

(c) Under the heading “Scrap from bigh-speed tool 
steel” the words ‘‘ Millings and turnings, 8d. per Ib. net, 
delivered steel makers’ works” ; “ bar ends, 9d. per Ib. 
net, delivered steel makers’ works ” were inserted therein 
in substitution for the words ‘* Millings and turnings, 5d. 
per Ib. net, delivered steel makers’ works ” ; ‘* bar ends, 
6d. per lb. net, delivered steel makers’ works.” 
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THE ENGINEERING EQUIPMENT AT HONG- 
KONG UNIVERSITY. 
No. II.* 
THE PowER StTaTION. 
THERE is, in China, a growing demand for electric 


lighting and power plants, especially those of from 
about 50 horse-power to 300 horse-power. A general 
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Another example of the engines produced by 
Messrs. Campbell is a horizontal oil engine, which 
drives by means of a Ooventry chain a 5-kilowatt 
dynamo, made by the British Thomson-Houston 
Company. The oil engine works on crude oil or 
paraffin. It has been entirely successful. A two- 
cylinder Gardner oil engine, direct-coupled to a 





Mather and Platt dynamo, provides an example of a | 


high-speed vertical engine, and works on refined oil. 
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The engine is raised on foundations, so that it is 
easily handled. There is also considerable scope in 
the Far East for motor boat engines. The University 
internal combustion engine laboratory contains an 
excellent example of this type, viz., a 7.5 brake 
horse-power Thornycroft marine motor. This can 
be run on petrol or paraffin. 

In China a great deal of manual labour is expended 
in forcing water for irrigation purposes along channels. 
It is essential to have plenty of water for rice growing, 
&ec., but it does seem a pity that small and efficient 


| prime movers are not more frequently used. The 


equipment of the University includes an object 
lesson, which probably the Chinese will appre-iate. 
It is a 7 brake horse-power Ruston-Proctor portable 
oil engine, which is suitable for driving a centrifuga! 
pump or any agricultural machinery ; it demon- 
strates how much better is oil power than manual 
labour for steady work. The engine is on wheels, and 
Chinese visitors usually imagine that it is a traction 
engine. When the explanation is made that it is 
suitable for driving a pump, a threshing machine or a 
rice mill, there follows the ‘‘ Hi; Yah” of surprise 


| usually heard when Chinese visitors see scientific 
| things. 


The equipment of this laboratory includes a 50- 
light Lister-Brunton automatic lighting plant, which 
is driven by a petrol engine. This is a never-failing 
source of wonderment to visitors. The students 
like to bring. their friends into the engine-room and 
ask them to watch the automatic set. They then 
turn on a light, with the result that the engine starts 
up. Many of the visitors probably go away thinking 
that it is due to the student’s deep knowledge of 
things engineering ; they are certainly greatly im- 
pressed. 

The motor car has come to China, just as it has 





penetrated all other countries. Unfortunately this 


| huge country of 400 million inhabitants possesses 
| practically no roads. The only places where motor 
| cars can be used for daily transport purposes are the 
| treaty ports on the coast, Peking and the Colony of 
| Hong-Kong. It is, however, inevitable that roads 
| will be made. In any case no engineer in these days 
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8 of the situation is to be found in a recent 
contribution to the Hong-Kong local section Inst. E.E. 
(Electrical Generating Stationsin China. <“ Proceed- 
ings,” I.E.E., 1916). In remote towns, inland, there 
is a demand for electric light. For that reason it | 
was considered des rable that the students of the | 
University should have an object lesson. 

A power station—Figs. 5, 6,and 7, page 164, and Fig. | 
9—was therefore designed and equipped to supply | 
all of the electricity needed for lighting and power pur- 
poses in the University, the halls of residence for stu- 
dents, &c. The supply is at 110 voltsdirect current. 
This power station also provides the students with in- 
ternel combustion engines for testing purposes. The 
prime movers consist entirely of internal combustion 
engines, of which there are ten, e‘ght being coupled to 
dynamos. The largest unit is a 35 brake horse-power 
throttle governed Campbell gas engire, which drivee, 
by means of a flexible coupling, a 20-kilowett General 
Electric Company, Limited (London), dynamo. The 
engine obtains its gas from a Campbell open-hearth 
suction gas producer. It is possible, for testing 
purposes, to use coal gas. 

The next unit along the line of engines is a 15 
brake horse-power Crossley gas engine, working with its 
producer or with town gas. It is coupled toa dynamo 
made by the Lancashire Dynamo and Motor Company, 
Limited. This engine is also throttle governed. It 
was one of the first to be installed in the University, 
and, probably owing to’ its exhibition style, it 
attracted a great deal of attention. There is evidence 
that, soon after its installation, Chinese travelled 
from long distances to come to Hong-Korg to see 
what was then considered a remarkable generating 
set. It is fitted with an exhaust calorimeter. 

A vertical Campbell “ hot bulb ” oil engine drives a 
Westinghouse dynamo by means of a belt. The 
engine develops 15 brake horse-power and is admirably 
suited to local conditions. It was easy to erect, is 
economical of fuel, and it occupies small floor space. 
It is fitted with a water-cooled brake for testing 
purposes. It uses crude oil and starts quite easily. 
In the peculiarly humid climate of South China it is 
an advantage to be independent of electrical ignition ; 
and “hot bulb” or semi-Diesel engines seem to be 
popular in this part of Asia. It drives by belt a 
Westinghouse dynamo. The engine is also fitted for 
brake tests. 














* No. I. appeared February 15th. 
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THE POWER STATION 


The Gardner engine has the advantage that it is | 


easily erected and occupies small floor space. There 
is a Westinghouse-Cross oil engine, which drives, by 
means of a belt, a Reavell air compressor, or, alterna- 
tively, a dynamo. This engine is fitted so that it 
can use ec fuel either paraffin or crude oil. A useful 


end very handy little prime mover is a 4 brake horse- 
o af ‘ 








is properly trained unless he knows something about 
motor car engines. The University possesses a 
| 25 brake horse-power Daimler “Silent Knight ”’ 
| engine, and also separate sections of the cylinders, 

which show clearly the principle upon which the 
| engine works. It may be added that many of the 
| students are anxious for the engine to be fitted to a 
| motor car, so that they may learn to drive. In the 
| power station there is a Heenan patented water- 
cooler, driven by an electric motor; this machine 
| enables the cooling water for the engines to be used 
| over and over again. 

The main switchboard—see Fig. 6—is the work of 
| Messrs. Ferranti, and is finished in exhibition style. 
It consists of 11 panels. Most of the generator and 
| distribution panels are for two circuits, for they 
average about 150 ampéres each. A chloride battery 
of 400 ampére-hours is in an adjoining building, and 
is used either in parallel with the generators or to 
provide a steady voltage for electrical experiments. 
Messrs. 8S. Smith and Sons presented the clock on the 
switchboard. There is a booster, by Messrs. Mather 
and Platt, for charging the battery. The switchboard 
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Fig. 10—PART OF STEAM ENGINE LABORATORY 


power horizontal Turner oil engine, which drives a 
small dynamo by a belt, and is also fitted for brake 
tests. Th's engine is most valuable for demonstra 
tion purposes. One of the first exercises for students in 
the laboratory is to strip this engine, put the parts 
together again, and then start it. Th's enables 
them thoroughly to understand the mechanism, 


is raised about 2ft. above the engine-room floor, and 
it is so constructed that all connections can be easily 
traced. An arrangement of piping enables the 
engines to be started up by means of compressed air. 
All of the piping in this and the laboratories used for 
steem and hydraulics was presented by Messrs. 
Stewart and Lloyds, 
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In connection with the power station, it may be | turbine, direct-coupled to a dynamo, but its arrival 


mentioned that native labour, of the type needed to 
drive engines, is very much cheaper in Hong-Kong 
than in Europe. A really good mechanic can be 
obtained for about the equivalent of 12s. a week; a 
driver is paid about 7s. a week, and an unskilled 
labourer about 5s. a week. In other parts of China 
the rates vary. Further inland, where the pioneer 
lighting stations are being erected, skilled labour 
seems to be dearer, while unskilled ]:bour is much 
cheaper. That is due to the fact that all of the 
native mechanics have their homes in the treaty 
ports, and they do not like moving about. On the 
other hand coolie, labour is dearer in the treaty ports 
than in China proper. 

Fuel costs vary in different ports of the Far East, 
and they have been subject to violent increases, 
owing to the rise in freights and other causes con- 
nected with the war. The experience of working this 
University power station, before the war, was that 
in Hong-Kong, with the small units used, there was 
little to choose between suction gas plants and 
crude oil engines. Coal gas costs locally about 5s. a 
1000 cubic feet ; it is of lower calorific value than is 
usual in Britain. It is not surprising, therefore, 
that it is six or eight times more expensive to use 
coal gas for fuel instead of the suction gas or oil. Of 
course, there are local fluctuations in prices of coal, 
gas and oil. 

It is not possible to regard this University electrical 
power station as a commercial undertaking, because 
the plant was selected very largely to provide a 
variety of machinery, and to illustrate fundamental 
principles. The fuel is often used entirely for experi- 











has been delayed by the war. 

An unusual feature of this laboratory is the arrange- 
ment by means of which the engines may also be 
driven by compressed air. A 20 brake horse-power 
motor and starting panel, supplied by the Electrical 
Construction Company, drives a Belliss vertical air 
compressor. This supplies air to a large storage 
tank—which was the shell of a circular boiler, and 
which has been adapted for the purpose. An 
arrangement of pipes and valves enables the com- 
pressed air to be supplied to the steam engines. A 
small air compressor, by Broom and Wade, is useful 
for tests. In this laboratory there is placed a hot-air 
engine, by Messrs. Hayward, Tyler and Co. It 
drives a small water-pump, and is remarkably simple 
in working. It uses almost any type of solid fuel, 
and is a practical example of how water can be easily 
obtained in China for irrigation purposes. 

A senior steam laboratory, available for tests by 
the fourth year students, is one of the Government 
pumping stations, which is situated near the 
University. The equipment is used for sending 
water up to the Peak—a lift of about 1500ft. 
Lancashire boilers, with superheaters, supply the 
necessary steam. ‘Two engines are used to drive the 
two sets of reciprocating pumps. One engine is of 
the triple-expansion, horizontal, Corliss valve-gear 
type. The other has three cylinders, with the usual 
D-slide valves. Each of these engines is about 
100 horse-power. 

An important feature of the heat engine testing 
work is the arrangement made for testing gases, 
fuel, &c. Various indicators, mechanical and optical, 








Fig. 11--PART OF HYDRAULIC LABORATORY 


mental tests, such as running the engines on no load 
or on the brake. Its very great advantage, from an 
educational point of view, is unquestioned. All of 
the students, in addition to running shifts in the 
evenings, make tests on the engines during the 
day-time. 
THE STEAM LABORATORY. 

Although oil and gas engines are used inland—and 

their use will be very much extended in the near 


future—yet steam is still almost unchallenged on the 
seas and the railways of China. It is, therefore, 


most necessary to train students in the theoretical 
and experimental aspects of steam engineering, and 
consequently a steam laboratory was founded—see 


Figs. 8 and 10. Of this class of equipment the | 


University has the following examples. There are 
two water-tube boilers, illustrating the large and the 
small tube type—see Fig. 8. One of them is fitted 
for liquid or solid fuel, and was supplied by Messrs. 
Babcock and Wilcox. It has an induced draught 
system, the speed of the motor-driven fan being 
easily controlled from a panel near the front of the 
boiler. This fan is driven by a 4 horse-power motor 
from Electromotors, Limited. The other water-tube 
boiler is of the well-known White-Forster type. It is 
fitted with forced draught, the fan in this case being 
controlled by a small steam engine. There is a 
CO, recorder by the Auto Recorder Company. 

A Weir steam pump is used for supplying the feed- 
water and oil fuel to the boilers. The latter supply 
steam to what is called the junior steam engine 
laboratory. The central feature of this is an experi- 
mental Meyer-valve engine, together with the 
necessary condensing plant, supplied by Messrs. 
Marshall. This engine has been especially designed 
and fitted for experimental work. There is also a 
twin-cylinder horizontal mill engine, and a compound 
vertical launch engine, fitted with Stephenson link 
motion. Messrs. Greenwood and Batley have promised 
to present to the University a De Laval steam 





are used for determining horse-powers, checking 
valve settings, &c. There are two refrigerating 
machines, one using ammonia as the working fluid, 
while the other has CO,. Both of them are driven by 
electric motors—one supplied by the British Westing- 
house Company, Limited, and the other by the G.E.C., 
London—and both machines were supplied by Messrs. 
Hall. The ammonia machine is capable of making 
about one ton of ice a day, and it is used entirely 
for experimental work. The carbon-dioxide machine 
is of the same capacity. It supplies cold brine to a 
large teak-wood insulated cupboard in the School of 
Anatomy, in which is stored the bodies used by 
medical students for dissecting purposes. A room is 
devoted to exhibition apparatus, which includes 
models of Parsons’ steam turbines, sections of engines, 
and a model paper-making plant by Bertrams, 
Limited. 


THE Hypravutic LABORATORY. 


The last division of the large subject which comes 
under the general heading of ‘“‘ Prime Movers,” is 
that which includes hydraulic turbines. The hydraulic 
laboratory—see Fig. 11—is situated at the lowest part 
of the grounds of the University, and it is adjacent to 
the steam engine laboratory. A 5in. pipe line, from 
a storage tank about 165ft. above the level of the 
laboratory, supplies water at high pressure ; while 
another pipe from a tank about 40ft. above floor 
level supplies water at a lower pressure. 

The machinery installed includes a Pelton wheel, 
which drives a 2-kilowatt dynamo. A 6-kilowatt motor, 
by Electromotors, Limited, is used to drive shafting ; 
the plant is arranged so that either an Allen or a 
Pulsometer centrifugal pump can supply water to a 
low pressure mixed flow turbine. The two hydraulic 
prime movers were supplied by Messrs. Gilbert 
Gilkes, and the dynamo by Messrs. Mawdsley. 
Another centrifugal—Drysdale—pump is_ direct- 
coupled to a motor—Electromotors, Limited—and is 
used for the ordinary variation of speed and head 





tests. The water used in all of these experiments is 
passed into calibrated tanks. A Kent ‘ Venturi ”’ 
meter and a Lea recorder are available for measur- 
ing the water used in the experiments. 

There are channels for weir experiments and 
tanks, &c., for the usual demonstrations with 
orifices, &c. 








THE SOCIETY OF ENGINEERS. 


In his address to the Society of Engineers on assuming 
the Presidential chair, Mr. W. B. Esson gave a compre- 
hensive review of the advances made in engineering during 
the period which has elapsed since the foundation of the 
society in the year 1854. The progress in shipbuilding 
and the improvement in transport routes following the 
construction of the Suez and Panama Canals and the 
development of the modern dock system occupied the 
early part of the address. 





Power PLAnt. 


Dealing with power plant, Mr. Esson referred to the 
remarkable improvements which have been effected since 
the older types of water wheels were replaced by turbines. 
In 1870 the average horse-power of each wheel made by 
one of the leading turbine makers was only 70; thirty 
years later it was 700; forty years ago the construction 
of a wheel giving 500 horse-power was considered some- 
thing of an achievement ; to-day there are at work wheels 
of 10,000 horse-power and over. It is estimated that 
in hydro-electric power-houses there are now not less than 
2,000,000 horse-power of turbines installed. It was not 
until the year 1862 that the cylindrical boiler met with 
any degree of success, and it is a somewhat remarkable 
fact that this type now remains in almost universal use, 
and has only been altered in detail since that early period. 
Comment was made on the fact that the water-tube boiler 
now being manufactured by many firms can be adapted 
with more ease to the particular requirements it has to 
meet than any other boiler of the shell type. In marine 
engines the introduction of the triple-expansion type 
working at about 150 Ib. pressure enabled great economies 
in steam consumption to be effected, the order of which 
were indicated by statistics quoted. Translated into fuel 
consumption the triple-expansion engine was said to require 
from 1.46 lb. to 2 lb. of coal per indicated horse-power 
per hour, while the compound engine requires from 2.32 lb. 
to 2.39lb. The steam turbine for any power over 1200 
horse-power showed, continued Mr. Esson, an even lower 
steam consumption. Summarising the results of a large 
number of tests it might be said that with 160 lb. pressure, 
100 deg. Fah., and 27in. vacuum, a 3000-kilowatt turbo- 
alternator set would take only 16 lb. of steam per kilo- 
watt hour. In the 40,000 horse-power turbine, recently 
constructed for the Chicago Power-House, the steam 
consumption was guaranteed not to exceed 11.25 1b. per 
kilowatt hour, with steam at 200 lb. pressure and a super- 
heat of 200 deg. Fah. In the case of the geared turbine 
employed in marine service, the London and South 
Western Railway steamers Hantonia and Normannia, 
which are notable examples of this application, were 
said to show a saving of 40 per cent. over ordinary turbine 
steamers on the same service. 

Gas engines of the four-cylinder double-acting type 
working on the four-stroke cycle had, it was pointed out, 
been made in units up to 4000 horse-power, and engines 
on the two-stroke cycle had also been constructed in large 
numbers and high powers, and gave a satisfactory per- 
formance up to 5000 horse-power. It was estimated that 
to-day the gas engines at work represented 4,000,000 shaft 
horse-power. The Diesel engine of the horizontal type, 
made double acting with two cranks, a pair of cylinders 
being arranged tandem on each crank, had been con- 
structed in units up to 4000 horse-power, and vertical 
engines single acting and working on a two-stroke cycle 
up to 2500 horse-power. This latter type was that gene- 
rally preferred in marine work, but for submarines six- 
cylinder engines of 1000 horse-power, with a four-stroke 
cycle and 2000 horse-power engine with a two-stroke 
cycle had been used. The fuel consumption of the Diesel 
engine, assuming fuel oil to have a thermal value of 18,000 
B.Th.Us. per lb. worked out at .471b. per shaft horse- 
power per hour, giving an efficiency of about 30 per cent. 
as compared with that of a steam engine equipment, in 
in which the coal consumption was 1.5 lb. per indicated 
horse-power per hour, which was 10 per cent. 


THE GOVERNMENT AND INDUSTRIEs. 


In the concluding section of his address, Mr. Esson laid 
stress on the fact that the engineering and industrial 
evolution reviewed had taken place quite spontaneously 
and naturally and without Government aid or interference. 
The truth was, he said, that British manufacturers had 
distrusted Government control, although the changed 
circumstances were causing many to ask whether in the 
national interests there ought not to be a more specific 
relationship between the State and industry. Many 
believed that as land and minerals represented the source 
of wealth and power, the State should act as trustee. 
Notwithstanding the magnificent progress made in the 
industrial fields there was one thing still lacking, and that 
was co-ordination between separate industries, a direc- 
tional force towards a common end, the good of the State. 
Mr. Esson advocates the establishment of a Department 
of State which would have for its object the continuous 
survey of industrial questions, believing that the national 
interests would be benefited if an independent body of 
scientific men of great experience was kept constantly at 
work watching and investigating the ever varying con- 
ditions of manufacture and in giving industrial leaders 
the benefit of their assistance and advice. No combina- 
tion of manufacturers could effect the object sought, as 
each group of industry was, he remarked, too much en- 
gaged with the particular objects to take an independent, 
far-sighted and national view. It is hoped, he added, 
that the foundation of a permanent department on the 
lines suggested would be laid by the Ministry of Recon- 
struction. 

Morat AND MATERIAL PROGRESS. 


In spite of the strides made by engineering during the 
period reviewed, there were many, said Mr. Essorl, who 
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would make the criticism that all this activity had for its 
sole object the satisfying not of human needs, but of human 
wants, and the moralist might question whether the 
material progress which had been made was really worth 
while when revelation had been given that all the achieve- 
ments of engineering had been prostituted to war purposes. 
To such a criticism he did not seek to supply the answer. 
He was content to deal with the material achievements 
of the engineer, leaving the moral aspect to the judgment 
of the individual. He did, however, point out that the 
question whether all the vaunted progress in engineering 
science had brought the world was worthy of considera- 
tion, and his argument will not be seriously contested. 
He said that he believed that the moral aspect must 
receive a great deal more attention than had hitherto 
been accorded to it. After all, he concluded, engineering 
was but a means to an end, and the end should not be 
lost sight of. A nation could never save its soul by 
producing pig iron. 








PROCEDURE FOR OBTAINING STEEL. 


WE have received for publication the following com- 
munication with regard to the procedure to be followed 
for obtaining supplies of steel :-— 

‘““Inasmuch as there appears to be considerable con- 
fusion and want of knowledge as to the procedure to be 
followed in obtaining supplies and the reason for the 
institution of the procedure, it is thought that the follow- 
ing brief explanation will be of considerable assistance 
to your readers. 

** Briefly, as is perhaps generally known, the demand 
for steel is far in excess of the possible supply, and in 
order, therefore, to ensure that available supplies shall 
as far as possible be forthcoming for the most urgent 
work, a system of control of rolling has been instituted 
in conjunction with the Ministry of Munitions. 

** The country has been divided up into six areas, each 
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MAP SHOWING STEEL AREAS 


of which has been placed in charge of a steel superinten- 
dent, who represents the Admiralty and the Ministry of 
Munitions. One of his chief functions is to advise and 
assist firms located in his area in obtaining the supplies 
of steel needed by them for authorised purposes, and it 
is, therefore, incumbent on all firms requiring supplies, 
to consult with their steel superintendent, and follow his 
directions. The six areas in question are known as the 
Scotch area, the North-East Coast area, the Sheffield 
area, the Manchester area, the Birmingham area, and the 
South Wales area, and the accompanying rough map 
illustrates the boundaries of the said areas. 

* The rolling programmes at the principal works of the 
areas in question are arranged by the steel superintendent 
in consultation with expert Area Committees composed 
of representatives of the principal mills, and it follows 
that the steel superintendent, who is in constant communi- 
cation with his colleagues in the other areas, is in a posi- 
tion to give authoritative information as to the prospects 
of obtaining material. To facilitate regular and frequent 
rollings of sections, thus avoiding serious delays, a list 
of standardised sections has been drawn up and published* 
for information, and if firms confine their requirements 
for sections to the list in question, there should rarely be 
any delay in obtaining supplies necessary to enable work 
to proceed with promptitude. The needs of the various 
services and the country generally have been carefully 
estimated, and the available supplies have been allocated 
pro rata thereto. In order to ensure that the supplies 
available do, in fact, go to the allotted destination, statis- 
tical returns are regularly obtained from all the manufac- 
turers, which give particulars of all their deliveries to their 
various customers, and, in order to enable these returns 
to be utilised, the system of what is known as ‘ Prefix 
Lettering’ for orders has been instituted. These prefix 
letters indicate the service for which the steel ordered 





* * See THE ENGINEFR, December 28th, 1917 page 567. oF 





thereunder is to be used, and it has been laid down that 
no order may be entered or executed unless it bears its 
appropriate prefix lettering, followed by the Admiralty 
or Ministry of Munitions Priority or permit reference. 
All material destined for Admiralty purposes, including 
every species of floating craft, is dealt with under Admiralty 
prefix lettering and contract or permit number, and all 
the remaining services are dealt with under Ministry of 
Munitions prefix lettering and contract or permit numbers 
or references, 

‘-From the following it will be seen that any failure to 
comply strictly with the procedure indicated above must 
of necessity lead to confusion and delay. 

““Where a main contractor receives a contract which 
it is necessary to sub-let, it is imperative that his sub- 
orders and those of all sub sub-contractors, &c., should bear 
the prefix lettering and reference allotted for the main 
contract. It should be particularly noted that the inten- 
tion is that as far as practicable every area must be self- 
supporting, that is to say, firms within an area should 
obtain their supplies of steel from manufacturers in 
their area, and it is particularly necessary that firms out- 
side Scotland should not obtain materials from that area 
and vice versd. 

“In view of the vital importance of shipbuilding, it is 
necessary that the rolling mills, producing large-sized 
plates suitable for shipbuilding, should have the demands 
upon their capacity for plates for other than shipbuilding 
purposes reduced to a minimum, and it is necessary, there- 
fore, that the capacity of what are known as “ re-rollers,”’ 
that is, firms who do not manufacture their own steel, 
but who purchase semi-finished material for rolling down, 
should have their capacities utilised to the utmost possible 
extent. Such firms produce plates and sheets limited 
in size and area, and it has been found necessary to adopt, 
as far as practicable, standard sizes of light plates to meet 
their technical difficulties. Such standard sizes are :— 
Plates, 8ft., 10ft., and 12ft. long, by either 3ft., 3ft. 6in. 
or 4ft. wide, in any of the following thicknesses, viz., 
fin., ;m. and }in., and consumers are particularly recom- 
mended to employ these plates wherever practicable in 
their designs, even although a certain amount of increased 
cost and workmanship is involved in so doing. 

‘* If this be done, much of the difficulty and delay which 
has been experienced in obtaining supplies of thin and light 
plates will be removed.” 

The names, addresses, telegraph and telephone numbers 
of the six steel superintendents referred to in the fore- 
going are as follows :— 


NAMES AND ADDRESSES OF H.M. STEEL 
SUPERINTENDENTS. 


Scotland.—Mr. G. P. West, 105, West George-street, 
Glasgow. Tele. Ad., ‘‘ Steeladmir, Glasgow,’ Tele. No, 
6523 Central, Glasgow. 

N.E. Coast.—Mr. H. J. Eastcott, Milburn House (Floor 
D), Newecastle-on-Tyne. Tele. Ad., ‘“ Steeladmir, New- 
castle-on-Tyne,” Tele. No., 988 Central, Newcastle-on- 
Tyne. 

South Wales.—Mr. T. G. Rogers, Prudential Buildings, 
St. Mary-street, Cardiff. Tele. Ad., ‘ Steeladmir, Cardiff,” 
Tele. No. 2413 Cardiff. . 

Midlands.—Mr. C. Wallis, Phoenix Buildings, Colmore- 
row, Birmingham. Tele. Ad., ‘“‘ Steeladmir, Birmingham,” 
Tele. No., 1851 Central, Birmingham. 

Sheffield —Mr. H. A. Clift, Bank Court Chambers, 
7, Bank-street, Sheffield. Tele. Ad., ‘‘ Steeladmir, Shef- 
field,” Tele. Nos., 917 and 918 Central, Sheffield. 

Manchester—Mr. W. H. Jago, Royal London Build- 
ings, 196, Deansgate, Manchester. Tele. Ad., ‘‘ Steeladmir, 
Manchester,” Tele. No., 7177 City, Manchester. 








INDUSTRIAL BUREAUX OF INFORMATION. 


ALTHOUGH primarily intended to discuss the 
classification of automobile literature, the paper read 
before the Institution of Automobile Engineers, on 
Wednesday, February 13th, by Mr. Ernest A. Savage, 
Chief of the Coventry Public Libraries, gave rise to a 
discussion of a far more comprehensive nature. The fact 
is that the collection and centralisation of information 
relating to the various industries is very much in mind at 
the present moment, and the best means of effecting it is 
a long way from being an easy matter. 

First of all let us describe briefly Mr. Savage’s scheme. 
Incidentally, it may be mentioned that he has in Coventry 
done something on thes2 lines for ths industries which 
are localised in that city, and there is ample evidence that 
the collection of literature and information which he has 
accumulated is fully appreciated by those at work in the 
industries in question. In outlining a scheme for collecting 
and classifying automobile literature—to prepare the 
schedules for which a joint committee of the Institution of 
Automobile Engineers and the Library Association was 
suggested—the author laid it down that there should be 
basic books on pure science ; text-books of summarised 
practice ; periodicals dealing with progressive theory and 
practice; matter dealing with progressive practice in 
small material, including trade catalogues, &¢.; books on 
collateral subjects ; and guides to literature in the form 
of bibliographies, indexes, abstracts and digests. Thus, 
it will be seen that such a Bureau of Information for the 
Automobile Industry must comprehend all information 
which can in any way be useful to the industry. The 
principles of collecting, in the author’s opinion, were that 
the bureau should take into account all material which 
suggests new processes of manufacture, or developments of 
them, or gives early news of such processes which help to 
eliminate technical troubles in manufacturing, which 
indicates new uses for articles already manufactured, 
which makes it possible to compare specifications for raw 
materials and methods of testing, which describes quicker 
and better methods of production and organisation, or 
which takes account of the organisation and aspirations of 
labour, its welfare and conditions of living. Finally, some 
provision should be made for the study of science for its 
own sake. It is suggested that such a bureau should be 
in the hands of a man librarian with engineering knowledge, 
or an automobile engineer. 

Having thus indicated the broad principles of an 





information bureau for one industry, the mind finds no 
difficulty in immediately appreciating the economic limits 
of bureaux for special industries. The arguments in 
favour of an information office for the automobile industry 
apply equally to other industries, and if all industries do. 
cided to adopt the plan, there would be much overlapping ! 
The author took the cases of the automobile, aeronautica| 
and non-ferrous industries. Much of the data would he 
common to two industries, some of it to all three, thus 
causing waste, not only of material, but of labour in 
organising it for use. To avoid waste, every industry 
and the library of every town must observe the natural! 
economic limit by collecting only vitally necessary data, 
which on account of its fundamental value, or the frequency 
of its use, warrants expenditure upon its purchase and its 
perfect organisation for use. Thus there would be lacking 
that reserve of information which would not be require: 
very frequently, but which, nevertheless, was essential to 
a complete scheme. For this reason, the Library 
Association advocated a central Bureau of Information 
for Scientific and Industrial Research. ‘‘ Bureau oi 
Information’ was the author’s modern definition of « 
library. 

Conceived as a reserve bureau, such a bureau of informa. 
tion should possess ample resources in works of researc|: 
which could not be bought by any special bureau or by 
any public library. This bureau should be organised, 
say the originators of the idea, to serve the whole of 
industry, by forming a library of English and foreign 
books and periodicals—difficult to obtain when needed- 
of pamphlets, articles, prints, drawings, and information 
of all kinds. It should publish a bibliography and a 
periodical index to scientific literature. 

The first thought that arises in connection with such 
a scheme is cost, but the author does not think it would 
be high. He contends that all the component parts of 
the bureau already exist in the number of very larg: 
libraries, either wholly belonging to the State or enjoying 
State privileges, which are not being employed to their 
full capacity and might reasonably be called upon to 
found a central bureau of information or lending library. 

In support of his case, Mr. Savage quoted the Inter- 
national Institute of Bibliography in Brussels, founded in 
1895, with the twofold aim of answering, for moderate fees, 
all inquiries for bibliographical information and of 
compiling a universal bibliography. Attached to the 
Institute is the International Office of Bibliography, 
which is responsible for a co-operative catalogue or book 
directory of the Belgian libraries. At the outbreak of the 
war, the Universal Bibliography consisted of an index of 
about eleven million cards. There is also the Library ot 
the United Engineering Societies, in New York, to which 
is attached a bureau of information. Reference was also 
made to ths utility ot certain bureaux of commercial 
information on the Continent and in America in support 
of the scheme for a Central Industrial Information Bureau 
in this country, with which would work in some form 
not defined by Mr. Savage local bureaux in industrial 
centres, on the lines of that now existing at Coventry. 

The discussion was thoroughly favourable to the 
author’s views ; so much 80, that, as a scientific body, the 
Institution took the unusual course of passing a resolution 
in the following terms; the resolution being moved by 
Mr. A. E. Berriman, engineer-in-cbief of the Daimler 
Company, of Coventry :— 

“ That this meeting of the Institution of Automobile 
Engineers having listened to Mr. Savage’s paper on the 
use of reference libraries in conjunction with the Bureaux 
of Information likely to be formed in connection with the 
research of technical industries, desires to acknowledge 
its recognition of the importance of this relationship and 
of providing the National Central Reserve Library or 
Libraries needed to render this use of libraries and bureaux 
fully effective. Moreover, in view of the significance of 
this question in relation to the work of the Department of 
Scientific and Industrial Research, the Secretary of the 
Institution of Automobile Engineers is hereby instructed 
to forward a copy of the resolution and of Mr. Savage's 
paper to the Secretary oi that Department.” 

In speaking of existing facilities, such as the Patent- 
office Library—the acknowledged best we have—the 
British Museum Library and similar institutions, the 
incompleteness of the information available was commented 
upon, and the general tone of the meeting was all in favour 
ofa bureau of information, at any rate, for the automobile 
industry, in charge of a qualified technical director, to 
whom practising engineers could refer for scientific data. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





NATIONAL ASSOCIATION OF INDUSTRIAL CHEMISTS, 


Sir,—With reference to recent remarks in your paper, the 
following may be of interest. 

The impartial observer would, from your leading articles of 
January 18th, gain an impression that the National Association 
of Industrial Chemists consists mainly of unqualified men, 
drawn from the lowest strata of the profession, and that it is to 
be run on essentially Trade Union lines. A more erroneous 
impression it would be difficult to convey. Our organisation is 
professional, as well as economic, and it is proposed to employ 
for the economic advancement of chemists only those methods 
consistent with professional dignity, whether they are based on 
Trade Union principles or not. _It is true that the standard for 
admission—university training, with degree, or three years’ 
practical experience; together with a good general knowledge of 
chemistry—may not be so high as that required for admission to, 
say, the British Association of Chemists, or the Sheffield Associa- 
tion of Metallurgists. 

We are not out to help only those whose careers already rests 
on a secure foundation, but rather to assist the man whose career 
lies before him. 

Weare prepared to take in the youth of sixteen as an Associate 
member, if he can produce evidence that he is trying to attain 
the standard necessary for full membership. 

We are not out to institute any flat-rate of wages, for such 
would be almost impossible of realisation. The chemist is 
worthy of adequate remuneration, but he must be paid by 
results, and in accordance with his ability. There is, of course, 
a large number of chemists whose salaries by no means represent 
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their value to the employer, and in such cases the Association 
will take what legitimate steps it can to remedy grievances. 
1t is our intention to see that research work is, so far as is possible, 
adequately rewarded. 

The members of the London section include several men—and. 
women—with M.Sc. or B.Sc. degrees, and a considerable number 
of members of the Institute of Chemistry, representing such 
widely-different branches of the chemical profession as sugar 
chemistry, chemistry of leather manufacture, gasworks 
chemistry, mining, electro-deposition of metals, research 
chemistry, metallurgy, &c. 

In connection with our London section, we hope to arrange 
periodical meetings for the discussion of subjects interesting to 
our members, and in this way to cultivate the ‘“‘ club spirit ” 
referred to in your issue of the 18th ult. 

It may be added that the National Council will meet in 
Birmingham on March 2nd to discuss questions relating to the 
economic, professional and social advancement of the members 
of the Association, and the formation of an employment bureau. 

Frank N. Harrap, M.Sc., A.I.C., 
Hon. Secretary, London Section, N.A.I.C. 
London, February 20th. 


HIGH-PRESSURE STEAM. 


Srr,—In his letter on page 96, February Ist, 1918, Mr. E. C 
Bowden-Smith, C.E., says :—‘‘ Let those who strive for the 
greatest power at the present day improve the working sub- 
stance and approach nearer to the ideal motive fluid, a non- 
explosive gas.” 

The subject is high-pressure steam, to which American builders 
are returning for stationary engines, as also European rail- 
ways, after ten years’ experience of high-superheating in loco- 
motives, in order to meet the needs of high power, and to counter- 
act the effects of superheating, which reduces engine power : at 
equality of weight and bulk in plants. 

High density, super-saturated, super-calorised steam is the 
most concentrated form of non-explosive fluid known to engi- 
neering. Reduction of the density, in the direction more or less 
of gasification, entails loss of power, as the pressure-indicator 
immediately reveals. Light fluids, low in density, are weak 
in power, because carrying less heat into the engine. If steam 
is superheated it yields less and less power in exact measure as 
the temperature increases and the energy-heat decreases. 

When a locomotive cylinder is filled with hot water instead 
of steam, it will run an express train for many miles—an 
exhibition of concentrated power surpassing any other imagin- 
able motor fluid. For example, a cylinder—24in. diameter by 
30in. long—full of water at 390 deg. Fah., will haul a railway 
train of 640 coach-tons at 65 miles per hour up grade for five 
minutes in developing an average of 2450 horse-power. Each 
2.4 lb. weight of the hot water develops 1 horse-power per one 
hour. The evolution of steam from the hot water is spontaneous. 
During the latter part of the stroke in the cylinder, we see on 
the card a subsequent evolution of steam pressure through the 
evaporation of the remaining moisture in the hot saturated 
steam. 

For high power, in small space and volume, hot water or wet 
steam are shown by the pressure indicator to have no equal. 

When hot water is injected into superheated steam—on the 
principle of the Wethered process of sixty years ago—the engine 
power is augmented because new life is given to the steam. By 
superheating or gasifying it the heat, energy and life are shown 
by the pressure indicated to be taken out of the fluid. The 
greater the superheat the less and-less the power indicated. 

American engine builders and Continental railways are now 
returning once more to high steam pressures, because it is the 
only possible means to restore to the steam the heat and power 
which are removed from it by the process of superheating. At 
620 deg. Fah. temperature, superheated steam has less heat 
and energy in it by 20 per cent. than saturated steam ; but it 
can be heated up again and made equal to the saturated steam 
by carrying the boiler pressures for it to 250 lb. or over. If this 
pressure be also employed for the saturated steam the total 
indicated load on the piston will be 10 tons for saturated steam 
against every 8 tons indicated with “‘ semi-gas” steam. The 
remedy, then, is to raise the superheated steam pressure to 
300 lb. per square inch and over. 

But concentrated power is only of urgency for systems of 
transport by land, sea or air where the weights antl space of 
motors cannot be neglected ; and these are seldom of much 
consideration in stationary plants. 

The most powerful of all locomotives in the world are those 
using saturated steam—having regard to weight and bulk; 
and very nearly the same power is obtained from 10-wheeled 
engines using saturated steam that is developed by 12-wheeled 
“ Pacific ” engines using superheated steam of the same boiler 
pressure, 

Experience, and the most precise measure-gauges—to say 
nothing of the steam tables—overwhelmingly prove that the 
densest fluid yie' ‘s the highest powers on the highest velocities— 
because the load 0.1 the piston, at any speed, is always greatest 
with the densest fluid. 

Jacob Perkins thought that his superheated water caused 
loss of ‘* caloric ”—not knowing that the wet steam carried a 
reservoir of live power into the cylinder. He was equally 
mistaken when, in the ‘‘ thirties,’ at the Inst. C.E., he urged 
the use of superheated steam in locomotives as a means to avoid 
condensation in the cylinder. The Lamm and Francq fireless 
locomotives, used in Paris streets for many years past, apply 
the early practice of Jacob Perkins. ‘The largest fireless hot- 
water engines for underground service, o~-OOO-o type, weigh 
53 tons, have a water capacity of 530 cubic feet at 390 deg. Fah., 
take 2200-3300 Ib. “‘steam”—e.g., water—at a charge, and pro- 
vide the power for train haulage, electric lighting, brakes, 
pumps, &c. RECORDER. 


PATENT LAW REFORM. 


Srir,—As regards Patent Law Reform generally, it does appear 
tome that the whole question ought to be left over until after the 
war, and that then we ought seriously to endeavour, in conjunc- 
tion with our Allies, to frame a Patent Law which would be 
practically uniform among the Allied States. It is not at all 
decessary that one patent should cover a number of countries, 
although the formalities for foreign applications might be made 
inentical. Apart from this, however, I think that the fees 
should be very substantially reduced, that there should be no 
renewal fees, and, that supposing the Allies do decide to require 
payment of renewal fees, then theso should simply be such as 
to leave the Patent-office self-supporting. There are no renewal 
fees required under the United States’ patent system. Inventors 
who make profits out of patents are caught first by the Income 





Tax, and, secondly, by the present Excess Profits Tax in this 
country, and I see no reason why they should be taxed again 
by having to pay renewal fees which do not do them any good 
at least. 

James KEITH. 


London, February 2nd. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 

Roya Instirurion or Great Brrrain.—Albemarle-street, 
Piccadilly, W.1. ‘‘ The Importance of Art,” by Mr. Arthur 
Clutton-Brock. 5.30 p.m. 

Puysicau Socitery or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Papers (1), 
‘* Note on the Use of Approximate Methods in Obtaining Con- 
structional Data for Telescopic Objectives,” by Mr. T. Smith. 
(2) ‘* A Suggestion as to the Origin of Spectral Series,” by Dr. 
H. Stanley Allen. 5 p.m. 


SATURDAY, FEBRUARY 23prp. 


Roya Institution or GREAT Brrrain.—Albemarle-street, 
Piccadilly, W.1. ‘* Problems in Atomic Structure ’’ (Lecture 
II.), by Professor Sir J. J. Thomson. 3 p.m. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel, 
Aytoun-street, Manchester. Paper, ‘‘ Engineering Salesman- 
ship,” by Mr. C. W. Hunt. 6.30 p.m. 


TUESDAY, FEBRUARY 26rx. 


Royat InstirruTion oF GREAT Brrrain.—Albemarle-street, 
Piccadilly, W. 1. Lecture I., “‘ A National Laboratory of 
Industrial Research,” by Sir Richard T. Glazebrook. 3 p.m. 

Tue ILLUMINATING ENGINEERING SocteTy.—House of Royal 
Society of Arts, John-street, Adelphi, W.C.2. Paper, “A 
Survey of Methods of Directing and Concentrating Light,” 
by Lieut.-Commander Hadyn T. Harrison. 5 p.m. 


WEDNESDAY, FEBRUARY 27Tu. 


Norrs-East Coast Institution oF ENGINEERS AND SHIP- 
BUILDERS.—Literary and Philosophical Society’s Theatre, 
Newcastle-on-Tyne. Lecture on “ Water Power Development 
in Canada,” by Prof. J.C. McLennan. Illustrated by cine- 
matograph films. 6 p.m. 


THURSDAY, FEBRUARY 28ru. 


INstIruTION or ELEcrricaL EnGIneERs.—Lecture Theatre 
of the Institution of Civil Engineers. Informal meeting of 
members to discuss the provisions of the Patents and Designs 
Bill, &c. 2.30 p.m. 


FRIDAY, MARCH Isr. 


Roya InstiruTIon oF GREAT Brrrain.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Modern Dye Stuff Industry,” by Pro- 
fessor Arthur G. Green. 5.30 p.m. 


SATURDAY, MARCH 2np. 


Roya InstiruTIon OF GREAT Brrrarn.—Albemarle-street, 
Piccadilly, W. 1. Lecture III., ‘‘ Problems in Atomic Struc- 
ture,”’ by Professor Sir J. J. Thomson. 3 p.m. 


WEDNESDAY MARCH 6rs. 

LiveRPOoL ENGINEERING Soctety.—Paper by Mr. W. Hole- 
house on ‘‘ Cooling Towers as Applied to Large Power Stations.” 
THURSDAY, MARCH 7rs. 

Tue Instrrrution or ExecrricaL ENGINEERS.—institution of 
Civil Engineers, Great George-street, Westminster, BW. i: 
‘** The Control of Large Amounts of Power,”’ by Mr. E. B. Wied- 
more. 6 p.m. 








VoLtunTEER Motorists, ‘‘ D” Ciass.—Volunteers in ‘“‘D” 
class possessing motor cars, who are retiring from their corps 
under the new restrictions, are invited to communicate with 
Mr. A. J. Wilson, the representative for hospital arrangements, 
Royal Automobile Club, Pall Mall, 8.W. 1. 


PaTEeNtTs AND Desians Brix.—A private and informal meeting 
of members of the Institution of Electrical Engineers will be held 
in the Lecthre Theatre of the Institution of Civil Engineers, 
Great George-street, Westminster, 8.W., on Thursday, the 28th 
February, 1918, at 2.30 p.m., for the purpose of discussing the 
provisions of the Patents and Designs Bill, &c. 


Wrretess APPARATUS ON GERMAN AEROPLANES.—The 
wireless apparatus used on German aeroplanes at the present 
time was recently described in the Wireless World. Three types 
of transmitter are described, known respectively as the Sender 
Type C 1916, the ‘‘ Hiithsender ”’ and the ‘‘ Telefunken ”’ sender. 
As a source of power a generator known as the “‘ J. d Fleig, 1917,” 
is used. It is driven by an air screw, and is designed in such a 
way that a constant current of air flows through the windings for 
cooling purposes. The three types of transmitter mentioned 
above require different voltages, but this machine is so made that 
it can be rapidly connected to suit any one of them. The 
generator not only provides current for the wireless transmitter, 
but also for the searchlights and lamps on the aeroplane. With 
the serew and connecting wires this generator weighs 10.3 kilos. 
The screw is designed to rotate at a speed of 4500 revolutions per 
minute in a 150 kilom. wind. ‘The variations in speed do not 
sensibly influence the output of the generator. While it might 
seem that it would be simpler to drive the generator direct from 
the aeroplane motor, it should be remembered that the air screw 
method enables the generator to be driven so long as the aero- 
plane is in flight, whether the motor is stopped or not, which is, 
of course, a valuable feature in the event of the engine breaking 
down. The Telefunken aeroplane transmitter is contained in a 
rectangular box measuring 35cms. by 25cms. by 15cms., 
weighing in all 8.7 kilos. ,The oscillating circuit consists of a 
condenser, the usual Telefunken multiple discharger made up of 
plates separated by mica rings, and the variometer. A three- 
way switch permits a change of power by inserting or with- 
drawing resistance in circuit with the field coils of the generator, 
at the same time opening or short-circuiting some of the gaps of 
the discharger. Another three-way switch enables the operator 
to use three wave-lengths—150, 200 and 250 metres. The 
variometer serves to bring the aerial into tune with the closed 
circuit, resonance being indicated by an aerial ammeter. The 
aerial itself consists of copper wire, 1mm. in diameter and 
approximately 40 m. in langtb. This wire, which is suspended 
from the aeroplane, tends to take an almost horizontal position 
by reason of its inertia end the resistance of the air at the high 
speed of flight. It terminates in an egg-shaped weight which 
makes it easier to pay out the wire from the large bobbin on 
which it is wound. The total weight of the installation, includ- 
ing the generator, aerial bobbin, key and all other fittings. is 
25.7 kilos., and the normal range is said to be 35 kiloms. 


PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Remarkable Iron Trade Situation. 


A vERY ambiguous situation prevails with regard 
to the unmarked bar iron trade of this district. It is 
widely reported that the Ministry of Munitions has 
abandoned the arrangement whereby the unmarked 
finished iron makers were to be subsidised to the extent 
of 25s. per ton by the Exchequer, so as to obviate any 
disturbance of market prices on account of the increased 
cost of production. An addition of 2s. 6d. to the selling 
price of unmarked bars has instead been authorised for all 
English districts save those of Scotland, making the new 
price £13 17s. 6d. per ton net. This, however, is regarded 
as such an extraordinary upshot -of the negotiations 
between the trade and the Ministry that producers are 
incredulous. The late figure of £13 15s. net for unmarked 
bars, which has now officially become £13 17s. 6d., is 45s. 
below the new price for marked bars, whereas the difference 
is usually reckoned at about 30s. An advance of 15 per 
cent. has, as was made known in this letter last week; been 
made in the wages of the mill and forge ironworkers. 
With the sanction of the Ministry of Munitions, £1 5s. per 
ton was added to the ascertainment of the Midland Iron 
and Steel Wages Board, “as the equivalent of the 
subsidising on pig iron and finished iron.” This was the 
language of the official communication. An advance of 
2s. 6d. per ton on unmarked bars bears no intelligible 
relation to the increased cost if this subsidy is to be 
withdrawn. According to the report, the new price will 
take effect at once and is not to be retrospective. 
A meeting of the trade has been held to consider the 
remarkable position just created, but no official information 
is yet forthcoming as to what has happened. Efforts to 
obtain confirmation or denial of the reported re-arrange- 
ment are met with a refusal. Mystification of the market 
appears to have become a settled policy. 


Finished Iron Production and Marked Bar Prices. 


The efforts which are being made to increase 
production are not doing much to relieve the stringency 
which now extends through every department of the 
finished iron trade. A slight decline in the output of bar 
iron is shown in the last bi-monthly ascertainment of the 
Midland Iron Trade Wages Board, and it is evident that 
the millowners are having considerable difficulty in coping 
with the pressure. The unsettlement which has prevailed 
with regard to prices has conduced to restricted selling. 
Merchants who have been distributing such supplies as 
they could get through all the multifarious channels of 
trade, assume that the threat which they have been under 
of having the cost of past purchases raised against them 
will now prove illusory. All the finished works are full of 
business. The Government is sending in a steady flow of 
orders. Those works devoting themselves to the produc- 
tion of large bars of good quality are flooded with orders 
for cable iron to meet the needs of shipbuilding. Bars 
still constitute the great bulk of the output of the district, 
representing for the closing two months of 1917 68.47 per 
cent. of the whole, hoops and strip coming next with 
25.92 per cent. The average net prices of bars only 
worked out at £15 1s. 10d. compared with £14 19s. 6d. in 
the preceding ascertainment, strongly suggesting that a 
quantity is being sold outside the control system at higher 
prices. This week the best bar makers have issued their 
new prices succeeding the recent official advance of 10s. 
per ton, and the additional important substitution of net 
rates for the previously existing trade discount of 2} per 
cent. The Earl of Dudley quotes bars £16 2s. 6d. net, and 
second qualities £15 10s. net. Messrs. Noah Hingley and 
Son quote their “Lion”? branded bars £16 net; best, 
£17 10s.; double best, £18 10s.; and treble best, £19 10s. 
Their “ Lion” turning bars are £17 net, and best ditto 
£18 10s. Messrs. Robt. Heath and Sons quote their 
B.B.H. bars £16, and iron plates in proportion. Messrs. 
Jno. Bradley and Co. quote £1 per ton above the rest of 
the trade. 


Uncontrolled Iron Prices. 


A certain amount of bar iron is being made in 
Staffordshire which does not come within the new control 
limits of £13 17s. 6d. per ton net, and for this an extra 
price is paid. The quantity, however, is necessarily 
limited, as national demands are very heavy. The small 
sizes are maintained en the basis of £17 10s. (three-eighths), 
and practically the whole of the business is issued under 
class ‘“‘A” certificates. Prices of common bar iron 
employed in the nut and bolt industry have been gradually 
hardening, no effective control existing. Quotations of 
less than £14 10s. net, district delivery, are not now to be 
met with. Lancashire bars of superior grade sell at 
£14 lls. 3d. delivered, and the demand is larger than the 
supply. These prices are out of proportion to the 
maximum of £13 17s. 6d. f.o.t. at makers’ works, prescribed 
in the case of bars loosely classified as unmarked. 


Sheets and Puddled Billets. 


Small quantities of galvanised sheets are again 
being sold, but the demand continues to run mainly on 
black corrugated sheets, for which the fixed price is £17 
aton. It is for the most part class “A” work, and the 
few mills running have as much on hand as they care to 
undertake for the time being. The effect of the Govern- 
ment control established over sheets is very apparent. 
There was a drop of little less than 5s. in the average 
selling price of plates and sheets during November and 
December. Demand is active for the reduced output 
from the sheet mills at the maximum price of £17 for black 
doubles in two-ton lots and upwards. Some makers of 
puddled iron are holding off the market until matters 
readjust themselves. For a long time past the ruling 
price for these raw bars.has been £12 15s. delivered, and 
in some cases at makers’ works, and it is now contended 
that the iron cannot show a fair profit at that figure. 





In the form of billets the quotation is £13 to £13 10s., and, 
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remarkable to state, in many instances billets are used as 
finished iron. 


Pig Iron Trade. 


A steady business continues to be done in pig 
iron, though in limited quantities. This applies especially 
to Derbyshire houses. Some lots of what are known as 
high silicon basic iron are reaching the market. This is 
** off-iron ” from the furnaces which have been converted 
to basic iron for steel making, and, while not suitable for 
steel making, it contains a higher percentage of manganese 
and silica than the ordinary strong pigs, and brings the 
same price as basic iron, namely, 97s. 6d., a high figure 
buyers say, but with demand everywhere in excess of 
supplies, they are glad to get the iron. Pig iron producers 
generally state that they are still obliged to “ration” 
their customers, doling out small supplies with the best 
possible recognition of their needs and in order of urgency. 
For foundry iron the demand is very great. A fair amount 
of business is being done in 100 and 200-ton lots, but 
sellers are not to be persuaded to accept much heavier 
obligations. To relieve the shortage of foundry pig iron, 
pipe founders in Derbyshire and elsewhere have been 
forbidden by the Iron and Steel Controller to make for 
stock, which means that business is now confined to orders 
from customers at home who can furnish the necessary 
priority certificate. 


Steel. 

Steel continues to be much wanted, and there is 
@ great call for scrap, far more than can be furnished. 
Light steel sheets and plates for aeroplane construction 
are also in good demand. The scarcity of raw steel sheet 
bars accentuates the inquiry for plate shearings, which 
command the full price of £10 7s. 6d. for indiscriminate 
cuttings, and £10 12s. 6d. if cut to order. No steel is sold 
except for certified work. No new orders can be placed 
for this quarter for American material, either in the shape 
of blooms or wire rods, but quantities of the latter continue 
to arrive against old contracts. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue general position in the Manchester iron 
market is not altered, and the difficulties with private con- 
sumers of iron and steel are not relieved in any way. The 
question of prices is not now of very great interest, as little 
business other than that done under Government control 
can be put through ; but some little amusement was caused 
at the end of last week by the announcement that 2s. 6d. 
per ton had been added to the price of Lancashire bar iron, 
making it £13 17s. 6d. instead of £13 15s. This trumpery 
change contrasts with the previously published statement 
that, for the purpose of regulating wages on the sliding 
scale, 25s. per ton was to be added to the ascertained prices 
for the last quarter. The object of the advance of 
2s. id. per ton is obscure, but the same might be said of the 
advance of the same amount in the prices for Cleveland pig 
iron. Of course, no one can believe that 2s. 6d. per ton is 
all that the bar iron manufacturers are going to obtain. 
Some rather strange irregularities in the prices for steel are 
reported from different parts of the country, and probably 
something has been done in the way of subsidies to steel 
makers, although here we have no definite information. 


Foundry Iron. 


There is no improvement here in the supply of 
foundry iron, and endeavours to buy for private work do 
not meet with much success. The position might easily 
be better if deliveries of Cleveland iron could be managed 
more quickly, but consumers relying upon this source of 
supply are much inconvenienced by the delays on the 
railways. They may succeed in obtaining a sufficient 
allocation for the month, but what proportion of this 
allocation will reach them, or whether any of it will turn 
up in time, are matters of doubt. The indifference to 
prices is shown by the fact that although Cleveland 
foundry iron would cost in this district about 5s. per 
ton more than Derbyshire iron of an equal quality, 
yet consumers are more than willing to pay the 
price. Derbyshire No. 3 is quoted as usual at 98s. 8d. per 
ton delivered, and Staffordshire at 102s. 6d., with 4s. to 
5s. per ton more for No. 1. There is, however, very little 
of the latter, and indeed if there were more it would be 
bought and used for the same purposes as No. 3. The 
other Midland irons which used to come very freely into 
Manchester are now only rarely offered, and it must be 
assumed that a better market can be found for them 
nearer the furnaces. The fixation of prices, of course, 
prevents any competition, and hence the consumer here 
is debarred from obtaining supplies by the simple process 
of offering more than can be got in the nearer markets. 
This may possibly be to the national advantage, but it is 
none the less very irritating to the man who wants material 
and is willing to pay for it. There is still some small 
supply of Scotch iron in this market, but there is a demand 
for it far in excess of the quantities which can be spared hy 
the makers. 


Serap. 


The position in foundry scrap is much as it was 
last week. A very large quantity could still be sold if the 
dealers felt free to take all the orders offered them ; and 
this in spite of the fact that many foundries must now be 
well provided with this material. No doubt stocks which 
would have been thought ample, or indeed excessive, a few 
months ago, are now considered insufficient, in view of the 
failure of the ordinary pig iron supply. It was customary 
to buy pig iron in 500 and 1000-ton lots, and scrap from the 
foundry in 100 or 200-ton lots ; and once scrap is being used, 
not as a subsidiary but asa principal material for castings, it 
is certain that the supply coming into the market must 
prove inadequate. The prices are now firm at £6 2s. 6d. 
to £6 5s. per ton delivered free to the buyers’ station in 


this district, and I think these prices are higher than those : 





paid in other parts of the country. No one desires that the 
market should advance any further, but it may be difficult 
to prevent this if the pressure of demand continues. The 
running of machinery after the time when, in the ordinary 
course it would have been scrapped, prevents a good deal 
of cast scrap from coming into the market, and the scarcity 
of labour delays the breaking up and preparation of what 
does come in. Heavy wrought scrap is not plentiful, and 
there are buyers for more than can be obtained in this 
district. The price would no doubt rise considerably were 
it free to do so, and in the alternative it is probable that the 
quality goes down a little. One hears of no complaints, 
but consumers are probably too anxious to secure scrap 
and thus pass what would in ordinary times give rise to 
claims. The local demand for heavy steel scrap is only 
moderate, and the market here has to depend more than 
is desirable on South Wales consumers. Sheffield takes 
nothing from Lancashire, having apparently a full local 
supply, and the demand from the Cleveland district has 
not come on again. Steel turnings are quiet at 65s. per 
ton. Cast iron borings are still in good demand at 75s. to 
80s. per ton. 


Metals. 

Copper, spelter, and lead prices have not been 
altered. Neither is there any change in scrap gun-metal 
or yellow brass. Tin is quoted here, being nominally at 
£323 per ton for English ingots delivered, but the position 
is a little uncertain. 


The Cotton Trade and the Education Bill. 


Although Mr. Fisher’s proposals in the Education 
Bill have met with general approval, the clause which 
aims at the abolition of “ half-time” and the institution 
of part-time education is meeting with much opposition 
in this part of the country, on account of the effect which 
it would have on the cotton trade. The Bill, in addition 
to abolishing all exemptions for full time school attendance 
of children under the age of fourteen, and giving power to 
the local authorities to raise the age to: fifteen years, 
imposes compulsory part-time instruction for 320 hours 
per year on all young persons from the time of leaving 
school up to the age of eighteen. It appears that while 
there is a general agreement with the idea of abolishing 
the employment of children under the age of fourteen, there 
is a practical difficulty in applying the part-time proposal 
to the cotton and even to some other industries, on account 
of the large percentage of operatives under the age of 
eighteen which this industry employs. It is estimated 
that about one-half of the persons engaged in the cotton 
industry are under that age limit. The Federation of 
Master Cotton Spinners’ Association has issued a report in 
which it states that compulsory half-time from fourteen to 
sixteen is ‘‘ obviously workable in the sense that it would 
not entirely disorganise the staffing of a mill,’ but it 
would involve a 20 per cent. increase in the number 
employed if the mills are to be fully staffed. ‘“‘ Every 
town and district would have to find, not only for the 
cotton industry but for practically all its other industries 
at one and the same time, an increase of the wage-earning 
classes at the rate of one additional family for every five 
at present employed. It seems hardly likely that such a 
change could be brought about without an alteration in 
the general rate of wages. On the other hand, the 
inevitable increase in cost of working due to employing 
grown people in doing children’s jobs is so great that it 
seems probable the real effect of such a change would be to 
reduce the output of the country in all its industries 
roughly in proportion to the decrease in the number of 
workers available.” In the spinning industry the increased 
cost of the change is estimated by the Federation at 
£867,000 a year, or the equivalent of an annual dividend 
on invested share capital of 34 per cent. The report goes 
into the cost of the proposals of the Bill. The average 
wage of the worker between fourteen and eighteen years is 
17s. a week ; by the loss of hours given up to continuation 
classes this would be reduced by 2s. 0}d. The extra wage 
cost to the industry of replacing the labour taken away 
would be £730,000 a year. Perhaps the best solution of 
the difficulty is a complete system of half-time between 
the ages of fourteen and sixteen, which would give the 
children practically as much time for education as part- 
time between the ages of fourteen and eighteen. 


Manchester Ship Canal. 


The report of the directors of this waterway for 
the year 1917 is the best that the company has ever 
presented, the net income of the whole undertaking being 
£555,609. The increase in the receipts from tolls, ship 
dues and miscellaneous receipts, as compared with the 
previous year, was £30,312, in spite of the decrease in the 
sea-borne traffic of 696,843 tons, due to the restrictions 
placed upon imports and exports and a decrease in the 
barge traffic of 9000 tons. This satisfactory result is due 
to the increased rates and charges which were put into 
force at different times last year to meet the increased 
cost of labour, and enhanced prices of consumable stores 
and materials. The report states that the Port of 
Manchester was kept free from congestion during the 
whole of the year, although, in common with other ports, 
there was a shortage of labour which necessarily retarded 
the loading and unloading of vessel. The supply of labour 
was supplemented by contingents from Transport Workers’ 
Battalions. Some of the work of repairs and renewals 
has again had to be postponed, owing to the short supply 
of workmen, as well as of materials; but adequate provision 
has been made for the work so postponed by the addition 
of £20,000 to the reserve for contingencies and repairs. 
The two additional filling culverts for the 80ft. lock at 
Eastham have been completed and are in use. Works for 
the extension of the wharf and railways at Irwell Park, 
Eccles, are in progress, and a considerable extension of the 
refrigerated accommodation at No. 2 Transit Shed, No. 9 
Dock, is being carried out at the desire of the Ministry of 
Food. 


Industrial Management. 


During the last few years the developments that 
have taken place in methods and processes of manufacture 
and in connection with labour dilution have been so great 
that industrial management is becoming somewhat of a 
science, and requires to be given a status comparable with 





that of the industrial laboratories. It is gratifying to 
be able to report that the Manchester School of Technology, 
by the munificence of a group of firms engaged in the 
principal industries of this district, is about to establish 
a lectureship in this important subject. The firms above 
alluded to have offered the governing body a sum of 
£3000 for the purpose, and it is proposed that a lecturer 
in this subject shall be appointed at a salary of £600° per 
annum. A series of lectures on the subject has already 
been started at the above institution, by Mr. H. T. Hildage, 
of the firm of Hans Renold, Limited, but has been 
temporarily suspended owing to the indisposition of the 
author. 
Barrow-1n-Furness, Thursday. 
Hematites. 


There is a very brisk demand for hematite pig 
iron. This is the fact on local as well as general home 
account, and from present signs this condition of things is 
likely to be in force for a very long time. The difficulty, 
however, is that makers are really not in a position to meet 
the whole of the requirements of consumers as promptly 
as might be desired. At the present time the production is 
not so good as was the case some weeks before Christmas. 
In the meantime efforts are being made by rebuilding and 
relining, and otherwise modernising, to fit up furnaces for 
re-lighting. Many furnaces have been worked at high 
pressure for a very long period, and this has necessitated 
repairs on a pretty big scale. Prices are steady at the full 
maximum rates of 127s. 6d. per ton f.o.t. for parcels of 
mixed numbers of Bessemer iron, and special brands are at 
140s. per ton f.o.t. Warrants are idle. 


Iron Ore. 


For hematite iron ore there is a very keen demand, 
and practically the whole of the output is being used by 
local smelters. At the mines throughout the district there 
is a very busy state of affairs, and the output is being 
maintained at a high level. 


Steel. 

There are no new features to record this week in 
the steel trade. There is the same briskness both at 
Barrow and at Workington. The bulk of the attention is 
being given to the rolling of a variety of semi-manufac- 
tured sections, for which there is an urgent demand on 
local as well as general home account. Steel shipbuilding 
material in various forms is in full demand, especially on 
local account. Rails and other commercial sorts are in 
easy request. Prices are steady, with ship plates at 
£11 10s.; boiler plates, £12 10s.; billets, £10 7s. 6d.; heavy 
rails, £10 17s. 6d. to £11 4s.; light rails, £14 to £14 10s.; and 
heavy tram sections are at £14 per ton. Shipbuilders and 
engineers, as well as boiler makers and iron and steel 
founders, are very busily employed. 


Fuel. 

The demand for steam coal is brisk, and the price 
is steady at 27s. 6d. to 30s. per ton delivered. House coal 
is in good demand at 30s. to 39s. 2d. per ton delivered, and 
for coke there is an urgent request, with East Coast sorts 
at 38s. 6d. to 42s. 6d. per ton delivered, with Lancashire 
qualities at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Pig Iron Subsidy. 


THE granting of a subsidy to pig iron producers 
by the Ministry of Munitions, in preference to interfering 
with the maximum price, in order to meet the increased 
cost of production brought about by the Coal Controller’s 
consent to an increase in the price of coal to colliery owners, 
and the consequent increase in the price of coke, has 
necessitated a new arrangement as regards the sliding 
scale governing blast-furnacemen’s wages. On behalf of 
the men the representatives of the National Federation 
of Blast-furnacemen made strong complaint to the Ministry 
that the granting of a subsidy had prejudiced the principles 
of the sliding scale. Several conferences have been heli 
by the Ministry, the employers, and the men’s representa- 
tives, with the result that the following arrangement hus 
been made :—(1) That the subsidies given to the trade 
since the Coal Controller’s award shall come into the sliding 
scale ascertainments of such trade as though the subsidies 
were advances on the prices of the manufacture of articles 
controlling such ascertainments. (2) In view of the 
Ministry of Munitions having laid down the principle that 
advances of wages given on or after lst March, 1917, in the 
form of war bonuses to meet the increased cost of living, 
should be merged in the increased wages that may result 
from the inclusion of subsidies in the sliding scale ascer- 
tainments as proposed in the previous paragraph—subject 
to such adjustments as may be required locally—it is 
agreed that the consideration and adjustments of such 
cases should be left to the employers and men in the 
districts affected, subject to the confirmation of the 
Ministry. (3) No claim shall be made for an increase in 
wages on the ground of the subsidies or refunds which may 
require to be given by the Government on account of 
increased cost due to the application of this arrangement. 
In adjusting the matter as far as the Cleveland and Durham 
district is concerned, the employers have met the men in 
a reasonable spirit, and the accountants representing the 
different parties were called upon to make a new ascertain- 
ment last week immediately after the employers were per- 
mitted to enter the subsidy in their books. The accoun- 
tants finished their task at the beginning of this week, with 
the result that the ascertained price of No. 3 Cleveland pig 
iron for the fourth quarter of last year worked out at 
108s. 3.03d. per ton, as compared with 95s. 9.57d. per ton 
in the previous quarter, an increase of 13s. 5.46d. per ton. 
This means an advance in blast-furnacemen’s wages to 
964 per cent. above the standard. 


Cleveland Iron Trade. 


Notwithstanding the fact that the quantities 
required under the current month’s allocations have boen 
arranged, business has been quite brisk on the Cleveland 








on 


ig 


16 


wa we NS 





* Fes, 22, 1918 


THE ENGINEER 


173 


a 


pig iron market this week, For all classes of iron there is 
a keen demand, and as it is known that many of the makers 
have fairly large accumulations at the works, supple- 
mentary allocations have been successfully applied for. 
Of course, the issue of allocations affords’ no guarantee of 
delivery, but the makers have the iron in stock, and the 
problem is simply one of providing the necessary transport. 
The number of trucks available is now showing some im- 
provement, though the position varies at the clifferent 
works. "The vigorous representations which have recently 
heen made upon this question have not been in Vain, anid 
«fforts are to be made to facilitate deliveries, very large 
inquiry has sprung up for forge fron for forward delivery. 
Forge iron does not Come under the allotment system, but 
with producers disinclined to commit themselves ahead few 
transactions have been recorded. Such business as has 
been done was at the full maximum price. As a matter of 
fact, all the furnaces are now working much more regularly, 
and the output of the lower qualities is consequently 
smaller. The export side of the trade is very dull, being 
entirely governed by the tonnage position. There is no 
change to be reported in prices, the official maxima for the 
home trade being : No. 1, 99s.; No. 3 Cleveland pig, No. 4 
foundry, and No. 4 forge, 95s.; whilst for export No. 1 is 
1198. and No, 3 Cleveland, No, 4 foundry, and No. 4 forge, 
114s, 


Hematite Pig Iron. 


There is very little change to record in the East 
Coast hematite pig iron trade. The restriction in the out- 
put is counterbalanced by the increasing use of basic iron 
made from native ores, and, consequently, the smaller 
output of hematite is still sufficient to meet home require- 
ments, but no accommodation of stocks is, of course, 
possible, nor is there any but the smallest margin available 
for export. The export price is quite nominal at 147s. 6d. 
for mixed numbers, and the home trade is still being done 
at the official maxima of 122s. 6d, 


Manufactured Iron and Steel. 


The passing of time reveals very little alteration 
in the finished iron and steel trades on the North-East 
Coast. Pressure of delivery is constant and compelling, 
and the works are kept going at their fullest capacity. 
Kvery ton of steel produced is immediately taken up by 
the Government, either directly or indirectly, with the 
result that very little goes into general use. Every sort of 
manufactured steel is in phenomenal request, that required 
for constructional purposes in the shipbuilding yards 
being extremely heavy. The finished iron trade, too, is 
overwhelmed with work, particularly bar iron makers, who 
experience great difficulty in meeting the demands made 
upon them. The rate of production is much in excess of 
anything hitherto known, yet consumers are clamouring 
for delivery. An advance of 2s. 6d. per ton in bar iron 
prices is announced this week, but it has not given much 
satisfaction to makers, who declare that costs of production, 
taking one thing with another, hgve gone up by at least 
is. 6d. per ton since the previous advance made in the 
prices. The principal quotations for home trading are as 
follows :—Steel ship plates, jin. and upwards, £11 10s.; 
fain., £11 158.; Jin., £12; under jin. down to ,f,in., 
£14 10s.; under ,,in. down to fin., £16; under lin. down 
to #,in., £17; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common iron 
bars, £13 17s. 6d.; best bars, £14 7s. 6d.; double best 
hars, £14 15s.; iron) ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers 
above ,%in. thick, £16; |4in. and under to 16 gauge, 
inclusive, £16 5s.; under 16 gauge to 20 gauge, £16 15s.; 
under 20 gauge to 24 gauge, £17; under 24 gauge to 
26 gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£13 10s. to £14 10s.; packing iron, tapered, £15 15s. to 
£16 10s.; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £21; steel bars, basic, £16 10s. to £17 10s.; steel 
bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
£13 10s. to £15; steel joists, £13; steel hoops, £19 to 
£19 10s.; steel sheets, singles, £20; steel sheets, doubles, 
£22; steel strip, £17 10s. to £18 10s.; heavy steel rails, 
£12 5s. to £13 5s. 


The Coal Trade. 


The coal trade has been busily engaged this week 
over changes arising out of the Coal Controller's new 
regulations, new rates of freights for the French ports, and 
other matters, including a proposal to abolish the freight 
brokerage of one-third of 5 per cent. by handing it over 
from the merchant to the colliery shipping the coal from 
whom it is to be collected by the State. This last proposal 
hag aroused strong opposition, but it is doubtful if 
anything can be done to reverse the Controller's decision, 
and so far no organised attempt has been made to do so. 
It is probable, therefore, that the decision will go 
unchallenged. The new schedule of freights for British 
steamers under 1000 tons engaged in the French trade is 
now in operation. This schedule was promised when the 
Shipping Controller took over the control of the coasting 
traffic last: month, and is, indec d, the natural corollary of 
that step. It is doubtful if the scale of rates will give 
satisfaction to shipowners, for in the first place it is to 
apply only to British ships and not to Allies or neutrals, 
and in the second place, the rates are lower than those 
which had been previously ruling. The new order also 
provides that the rate of freight for patent fuel is not to 
exceed 5 per cent. of the increase upon the rates fixed for 
coal, Quotations are as follows :—Northumberlands : Best 
Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 
25s. 6d. to 28s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; 
unsereened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. Gd. to 23s. 6d. for the home trade ; 28s. 6d. to 32s. 6d. 
for export ; best Blyth smalls, 21s. to 22s, 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams: 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. Gd.; second gas, 
23s. Gd. to 26s. 6d.; ordinary bunkers, 26s. 6d.; best 
bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 29s. 


— 





to 88s. 6d.; peas and nuts, 31s. to 34s. 6d.; coking coals. 
268. Gd. to 27s. 6d.; coking smalls, 198. 6d. to 20s. 6d.; 
patent oven coke, 42s, 6d. to 45s.; blast-furnace coke, 
33s. for home use, 45s, for export ; gas coke, 32s. 6d. to 35s, 








SHEFFIELD. 


(Prom our own Correspondent.) 
The Man Power Problem. 


TuE statement of the Minister of Munitions in the 
House of Commons the other night regarding the very low 
percentage of strikes and unrest in the country was re- 
assuring to the nervous ones, but the thought was not new 
to manufacturers here, who have realised all along that it 
is the troublesome minority with which they have to 
reckon. The others are working, and always have worked, 
splendidly, or the output could not possibly be anything 
like it is; but only those intimately concerned really 
understand the worry and humbug which hianagements 
experience in dealing with the members of the awkward 
minority, Thé feeling here is that such a statement as 
Mr. Winston Churchill made could not have been possible 
bit for the wise manner in which the heads of munition 
firms have handled their men ; and it is telling no secrets 
to say that there are many manufacturers who believe that 
had the Government been content to leave such matters 
entirely in the hands of the firms and their associations 
the margin of trouble would probably have been narrower. 
Certainly, managements would have had less of their time 
taken up in inditing official reports on labour matters than 
is now the case. With regard to the new “‘ combing-out ” 
process—who was it that coined such an inelegant expres- 
sion ?—and the introduction of “ dilutees”’ at a corre- 
sponding ratio, manufacturers can only hope that the 
optimism of the Minister will be fully justified, though the 
result of the A.S.E. vote announced on Tuesday was not at 
all promising, for, after all, these men hold the key to the 
situation. In the meantime employers must be forgiven 
if they themselves view with some little anxiety this 
labour dislocation, and there are those who cannot see how 
at a little later period the rate of output will not be more 
or less seriously affected. These are the views one hears 
expressed, but everywhere there is a loyal dete: mination 
on the part of mynagemonts to do everything possible to 
mike the Government's plans successful, however drastic 
they may seem, though it would be very extraordinary if 
manufacturers displayed any enthusiasm about the loss of 
some of their most skilled young fellows, whose services are 
at the best of times difficult to replace. 


The Sheffield Forge. 


An intimation reached me recently that Mr. 
Charles E. Siddall, J.P., had been elected chairman of the 
Sheffield Forge and Rolling Mills. These mills, which are, 
I should say, the largest of the kind in the Sheffield district, 
occupy the site of the original firm of Vickers Limited, at 
Millsands. The name of the great armament concern was 
then Naylor, Vickers and Co., and was changed in the late 
sixties to that of Vickers, Sons and Co. Later, on the 
absorption of the Naval Construction and Armaments 
Company and the Maxim-Nordenfelt Guns and Ammuni- 
tion Company, the name was changed to Vickers, Sons and 
Maxim, and quite recently to the present handy title of 
Vickers Limited. It is a century since the Vickers were at 
Millsands, but I have just seen a very interesting print of 
the works as they then appeared. It is thirty-three years 
ago since Mr. Siddall entered the service of the Sheffield 
Forge and Rolling Mills Company as an office boy, and a 
quarter of a century ago he became general manager. 
Subsequently he was given.a seat on the board as managing 
director, which position he now unites with that of chair- 
man. The progress of the works may be gathered from the 
fact that the present turnover of considerably over £700,000 
compares with £56,000 in 1892 ; the number of employees 
has increased by about 300 per cent.; the area covered has 
been doubled, and a great deal of new machinery has been 
added. At the present time, I believe, the firm is putting 
down a new bar mill to be electrically driven, and it is 
hoped before long not to have a steam engine on the place. 
In view of the interesting article and illustrations in THE 
ENGINEER last week on the subject, I may remark that 
Mr. Siddall’s opinion is firmly that electricity is the coming 
power for rolling mills as well as for other machinery. In 
1915 he put downanelectrical powerplant for driving a sheet 
mill, as he considered that if it would succeed in that depart- 
ment it should do so anywhere. The first experience was 
not encouraging, the cost per ton of production running to 
about 15s., against 5s. 64d. per ton with steam power, but 
it was reduced to 5s. 5d., thus beating steam, and 
although the cost is higher just at present it is entirely due 
to circumstances which neither steam nor electricity can 
control. This electric engine has a fly-wheel of 47ft. 
diameter. There are now at the Sheffield Forge thirteen 
bar mills, five sheet mills, a cold-drawing plant, and nine 
tilting and forging hammers. 


The New Chancellor. 


Friday was, as had been anticipated, a great day 
in Sheffield’s educational and industrial history. The 
gathering to participate in the ceremonial involved by the 
installation of the Marquis of Crewe as Chancellor of the 
University, in succession to the late Duke of Norfolk, was 
a brilliant one. In the course of his speech Lord Crewe 
urged still greater financial aid for the University, and 
expressed the belief that the closer the tie between it and 
the prime industries of the city the better for both. Speak- 
ing as chairman of the Imperial College of Science and 
Technology at Kensington, Lord Crewe said that while it 
might be found in practice that one particular subject of 
research would appeal more immediately and specially to 
the student institution, and that another would prove 
more attractive to an industrial research association, any 
attempt absolutely to divoree research in pure science 
from research in applied science in the organisation of 
research generally was ill-judged, and, indeed, in practice 
impossible. The speech of M. Paul Cambon, the French 
Ambassador, delivered in French, was very much to the 
point. The University, his Exeellency said, was a monu- 
ment dedicated by science to industry. It was the wealth 





of their busy and proud city that made it possible to. 
establish that centre of learning, and from the researches 
stimulated by scientific teaching, coriducted according td 
scientific methods, its industrial concerns would draw new 
resources for it8 further progress. They had often beer 
given a plowing account of the connection Gérmany hatl 
éStablished Between the laboratory and the workshop, and 
fiad learnt to their cost what results she could achieve 
thereby. But whoever might tell them, declared M. 
Cambon, that this country was unable to do the same, 
would be gainsaid by the very existence of the Sheffield 
University, which, he believed, was the first university in 
the world to be endowed with a faculty of metallurgy. 
The workshops of Sheffield, his Excellency added, had been 
developed and multiplied, and had worked day and night 
to give to the country and her Allies the weapons they re- 
quired. The liberty of mankind was still at stake, but let 
them remein unabeshed, as firm and well tempered as 
their Sheffield steel. The Marquis of Crewe, and the 
distinguished company with him, afterwards spent an 
interesting time at the steel works of Vickers and Jessops. 


Pre-war Contracts. 


A considerable degree of interest is taken by stee 
firms here in the report of the Committee which was ap- 
pointed to consider the position of British manufacturers 
and merchants in respect of pre-war contracts. e 
report, which was made to the Board of Trade, included 
several suggestions received by the Committee, though 
not endorsed by it. One was, in plain language, that all 
contracts entered into prior to the war with persons or 
companies in the United Kingdom or in Allied or neutral 
countries, the fulfilment of which has been prevented. oF 
impeded by the war, should be cancelled. The coriclusioii 
come to by the Committee is that such a course would 
not only be un-English, but would destroy confidence at 
home and British credit and prospects abroad, and in this 
opinion it was supported by several important witnesses 
out of the forty or fifty who submitted evidence. What 
the Committee recommends is the application of a spirit 
of compromise at home, with a strong hope that the same 
spirit will be shown by our Allies and by neutrals. —_Legis- 
lation is not recommended, neither is it in the case of the 
proposal of certain witnesses that where eventual losses 
are made in the fulfilment of pre-war contracts, through 
the advance caused in raw materials and labour by tho 
war, such losses shoiild be covered by repayments from 
excess profits duty already paid. The Committee thinks 
that in the latter case all the steps necessary to meet in- 
stances of hardship have been taken, and that any others 
arising could be dealt with on their merits. These two 
points I have discussed with some of the manufacturers, 
and I find a great readiness to fall in with the idea that 
difficulties arising out of the fulfilment of pre-war con- 
tracts should be met in a broad patriotic spirit. One 
manufacturer said : ‘‘ If we cannot do this amongst our- 
selves now, how on earth can we hope to work together 
to expand in foreign markets presently ?”’ Another said 
he did not think there would be very much difficulty 
experienced regarding “eventual losses.” ““ We have 
worked off all our pre-war contracts,” he added , “ by 
sandwiching them in between munition orders, and if 
others have not done the same thing they have been very 
slow.” The Committee dropped a very broad hint that 
public bodies should relax their usual hard-and-fast lines 
about the fulfilment of contracts, and, where war con- 
ditions were obviously to blame, show themselves open 
to meet the firms concerned in a generous spirit. This, 
I find, “ touches the spot ” in the case of several firms in 
this district which have actually been contending with 
certain public bodies on that very ground. They now 
propose to sit tight until the effect of the Committee's 
report can be ascertained. In all this there might be a 
lesson for the Government itself, for in the past there 
have been instances brought to my notice in which manu- 
facturers, who had made an unfortunate slip in an esti- 
mate, were held fast to their legal obligations by a Govern- 
ment Department. Of course, it was strictly correct. 
It was also rather ‘“‘ smart.” 


Round the Works. 


An end of the programme of works extensions 
has been by no means reached yet. Activities in this 
direction seem as great as ever, notwithstanding the 
difficulty of securing labour and materials, though the 
necessary space for extensions can rarely be secured now, 
except by pulling down old property—which in most 
cases is a really good thing for the district, as it helps to 
force forward the tackling of the housing problem. The 
new list of Government contracts includes steel dies, forges, 
pumps, cooking ranges, horse and mule shoes, and tools for 
the War-office, and a considerable quantity of railway axles 
and springs for the India-office. Government orders have 
also been placed here for about 2000 platelayers’ chisels 
and industrial knives. New overseas business includes 
saws for Lisbon, Calcutta and Genoa; shovelsfor Demerara; 
files for Rangoon, Genoa and Natal ; steel for Montreal, 
Boston (U.S.A.), Toronto, Caleutta and Genoa ; cutlery for 
Bombay, Bahia, Rio, Panama, St. John’s and New West- 
minster (B.C.) ; axes for Rangoon, Rio and San Francisco ; 
tools for Alexandria, Caleutta, Bombay, Vera Cruz, 
Toronto, and Rio; sickles for Kingston (Jamaica) and 
Santos, and machetes for Kumasi, Lagos and Sekondi. 
The Bradford Corporation has placed a contract here for a 
number of steel tramway tires, running into about £2000. 
Although there still seems a large amount of congestion in 
the steel warehouses, owing to traffic limitations, I hear 
that recent efforts made to effect further economies in the 
inter-working of the railways are bearing fruit, and great 
hopes are being placed in the success of the road transport 
scheme for facilitating short-distance traffic and preventing 
light running. 





Iron, Steel, and Coal. 


The available supplies of forge and foundry irons 
have fallen behind badly, with the result that the demand 
for them and for finished iron is very heavy and insistent. 
Even hematite pig iron, in order anything like to satisfy 
consumers, especially of the low phosphorus qualities, 
should be coming to hand more freely. A report from the 


North-West Coast speaks of another furnace being lighted, 
making the third in as many weeks, so that there should be 
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hopes of a considerable improvement in deliveries before 
long. A new Siemens furnace has commenced melting at 
Templeborough, and in some directions it seems as if 
Bessemer furnaces are having to give way just now to the 
open-hearth process. Basic billets are coming into the 
district fairly freely again from South Wales, but values, 
like those of high-speed steel and bar iron, have risen ; so 
have the rolling and forging charges. Swedish bar iron 
has recently touched as high as £80 per ton for small sizes, 
or nearly 800 per cent. above pre-war rates. Collieries are 
experiencing a continued heavy demand for all descriptions 
of steam coal, with local requirements still axpanding. 
Nuts are in short supply, and the call for slacks of all 
qualities is very insistent. The pressure for house fuels is 
not quite so great, and the export poSition shows little 
change. Best South Yorkshire steam hards are quoted 
193. to 19s. 6d.; best Derbyshire, 18s. 6d. to 19s.; seconds, 
18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; washed smalls, 
l4s. 6d. to 15s.; best hard slacks, 14s. 3d. to 14s. 9d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. In 
house sorts, branch is quoted 23s. to 23s. 6d., and best 
Silkstone 20s. to 21s., all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Workmen’s Claim—Test Case. 


A FEW days ago Sheriff Fyfe issued judgment 
in an important test case, arising out of a claim, on behalf 
of 150 ironmoulders employed on the Clyde, for pay- 
ment of a week’s wages. When the men returned to work 
after the New Year holiday, they did not get a start for 
a week, because, during the holidays, a dispute had arisen 
with the Millmen’s Union, and, till it was settled, gas 
was not available to enable the ironmoulders to start work. 
Sheriff Fyfe holds the Clyde firm liable in payment of a 
week’s wages to each of the 150 ironmoulders, and in a 
note he discusses fully what “ determining ” a contract 
means in the sense of Section 3 of the 1917 Act. The 
new Act, he says, has assumed that a contract would be 
determined in one or other of two ways only—either by 
the workman voluntarily leaving his job or by the employer 
ordering him to leave it; but no provision has been made 
for temporary suspension of work from causes beyond the 
control of either employers or workmen, as happened in 
the present case, a sectional strike of men upon whose 
work that of another man depends. It was not the inten- 
tion of the Act that every suspension of work should auto- 
matically entitle a workman to receive the equivalent of 
a week’s wages, neither was it intended that men could 
be kept hanging on from day to day, earning no wages, 
and waiting to start work. As regards intermittent sus- 
pension of work, he applies what he calls ‘‘ a reasonable 
common-sense interpretation ”’ to the new Act, and reverts 
to the principle of the 1916 Act, which Section 3 of the 
new Act has supplanted—namely, that the risk of sus- 
pension of work should be with the workman for two days, 
and with the employer after that. As the suspension in 
question lasted more than two days, the Sheriff holds that 
the service contracts were on the third day determined 
within the meaning of Section 3, and that when the men 
resumed work in the following week they had entered upon 

‘new contracts of service; but, nevertheless, the compensa- 
tion of a week’s wages became payable when first con- 
tracts were ended without a week’s notice. As regards 
the amount of compensation, the Sheriff holds that the 
Tribunal has no discretion, but is bound under the new 
Act to award a sum equivalent to a full wéek’s wages, 
whether the men’s actual loss was greater or less than a 
week’s wages. 


Salaries of Coal Mine Managers. 


It has been reported that in the majority of cases 
the salaries of Scottish coal-mine managers had been 
advanced by £75 per annum. It is said that steps are to 
be taken to ensure that the advance is also granted to 
managers of shale and fire-clay mines. 


Pig Iron. 


All qualities of Scotch pig iron are in active 
request, while supplies are scarce. The output of hema- 
tite is entirely taken up by local consumers, and some 
brands of foundry iron are off the market for general dis- 
tribution. Exports are of little account. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, at 
Leith, No. 1, 1503.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


No change is noticeable in the Scotch finished 
steel and iron trades. At the steel works the pressure 
for delivery is unabated, and little or nothing is now being 
produced outside of actual war supplies. Even shell 
discard steel, which used to be taken by ordinary con- 
sumers when Siemens steel fell off, is mostly turned over 
to Government account. Sectional material and flats 
for shipbuilding are constantly in demand, as also are 
shell bars. Exports are confined to restricted quantities 
to the Allies. Black sheet makers are very short of raw 
materials in the shape of sheet bars and billets, and outputs 
are curtailed thereby, while galvanised goods are still only 
procurable for war purposes. All sizes of malleable iron 
bars are finding a ready market, and especially the smaller 
sizes. It is said that home prices, which at present are 
on the basis of £13 15s., will shortly be advanced. Export 
values remain strong in the vicinity ot £16 5s. per ton. 


Coal. 
The coal trade in Scotland continues to run on 





satisfactory lines considering present conditions. Some 
classes of fuel have eased off slightly, but, on the other 
hand, tonnage has been a little more plentiful, especially 
for Italian ports. Admiralty orders are well maintained, 
and industrial requirements are on a liberal scale, while 
household orders show little falling away. The aggregate 
shipments from Scottish ports during the past week 
amounted to 145,166 tons, compared with 186,843 in the 
preceding week, and 130,345 tons in the same week last 
year. Ell coal is quoted f.o.b. at Glasgow, 26s. 6d. to 
28s.; splint, 28s. to 30s.; navigation, 30s.; steam, 27s. 6d.; 
treble nuts, 23s.; doubles, 22s.; singles, 21s.; first-class 
screened navigation coal, f.o.b. at Methil or Burntisland, 
29s. to 3l1s.; first-class steams, 28s.; third-class steams, 
24s.; best steams, f.o.b. at Leith, 26s. 6d.; secondary quali- 
ties, 25s. 6d. per ton. These prices only apply to French 
and Italian business ; for all other orders 2s. 6d. per ton 
must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


Tue Coal Controller has intimated by letter to 
the Executive Council of the South Wales Miners’ 
Federation that he does not approve of the principle of 
the general application of the curtailment of the working 
week to five days, which was the proposal put forward a 
few weeks ago by the miners’ leaders for remedying short- 
time in the coalfield. The Coal Controller, on the contrary, 
suggests the transfer of miners from pit to pit and to other 
occupations of national importance. The Executive 
Committee has, however, decided again to lay its five-day 
week before the Controller for further consideration. The 
men’s leaders have been more successful in other directions 
in securing points of financial advantage to the men. 
Ever since the Coal Controller granted the miners their 
war wage there has been misunderstanding, not to say 
friction, between coalowners and the workmen regarding 
the application of thisaward. One point has been as to the 
basis upon which payment should be made to workmen 
employed on afternoon and night shifts, as men had been 
paid previously six shifts for working five. The coalowners 
have held that as at a large number of collieries it was 
customary for workmen to work on Sunday nights, no 
workman would be entitled to six times the war wage. 
On the other hand, the men contended that in all cases 
they should be paid six shifts for working five nights, and 
therefore six war wages for any five nights worked in the 
week. The Controller, after considering the question, has 
given his opinion that the solution of it is that six war 
wages should be paid in any week in which five shifts are 
worked. Mr. Guy Calthrop has also made another 
concession to the men, this being that if a man ready and 
able to work is taken ill or is injured in the course of his 
shift, and thereby rendered unable to complete his shift, 
he should receive his war wage. y 


Freight Rates to France. 


An explanatory statement has been issued 
concerning the Limitation of Freights (French Ports) 
Order, 1918, which came into operation on the 11th inst. 
This Order revised the schedule of maximum rates for 
British vessels trading to French bay and coasting ports, 
and set up new conditions regarding war risks insurance. 
For instance, for steamers exceeding 400 tons gross register, 
the rates of freight were exclusive of cost of war risks 
insurance, and were therefore net rates for the shipowners, 
and the French Government covered the owner for war 
risks. There was nothing in the Order as to procedure, 
and a good deal was left tothe imagination. The statement 
which has since been issued shows that the war risk cover 
to British steamers will be in terms of the existing policy 
and will be issued by the War Risks Office, and the values 
to be insured will be on the lines of the present British 
War Risks Scheme. Arrangements will be made with 
owners through Count de Lubersac, of the Inter-Allied 
Chartering Executive. In the case of British vessels with 
an unexpired running policy of ninety-one days, the rate of 
freight under the scheme of May 25th, 1916, may be 
continued during the currency of that policy. For vessels 
on time or consecutive voyage charters, the war risk 
insurances of which are running out, owners should get 
into early communication with Count de Lubersac regarding 
further protection. In the case of free vessels allocated by 
local committees which require cover for war risks, the 
local committees are to advise Count de Lubersac of 
particulars of the steamers, owners’ or brokers’ names, 
voyage and the importers. He will then arrange direct 
with the owners for the necessary cover. Where the 
cover is for a voyage, this means the round voyage to 
France and back to the United Kingdom, whether in 
ballast or proceeding elsewhere for a return cargo. At the 
present time there are three distinct sets of maximum 
freight rates to France, applying to British vessels, Allied— 
other than British—vessels and neutral tonnage, but it 
is possible that before long there will be some fresh 
arrangements concerning Allied and neutral boats. 


Newport and Shipbuilding. 


Members of the influential deputation which 
last week interviewed the Admiralty authorities with 
reference to shipbuilding at Newport, have not received the 
favourable answer that was hoped for, but are now 
engaged upon consideration of a fresh phase of the question 
which has arisen as the result of the reply of the authorities. 
The Admiralty intimated that it is unable to grant permits 
to engage labour and release material for the construction 
of shipbuilding yards for any district in the Bristol 
Channel; that what is absolutely necessary at present is 
greater expedition in ship-repairing at the existing dry 
docks in the Channel, and that to divert the present very 
limited supply of steel and labour to another source would 
not be in the national interest. It adds, however, that it 
would not look with disfavour on a proposal for piecing 
together parts of ships manufactured at the present 
available shipyards, and launching the complete vessels at 
Newport. It is this point which is now receiving attention. 





Repairs to Wagon. 


This district is especially interested in the proposa} 
of nine firms of railway wagon constructors and repairers 
to unite the wagon-repairing branches of their businesses 
under one control, and to form a new company called 
‘** Wagon Repairs, Limited,”’ the directors and management 
of which will consist of experts of proved ability, now 
connected with the nine companies, which are the 
Birmingham Railway Carriage and Wagon Company, 
Limited, British Wagon Company, Limited, Messrs. 8. J. 
Claye, Limited, the Gloucester Railway Carriage and 
Wagon Company, Limited, Messrs. Hurst, Nelson and Co., 
Limited, the Metropolitan Carriage, Wagon and Finance 
Company, Limited, and the North Central Wagon Company, 
Limited, Messrs. Harrison and Camm, Limited, and the 
Midland Railway Carriage and Wagon Company, Limited 
It is hoped by co-ordination of forces to secure greater 
efficiency in all respects, and as these companies already 
have branches and out-stations in all parts of the country, 
it will be possible to make greater use of these facilities by 
the re-arrangements and extensions proposed. The new 
company begins operations on March 31st next. Mr. John 
Macgregor, managing» director of the Gloucester Railway 
Carriage and Wagon Company, will be the chairman ot 
the new company; Mr. M. W. Middleton, director anc 
general manager of the British Wagon Company, will be 
the manager, and Mr. J. P. Toplis, assistant joint secretary 
of the North Central Company, will be the secretary. 


Current Business. 


Very quiet times have been experienced in coal 
trade circles during the past week. There has been very 
little activity on the market, exporters being able to get 
all the coal they can ship on contract without buying on 
the market. Supplies of practically all grades have been 
offered pretty freely. Prospects at the beginning of the 
week were quite good, judging from loading activity, but 
it has not been maintained, and the clearance of standing 
stocks that was affected has made very little difference to 
colliery owners. It requires a good deal more loading 
pressure to put collieries in anything like a comfortable 
position. Highly bituminous coals are in quite good 
demand, and these collieries are fully engaged. Gas coals 
are not sufficient to meet requirements, and there is a 
quickened demand for house coals consequent upon the 
colder weather. Smalls are a worse market than formerly, 
but patent fuel works are on the whole pretty busy, though 
their position is subject to fairly rapid fluctuation. Pit- 
wood has come along very slowly. Supplies have been 
much below the average, and business has consequently 
been very quiet, though prices are at the maximum of 65s. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 31s.; steam smalls, 20s. 6d. to 
24s.; washed smalls, 25s.; best Monmouthshire Black Vein 
large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; best 
Eastern Valleys, 31s. 6d.; seconds Eastern Valleys, 30s. 6d. 
Bituminous coal: Best households, 35s. 6d.; good house- 
holds, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; smalls, 
28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 24s. 6d. 
and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed nuts, 
32s. 6d.; seconds, 31s.; best washed peas, 30s.; secoryls, 29s.; 
patent fuel, 32s. 6d. Coke : Coke-oven coke, 50s. Pit- 
wood, ex ship, 65s. 

LATER. 


The coal market has not undergone any change of 
importance, and business is quiet all round. 


Newport. 


Monmouthshire coals opened the week with a 
rather better tone, but it has not been maintained. 
Collieries are working very irregularly. As regards the 
arrangements for supplying coals for the South-Western 
counties, steps have been taken for keeping closer super- 
vision over the quantities released daily for this area, in 
order that the railway traffic can be better handled, and 
the congestion, which has been such a handicap recently, 
be abolished. Schedule prices (less 2s. 6d. for France and 
Italy) :—Steam coal: Best Newport Black Vein large, 
32s. 6d.; Western Valleys, 31s. 6d.; best Eastern Valleys, 
3ls. 6d.; other sorts, 30s. 6d.; steam smalls, 20s. 6d. to 
22s. 6d. Bituminous coals: Best house, 35s. 6d.; seconds, 
33s. 3d.; patent fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 


Dull and rather easy conditions prevail on the 
markets, supplies of practically all grades being readily 
obtainable by buyers for early loading. Wagon diffi- 
culties are being experienced owing to the lack of facilities 
for prompt clearance, and this reacts upon the collieries, 
which continue to lose time. Stocks are fairly heavy. 
Schedule prices (less 2s. 6d. for France and Italy) :— 
Anthracite : Best breaking large, 32s. 6d.; second breaking 
large, 31s. 6d.; third breaking large, 30s.; Red Vein large, 
28s.; machine made cobbles, 41s. 6d. to 45s.; French nuts, 
41s. 6d. to 45s:; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. 
to 37s. 6d.; machine made large peas, 22s. 6d.; rubbly culm, 
13s. 6d. to 15s. 6d.; duff, 9x. to 10s. 6d. Steam coal: Best 
large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 24s. 6d. and 26s.; 
smalls, 19s. 6d. and 21s. 6d. Bituminous coal : Through 
and through, 29s. 6d.; smalls, 26s. 6d. Patent fuel, 32s. 6d. 


Tin-plates. 


The tin-plate market is very strong, and full 
maximum figures are quoted. Supplies are in good demand, 
and considerable orders on Allied Government account 
have been placed. This, combined with the extraordinary 
price of tin, makes it unlikely that quotations will fall 
below maximum prices, except possibly at very rare 
intervals. Quotations: I.C. 20 x 14 x 112 sheets, 
31s. 6d. to 31s. 9d.; block tin, £314 per ton cash ; £310 10s. 
per ton three months ; copper, £110 per ton cash and for 
three months ; lead, Spanish, £29 10s. per ton. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is* not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


112,515 (889 of 1917). January 17th, 1917.—VaroriseErs, 
Harold Wade, 111 and 112, Hatton-garden, London, H.C. (a 
communication from Kerosene Appliance Company, 
245, West 55th-street, New York). 

In this device A is the carburetter, B the vaporiser con- 
taining @ series of superposed tubes, and C is a hollow head to 
which is connected the manifold D opening into the valve 
chambers of the engine. The head C is provided at its opposite 
end with an auxiliary air intake E, adjustable through the stem 
F, serving, when necessary, to admit air to the gasified kerosene. 
A valve-controlled petrol feed pipe G opens into the head C 
through which petrol is admitted for the purpose of starting the 
motor. Secured to one of the side walls of the chamber B, in 
line with an opening therein, is the exhaust manifold H, while 
or ted to an opening formed in the opposite side is a discharge 
pipe J for the exhaust gases. To start the motor, a small 
amount of petrol is admitted through the pipe G, which is then 
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closed and maintained so. Immediately the engine starts air is 
drawn into ths carburetter through the pipe K, and the kerosene 
is likewise drawn up through the nozzle in the carburetter, 
intermingling with the air and passing with the air in the form of 
& spray or mist into the lower ends of the ee M. In going 
through the passages the entire oil content is subjected to a heat 
sufficiently high to transform it into a dry gas, without cracking 
the oil. The volume of oil and air passing through any one 
channel is so attenuated that each and every particle of oil will 
be subjected to the necessary degree of heat to transform it 
from a wet state to a dry gas. The thinness of the walls permits 
quick transfer of the heat from the spent gases to the mixed air 
and oil, which mixture is heated evenly, or substantially so, 
throughout.—January 17th, 1918. 


112,532 (1629 of 1917). February Ist, 1917.—MacGwnetos, 
Ernest Ansley Watson, M.Sc., and others, Victoria Works, 
West Orchard, Coventry. 

The main object of this invention is to arrange for the con- 
venient use of laminated pole pieces. Fig. 1 is a side elevation 
and Fig. 2 an end elevation of the main portion of the body of a 
magneto fitted with laminated pole pieces. Fig. 3 is an external 
view of the magneto with part in section showing the means for 
conveying high-tension current from the slip ring. One of the 
end covers A has provided on it parallel extensions B and C 
between which pole piece laminations D can be slipped. Each 
of the two groups of laminations is held in position by rivets or 
screws E inserted through the end cover, the laminations, and 
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also an end plate F. The latter is made thick enough to admit 
of one or more transverse rivets or screws G, which pass through 
the end plates only into the extensions, and hold the pole pieces 
against movement in a direction at right angles to the axis of 
the armature. The extension C serves as a cover for one side 
of the armature. The other extension B forms part of a tunnel 
which encloses and carries the distributor spindle H. To 
provide for the total enclosing of the high-tension conductor 
between the slip ring I and the distributor arm, the pick-up K 
is shaped to serve as a cover for one end of the tunnel, this being 
held in position by a spring blade in the adjacent outer end cover 
of the machine, or by any other convenient means.— 


112,533 (1630 of 1917). February Ist, 1917.—VaPoRISER FOR 
Pararrin Encryes, Percy Lowcock, Milburn House, 
Newcastle-on-Tyne, and another. 

This invention provides a means for the ready re-starting of 
= engines after a short stoppage by providing a lamp or 
urner for heating up the vaporiser, which is itself kept heated 
during the operation of the engine by the exhaust gases. The 
arrangement is shown in Figs. 1 and 2, applied to an engine 
using a ge A earburetter. The inventors provide passages 
A, B and C, which are respectively for the air on its way to the 
carbureiter, for the combustible mixture leaving the carburetter 
and passing to the engine intake man‘fold, and for the exhaust 
gases leaving the engine, in one casting, the three passages 
running parallel to one another for the distance requisite to 
ensure the efficient vaporisation of the combustible mixture by 
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the heat of the exhaust gases. They also provide a blow lamp 
or burner D upon the exhaust gas conduit, the burner being 
itself preferably insulated from the metal of the conduit by non- 
conducting packing or washers, but having a part F which 
projects into the conduit and so is acted upon directly by the 
exhaust gases. By suitably proportioning the size of the plug 
part F and the extent to which it projects into the exhaust 
ges the inventors can regulate the amount of heat which will 

transmitted to the burner D under any given conditions of 
engine load. The exhaust, air and combustible mixture conduits 
and the burner are surrounded by a suitable cover G for retaining 
the heat concentrated on the desired parts. The carburetter H 
is secured to the casting outside of the cover.—January 17th, 
1918. 


TELEGRAPHS AND TELEPHONES. 


112,481 (17,476 of 1916). December 5th, 1916.—Apparatus 
FoR MULTIPLYING THE FREQUENCY OF ALTERNATING 
CurRRENTS, Marconi’s Wireless Telegraph Company, Limited, 
and another, Marconi House, Strand, London, W.C. 

Fig. 1 shows the arrangement of apparatus for producing from 
an alternator a current with a curve such as is shown in Fig. 2, 
while the thick line in Fig. 3 represents the current obtained 
from a four-phase supply and having four times its frequency. 
A is a source of alternating current, C is an iron core with no 
gaps, or with very small ones, and on this core are placed two 
windings ; the one W is inserted in one of the mains from A, 
while the other X is connected to a source B of direct current 
through an adjustable resistance and a choking coil R having 
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an open core so that the core C can be saturated. The curves 
for the current or voltage between the points M, N, of the main 
will be of the form shown in Fig. 2. In this figure Y Z corre- 
sponds to a full period, the amplitude on one side is much larger 
than on the other, and the part Y U is much smaller than half a 
period. Theratio1/N=Y U/Y Zis a function of the ratio of the 
ampére turns in W and X. By the introduction of a similar 
arrangement into each of the phases of a supply of n phases and 
combining the currents in the several phases, a current is 
obtained of a frequency n times that of the fundamental, as 
shown in Fig. 3, for the case of a four-phase supply. It will be 
observed that the phas9s are directly added without the employ- 
ment of transformers._-January 7th, 1918. 


HEATING AND LIGHTING. 


112,492 (268 of 1917). January 5th, 1917.—APpPLIANCE FOR 
Mrxtnc Gas anp Arr, Alexander Constantine Ionides, 
34, Porchester-terrace, London, W. 





January 17th, 1918. 


This is a mixing device for proportioning the constituents of a 


gaseous mixture by the angular movement of a cylindrica 

ported plug in relation to fixed ports. The device is shown in 
section in Figs. 1 and 2 and in elevation in Figs. 3 and 4. B is 
the outlet orifice, C and D inlet ports for the gas and air respec- 
tively, and E and F inlet branches. The internal surface of A 
is bored slightly taper and has a rotatable plug G with apertures 
I and J corresponding with the inlet ports é and D. The plug G 
is of special design with a bridge piece L and central cavity and 
core for the outlet control valve P. In operation the outlet B is 
connected directly to the burner of a furnace and with the arms 
of the dise O unconnected with the rim of the vessel A. The 
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plug is rotated within the cylindrical vessel until the apertures 
I, J co-acting with the inlet ports C, D, in the sides of the vessel 
have regulated the relative volumes of the two constituents so 
as to give the desired mixture. The arms are then attached by 
means of screws against rotation in such a manner that the 
radial arms of the dise co-acting with the sides of the bridge 
piece L prevent further rotation of the plug G in the direction 
for increasing the supply of gas. When locked in this way the 
device may still be adjusted to reduce the gas supply, and at the 
same time it may be given sufficient movement completely to 
cut off both the gas and air. The valve P controlling the outlet 
B may also be adjusted by means of a screw-driver or the like to 
pass the required quantity of mixture for maintaining any 
desired temperature in the furnace.—January 7th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


112,536 (2312 of 1917). February 16th, 1917.—Hypraviic 
Ciutcues, John Healy, 27, Sir Thomas White’s-road, 
Coventry, and another. 

This is a liquid clutch and drive combined to give a varying 
speed by means of a reciprocating sleeve which has a series of 
ports arranged above the full stroke of the pistons as shown in 
the drawing. A is the engine shaft to which is secured the 
fly-wheel B. In the latter radiating chambers C are fitted with 
sleeves G, having ports I beyond the extreme end of the stroke 
of the pistons D. When the ports I are fully opened by the 
cylinders or sleeves G being operated towards the centre of the 
fly-wheel by means of the operating arrangement H, the fly-wheel 
pistons, connecting-rod E and sleeves, are free to rotate round 


N° 112,536 i 
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the crank driving shaft without transmitting motion to the 
shaft from main shaft ‘A. The liquid being free to circulate 
throughout the clutch. For varying the speeds of drive the 
ports are gradually closed by moving the sleeves outward from 
the centre of the clutch until the desired speed is obtained, thus 
retarding the flow of the liquid through the clutch, and partially 
retarding the movement of the pistons in or out of their sleeves. 
By partially closing the ports the liquid is to some extent 
trapped above and below the pistons, thus transmitting the 
desired speed to the crank shaft. When the ports are closed 
as described above the liquid is fully trapped above and below 
the pistons and a direct drive is transmitted to the crank driving 
shaft.—January 17th, 1918. 


MINES AND METALS. 


112,559 (5216 of 1917). April 13th, 1917.—Merrine Furnace, 
Isaiah Hall, Manor Hall, Tennal-road, Harborne, 
Birmingham. 

This is a melting furnace specially suitable for dealing with 

aluminium and its alloys, and comprises a metallic melting pot 

A, supported by a flange B, as shown, a combustion chamber 

below the pot, and lined with refractory material and an injector 

boxC, communicating tangentially with the combustion chamber 

The furnace body may be mounted on trunnions K for the 





purpose of tilting, the illustration showing a furnace in which the 
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trunnions are arranged near the middle of the furnace. At the 
extremity of one of the trunnions may be fixed a worm wheel O 
with which gears a worm P rotated through a shaft and hand 
wheel. If desired trunnions may be arranged as near as practic- 
able in aligamont with the pouring lip or spout, in which case a 


N° 112,559 








flexible medium such as a chain is preferably incorporated to 
connect the furnace bottom having a suitable quadrant or 
quadrants to a transverse shaft carrying a drum or wheel on 
which the said chain is wound for tilting the furnace.—- 
January 17th, 1918. 


MISCELLANEOUS. 


112,486 (17,796 of 1916). December llth, 1916.—Manv- 
FACTURE OF TUBES AND Struts, Henry Charles Dickson, 
Halesowen, Worcestershire, and another. 

This invention relates to a new construction of tubes or struts, 
having a series of webs radiating from about the centre, and each 
of the webs involving two layers of mstal arranged in parallel 
planes and disposed in contact with each other. The layers of 
each web adjoin those of adjacent webs at angles of less than 

90 deg. in a formation which is symmetrical and in which the 

sheet metal is bent through an angle of 180 deg. at the outer 


N° 112,486 





edges of all the webs. Figs. 1 to 4 show different sections of 

tubes constructed in accordance with this invention. Such a 

construction as above described may be manufactured from the 

strip by rolling or drawing the latter in a series of processes, 
whereby it is first formed to-a configuration, during which the 

T-head formations are partly or entirely formed, this strip being 

subsequently bent to a substantially circular formation in 

cross-section, and the circular formation being finally drawn 
through a circular die to reduce it to the precisely circular 
formation in which the layers of the radial webs lie in intimate 

contact.—January 11th, 1918. 

112,548 (4032 of 1917). March 21st, 1917.—Repucine VaLve, 
David Auld and Sons, Limited, and others, Rowchester- 
street, Glasgow. 

Ths class of valve to which this invention applies is that in 
which the valve is controlled by a loaded piston which in turn is 
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upon the upper portion of the inlet seat controls the flow of 
pressure from the inlet or high-pressure side. The valve C is 
guided and maintained concentric to the inlet seat by means of 
the concentric guide D, The guide D has an annular space 
directly above the inlet seat, and small holes connect this space 
to the space inside the valve body a :d hence to the low-pressure 
or outlet sides. The piston F which is utilised for regulating the 
valve C is exposed on the one side to the low or outlet pressure 
and on the other to the atmospheric pressure. It is maintained 
pressure tight on the outlet side by means of the flexible dia- 
phragm G which is fixed centrally between the piston F and the 
washer H screwed into the piston, and circumferentially by the 
screwed ring K holding the diaphragm G between the cup L 
and the face of the valve body. The piston F controls the valve 
C by mgans of the washer H connected to the piston direct and 
to the cranked lever N by the pin O. The cranked lever N 
moves about the fulerum pin P which is fixed to the valve body 
and is loosely in connection with the top of the valve C. The 
piston F can be loaded to give any required reduced pressure 
by a spring which is adjustable by the dome S8.-—J/anuary 17th, 
1918 


112,573 (6712 of 1917). May llth, 1917.--Wincues, Walter 
John Wragge, 33, Norfolk-road, Gravesend, and another. 
This is a safety device for winches, and operates as a safeguard 
against the load running down should the power fail. It 
consists of three screwed shafts, A, B and C, mounted in bearings 
Mand N. ‘The central shaft A is geared to one of the motion 
shafts of the machine at Q and is screwe.l the opposite hand to B 
and C ; these shafts pass through a travelling member R 8 which 
is cut to receive them. ‘Three spur wheels E, F and G are fitted 
to these shafts, E and G being fixed but F free on its shaft and 
having driving arms on each side. Two dises 1 and K, each 
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having a driving arm on one side, are fixed on the shaft A. A 
wheel H through which power is applied has a driving arm oneach 
side and is free on the shaft A. The appliance operates as 
follows :—When a load is being lowered the wheel H is turned 
in the direction shown by the arrow, and the driving arm on its 
side engages with the driving arm on the spur wheel F which in 
turn rotates spur wheels E and G simultaneously, moving the 
member R 8 in thedirectionS. The shaft A is thus allowed to 
revolve by the gravity of the load attached to its end Q. 
Should the power fail the member R 8 prevents further revolu- 
tions of the shaft A. The two discs I and K enable R 8 auto- 
matically to travel back in the direction R during the operation 
of hoisting a load. —January 17th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 


On each of three of the patents given below £18, and on each 
of the remainder £11 have been paid in renewal fees. 


No. 23,304/12.—Multiplying and dividing apparatus. In 
multiplying and like apparatus provided with two laterally 
movable counting mechanisms, the whole apparatus is pivotally 
mounted on trunnions in a frame, and can be adjusted in position 
by a pin and perforations in the pivoted frame. A single series 
of manually operated setting slides is adapted to position pairs 
of adjustable receiving wheels, one wheel of each pair co- 
operating with one counter, while the other co-operates with the 
second counter. Knecht, B., Berlin. Dated October 14th, 1911 


No. 23,545/12.—Electric endosmose. Water is removed from 
peat, clay, kaolin, dye-stuffs, or other mineral, vegetable, or 
animal material by electrosmose in a chamber which is of con- 
stant volume and contains stationary electrodes. These may 
be of hard lead, and may be placed behind the cloths in a filter 
‘press, the operation of which may be effected with a pressure 
much smaller than usual, or by suction. Ges. fur Electro Osmose, 
Germany. Dated July 17th, 1912. 


No. 23,913/12.—-Braiding machines. The production of lace 
with -pots is facilitated by arresting the take-up mechani:m at 
intervals controlled by the pattern gear. This is effecte1 by 
mounting a ratchet clutch on the vertical shaft which drives a 
shaft driving the take-up rolls. Treckmann, E., Germany. 





under the action of the outlet pressure acting on a diaphragm. 
‘The inlet seat A is fixed to the high-pressure system by means of 
a coupling B and cone faced joint. The valve C which rests 


No. 23,927/12.._Boxes. Machines for covering boxes. The 
covering strip is fed from a roll by means of a driven roller and a 
pressure roller, and is stacked in layers in a trough. The strip 


passes through a gumming device between a driven roller and a 
pressure roller, and through a feeding device to the box to be 
covered, Jagenberg, K., Germany. 


No, 23,933/12.—Riveting. A riveting machine in which the 
snap can be held on the rivet until it has become cold is driven 
from a worm wheel which, on releasing a pawl by hand, is put 
into gear automatically with the crank shaft, and is automatic- 
ally disengaged by a stop engaging the pawl. Jay, R., Germany 


Gold, silver, copper, or other metallic coatings are obtained on 


wood, natural and artificial hair, feathers, leather, ard horn, by 
passage through an electric field of sufficient intensity to effect. 
disintegration of one or more of the electrodes. The electrodes 
are formed of the metal or alloy to be deposited, and are con- 
tained in a vacuum chamber. The object to be coated is placed 
between, or passed by, the electrodes, and it may be screened so 
that only the central or more intense part of the field acts to 
produce the coating. Rafn, R., Germany. Dated October 
2Ist, 1911. 


No. 24,051/12.—Electric furnaces; gases, treating with 
electric discharge. A water-cooled electrode is constructed +o 
that the part or parts most exposed to heat can be turned to 
present several working faces in succession. In one arrange - 
ment divergent parts of two tubular electrodes are reversibly 
secured to the upper and lower parts by means of lugs or flanges. 
In a modification, the divergent parts are secured by clamps or 
right and left-handed screw joints, and can be turned about their 
longitudinal axes without removal; they may be of square or 
cireular section. Pauling, H., Prussia. Dated October 24th, 

Il. 


No. 24,357/12.—-Squirting metals. In apparatus for making 
metal tubes by squirting between a mandril and die, the mandril, 
which is also used for piercing, is so mounted that it is free to 
centre itself during the squirting operation under the pressure of 
the metal being extruded. Hydraulik Ges., Germany. Dated 
September 6th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor -square, W. 1. 


ORDERS, 


Orders for the week ending March 2nd, 1918, by Lieut.-Col. 
C. B. Clay, V.D., Commanding. 


Officer of the Week.—Lieut. P. Bowden. 
Next for Duty.—Lieut. W. J. A. Watkins. 
Monday, February 25th.—-No. 3 Coy., 6.30-8.30. 
Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Tuesday, February 26th.—Lecture on Demolitions at 6.30. 
Physical Drill and Bayonet Fighting, 7.30. 
Wednesday, February 27th.—No. 1 Coy., Knotting, &e., 
6.30-8.30. Recruits’ Drill, 6.30. 
Thursday, February 28th.—No. 2 Coy., Knotting, &e., 6-8. 
Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30—8.30. 
Friday, March \st.—Musketry, 5.30-8. 
Saturday, March 2nd.—-Entrenchments, &c., for the whole 
Corps, 2.45—-4.45. Recruits, 2.45--4.45. 
Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 
Recruits will attend for Engineering Instruction with the 
Companies. 
The M.O. will attend on Thursday evening for the examination 
of recruits. 
The formation of a band, under the direction of Mr, Chas. 
Bailey as bandmaster, having been approved by the Commandant, 
any members of the Corps who are musicians and possess their 
own instruments, and who are willing to learn an instrument if 
instructed, are invited to forward their names to the Adjutant 
at headquarters without delay. 
By order, 

Mactrop YEARSLEY, 

Captain and Adjutant. 


Recruits’ 


February 23rd, 1918. 








TrapE REconsTRUCTION IN GERMANY.—Reconstruction, in 
all its social and economic ramifications, has engaged the atten- 
tion of the German statesmen since the early months of 1916. 
Before the war commerce and industry in Germany were under 
the supervision of the Fourth Division of the Imperial Ministry 
of the Interior. There was no separate Ministry for trade. The 
duties of this Fourth Division were to study and report on all 
matters of commercial policy, particularly commercial treaties ; 
economic problems of agriculture and of industry ; customs, 
tariffs, and taxation at home and abroad; improvement of 
methods of production ; comparative statistics of production in 
Germany and other countries ; general statistics : statistics of 
imports and exports, and the banks and stock exchanges. For 
reconstruction purposes, however, a separate Ministry—the 
Imperial Ministry of Economics—was created on October 21st, 
1917, says the Board of Trade Journal, and it took over matters 
connected with social and economic policy which had till then 
fallen within the sphere of the Imperial Ministry of the Interior. 
Subsequently it received wider functions, for, by a notice issued 
on November 26th, the Imperial Chancellor subordinated to it 
the organisation which had been responsible for the recon- 
struction policy since August, 1916. This was the Office of the 
Imperial Commissary for Transition Economy. By tracing the 
history of this Commissary, a fairly clear grasp of the machinery 
set in motion for reconstruction, and the extent of its activities 

can be obtained up to the end of 1917. 


Tue INsTITUTION oF AUTOMOBILE ENGINEERS.—The fifth 
meeting of the Institution was held at the Royal Society of Arts, 
John-street, Adelphi, on Wednesday, February 13th, 1918, 
when Mr. Ernest A. Savage, Librarian of the Coventry Library, 
read a paper on “‘ The Utilisation of the Data of the Automobile 
Industry through Bureaux of Information.” An interesting 
episode of the meeting was the reading of the following telegram 
from the American Society of Autcmotive Engineers : ‘‘ Expres- 
sing great admiration for your effective and magnificent work 
in the war, the members of the Society of Automotive Engineers 
assembled in annual meting to-day send cordial greeting and 
felicitations. In the common cause for democracy we send 
assurance of co-operation to the fullest extent.’’—CLARKSON. 
An important indication of the activities of the Institution is 
shown in its co-operation with the Ministry of Labour in the 
work of assisting officers to return to civil employment after 
the war. It will be remembered that before the war the Insti- 
tution carried on a regular employment bureau for the purpose 
of introducing men to jobs, and jobs to men, but this has lapsed 
during the war. Now, however, it is hoped that the Institution 
may be able to be of considerable assistance to the Government 
departments concerned. The annual prize glven by the Insti- 
tution for the best paper read by a graduate during the session 
has been awarded to Mr. C. Pole Wedmore for his paper on 
“Valve Timing,” and a second prize to Mr. H. L. ‘Towns, for 
his paper on ‘* Welding.” 





No, 23,959/12.- Coating non-metallic surfaces with metal, 


materials of organic origin, such as yarn, thread, textile fabrics, 
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[raug ughtsman Wanted by a 
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outs and co A knowledge of Jigs and Tools desirable but 
not essential. No person on Government work will be 
engaged.—Apply, Praples age, | Pag asa and salary required, 
to your nearest Em ge, “The 
Engineer ” and number. 772. ~ 772 4 


[Praughtsman. —Wanted, Experi- 


ED man for Jigs oe Tools ; contral sondon. 

Only those not already engaged m Government work and 

residing within 10 miles of the pit Islington, need 

oa stating all particulars, to P762, “Lhe 
bgineer” Offi P762 a 














[)raughtsman Wanted with 
ee of Centrifugal Pumps. State age, 
experience, and salary required. Hours 39 per week ; good 


salary to right on No person already on Goverument work 
will be engaged.—Apply your nearest ing ment Exchange, 
mentioning “‘ The Engineer” and No. A47¢4. P775 a 


Draughtsman Wanted with 


rience of Condensing Plant. Lay-out for 
turbine ack and pipe arrangements. State age, experience, 
and salary required. eae rson already on Government work 
will be eng: = Apply ¥ ur nearest Repleyment Exchange, 
mentioning “The gineer” and No. P773 a 








raugh tsmen.—App ications 
REQUESTED for good experienced MECHANICAL 
DRAUGHTSMEN.: Those with Crane Work experience pre- 
ferred.—state age, salary, experience, and when at liberty, to 
your nearest nag rage ,Exchange, mentioning “ The Kngi- 
heer” and No. No person already on Government 
work will be ak TA a” 





Wanted, Liverpool District, Ex- 


wie moomgoe Age neg 
Locomotive Cranes.—S' experience, and salary — 
to the nearest Keane Exchange, mentioning ‘‘ The 
Engineer” and num do one at present on Govern- 
ment work will be engaged. 623 a 





wae or Army will be prefe Permanent 
ges for an effi ient man. House in the ey. Aber “: 

iter, giving fu)l information, to No 7. e Enginee: 

Office. The post will be ander ‘Government. ba 738 o 





Expert on Case-hardening and 


Heat-treatment of Steel bear hg sar a 


have had thorough training in_ lates ethods.— App 
tions by letter ony giving age, salary concent and full details 
of experience, with names and addresses of firms for references, 


to the AUSTIN. MOTOR CO., Ltd., Longbridge Works, 
665 a 


Northfield. Birmingham. 
eneral Manager, of Proved 
Commercial and Technical administrative ability, 
WANTED for important Mechanical Engineering Works.— 
Address, 650, *‘ The Engineer” Office. 650 4 








Patent. Agents’ Assistant a 





and Electric Generators. Men with experience in h 

 epnaay labour and the keeping of high-speed machinery in 
 y wage condition, No person already on Government work 
il be o —Apply, veating age, experience, and wages 

required, . your nearest rt * ymen. Exchange, er” a 


e Engineer” and No. A4 
Live Energetic 


Wanted a 
RKS. ASSISTANT. Must have good technical 
moweien and be able to handlelabour. All-round knowledge 
of Machine Shop Work essential. Knowledge of Electric 
Welding useful. posse on — war job, with prospects. 
Good wes | No already on Government work will be 
engaged.—Apply with, fall details of age, experience and when 
free, to your nearest — Ex nge, mentionin es 

Engineer” and No. A47(3. 


\ anted, a Thoroughly Capable 


CONTRACTOR'S AGENT es important on aie 
job; salary, £1000. State age, experience and earliest date 
rth commence duties. — Address, P755, ** The ee 











— Shorthand, qualifications, he's es ge Se Pye helper 
Stat og oe ese ge salary.—Box 513, Smiths", 100, Fe 
street, 


Vacant Position, for Man of High 


Administrative Qualities in the Management of Im- 
gous Electrical Manufacturing concern.—Address, 651, ““The 
ngineer ” Office. 


Fully-qualified Cement Works 


CHEMIST WANTED for Overseas Dominion; must 
he a Reliable A one and have had len; rth hened cement-making 
rience. 

aire with fullest particulars, to be addressed to Box 
1011, illing’s, 125, Strand, London, W.C. 2. 7364 














A Metallurgical Chemist 

WANTED in Birmingham Brass ame» Onk 

os men should apply. Salary £5 per week.—Adi 738, 
The Engineer” Office. 


Wanted, Mechanical Draughts- 


N in Bristol district for Plant Lay-out and details. 
Also TRACER IMPROVER. Permanency to right person. 
No one already on Government work will be engaged.—State 
age, salary, and experience to your nearest Employment Ex- 
change, quoting ‘* ‘he Engineer” and number 7! 763 a 


A Larg e Aircraft Firm Manu- 


mn ING Machines of their own design 
REQUIRE the SERVICES of a number of really good 
MECHANICAL DRAUGHTSMEN who have had a thorough 
theoretical and practical training as well as-some experience 
in Acroplane Design and Constiuction. Opportunities above 
the average exist for men to whom the above description 
applies.—Applicants must live in London and not be engaged 
on Government work, and they should Prttaes 


— and salary required, to 
v1 Ae roplane Draughtsmen.— 


aS ay By. old established Aeroplane Manufacturers, 
several first-class. DRAUGHTSMEN, with previous experience 
of Aeronautical Work preferred. —Apply, with full particulars 
of quaiifications and salary required, to your nearest Kmploy- 
ment Exchange, mentioning **‘'he Engineer ”and No. ‘Aust 
Men on Government work need not apply. 





se 


ig age, past 
The Engineer ” 
S45 a 








n Opportunity Uccursina Large 
ACLtuN WORKS for several JIG and TOUL 
DRAUGHTSMEN. Must be neat, quick, and have a good 
knowledge of small accurate work ; 3. one must have a good 
ae a of automatic crepes! and be capable of iaying-out 
“B& Cams ; one will be fe ovens gy experienced in power 
press 7 of a ‘small nature. Permanent position to really 
capable men.—Only those not already on Government worr 
and residing within a 1U-mile radius need apply, ome full 
experience, age, salary, &., to 562, ‘** The Engineer’ 


[)raughtsman, Experienced, for 


lied Works,. Electric Motors and Dynamos; 








Wanted, an Experienced Me- 


CHANICAL ENGINEER as CHIEF at ioe e 
Works. — Apply. by letter, statin, be 


Coal, Iron and Steel 
giving references, to 732, 
732 4 


perience, age, salar: uired, an 
“The Engineer” ” Office a 


Wanted, at Once, a Good Prac- 


TICAL RATE FIXER for medium-sized works, one 

used to Time Study and accurate fixing of Time Rates. The 

position is one which will develop, and applicants with Elec- 

— knowledge preferred.—A: dress, 7 779, .** The — 
ice. 





A 





Wx anted | by a Large Engineerin 
firm embley, Fae «4 DENT wit 
thorough tg of Aero} Sa Hp py to tuke complete 
hays of the Overhaul and Testing S' Must be energetic 
away ave —. credentials. Noone living more ga yeaa 
or on Government work engaged need a —Address, 
728, “ The Engineer ” Office 3 ee 


ese: 





Erosting Engineer, 


Bes ple in the erection =i Modern Coke 
Apel and B ct Plants, and the man: ent of men — 
m" Taye giv full jculars, to THE ‘UPPERS’ COKE 

ED Y-PRODUCT CO., 301, Glossop-road, —- 





anted, Experienced Design 
y for Tg. esa nig iee aaagege.e = 
Work, North-West London. Good oe a and pros ote for 
Suitable man. No one at-present on Government work or 
Ay, 10 Bm ane ae need 1 a On — 
x 
Wilson ena and Co., ite, ot, tasrbonedl se -road, London. YE, )& 


56 A 





anted, simp erienced, Ji ig and 

y Ed eae J Electzxical — in_the 
Midlands ; know! ona a Good 
salary and pauaeeey ro Pa aaeatee man.—. stating 
nee it rience, and salary bp ay to yor iar st Dp st loy- 





No. A 
Nebedy — PT: on Government work oy be 





(ihemist, Steelworks (Assistant) 


WANTED at Once, for Electric Forneee Cig in 
North-East Coast foundry. No person already on Govern- 
ment work will be engaged.—Apply, statin raclifionsions. 
and salary to your nearest “em p Sah mg a 
ing ‘The Engineer” aud No. A47 


Chief Analytical Chemist Re- 


QUIRED by ~~ Engineering Firm to take Charge of 
Chemical Machine sho Tron 
Foundries, at Bronze Foundries. Candidates must e had 
first-class experience in connection with the ‘Analysis’ of all 
kinds of High-speed, Alloy, and Straight Steels, d be 
thoroughly conversant with the Laboratory work in a 
with Iron and Bronze Foundries, incl the trol of 
Cupolas. Applicants sheuld give full eobave. of their 
training, and particularly _— tree, 8 experience, also state 








Manchester district. State terms, a No =o 
already on Government work will be engaged. — Appiy to 
your nearest Employment Exchange, oe “* The Engineer” 
and No. A4776, 737 a 





raughtsman Required for Tem- 
PORARY SERVICE in an Admiralty Department, 
——— with experience of Marine Engineering. Iuclusive 
salary at commencement of service to be £4 10s. per week.— 
Ap licants to state age and details of experience to reach Box 
(not later than March 11th), Willing’s, 125, Strand, hg = 





Draugl htsman Required Imme- 


LY with experience iu any of the following :— 
Gas Plants, Town's and Producer Gas naces, Solid fuel 
Furnaces, or Light Structural Work. —State age, experience, 
and salary required | to your nearest Employment bxchange, 
‘wh number No one at 





age anu salary required. The position is permanent aud holds 
good prospects for suitable man. No person on 
Government work will be cengaged.—Apply to your nearest 

tioni = gineer” and 


No. A460. a x si 587 a_ 
Wanted by En ineerin 


Com- 
PANY, oer Cee Controlled Establish- 
ment, Be mgey with 








present on Government work will be engaged. 762 a 





aughtsman Required, with 
good di 
ferred, although spplications from high'clas ten with other 





knowledge of cane ‘RREPER, State mescaline age and 
salary. ° gen ly.on Government work will 


engaged.—Apply your nearest Employment anys men- 
tioning * The 7, neer” and No. ‘Aveo. ‘ 04 a 


Book -keeper, Costing Clerk, and 


GENERAL CORRESPONDEN1?' WANTED for ship- 
building Yard in tne South of E id — in the con- 
struction of Reinforced Concrete -Vessels the Admiralty. 
No person irons y employed upon Government work will be 
engaged.— Applicants must apply to their nearest Employ- 
bor 777, Exchange, mentioning “The Engineer” i 


Wate ee a 


and Tools for 











would be considered. No one already on en 
ment work will we titel, to me age, experience, sala: 
required and when at liverty, to your ry t Employment 
Exchange, quoting “The meee, and No, A 


Drang htsman (Senior) Wanted 
d: the Midlands 


eft’ Ba Souetet st 


entry ioe ployment Exchange, giving full aeageg dig 
age, experience, and salary required, mentioning “ The Engi- 
neer” and No. A4764- No person already employed on yee 
ment work may be engagea. 718 a 


[Draxg htsman, Steel- Structural, 


aSrED pod veaan OFFICE of Manufact' uring 
Engineers. Good in ge and Structural work 
necessary, and capable of designing and preparing quantities. 
Nocne-at Lndegas 1 on Government Work Or residing more than 
10 miles away will be e —Address, stating experience, 
age and salary required “<The Engineer ” Office 














[raughtsmen. — Two or Three 
Draughtsmen WANTED, accustomed to Iron and 
Steel Wor«s Practice, for Construction. of New Steel 
Works, East No person already engaged on Govern- 
ment work will be. employed.—Apyly, stating age, experience 
and salary required, to your nearest Em loyment Exchange, 
mentioning ** fhe Engineer ” and No, A4 75. 735 a 





[Praughtsmen Wanted, Accus- 


MED to detail accurately from design drawings 
small Electrical aud Mechanical Parts. Eastern aistrict. No 
0..e at preseut on Government work or residing more than ten 
miles away will be engaged.—Address fully to 752, ‘ The 
Engineer ” Office. 752 a 





ood D:aughtsman Required, 

used to general work, one with knowledge of Gas. and 

Oil Engines preferred, for large Engineeriang Firm, Man- 

chester district. No one alreaay on Government work will be 

engaged State age, experience, and salary required. —Apply 

to your nearest Euiployment Exchange, quoting “* The bnogi- 
neer” and No. A4 668 a 


(Food. Mechanical Draughtsmen 


WANTED by large Controlled Firm in Manchester 
district. Must be quick and.accurate at detail work. No 
person already on Me ee work will be engaged.—Apply, 
with full particulars, to y nearest a Exchauge, 
mentioning ** The Engineer’ “and No. A47351 


_) unior, About 15, Required as 


ee for Drape ities of Controlled Engineer- 
ing Firm, S.E. London. Polyt«chuic or other speeial techuical 
training essential. Only boys with natural os and ability 
for Mechanical Drawing, Mathematics, &c., need reel. 
No apphcants residing outside radius of 10 miles, or alr 
employed on Government work can be engaged. —Wnite, 
stating age, experience, and salary required, to 705, “The 
Engineer” Office. 705 a 











Mechanical Draughtsmen Re- 


Qui - ows in Government establishment near London. 
—Address, particulars technical education, wages 
required, 6, “ The Engineer ” Office. P776 s 


Rears for Government Office, 


Svuth - of Ireland, capable DRAUGHTSMEN, with 
general Civil Engineering experience. Must’ be in- 
engible for general mulitary service. ar ae stating age, 
qualifications, experience, salary. requi and enclosing 
copy testimonials, to Box 993, Willing 5. 125, Strand, W. Es 





A 





Senior Draughtsman ‘Required 
for Aeroplane Work. Good position vacant for man 
of first-class capabilities and experience.— Apply, stating 
age, training, experience, and salary required, to nearest Fe 
ployment Exchange, mentioning “* The Engineer” and No. 
716. No-one already on Government work can be ——— 

16 4 


Senior Draughtsman Required 
for Experimental Engineers Department, varied work. 
Good man can reckon on quick promotion. No one already on 
Government work will be engaged.—Apply, with full details, 
to your nearest Ses? Exchange, mentioning * The 
Engineer ” and N 544 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO 
%, hat won tego t= apa E.c, ; 
26, Collingwoed-street, Newcastls-o n-Tyne. SpHX 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paexs 11, f11., 1V. LAXXV 


Numerical Index to Advertisements, 
Paez LXXXV. 











‘ir 
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Marcu 


1918 





— 


Structural Draughtsman. art 
leading Controlled F VACANCY for an 

ESIMALING DRAUGHTSMAN Pith extensive Knowledge 

= Strucwures to carry Klectric Cranes and a mga ge —_ 

live loads. Good and 

already on Government work will be s engaged. Pappiy, stating 

Employ ye ~ tio! iege The ye ay onand 
mploymen' change, mention: Me e eer” 

0. AROSE. “ 768 a 





and 





['wo Experienced Mechanical 
eg wines EN. Good ee prospects, pi 

> oo with knowledge Internal Comteaction 

rson already employed upon Government 


rite Buplaripent npest < inentise a “RRO Bogincer® and | « 
num! it 461 a 


ence 


Hesting Engineer, 18 Years with 


a universally known firm of steam see na special, 
tomed to the supervision of large heati: rying, an 
coudensing contracts, amg i of injectors, 
travelling 


cnjorionce, SEE EMS COL OI 
Siirose Pre, Ss E ‘COLON SIAL or ot  ecnat APPOIN ee 
The Engineer” 








[sectors and Ejectors, &c.— 


AN EXPERT IN THE oatlen CONSTRUCTION, 
ND EFFICIENCY 


of these me ry epparats hitherto of Continental make, 
would be a Sab the ace his practical knowledge, ae. 
and SER\ a at the DIS. yt of a FIR. r Com 

the of this Rene dnors iaceniie busi ness 
oF would act tine consultative capacity.—A\ P780, 
Engineer” Office. 











wos by Controlled Firm in 


— Midlands en in the manufacture < 





es, first-class FOREMAN for Heavy M 

Rark Must be conversant with up-to-date methods 

and ly, - fix piece-work prices for detailed ee and 

of machines. Good man who can 

Seare Ubiency and maximum oubpet Reaita.— Write, > 

cmumhens, furvishing a of two recent testimoni 

ur nearest anere Exchange, mentioning “ The 

fo my 7768. ‘No ote at present on Government 
need apply. 769 a 





Wauted, Foreman for pees ae 


Shop. Permanent engagement fora good man. No 

one on Government work need apply.—Reply, stating age, 

experience, and uired, to the nearest a 
Eicbange, quotiug “ he Engineer ” "and No. A48l3. 778 a 


(Jentre Lathe Foreman Wanted 


in Government Controlled Magneto Works in North- 
West London.—Reply, ¥ Ah 1g copies of references, salary re- 





quired, &c.,_ to gil No one at 
present on Government work or resiaing more than 10 miles 
away will be engaged. 722 a 





Foreman (Working) Requir ed 
for small works making Air Receivers, Cupolas, 
and Verticai Boilers and Hydraulic Pressed Work. Abilit: 
control =e and female labour ~~ Permanent ani 

tion - suitable man. te age, particulars of 

ipurience, and wage: + wired to jour nearest cs he 4 

Exchange, mentioning = he Engineer ” and number 76) ° 
one at present on Government work will be engaged. 761 a 





Foundry Foreman for Large 
ALUMIN oe poyaons on AIRCRAFT CASTINGS. 
Government work. F organiser and big culpa 
man. Thorough kasotees of Moulding Machines essential. 
American experience desirable. Good salary and commission 
te right man. Noe _ a. Government work need apply.— 
Apply in writing, statin, 
your nearest Eriploy ment Eeckangs, quoting “ The Engineer - 
und No. A4660. 


Mech ne Shop Foreman Wanted 
on A yy Pm 4 of — MACHINE SHOP 
General jneeri s, in London 
district" Must be & od Rage ans ee “Sones eet man and 
reeaea, to nearest Emplo} ment Exchange, mentioning “te 
Engineer ” and Ne. 
Millin g Machine Foreman 
WANTED in_ Government controlled Magneto 
Works. in a ete London.— Address, giving copies 
“The Engineer” 


Office. No one at j My on Government work or residin a 
than. tv miles away will be engaged. 

















weer —Wanted,aThoroughly | * 


hw SALESMAN, with good knowledge of Heavy 
. Must be a man of good address, and thorou ml 
po teased in the Iron, Steel, and Metal Trades. Good » 


for first-rate man. +, 
“The engineer 
P779 a 


Adaress, stating qualifications, &c., P779, 
Traveller Required for. Birming- 





Office. 
HAM Brass Foundry, making Non-ferrous Alloys ; must 





be capable and energetic *_Address, 74, “The Kngineer” 
Office. 4a 
W anted, Working Diesinker, 


used to modern methods o! 
4 A 


Sinking Drop Forging 
wage and experience. No person already 
pon Governiiiet work will be en; —Applicants 
pons 8 mt apply io to their nearest —— £xchange, mention- 
ing “ ngineer ” and number 527. 527 a 





E/asineering Fitter Required tu 
suyerintend running and upkeep of Automatic Machiner . 
Previous experience with Tablet rapping. Packeting, or 
similar machinery essential. Suitable job for injured man 
disc from Army or Navy, provided use of hands unim- 
paired —Apply by letter, statin; wages required, ex- 
perience, and qualifications, with copies of testimonials, to 
‘W. M.,” co. otreet’s, 30, Cornhill, E.C.3. Only men 
ineligible for military service need apply. 748 a 


M.LC.E, A MLEE, Hons. 


Mech., "a, DESIRES Outside Progressive 
APPOINTMENT. commercial or technical. Steam-electric 
plants, constructional work, buildings and general engineering. 
yy hol 33; disch harged from military service ; disengaged now.— 
P756, “ The Engineer ” Office. P756 B 


Advertiser (29), Grade III, 


Public School and 2 years’ University Sngihenring 
education, DESIRES APPOINTMENT ord ae 
Department or on Government work. Som xperience 
ia Government a work. — Addien, "Phin ste 

B 


Engineer” Office 
ivil Engineer (Ineligible) 
WANTS PUSITION. Many vears’ experience office 
and works, railways, bridges, warehouses, and constructional 
wo ood surveyor, leveller, and draughtsman. Estimates, 
quantities, and stresses.—Address, P765, “The — 


Engineer, A.M.I.M.E. (86), Free, 


present London, REQUIRES POST - Chief or Anbist- 
ant in Works or Factory; Works and D.U. experience in 
mechanical, srasenal, “power cage oe and electrical. 
—Address, 'P714, “The Engineer” P74 8 














Mana anag Director, Age 82, 
th CHANGE. Experience ee and 

Would control department large _firm.— 

mechanical Pin, “©The Engineer” Office. Pi7ls 





Neo gt ames 


Rhone, A.B.C., Clerget). Good organising 
~ fics, P wR s time a cost ; disc’ Bihune = initiative. 
ye ars. . war salary £460. 


= an and 3, 28) n. Age 33 


ie Engineer ” Office. 


"7 P68 B 





echanical Engineer and 


DESIGNER, ineligible, with BY a, tical works 
outside experience, DES PON SIBLE 
POSITION. giving scope for — gineering 


One New or Second- 
D ‘LANcasHiR RE BOILER, 30ft. 3 it 


Want anted, 
60 1b. Pa pressure,—. 


ays ‘ont suitable for 
ING and CO., Ltd., Nailsworth, 


anted, Second-hand Converted 


main line COAL WAGONS.—Lowest price ¥e 18, 
“The Engineer ” Office. 


Wanted, Steam Engine 


about 60 B.H.P. at moderate speed, wi jst se Ib. o 
pressure, by cindy eg maker, new or second 
a side-by-sid: preter 
and suitable for’ use with superheated steam a full par: 
—— ill ing and lowest vripe ed 
cash to 745, * The opineet ” Office. 


W anted, Vertical Boring and 
TURNING MILL, to take about 48in. dia., with two 
ee a Must be in good condition. Give full particulars 
and prices —Address, Box 118, Wheeier’s Advert freon" 
Manchester. 766 


Wate, 2 or 3 Vertical Fur- 


7 STACK BOILERS, 2030 ft. high by 5ft. to 




















6ft. diam. nsure 70-801b. per sq. inch pees ressure.— 
Send full details and lowest prices to 767, ee 





Wanted, 50 to 60 H.P. Com- 


POUND STEAM ENGIN Bienes preferred) . 
50, 








ability. General Cogineering, st steam engin 
and pneumatic ejectors ; of “interaal com- 
bustion engines. —Address, P742, = The Engineer ” 

8 


Mech. Engineer (34), Ccnsid. 


Meat civ. engineering and mining, lay-out and 
and machinery any descript., steel struc., 
conv. aud cableways), power plant 5 j, thorough 


tong actA languages ; i 


The Begin Ny 
Professional Man (Med. Cat. 


}, good correspondent and h practical 
experience of capinsering soneere SEES S POSITION where 
ail- — executive ability will be ad 

Must be po of national importance. London dist. pre- 
ferred. Add ress, P772, “The Engineer Office P7728 


opeways and Mech. Transport 
— =. <= R.. > omy through big contracts 
(prelim Ou), ee yr Bee — and 


shergetisy OF EN fe oe ENGAGEMENT at _— ice. — 
Address, P723, *‘ The Engineer” Office. P723 B 

‘ < ’ 

W orks M — (36), 22 Years 

apie Scientific and Precision inctromentns ; well 

up in modern machin p practice and used to the control of 

male and female iacour, we tected in eight weeks hae, 
761, ** The Engincer” Office. P76le 


Works Manager (43) Desires 


CHANGE. Open fur E gagement end of March ; 22 
years’ actual supervision; capable organiser, considerabie "ex- 
perience in jig aud tool design. and production of ag 
repetition work ; good correspondent on works matte: 
practical and technical. First-class testimonials. Mi idinads 
preferred.—Address, P718, “The Engineer” Office. P7185 





sich thee 


en — ake and with stro 
— *CHANGE.—Adadress, 




















first-class pathos ont —Address, c/o pe 

\\ anted, 350 Tons Kentledge e 
for Ballasti 8 ri d when d 8 

can be given. - nasing p P72,» The Ene meet “Ofice. 702 


A Time Recorder Wanted. 


rice and where can be seen.—Box T. R., as a 
gency, Ltd., 100, Fleet-street, Londen, BC. 





State 
Advertising 


Portable Locomotive, 4u H.P, 


WANTED ; must ‘ein =e: condition. State price and 
where same can be inspected. H.P. Locos. would do, 
4 688, Robertson and ficott, “Advertsing Agente, 5 = 


Required to Purchase. — Two 

Good Second-hand standard gauge LOCOMOTIVES, 

a makers. Four wheels coupl saddle tank Pe. 
to 18in. cylinders ; and not less than 140 Ibs. insu 

—Send full particulars and lowest price f.0.r. to 707, “Tike 

Engineer " Office. 707 F 


4- -Wheel 12-14in. Locomotive, 


Full not less a 130 Ib. re mtete for wnt 5 
particulars, price, and where e seen, 
Engineer” Office. 766 F 


Time Kecorder, as New, 
Se rantees latest model. = offers ?—A. ¥. 
PELLEY, 149, Farringdon-road, E.C. 1 Mlle 


FOR SALE. 
(ross Comp. Hori. Corliss Cond. 
fn ey 


, Proctor and Co., with 20in. and 


a, 
Hori 2 tant Gorlies Cond. ENGINE, uy hs and Co., with 
eyls. 13in and 20in. dia., by 36in. sti 
Self-contained Automatic *Com —— Hori. ENGINE, by 
Sons and Co., cyls. 9in. and l4in. dia., by 











he 











orks Accounts.—Expert, 


many years’ experience, production, expenses, costs, 


W 





piety. othe en wooed ——— experience _ 
ddress, P754, “ The En ” Office. P74 B 
Sh: pp System, Stores, Costs, 

ESrIMAT EXPENSES, ECONOMIES. = mek I- 

NEER, s) RES POS. WORKS 


pecialised many years, DESIR 
AOOOUN OPANT. —Address, P777, “ The Engineer * ome 
B 





hief Draughtsman, with 12 


years’ Drawing-olfice experieuce, DESIRES similar 
ENGAGEMENT. Lundon district preferred. Conversant with 
engine and general machine design ; gvod organiser. tactful 
disciplinariau and practical engineer. het: Fain P7859, * The 
Engineer ” Uffice. P759 B 


, 
[praughtsman, 22 Years’ Me- 
CHANICAL and Constructional engineering experi- 
ence, DESIRES EVENING W ORK in London, or Permanent 
Employment.—Address, P782, ‘The Engineer” Office 7828 








first- -class Engineer Draughts- 
MAN, fineligible, shop trained, SEEKS Progressive 
POSITION on work of National Importance. Experie.ced 

, estimating, and work. Accustomed to 
construction and erection of plant. Good know- 
ay of pattern aft, La foundry work. Steam and 
hydraulic PP and general oa 
Address, P752, * The eine Office. 


Milling Machine Foreman De- 


SIRES CHANGE. Good organiser ; latest pothow bed 
luction ; used to diluted labour.—Address, 
ugineer ” Office. Pee > 


Ps Smith and Hardener, Dis- 


D castnects Age 45.—Address, #767, “The ee 














AL Large e Firm of Engineers in 


HAVE an Sande we for a YOUTH of Good 
Education as PREMIUM PUPI 
course to include both Works and Drawing-office. 
Address, 


2002, “‘ The Engineer ” Office. 2002 « 


in. stroke. 
Vert Comp ENGINE, by The Brush Co., 9in. and .15in. cyls. 


by 
Pair of Coupled vr ENGINES, by Tangyes, Ltd., 14 n. cyls. 
in. sti 
Two Hori. Coriiss ENGINES, by Hick, Hargreayes and Co., 
18in. cyis by = stro 
Hori DRILLING or BORING MACHINE, by Craven and 
and Co., 2in. Steal T-slotted base-plate, 8ft. by 7ft. 6in. 


by 12in. 
liin. Centres Pondie-geared CAPSTAN LATHE on 6ft. bed, 
5ft. p am Bickford RADIAL DathLIne ae, 2hin. 


spindle. low T-slotted base-plate, 4ft. i att 
4ft. Arm RADIAL DRILLID G Maca E, by Hulse and 
Co., spindle 2in. diameter. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
OS. W. WARD, Ltd. ALBION WORKS, 
Tel. : “* Forward, Sheffield.” Spl. 4101. SHEFFIELD. 


Fe Hire, Pumps | and Well- 
ao TOOLS for Contractor's Deep Wells, &c. 2in. 

RICHARDS and ©O., 
a ee se Telephone No. 978 Hop. 


for Immediate Sale, 200 H.P. 


Willans VERTICAL rs SPEED ENGINE, with 

extended soleplate for by a Dynamo; excellent order. 
ice £70 cash to immediate 

RIDDEL and CO., 40, St. Enoch: “square, Glasgow. 750 « 


FOR SALE 
One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D.C. GENERATOR. 


Complete with eo air pumps, — estractor, steam 
and exhaust pipes, and, i aaners electric cables, switches, 
circuit breaker and rheostat 
Cap scity. 1000 Kilowatts at 85 r.p.m., with steam at. 160/180 Ib. 
Tivencel generator shunt and compound wound, 460/5£0 volts. 
exceltent condition 
seen runnin pective purchasers can 
teen ‘sen agg The Engine can be used 
for oe Mit, ig by removing the generator armature and 
substituting 2 Tope pulley. 


SLRCTRIAET DEPA ew 





Upper Ground 
S2e 








- ty tests. 
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acancies for E ght A prentices 


to —— Firm in Li mall premium 
— —Address, D. 38, Birchall's Advertising ¢ — ue 





en C E., Inst. Mech.E., B. Se., 

Fj all “rage EXAMINATIONS.—Mr. G. P. 
st.C.E., &€., personally PREPARES 

CANDIDA Bs either mar or by 








Exgineer Desires Change, Lan- 
ASHIRE preferred. Ten years chief engineer in 
chemical works. Highly experienced in problems relating to 
scientific boiler control ani the economic production of steam. 
—Address, P741, ** The Engineer ” Office. 41s 





Exgineer (Supervising) Desires 
OST. Machine oe Acting op, internal com- 
bustion engines, tool-r an = lg . rs 

gineer P770 w 


references.—Address, P77, * The 

Epgineer, 16 Years’ Biperieace, 
ble organiser, fast year assistant stiperintendent i 

large shell factory, also six years abroad, SEEKS POSITION 

as Superintendeat or Assistant Works Manager.—Address, 

P7635, ** The Engineer _ Office. P7635 B 


Eagineer (29), Electrical, 








Me- 


era AL 4 Air craks Yoluntéered jeomn South 
Amertea 19, ‘eee enna GOoD at — 
Address, P76, * ‘he Engineer ” one 





x =—— an 

Engineer (46), 18 Years’ Experi- 

ENCE as Superintendent and Works Manager, SEEKS 

SIMILAR POSITION in Midlands or South ; now holds im- 
portant position in North Address, P767, “The = 
57 B 


Office 





uring t twelve ears. 
connanaivoed atany time. “BY icioratfeo, Westminster 8 8. W 
a 3 





[ mperial Engineering Service.— 
CHANICAL and STRUCTURAL DESIGNER- 
DRAUGHTSMEN. Tel. 6309 Avenue.—60, Mark-lane, E C. 3. 
Let us quote you for drawings or tracings. P6301 


all, Bradford, 
al 
ae Sale.— 
hig Single Phase SIEMENS’ ALTERNATOR, 350 
, 300 revolutions per minute, aed volts, 25 periods, 

wAlso ONE Single Phase CROMPTO ALTERNATOR, 300 
K_V.A., 300 revulutions per minute, he volts, oa 

Witte for full particniars to LAKE and E LIOT, 146. 
Albion Works, Braintree, Essex. 776 


for Sale :— 


One 1400 K.W. BELLISS TRIPLE-EXPAN- 
SION —— . with E.C.C. weiange 2d ag vulating 
g en) 








oP P 


Also EXA ACTLY. ‘SIMILAR SET, Engine by 
McLaren. Specifications on application to :— 


R. H. LONGBOTHAM & CO., Ltd., 





Rvssia.—A Russian Naval En- 


R wishes to MAKE ARRANGEMENTS with 
british Firms, for PUSHING THEIR BUSINESS in poeeA 
afver the War.— Write offers to E., c/o Gould’s, 54, New 
Oxtord-street, W.C. 1. s P751 » 


Wa ted, a Plant for the Distilla- 


TION of BOT OCMLOBRENZOLE, — peste, full 
qeneripticns Payption and whére can be seen, 765, “The 


anted, Gas Engincs—We. are 
BUYERS of conn tal ind a - Ai ma Engine. 


ie = al eens, nw 
ee r 











tive units will bes old ‘comnpigto or opera. Both 
e engines are 


aes are in 4 
very suitable =! = or ry eacinees 
eer, Wakefield. 


Telephones : ie akenicid B67 Ni Newcastle-on-Tyne. 


For Sale :— 


One 160-K.W. Direet-coupled Steam GHNERATING 
SET, for immediate pale. comprisin, 
Cross-compound Cor CONDENSING ENGINES, by 





667 « 








Davy Brothers, for ibs steam pressure. 
GENERATOR, b ipol pound wound, 
Ys vette ~] 
ag oy seen runnin So sthinisie 
DAVY BROTH , Limited, Park Ironworks, a + 








Fer Sale, — 


THREE poetry 4 BOLLERS, 30ft. by éft., in 





anted,Good Second-hand 10in. 


to lain. Four Wheel COUPLED LOCO ready for 
imeduthate work. —Address, 768, “ The Engineer” Office. 758 + 





e ith all eo as and fittings. 
—_ = | reseure 170 1 tb. ao nch. 
2. 8 + roe STEAM PIPING and 3in. OAST 
18ON FEED Pi PIN 
For fi to F. H. RUDD, A.M.1. ER. 


al 
Electricity Works, ty Ao demt Rochdale. 





or . Sale :-— 


sinall GRINDING MACHINE for 
other , vee articles. Sliding centre, 


oe Lapa 4 MACHESE. aa 

ne in. centre, double 

7ft. i hone. ; a a ing, - oymnies notion! witneet 
ing bianks. exagon t 

driven from * cote tershaft, with universal joint t with aril 

drilling blanks. Three-jaw chuck and necessary counter. 


‘One LATHE, 12sin. centres, 12ft. bed, havin 
and slide rest, » ae back rest, also two geared heads ad 
ps heads, with sliding and surfacing motions. Two co a 


uuges, ream 
Sint i gn 


necessary chuck and face-plate also supplie 

hand athe.) ! . Siege “dg 
8 H.P. Crossley GAS ENGINE, with all p 

out ipmett. Sceeanty 

One No, § Centrifugal OIL EXTRACTOR, 

The above are in good working condition. 

JAMES ARCH1t ALE and CO.,, 

LEDSAM-STREET, BIRMINGHAM. 


for Sale :— 
Two LOCOMOTIVES, cyls. 17in. dia., Cop, 


ronan, steel panes, steam ood vacuum brakes, 
wheels, four coupled; working pressure 150.’ 165 Ib: 
PARSONS STEAM TURBINE, ; K.W,, 
1200 r.p.m., 200 Ib. to sq. in., with alternator, field rota 
t ay and exciter complete ; 6000 volt maximum load ; 


WILLANS. TAeeons STEAM TURBINE and 


Ltd, 
548 





ALTER: .W., 1200 r.p.m., 200 1b. to sq. in, 
11,000 vole, pokes hase, somplete with exciter, alsd 
ndensing plant, air and circulating water pumps, &, 


co} 
2-PHASE “ALTERNATOR, 1400 K.W 
volts, 50 cycles, py the E.C. Coy. 
— engine by ore a dM 
citer and condensing 
2- PHASE ALTERNATOR, 1400 K.W., 
volts, 50 cycles, by the E.C. ‘Coy. 
vertical engine by J. and H. 
eaciter and condeasing plant. 


2100 
with id -expaneion 
orcom, complete with 


2100 
» with triple-expansion 
cLaren, complete with 


350 K.W. ALTERNA TOR, pet ee 50 cycles 
550 volts, by B.'Th Co., driven by 6 H.P. Crose-com. 
pound Engines by Barclay, 26in. H P. cyl., — LP 
cyl, Ls stroke, fly-wheei 20ft. diam., &¢ Very 

One “TRIPLEX LIFT PUMP and MOTOR, 
capacity 12,000 galls. per hour, motor 500 volts, by the 


British Electric Plant Co. 
R. H. LONGBOTHAM & CO., Ltd, 
WAKEFIELD, 
& AT MILBURN HOUSE, "rae ated -TYNE, 


Ni: A Ag i 867_Newcast) 
“ Engineer, Waeneld 2017 6 


[for Sale.— 


40 B H.P. Crossley pets: dd ENGINE, N 





51674, 








oomuiote with tanks and PENGIN now fix 
23 BH P. Crsastey G08 INE, No. 30421. 
9 B.H. P. Crossiey pe GAS ENGINE, No. 4727 
32 B.H.P. Ta says Giationsey Olt aie ta No. 7934 
8 N.H.P. Horisontal S1EAM ENGINE by Davey Paxman 
7 N.H.P. Portab le STEAM KENGINK, by Marshail, Sons and 
Co , Gainsboro’ 
woibe :H.P. Portable STEAM ENGINE, by Barrows, reinsure 
3 
3 HP. D.C. MOTOR, t Pere hs 500 R.P.M 
6H P., 6 H.P., and 4 KLECTRIC MOTORS, 10 
volts, by Mawasileys. 
of gm: and lin. diameter extra flexible STEEL 
WIRE RUPE. 
STANLEY ENGINEERING ©O., Bath. 742. 
- ° 
se Sale, Blower, 5in., with 


tite DigrOSAL.—u fH Ki Eine. anac 


rh or oc ale, Boiler Flue Tubes, 
28ft. to Wit. long, 3tt. to 3ft. Zin, dia., sin. plate, taken 
— out of Lanes. ile:s wesking to 100 1b. pressure.— 
ddress, 711, *‘ The Engineer ” Office. 7s 

Plant 


or Sale, Boring 
suitable for 800ft 
60Uf u. 


leys ; for imme 
., Litd., Engineers 
1703 








as 


follows :— 
One PORTABLE RIG, 12 B.H.P., 
One ditto, 24 B.H.P., suitable for 


Spare pee parts for same, 

Hollow — oi rngractet al POLES, 2}in. dia., right hand, 
000fc. in L6ft. lengt! 

Hollow Steel FL SHING ‘POLES, 2in. dia., 2000ft. in 1é6ft 


Two RufaRy TABLES for Core Drilling. 


Apply, in ia to MACDONALD, 8, Upper Thames 
street, London 758 6 


3 or Sale, Cornish Builer, 950 Ib 

ae pressure, 16ft. by 5ft.; insured, Price £%. 
haser to remove.—Apply, CHARLES WELLS, Ltd, 

iwoue Bedford. 482 « 


= 

fk or Sale, Five Air Compressors, 
belt and steam-driven, capacities from 1.0 to 900 cubic 

feet ; in excellent condition. 

RIDDEL and Cu., 49, St. Enoch- -square, Glasgow. 695 « 


‘or Sale, Fowler Road Loco- 


MOTIV Reciiodal: springs, three spreds, ooniegs &. 
—W. REYNOLDS, Fordtiela douse, Ampthill. 


fers Sale, Galloway Boiler, 1sft. 


=< Passed for 1001b working pressure ; splendid 
eintien £375 net cash—Write, Z.L. ib scare 
Deacon's, 7, Bin TE ull-street, E.C. 3. 741 « 


for Sale, High-class Cylindrical 


MULTITUBU LAK site R. fitted with withdrawable 
furnace and fire tubes ; a capacity 2000 ib. water 
r hour with coal and’ suita ie draught. Working pressure 
80 lb. per sq. inch. If pmo buiier_can be fitted with 
superheater.— Particulars and price from MAREE ALL, ¢ — 
and CU,, Ltd., Engineers, Gainsborough. 


‘ % . 

for Sale, New Patent Crucible 

FURNACE, to take four 80/901b. Crucibles, and said 

te Ao three melts a day from 6 a.m. Moulding boacs a 
24sin. x 16in. 


2tgin. X 18in. 
abin: x 13hin. 
18in. a 17gir. 




















“poilds's :— 


18m. X ldgin 
Believed to be complete, with moulders 
fireclay, crucibles, blower, tools, &. 

A rough sketch showing the arrangement can be supplied, 
and the plant can be inspected, dismantled in London, from 
— COHEN, SONS and UU., 600, Commercial-rosd 

it 14. ES « 


Eas 
ie Sale, One 24in. Boring and 


SURFACING LATHE. 
¢ Special Dupiex PLANING MACHINE, 
suitable or points, crossings, &c. 
One PLANING MACHINX, to plane 16ft. by 4ft. 
One Fixed HYDRAULIC RIVETER, 5ft. 8in. gap, with 
Bey and pumps. 
Two Wall Radial DRILLING MACHINES, 2in. 


ndles. 
POne ok 6in. SCREW-CUTTING LATHE 
One 5-ton Suspended WEIGHING MACHEN E, by Denis 
RIDDEL aud CO., 40, St. Enoch-square, Glasgow. 696 + 6 


For Sale, One Powerful Belt- 


DRIVEN VERTICAL BORING MILL, spindle fine 
diameter, 3ft. 6in. travel; admits between standards fft. 
suitable for turning large marine cylinders, propellers, &c 

RIDDEL and CO., 40, St. Knoch-square, Giasgow. 6% « 


sand, firebricks, 





by Hulse 


and 3in, 








or Sale, One Powerful Treble: 


GEARED SLIDING, ag mage and SCREW- 
CUTTING LATHE, with bed 5ift. 4in. overall; suitable for 
ane long rolls and cutting long screws; in excellent con 

on. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 695 « 


ie Sale or Hire, Electric 


Moms ft BE ATRL Ea 
POxrs, MACE CHINE wh of 
very. 


desert 3 Teasonatle 
terms, im: te deliv 
Queen: invorins ja Street, London, EC. Tel. : 





LLL ‘and SONS, 37, 
City 3938. 2025 « 








Mers or 
rind in 


and, 


léft 
me 
5 

lb 
£%. 
td., 


'S, 


abie 





¢ 
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Industrial Management. 


THE announcement made a few days ago of 
the foundation of a lectureship in industrial manage- 
ment at the Manchester School of Technology is 
another sign of the importance which is now being 
attached to a subject thet embraces very many 
important factors. Scien; ific industrial management 
has received much deeper study in the United States 
than in this country, but three and a-half years of war 
have taught our manufacturers—or at any rate a large 
proportion of them—that there was much room for 
jmprovement in industrial methods. Many changes 
for the better have been brought about by the extreme 
pressure of circumstances, and the great increase in 
production which has been effected is the significant 
result. Efficiency and economy must be the watch- 
words of our manufacturing engineers, and waste, 
whether of human labour or material, must not be 
permitted. Industrial management is therefore 
always worthy of close attention, and the formation of 
a lectureship on the subject at the Municipal School 
of Technology is a welcome step. The fact that the 
funds for the endowment of the lectureship for a pericd 
of five years is being provided by the generosity of a 
group of large firms engaged in the principal industries 
of this district shows that Manchesfer, at any rate, is 
waking up to the importance of the subject, and it is 
to be hoped similar steps will be taken in other large 
manufacturing centres to provide instruction in 
scientific management by men who are qualified for 
the task. Such departments must, however, keep in 
touch with practical industrial conditions, and we 
understand that at Manchester this aspect of the 
matter is not being lost sight of, for it is the intention 
of the educational authorities to invite managers, 
directors and experts in the different branches of 
manufacture to come forward and give the public the 
benefit of their views. Such service will be adequately 
remunerated. 


Electro-Culture Committee. 


THE hope expressed in the leading article 
dealing with recent developments in electro-culture, 
which was published in THE ENGINEER of February 
15th, that a Government Committee would be 
appointed to investigate some of the difficult pro- 
blems which await solution, has now been realised. 
It was announced a few days ago that the President 
of the Board of Agriculture had appointed such a 
committee, and thé terms of reference include all 
electrical questions in connection with the carrying 
out of experiments in electro-culture, and particularly 
with regard to the construction of apparatus for us2 
on an economic scale. The committee is also charged 
with the making of such electrical measurements as 
may be necessary in connection with the experiments. 
It would be idle to pretend that the constitution of 
the committee, of which Sir John Snell is chairman, 
and of which the list of members was given in our last 
issue, is likely to give satisfaction to those who have 
worked at this subject for a considerable period. It 
is probably correct to say that only Professor Black- 
man, of the ten members forming the committee, has 
really given any serious attention to the subject of 
electro-culture. The committee is eminently strong 
on the purely scientific side, and both the chairman 
and Mr. Highfield represent electrical engineering, 
but the absence from the list of members of any of 
those who have been associated with the practical part 
of the work on the agricultural side, or of the muni- 
cipal interests which have defrayed the cost of a good 
deal of experimental work during the past year, or of 
the manufacturers of electrical apparatus, must have 
the effect of weakening the authority of any report 
which may be issued. Plans are already being made 
by those familiar with what is required to be done for 
an important extension of the field of experiment and 
the testing of apparatus and method under commercial 
conditions during the coming season, and the co- 
operation of some of these pioneer investigators with 
the committee, and indeed their election as members, 
appears to be eminently desirable. 


Classification of Concrete Ships. 


THE decision as a war expedient, mainly 
with the object of economising labour and material, 
to undertake the construction of a considerable 
number of concrete ships, has brought the whole 
subject before the Classification Societies, and both 
Lloyd’s Register and the British Corporation have 
decided to assign a provisional class to these vessels. 
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This action should not be interpreted as a recognition 
by either of the societies named that the concrete ship 
is destined to take a regular place in the register of the 
mercantile marine, but rather as a reflection of the 
need for exercising supervision over the design of ships 
for which orders have now been placed with British 
builders. Itis known that only comparatively small 
vessels, mainly tugs, and barges, which will not be fitted 
with propelling machinery, have been laid down up to 
the present time, and it will be necessary to await 
the performance of sea-going ships, in the construction 
of which reinforced concrete is the chief material 
employed, before any definite opinion can be expressed 
as to the future of this system. The subject came 
under review at the annual meeting of the British 
Corporation which was held in Glasgow on February 
21st. It was then pointed out that although the 
ferro-concrete ship was not a new departure, the needs 
of the war had led to developments which it would 
have taken meny years of normal conditions to bring 
about. The Technical Committee of the British 
Corporation, in a report presented to the annual 
meeting, stated that many designs for ferro-concrete 
construction had received the consideration of the 
committee, and some had been chosen for acceptance 
as sound experimental propositions. The opinion wes 
= : : 

expressed that it remains to be proved from actual 
experience whether the advantages of cheapness in 
first cost, rapidity of construction, and saving ia 
upkeep, will enable concrete ships to compet? with the 
normal] type of steel ship. The vieaw put forward is 
that the serious development of the “cast” ship 
awaits the discovery of a composition more elastic 
than concrete, and approximating to the behaviour 
of steel under stress. If such a matecial could be 
discovered there should be great possibilities in the 
concrete ship, as the economy to be realised-is prac- 
tically that which casting has over forging. 


Vital Shipbuilding Statistics. 


THE statistics which have been issued during 
February of the birth and death rates of shipping are 
of extraordinary interest. When they are subjected to 
analysis they arouse mixed feelings. The returns 
issued by the Admiralty of losses and attacks on 
merchant shipping by hostile submarines are now 
complete for a period of twelve months. The losses 
inships of 1600 tons and over, during a year of un- 
restricted submarine war, number 824, and of smaller 
ships and fishing craft 478, making a total of 1302. 
It is satisfactory to note that although the sum of 
losses is a large one, the curve of sinkings has, in spite 
of periodical ascents, gradually reached a lower level, 
the average number of big ships sunk per month 
having fallen from 26.6 in April, 1917, 18.75 in May, 
20 in June, 17 in July and August last, to 10, 13.5, 13, 
10.5, 15, and 7.5in the following months, the losses 
for January, 1917, being the lowest of the series. 
The average for February will probably show a rise, 
but in face of the definite statement that a larger 
number of U boats have been at work during recent 
months the revelation which the statistics give of the 
higher efficiency of the anti-submarine service is an 
encouraging symptom. It is unfortunate that the 
shipbuilding policy of the Government is not showing 
results which would to a greater degree than is the 
ease replace -the lost shipping with new tonnage. 
The official figures for the output of merchant ships 
from British yards in the caleadar year 1917, was 
stated by Sir Leo Money, ia the House of Commons, 
to be 200 ships of 1500 tons gross and upwards, aggre- 
gating 1,057,696 tons, which gave an average tonnage 
sligh.ly in excess of 5000. The whol? of thesa vessels, 
it should be noted, were completed and brought into 
service last year. Some additional statistics dealing 
with the ships completed and commissioned in 
November and December, 1917, and January, 1918, 
are frankly disappointing—the gross tonnage, which 
was 130,275 in the first month of the series, declining 
to 115,752 tons in the second, and fell to 55,588 tons 
in January. Of the fifty four vessels completed 
during the three months twelve were standard ships. 
Assuming that the tonnage of the ships in the large 
class sunk during the year for which the Admiralty 
returns are now complete to have av2raged 3000, the 
losses in round figures come out at 2,500,000 tons, 
against which the output for a period nearly but not 
quite coincident was as stated above. The demobil- 
isation of 20,000 additional shipyard workers, which 
has been announced, is obviously a necessary step. 


Reconstruction Policy. 


THE task of forming an organisation to 
carry out the important functions which are to be 
discharged by the Ministry of Reconstruction is a 
somewhat difficult one, but evidence accumulates that 
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it is being grappled with in the right spirit. . At. the- 
representative meeting called by the Industrial 

Reconstruction Couacil at the Guildhall on February 

15th, an opportunity was provided for the various 

Government Departments concerned, as well as 

representatives of employers and employed, to state 

their opinions on some aspects of the question. The 

announcement during the month of the names of, 
those elected to the Advisory Council of the Ministry 

of Reconstruction gives further proof that the recon-. 
struction of the indastrial system is being attacked on 

sound lines. No fewer than between thirty and forty 

members drawn from various national interests, both 

on the capital and labour side, as well as representa- 

tives of women in industry, have been already elected, 

and the list is by no means, it is understood, yet 

complete. Engineering, shipbuilding, textiles, 

mining, agriculture, transport, banking and science 

are among the principal manufacturiag or professional 

activities for which members of the committee stand. 

It will be recalled that in the first publie statement on 

the system which is now being built up Dr. Addison 

indicated that the work of the Ministry would be 

divided into four main sections. They are intended 

to deal with—(1) finance, transport and common 

services ; (2) production and commercial organisa- 

tion; (3) labour and industrial organisations; (4) 

social development, including rural reconstruction. 

The members of the Advisory Council will serve on 

those sections of the Ministry to which their experience 

suggests they are most competent to render effective | 
aid. Specific questions will be referred by the 

Ministry of Reconstruction to the various sections, 

and the Council will have an opportunity, through the - 
machinery now set up, of tendering advice on the 

subjects delegated to the sections for consideration, as 

well as of suggesting other subjects to which attention , 
should be given. It will be agreed that, in an organi- 

sation in which a large number of committees, 

with occasional special sub-committees, will work, an” 
Advisory Council, such as has now been appointed, 

can render not only useful direct service, but give 

indirect aid in co-ordinating the work in progress.’ 
The system of Council, sections and committees may, 

to the casual critic, look somewhat cumbrous, but 

it appears to have been well thought out. 


Repairs to Privately-owned Wagons. 


RaILway companies have no love for the- 
privately-owned wagon, yet it has proved to be of, 
very great value to them, as it saves a large capital 
outlay on material that is used irregularly, and in 
rolling stock which calls for considerable upkeep. 
Aswe have more than once pointed out, the privately- 
owned wagon has been in existence since before there. 
were railways, and its use on the line has received 
legislative sanction, inasmuch as practically all 
English railway companies have sought and obtained 
exemption from providing wagons for the conveyance, 
of coal, lime, &c. As a result there are now about 
650,000 privately-owned wagons in this country, 
and one consequence is that there are a large 
number of firms whose main business it is to repair 
these wagons. How many such firms there are we do 
not know, but ‘‘ Bradshaw’s Railway Manual” gives 
a list of seventeen, and from this list we notice many 
omissions. Few owners of wagons execute their own 
repairs, this work being generally contracted for with 
the firms just referred to, who have depots at the 
numerous yards up and down the country. The name 
of the repairing firm is carried by the wagon which, 
when it needs repair, is sent to the nearest depot of 
that firm, sometimes many miles away. The diffi- 
culty in providing material for repairs, and the general 
scarcity of labour, together with the empty mileage 
necessary when sending a wagon to its nearest specified 
yard, have led to a consideration of the feasibility of 
pooling repairs. By so doing it should be possible 
(a) to reduce the number of firms sending to each yard, 
and so save labour ; (b) to reduce the number of parts 
that have to be kept at each yard, and so economise 
in material ; and (c) to reduce the empty mileage, and 
so save power. The private wagon repairing com- 
panies have had this question before them, and as a 
result have decided to consolidate their repairs in one 
firm, to be known as Wagon Repairs, Limited, which 
will come into operation as from March 31st. 


Supplies of Steel. 


THE scheme which: has been put in force 
with the object of meeting the conditions arising from 
the shortage of steel has b2en worked out by the 
Steel Allocation Committee of the Ministry of 
Munitions. Its application has been accompanied by 
the issue of a statement under the authority of the 
Controller of Iron and Steel Production explaining 
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the procedure which it will be necessary to adopt to 
obtain deliveries of steel sections. For the purposes 
of the scheme, the country has been divided into 
six areas, the Scottish, the North-East Coast, the 
Sheffield, the Manchester, the Birmingham, and the 
South Wales area. The largest of the areas is the 
last named ; it includes not only the Welsh irdustrial 
centres, but London and the South and West of 
England. Each of the areas has been placed in charge 
of a steel superintendent representing the Admiralty 
and the Ministry of Munitions, and it will be the duty 
of the superintendents to advise and assist firms 
situated in the various areas in obtaining the supplies 
of steel needed for authorised requirements. The 
shortage of steel at the present time is largely due to 
the lack of the necessary rolling facilities, and for 
this reason a list of standardised sections has been 
published, the intention being that users shall confine 
their requirements to sections included in this list. 
The limitation of the number of sections should be 
associated with an increased output, and, indeed, the 
rolling programmes at the principal works are being 
arranged by the superintendents in consultation with 
committees representative of manufacturing interests. 
It is stated that the needs of the various national 
services and the country generally have been rigidly 
estimated, and the available supplies are being 
carefully allocated to particular requirements on e@ 
special system of prefix lettering for orders for 
different classes of work. The needs of the ship- 
building industry have received special consideration, 
and in order that the mills working on shipbuilding 
material shall be concentrated on that work, other 
firms are being asked to undertak> the production of 
plates and sheets of smaller sizes. It will b> necessary 
for consumers to comply strictly with the procedure 
described in the explanatory statement. 


Naval Events. 


SEVERAL regrettable losses have to be 
recorded in the naval history of the past month. 
On the 4th, the Admiralty announced that the armed 
boarding steamer Louvain—formerly the Great 
Eastern Railway Company’s Dresden—had_ been 
torpedoed and sunk by a German submarine in the 
Mediterranean, on January 2Ist, with the loss of 
224 lives. On the 5th, it was further announced that 
on or about January 27th the British submarine E 14 
was sunk in the Dardanelles while attempting to 
complete the destruction of the Goeben. Seven of 
her crew were rescued by the Turks. At about 
6 p.m. on the 5th, the Anchor liner Tuscania, carrying 
United States troops, was torpedoed off the Irish 
eoast. The total number on board her at the time 
was 2397, and of these all but 166 were saved alive. 
It is understood that this vessel was fitted with 
hydraulically operated water-tight doors, and that in 
spite of the large hole made in her hull by the explosion 
of the torpedo, she remained afloat for about three 
hours after the disaster. On the night of the 8th, 
the British destroyer Boxer was sunk in the Channel 
as the result of a collision. One life was lost. At 
about 1 a.m. on the 15th, a flotilla of large German 
destroyers raided the British patrol forces in the 
Straits of Dover. One trawler and seven drifters 
engaged at the moment in huating for an enemy 
submarine were sunk by the Germans, who speedily 
made off before they could be intercepted by our 
vessels. The casualties suffered in the action 
numbered, it is believed, about thirty. Soon after 
midnight on the 16th, Dover was bombarded from 
the sea for three or four minutes by enemy forces. 
As @ result of about thirty rounds discharged against 
the town, one child was killed and seven people were 
injured. 


Aeronautical Activity. 


THE aeronautical activity witnessed during 
the past month has been of remarkable intensity, 
when we consider the time of the year and the weather 
conditions that have prevailed. It would appezar that 
each side has been putting forth a strong effort to 
secure aerial supremacy preparatory to the resumption 
of a new period of intense warfare. The month’s 
record is highly gratifying to the Western Allies, for 
on all hands the Germans have had the worst of it in 
the air during February. Writing before the month 
is quite closed, we have to record three enemy air 
raids against London. These occurred during the 
nights of the 16th, 17th and 18th. The two earlier 
raids were each made by about half-a-dozen machines, 
but in each case only one enemy aeroplane succeeded 
in penetrating our outer defences. The third raid is 
believed to have been carried out by but one machine, 
and resulted in neither damage nor casualties. The 
total casualties caused by the two others amounted 





to twenty-seven killed and forty-one injured. Since 
we wrote last month the enemy has also raided Paris. 
This raid, made by four squadrons of aeroplanes, 
resulted in the deaths of fifty people and injuries to 
206 others. The Germans claim to have dropped 
14 tons of bombs during it. They lost one of the 
machines taking part in it. Another was destroyed 
off Dover on the night of the 16th. 


Allied Air Raids. 


Acatnst these efforts of the enemy, the 
Allies can place a long list of raids on German towns. 
On the 5th, the French dropped 3} tons of bombs 
on Saarbrucken. On the night of the 9th, Courcelles- 
les-Metz received a ton from the British. During 
the day of the 11th, our aviators dropped 1} tons on 
Offenbutg, while our Allies attacked Metz-Sablons. 
Thionville, Conflans, Chambley, and Metz-Sablous 
were bombed with 4} tons of explosives on the night 
of the 12th by the French, and on the 16th, Metz- 
Sablons, Forbach, Bensdorf and Ensisheim were 
attacked. On the night of the 16th, British aviators 
bombed Conflans, and on the night of the 17th, the 
same town was again bombarded from the air by our 
machines. ‘reves and Thionville were bombed by 
us on the 18th during the day and again during the 
night of the 18th. A third raid on Treves was 
earried out by the British during the day of the 19th, 
while on the night of the 19th Thionville was again 
visited. On the* 20th, British machines bombed 
Pirmasens. In addition to all this raiding activity 
our aviators in Italy have scored some notable 
successes; the Royal Naval Air Service has been busy 
against the enemy in Flanders, and our regular 
routine flying work along the front in France has 
been carried out with great success. How intense 
the latter work has been may be judged from the 
fact that on one night alone, that of the 21st-22nd, 
our aeroplanes dropped 678 bombs over the enemy’s 
back areas. The results of the air fighting reported 
by Sir Douglas Haig during the month tell the same 
story. Up to and including the 24th, the Germans 
lost onthe British front eighty-one aeroplanes, together 
with forty others driven down out of control. The 
number of British machines reported missing during 
the same period was thirty-two, including three that 
failed to return from bombing raids. Well over half 
these totals oceurred during the four days from the 
16th to the 19th. In the aviation communiqué 
covering the operations of the 25th, it was intimated 
that during the night of the 25th-26th our airmen 
dropped over 1200 bombs in the enemy’s back areas. 
ch‘efly on his asrodromes near Ghent, Tournai, and 
Courtrai. 








INDUSTRIAL AND SCIENTIFIC RESEARCH IN 
ITALY. 


TuE Scientific and Technical Committee for Italian 
industries, which has long been a desideratum, was 
established in 1916, and we are indebted to Signor 
Semenza, of Milan, for information with regard to its 
functions. The separation into water-tight compart- 
ments of the scientific and practical treatment of 
industrial problems has long been felt by Italians 
to be a serious obstacle to the work of those who 
wished to make use in their businesses of the scien- 
tific training given in universities and technical col- 
leges. Even in such a subject as agriculture, where 
it requires some effort to disassociate the two aspects 
of the problems handled, this unfortunate tendency 
has gone far to neutralise any advantage that agri- 
cultural colleges might have been expected to give 
to the farmer. A man who entrusted the manage- 
ment of his estate to a student abundantly furnished 
with diplomas would too often find that, however 
high might be the scientific attainments of that 
student, he was a mere child when it came to the 
practical handling of work. In other departments 
this antagonism of science and practice was naturally 
even more in evidence. ; 

One result of the war has been to make men realise 
more clearly than before how urgent is the need to 
break down this wall of separation if Italy is to develop 
her natural resources on sucha scale as will enable 
her to make good the terrible war waste of the 
last three years, and to enter on that era of pros- 
perity which it is hoped to realise. The leaders of 
industry must rio longer scoff at men of science as 
spectacled dreamers, and the men of science must 
realise that one at least of the ultimate objects of 
research must ever be the development of national 
wealth and well-being. 

Under these circumstances and in response to a 
widespread feeling, the Societa Italiana per il Pro- 
gresso delle Scienze, in a meeting held at Rome, in 
1916, determined to take- action. Concrete pro- 
posals submitted to its consideration by a group of 
distinguished professors and men of mark in indus- 
trial life were discussed, and the following order of 
the day was passed :—‘‘ The Societa Italiana pel Pro- 
gresso delle Scienze, realising the needs of the time, 





reaffirming the objects which inspired its founders 
and giving its support to a group of manufacturers, 
accepts the proposal to establish, in alliance with 
them, a national scientific-technical committee, 
having for its object the development of Italian 
industry, with its office in Milan.” 

On July 5th a meeting was held in Milan, at which 
S. E. Morpurgo, Under Secretary of State, repre- 
senting S.E. the President of the Council, was pre- 
sent, as well as other Ministers interested. The 
officers and members of the executive committee were 
elected in equal numbers from the Committee and the 
Societa delle Scienze. To emphasise the community 
of their purpose, these two bodies called the meeting 
of a congress for April, 1917, in Milan, to which the 
Association of Italian Industrial Companies was 
invited to send representatives. 

The President, the Senator G. Colombo, presented 
a report to this congress, the following extracts from 
which indicate the programme of the committee :— 
“The object of the committee is clearly indicated by 
its title, and was already recognised by Signor Cara- 
sola, when, as Minister of Agriculture Industry and 
Commerce, he congratulated the promoters of the com- 
mittee on having asserted the necessity of the joint 
action of science in alliance with industry. In the 
report submitted to the congress, the executive 
committee, moreover, referred to other objects which 
are closely related to this. It called the attention of 
Italians to the danger of the industrial supremacy 
which Germany had been able to win all the world 
over, and more especially in Italy, a young country 
scantily endowed with natural resources, and whosv 
development had; moreover, been seriously hin- 
dered by legislation, and by the existing treaties of 
commerce. It also dwelt on the fact that the pro- 
sperity of German industry was due, not only to that 
country’s wealth in iron and coal mines, but also to 
the active co-operation of scientific research and 
practical work, by which the country’s natural wealth 
and knowledge were directed to the development of 
improvements in manufacture and to the application 
of scientific discoveries to the furtherance of indus- 
trial work. Moreover, the State gave its powerful 
aid to the attainment of these objects by its perfect 
system of scientific, technical, and professional instruc- 
tion, and by the establishment of numerous labora- 
tories for research in the service of industries. In 
conclusion, the need was insisted on that not only 
should the assistance of the State be claimed, but 
that scientific and practical men should get into 
touch and work together harmoniously with the 
conviction that only by the alliance of both could 
the wealth of the nation be adequately developed. 
We Italians are, speaking generally, inclined to 
believe that science is a beautiful ornament of social 
life, and the student a man of ideals worthy of all 
honour, but that neither one nor the other is of real 
service in industrial life. Now we begin to realise 
that the exact opposite is the truth. It is due simply 
to science that Germany has won a real supremacy 
throughout the world in chemicals and dyestuffs. 
It is due to German organisation and German method 
that the whole world has been swamped with a mass 
of her products that defy all competition. It is a 
carefully systematised training from elementary 
school to university that has planted Germany’s 
feet firmly on the path of world-wide dominance. 
Here in Italy there is pressing need that we should 
give our minds to the reorganisation of education 
from the universities and the technical colleges to the 
elementary schools. But if this is the most urgent 
it is far from being the only problem which this com- 
mittee must take in hand. And, accordingly, sub- 
committees have been established for dealing with 
the various groups of industries. At present sub- 
committees have been appointed for the extractive 
industries, chemistry, m>2chanics, agriculture and 
food, paper-making, textiles, transport, aeronautics, 
electro-technical science and fisheries. Each one of 
these sub-committees will be provided with a per- 
manent staff that will keep in touch with the central 
committee, which, in its turn, will co-ordinate infor- 
mation and carry out research in special departments. 
It is sufficiently obvious that this programme cannot 
be carried out in a short term, and, accordingly, it is 
intended that this committee shall become a perma- 
nent institution and a fruitful centre for propaganda, 
for the collection of information, and the giving of 
advice.” 

With this object in view, the committee took over 
and expanded the work of Ing. V. Fenzi by the estab- 
lishment of a technical library, including an index 
of books and articles dealing with scientific and indus- 
tria] subjects, and a staff to furnish replies to any 
inquiries that might be sent it. The committee also 
took in hand, as an urgent matter, the increase of the 
endowments of scientific laboratories, which were 
in the past altogether inadequate. A questionary 
was sent out to the heads of the various laboratories, 
and a meeting of the leading scientific men in aly 
was convoked with a view of ascertaining what was 
the minimum sum which the Government should 
devote to provide the laboratories with suitable 
outfits. 

A memorandum, based on the information so 
collected, which the committee submitted to the 
Ministers concerned, and which was by them 
accepted as a basis for action, was submitted for 
examination to a commission, of which Senator 











Marcu 1, 1918 


THE ENGINEER 


179 
SS oe 











Pirelli was appointed chairman. This commission, 
in @ report presented to and endorsed by the Govern- 
ment, asked in the first instance that the laboratories 
should be adequately equipped with implements, 
and, secondly, that the annual upkeep should be more 
liberally provided for. In order to supplement the 
official endowment, a collection was taken up among 
manufacturers to provide funds for practical research 
and to establish bursaries to maintain advanced 
students in the scientific laboratories. 

Though it is too early yet to look for very definite 
results, the various sub-committees have already set 
to work on practical lines. Thus that concerned 
with fishery has prepared a report on Italian Fisheries 
indicating what steps should be taken to develop 
them. At present, in spite of the fact that Italy is 
geographically a pre-eminently maritime country, 
they are completely undeveloped. The import of 
fish from abroad amounts to over £2,000,000 a year. 
Whereas the yearly take of the English fisher- 
man comes to about £140, and the Frenchinan’s to 
about £40, the Italian’s is less than £8, and even this 
insignificant average depends a great deal on the 
tunny fishery, which is the only one that can, in any 
sense, Claim to be organised. The English fishing 
fleet is manned by under 100,000 men, and the 
catch is about twenty times as great as that of the 
114,000 Italians, who give part or all their time to the 
trade. ‘There is here ample scope for development. 

The sub-committee on transport has in pre- 
paration a report on this subject. The me- 
chanical section has published a report dealing 
with after-war problems. The electro - technical 
section will shortly publish a report based on an in- 
vestigation of the reasons why electrical machinery 
is either not produced in the country, or if so pro- 
duced, is too often of inferior quality. The aero- 
nautic section has turned its attention to co-ordina- 
ting its own work with that of the Lega Aerea Nazio- 
nale and of the Association of the Aeroplane fac- 
tories. 

The sub-committee on fuel has published an in- 
teresting report. In it is discussed the probability 
of an increased demand for fuel after the war, arising 
from the anticipated development of industry, espe- 
cially of metallurgy. The use of substitutes for coal, 
such as peat, lignite, wood, and oil is examined, but it is 
recognised that they can give but limited help, though 
at Terni some of the Martin furnaces have for years 
been heated by lignite gas, and lignite will also be 
used in the furnaces under construction at 8. Gio- 
vanni Valdarno; but the total production of the mines 
is small, and even at the present rate of working they 
will be exhausted in very few years. Lignite can 
be used most advantageously in the Kerpeli grate. 
On the Morgan grate it can only be used mixed with 
two-thirds or three-quarters of coal ; this in spite of 
the fact that the volatile percentage of lignite is as 
high as 35 per cent. or 38 per cent. Its great fria- 
bility and liability to form clinker is a serious 
practical difficulty. Electricity for the heating of 
heavy forgings has not yet been applied with success. 
On the other hand, it is thought that air compressed 
by electric motors may with advantage take the place 
of steam in operating hammers and presses, and 
electricity may also provide heat for annealing fur- 
naces. In conclusion, the report urges the import- 
ance of endeavouring in every way to find substitutes 
for imported coal. 
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How to make the Railways Pay for the War, or the 
Transport Problem Solved. By Roy Horniman, 
with an introduction by Lorp HEADLEY. London: 
George Routledge and Sons, Limited. 8fin. by 
6in., pp. 348. With 22 illustrations, plans and 
diagrams. Price 10s. 6d. 

In the “ Railway Matters’ column of our issues of 

December 7th and January 4th we referred to a 

deputation of “‘Members of Parliament, men of 

science and business, and leading publicists,’ which 
waited upon the President of the Board of Trade on 

November 22nd, to urge upon him the necessity of 

immediate reform of the British railway system, on 

the lines proposed by Mr. Alfred Warwick Gattie, 

Chairman of the New Transport Company. This is 

a subject on which much has been written and the 

present review relates to a book which claims that 

“‘ his—Mr. Gattie’s—scheme for railway reform will 

endow English commerce with a new life.’ As it 

seems likely that the claims for the success of 

Mr. Gattie’s scheme are based on such statistical data 

as are to be found in the work now before us, it 

is desirable that the figures should be carefully 
examined. 

We have much to say about these figures and should 
have had more had the author been more definite in 
many of his statements. This lack of definiteness 
may be judged by the following quotations from the 
first fifty pages :—‘‘ A well-known Member of Parlia- 
ment has truly affirmed that the cost of transport 
very often exceeds the original cost of the article 
transported ’’—page 4. ‘‘ According to calculations 


which have been made, railway expenditure should 
not bo more than £42,000,000 per annum, instead of 
£87,320,000 "’—page 15. 


“Tt has been stated, and 


| the statement has not been contested, that there has 
been a decrease in expenditure on rails of £80,000,000 
over a short period of years ”’—page 20. “Sir George 
Paish, no mean authority, has estimated the average 
length of a goods train at 25 wagons ’’—page 28. 
“‘ Sir George Paish tells us that this average weight— 
carried by a goods wagon—is 3.4 tons ”’—page 29. 
“Mr. Currington, formerly controller of rolling-stock 
on the Great Central Railway, gives the life of a goods 
wagon at 25 years, Sir Guildford Molesworth puts it 
at 16 years ’’—page 30. “It has been stated that 
the maladininistration of railways loses the country 
£365,000,000 a year, or £1,000,000 a day ’—page 46. 
These statements are very general and each breathes 
a challenge, but unless we know, in some cases, when 
and where the statement was made and, in others, 
how the figures were arrived at, we cannot comment 
favourably or otherwise, on them. 

We come now to statements made definitely by 
Mr. Horniman that are either decidedly inaccurate or 
are misleading, or that call for further proof. Taking 
them in the order in which they appear, we find on 
page 6 the statement that ‘‘ many thousands of lives 
have been sacrificed and thousands of human beings 
condemned to hideous torments and agonizing deaths 
because railway directors will not insist on adequate 
experiment being made in the electric block system of 


signalling.”” It is not sufficient to reply to this that 
the block system is adopted throughout every 
passenger carrying line in the kingdom. Mr. 


Horniman, when referring to adequate experiments, 


because he adds, “They still persist in asking 
human beings to do what the human being can never 
do, viz., to guarantee itself against error.” It is then 
observed that electric apparatus could easily protect 
the public against 95 per cent. of railway disasters. 
The amount of value to be placed on these two 
statements will be gauged when we say that, during 
the 45 years that have elapsed since the Board of 
Trade accident returns were established, 1239 pas- 
sengers and 623 servants have bsen killed in train 
accidents of every kind. It is not possible for Mr. 
Horniman, nor for anyone else to say how many of 
these could have been avoided by the means sug- 
gested; but the nature of the accidents inquired 
into by the Board of Trade throw some light 
on the matter. The last complete year of nor- 
mal working was 1913, when 30 inquiries were 
held and in only three cases would such electric 
apparatus have avoided an accident. Moreover, of 
the 182 passenger train accidents that year 73, or 
40 per cent., were derailments which cannot be 
avoided by any kind of b.ock system. From train 
accidents to shunting accidents is a ready transition, 
and we have only four pages to turn over before we 
come to the statement that ‘The opposition to 
automatic coupling which would reduce shunting 
accidents to a minimum, is further evidence of blind 
prejudice.” It is nothing of the sort; it is the 
difference in the construction between the Eng.ish 
and the American car that has led to the latter having 
automatic couplings, the cars there being heavier 
and therefore more dangerous to handle. Yet despite 
the provision of automatic couplings, 123 men were 
killed and 2194 injured in the United States during 
the year ended June 30th, 1916, whilst in the United 
Kingdom, with half as many men and no automatic 
couplings, in 1913 only 16 men were killed and 684 
injured. 

On page 14 it is stated that the rate per ton per inile 
inthe United Kingdom is 1.192d.—this, we presume 
is the average rate. Mr. Slason Thompson, who is 
given as the authority for this statement, does not 
know nor can he even guess what is the average rate 
per ton per mile here, for the simple reason that we 
do not keep ton-mileage figures. We are, however, 
prepared to admit that British rates are higher than 
those of most countries, and for good reasons. Other 
countries possess State-owned, and therefore State- 
aided railways, and in every country grants of Jand 
or of financial assistance have been given. Here, on 
the contrary, railway construction has been handi- 
capped by expensive requirements of the Board of 
Trade and local authorities. Moreover, land here 
is of greater value than in any other country. It is 
natural, too, that being the birthplace of railways, this 
country is in many ways old-fashioned and has made 
mistakes that others, profiting by her experience, 
have avoided.. Reference is made to the Board of 
Trade figures of total tonnage carried. These figures, 
we fear, have given a false impression. To appre- 
ciate the point in question it should be said that 
if a consignment of 8 tons were sent from a station 
on the North Staffordshire Railway to one on the 
Great Eastern, the connecting link being made over 
the Great Northern, each of these three companies used 
to be justified in crediting itself with carrying 8 tons. 
Where the mistake was made was in adding the total 
of all the companies together and giving the aggregate 
as the tonnage conveyed during the year. What is 
now done, under the Railway Companies (Accounts 
and Returns) Act, 1911, is to give also the amount of 
traffic originating.on each railway, and this total is 
the actual tonnage conveyed by all the companies. 
To call the former practice a mis-statement and to say 
that it has been confessed to is hardly accurate. 
Mr. Horniman is, moredVer, at this point himself 
guilty of two mis-sfatements. The difference is one 
of 52.7 per cent., and not 42 per cent.,and as the 











means either lock-and-block or track circuiting, | 





practice was not in force in 1911, his footnote is also 
incorrect. 

Coming now to a chart on page 16, which shows 
that since 1869 the gross receipts have increased 
200 per cent. and the expenditure 290 per cent., we 
would say that on October 29th, 1915, Mr.—now 
Sir George—Greenwood gave these figures in a 
question addressed to the then President of the 
Board of Trade. We looked into this matter at that 
time and found that the ratio of expenses to receipts 
began to increase from 1872—coincident, it is in- 
structive at this time to note, with the big increase 
in trade that came after the. Franco-Prussian War. 
In 1872 the ratio was 49 per cent., but in.1873 it was 
53 per cent., and in .1874 the ratio was 55 per cent. 
Not until 1892 did it rise over that proportion, but 
by 1899 it was 59 per cent. In 1900 the ratio was 
62 per cent., since which year it has only thrice been 
63, and once—in 1908—64. If we take the two 
decades 1894-1903 and 1904-1913 we find that in 
those twenty years the receipts increased by 73 per 
cent. and the expenditure by 91.1 per cent. ; but for 
the latter ten years the receipts increased 25.8 per cent. 
and the expenditure 27.3 per cent. Put another 
way, if the ratio for 1869-1912 is as 145 to 100, then 
for 1894-1903 it is 125to 100,and for 1904-1913 it is 
106 to 100. In the United States, by the way, the 
ratio for the last-named period was 113 to 100. The 
explanation we would advance for the increase that 
set in in the ‘eighties is that the increased expense of 
the block system, signalling, continuous brakes, 
larger stations, more comfortable carriages—all 
non-revenue-earning items—began to be experi- 
enced. Anticipating a remark made by Mr. 
Horniman on page 22, we would say that the benefits 
of superheating are no doubt seen in the just indicated 
lesser growth during the last ten years of the ratio of 
expenses to receipts. 

In this connection the evidence of Sir Charles J. 
Owens before the Lord Loreburn Royal Commission 
on June 10th, 1914, is brought in, and the figures 
Sir Charles gave are compared with the statement 
of Mr. Greenwood—who apparently got them from 
Mr. Gattie, as they are said to have been given in a 
diagram at a lecture delivered on March 2nd, 1914. 
Sir Charles, however, was comparing the year 1893 
with the present time. It should be first observed 
that in Q 7393 the witness said: ‘‘ There has been 
during the past 20 years a very considerable increase 
in the rate of wages and the cost of material in 
practically every industry throughout this and other 
countries.” Further on Sir Charles referred to the 
increase in rates and taxes. Taking his own railway 
—the London and South-Western—he said—Q 7418— 
that comparing the price of coal in 1912 with 1893 
there was an increase of 58 per cent., that steel rails 
had increased in price by 42 per cent.,and whilst 
copper in 1893 varied between £46 10s. and £41 in 
1913, the highest figure it reached was £88 and the 
lowest £61 15s. Other materials were named by 
Sir Charles, but only these three are challenged. 

Not until 1907, we are free to admit, was much 
done in the direction of raising rates of pay, but for 
twenty or thirty years prior to that time hours had 
been reduced, and this is a change that has been costly 
to the companies. Sir Charles’ figures as to rails were 
quite correct. In 1893, according to Mr. Horniman’s 
own table on page 19, the average export price for 
iron and steel rails was £4 16s., and in 1912 it was 
£6 16s., an increase of 41.7 per cent. It must, too, 
be borne in mind that rails are no better now than 
they were in 1893, and possibly they are not so good, 
whilst they certainly have to. carry more traffic. 
Continuing the question of rails, we would anticipate 
the statement of Mr. Gattie’s found on page 27, that 
there are 9,000,000 tons of rails laid in the United 
Kingdom, and that as these, in the old days, would 
cost £15 to £18 per ton, the cost to the companies at 
that price would -have been £140,000,000 ; but at the 
present rate of about £6 a ton the cost would be 
£60,000,000 ; and so “In this one item of rails there 
is a decrease of expenditure of £80,000,000 over a 
short period of years.’’ The value of these figures 
may be judged by the fact that according to our 
estimate there are only about 5,000,000 tons of rails 
in running lines and 500,000 in sidings. Also that 
the whole expenditure on the maintenance of way, 
which includes not only the track but stations, 
buildings, bridges, roads, signals, telegraphs, &c., is 
only twelve millions a year. In the matter of coal, 
whereas the price at the mine was 6s. 9$d. in 1893 
and 9s. O?d. in 1913, the increase named by Sir 


‘Charles was quite correct, whilst his statement as to 


the higher cost of copper is proved by Mr. Horniman’s 
own table on page 25. 

We come now to page 27, where we meet the 
astounding statement that ‘‘the mobility of a 
railway wagon on the track is 3 per cent. of its entire 
existence, and of this 3 per cent. mobility } per cent. 
is laden mobility and 2} per cent: is unladen mobility.” 
This statement is accompanied by figures on which 
certain calculations are based, the result of which 
are submitted as proof of above assertions. Some 
of the calculations are made on figures that are pure 
estimates, but if we could accept them as correct they 
would be of no use, for the simple reason that their 
application is made on wrong lines. One instance 
alone will suffice to destroy the whole argument. 
The number of wagons includes those used for mjneral 
traffic. Out of the 650,000 privately-owned wagons 








~ 180 


THE ENGINEER 





Marca 1, 1918 





fully 600,000 are engaged in coal traffic in addition 
to which there are the railway-owned coal wagons 
which ‘number another 250,000 certain—possibly 
300,000. We therefore estimate that 900,000, or 
64.3 per cent., are engaged in mineral traffic. Those 
who know how this traffic is handled are aware that 
the wagons stand for days at the pit, are then con- 
veyed to “ wait-order”’ sidings, where they may be 
for some days, and on arrival at their ultimate 
destination have to wait the coal merchant’s 
pleasure. Wagons containing coal for shipment are 
subject to much longer delays. For this delay the 
companies are not to blame. Of the remaining 
35 per cent.it is sufficient to say that when a railway- 
owned wagon gets on another system that wagon 
must. be returned to the owning company within a 
very limited time or demurrage is charged, and woe 
betide the goods agent who fails promptly to unload 
a “foreign”? wagon. The mobility of these vehicles 
is, therefore, as rapid as possible when off their own 
system. That the exact opposite treatment should 
be meted out to the company’s own wagons is some- 
what incomprehensible, and, for reasons given, we 
cannot accept Mr. Horniman’s conclusions nor the 
whole of his premises. By the way, the total tonnage 
is given twice on page 28, andthe two figures do not 
agree. -Nor is either correct; the tonnage of 1913 
was 372,037,000. 

It is stated on page 31 that it j< ouite possible to 
eliminate shunting and marshalling. This is a 
definite statement covering all shunting and is 
obviously intended to be read along with the descrip- 
tion of the Goods Clearing House, by the use of which, 
obviously, shunting and marshalling are hoped to be 
made a thing of the past. We would, however, ask 
how can wagons go from the Clearing House to 
certain places without some shunting. On page 40, 
for instance, eleven stations are named in connection 
with a certain question. Among these are Southill, 
Ansdell, Kinnersley, Clifton Bridge, and a station on 
the Maryport. and Carlisle Railway. How could 
wagons be sent to these places on through trains 
from London that would call at the stations named ? 
And if not on a through train, how cana wagon reach 
its destination without some shunting ? 

On page 36 reference is made to “The shunting 
fatalities for 1912-13,’ and further on it is said that 
the numbers for all railway accidents were 422 killed 
and 5753 injured,and that “‘ The great majority of 
these accidents was due to shunting.” The figures, 
we would observe, were for the year 1913, and had no 
relation to 1912,and on reference to Table No. 3, of 
the accident returns for the former year, we find that 
88 were killed and 3172 were injured during shunting. 
On the next page it is said that the companies paid 
£673,254 in 1912 for damages to goods. This figure, 
however, includes other items, such as loss and delay 
to geods. 

The next point on which we disagree with Mr. 
Horniman is where—page 38—he separates pilot 
trip mileage from loaded train mileage. This, we 
assume, is done because, for instance, a wagon from 
Manchester to Chelsea would probably be taken from 
Willesden by a pilot trip. It is, however, part of a 
continuous journey, just as a wagon from London to 
Pendleton on the Lancashire and Yorkshire, would 
probably be worked on a through train to Miles 
Platting and thence to its destination by a pilot trip. 
These trips, moreover, are not of single trucks, but 
twenty or thirty wagons may be on, just like a 
goods train that takes along a branch line the wagons 
brought by main line trains which have been dropped 
at the junction point. How the figure of 34,535,000 
pilot trip mileage is arrived at we are not told; nor 
can we imagine where it can be found. 

As yet we have only been dealing with the 48 pages 
that comprise the first chapter,and our space is 
already more than exhausted. One more quotation 
from the same chapter must therefore suffice. We 
opened our comments by complaining that 
Mr. Horniman constantly alleged that certain state- 
ments had been made, but that, as he failed to give 
chapter and verse, we could not challenge them. 
Such a statement appears on page 46, where it is 
observed that “It has been stated that the mal- 
administration of railways loses the country 
£365,000,000 a year, or £1,000,000 a day, a sum 
which, if saved, would pay for a three years’ war of 
the present character in fifteen years.” We are not 
among the idle critics to whom Mr. Horniman then 
refers; we see the drift of his contentions. If, 
however, the statement here repeated is based on 
similar premises to those which we have challenged, 
there is little hope of the cost of the war being so 
quickly disposed of. 

On the merits of the Goods Clearing House scheme 
we would prefer not to express any opinion at the 
present moment. For the present we would only say 
that the technical details, as far as we know them, 
deserve very serious consideration and, consequently, 
in this respect, the scheme differs entirely from the 
financial aspect on which, if we are to take 
Mr. Horniman as the authority, it is based. 
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A NATIONAL INDUSTRIAL RESEARCH 
LABORATORY. 

EXCERPTS FROM A LECTURE DELIVERED BY SIR 
RICHARD GLAZEBROOK AT THE ROYAL INSTITUTION 
ON TUESDAY, FEBRUARY 26rn. 

FUTURE OF THE N.P.L. 

During this period—-from 1901 to the present time 
—the ultimate control of the National Physical 
Laboratory has rested in all particulars with the 
President and Council of the Royal Society. They 
have been responsible for the finances of the insti- 
tution. Any loss—I am glad to say there has been 
no loss—would have fallen on the funds of the Society; 
the Laboratory, in spite of its name “* National,’’ has 
really been a private concern of the Royal Society, 
supported most cordially throughout by six of the 
leading technical societies, and dependent for part of 
its income On a grant-in-aid from the Treasury, but 
in the main from the receipts from fees. 

From April Ist next there is to be a change. The 
scientific control of the Laboratory is still to be 
exercised by the President and Council] of the Royal 
Society ; the property of the Laboratory is to be 
vested in the Imperial Trust for the encouragement 
of Scientific and Industrial Research—it is now 
vested in the Royal Society. The income of the 
Laboratory, including receipts from fees, is to be 
vested in, and is to be under the control of, the 
Committee of the Privy Council for Scientific and 
Industrial Research. The Laboratory will be 
managed by an Executive Committee appointed as 
heretofore and containing representatives of the 
great technical societies. In this manner it is hoped 
to secure financial stability and to retain at the same 
time the great benefits which have come from the 
close connection with the Royal Society. In the 
future, as in the past, the Laboratory will endeavour 
to discharge two functions ; it will be a Laboratory 
of Industrial Research, and a National Testing 
Institution or Proving House. 


INDUSTRIAL RESEARCH, 


Industrial Research. What is it? In recent 
years much has been written on this subject ; the 
idea of a laboratory devoted to Industrial Research 
is byno means novel, and the steps by which ordinarily 
a scientific discovery develops into a manufacturing 
process are generally recognised. First and foremost 
we have the research student impelled by his thirst 
for knowledge, his desire to penetrate ever deeper 
into the mysteries of Nature ; he does not work with 
the deliberate intention of making something of 
service to humanity. There must be institutions 
where research work is carried on for its own sake, 
where—to apply Sir J. J. Thomson’s recent remark— 
men may make discoveries which may revolutionise 
and not merely reform the world, where they may 
train students in those fundamental laws and 
principles which must be at the root of every success- 
ful endeavour to apply Science to Industry. But 
there is a wide gap between such homes of science 
and the works of the manufacturer, and it is to fill 
this that laboratories of Industrial Research are 
needed. The work of the discoverer needs develop- 
ment and extension before it can be utilised by 
industry. 

SpeciaAL LABORATORIES. 


But it is sometimes urged, ‘“‘ Why do you need a 
special laboratory for such work? Can it not be 
done equally well in one of the university or technical 
college laboratories ? Is it not enough to multiply 
and organise these, to bring the teachers into direct 
contact with the manufacturers of their districts, and 
to encourage the students at an early stage to interest 
themselves in the scientific problems they will have 
to solve later in their daily work?’ To this my 
answer would be that it is not enough. The primary 
work of the professor is to teach and to advance 
knowledge, that of the student is to learn how to 
research and to apply his knowledge. The professor 
will no doubt keep in close contact with the industry 
and take his illustrations from the manufactures of 
his district ; but before his students can usefully engage 
in industrial research they must have a thorough 
grasp of the principles underlying all research and 
of the methods of employing them. Industrial 
problems are usually too complex for students, and, 
moreover, the answers are wanted too rapidly to 


make them subjects of a student’s exercise ; he will 


learn by failures; by the inexperienced the right 
road is only found at last after many tempting tracks 
leading nowhere have been vainly tried. The 
manufacturer who comes with a problem which cannot 
wait will be more sure to find a solution if he applies 
to men whose daily work it is to attempt such prob- 
lems and who have the experience of the past to 
guide them. Moreover, the plant and equipment 
required is special ; the industrial research laboratory 
must be fitted on the industrial scale. A rolling 
mill is not an adjunct required in every technical 
school where the principles of metallurgy are taught, 
and yet without a rolling mill-the study of the light 
alloys at the National Physical Laboratory could not 
have been brought to’ the pitch it- has been.’ The 
plant and equipment of an industrial research 
laboratory is provided for the purpose of applying 
science to industry. .The requirements of students 





and the educational value of the apparatus need not 
be studied. There must, of course, be many 
specialised laboratories of industrial research ; much 
more than the National Physical Laboratory is 
required. I will return to that point later. At 
present I merely wish to urge that university and 
technical college Jaboratories cannot fill all our needs. 


CENTRAL RESEARCH LABORATORY. 


And now, turning to the future, let us consider 
what is to be the position of the Institution as a 
Central Laboratory of Industrial Research. 

In a lecture delivered in Birmingham rather more 
than a year ago, shortly after Lord Crewe had 
announced the formation of the Departme.:t of 
Scientific and Industrial Research, I referred to such 
laboratories, and I wrote :—‘‘ There must be more 
than one; in many cases an industry can be best 
served by a laboratory near its principal centre. 
Large firms, again, may each prefer to have their own 
trade secrets—this must be so to some extent—and 
trade jealousies may interfere with full co-operation, 
but a private laboratory on a really sufficient scale is 
expensive ; too often it becomes little more than 
what I have called a works laboratory for testing the 
products of the factory, and for the smaller firms, at 
least, the only way to secure the full advantage of 
scientific advance is by co-operation—co-operation 
in the laboratory, co-operation, with specialisation 
in production, in the works themselves.” ‘This 
co-operation has already been begun. Various 
trade associations have been formed, or are being 
formed, for the promotion of research on matters of 
interest to the members of the trade. Each such 
association will probably require its own laboratory, 
situated, tur preference, at the centre of the trade 
concerned. This will deal with the special problems 
of the trade, preblems which need intimate association 
with works conditions for their solution and for which 
the close supervision of men in works is important. 

But there are numerous industrial problems which 
can best be dealt with in a central laboratory ; let 
me give some instances of what I mean. Such for 
example are :— 

(1) Investigations into methods of standard- 
isation or of measurement generally. 

(2) Investigations into the physical and 
mechanical properties of materials used in many 
trades. 

(3) Investigations useful to a trade which has 
no fixed centre but is widespread over the country. 

Or, again (4) a central laboratory will be of service as 
@ means whereby information as to large questions 
of general interest, investigated either at the central 
laboratory itself or at the local special laboratories, 
may be circulated and time saved by placing at the 
disposal of any special laboratory requiring them the 
results obtained elsewhere. 

Taking these heads more in detail. I will postpone 
the consideration of No. 1—standardisation problems 
—to my next lecture. It is sufficient to remark here 
that the work already done in this direction has been 
very great, and to point out that unification of 
standards used in various trades is highly desirable 
and can only be secured by the existence of a central 
standardising institution working in close co-operation 
with local institutions. é 

Turning then to (2)—investigations into the pro- 
perties of materials used in many trades—the work 
done on light alloys affords a good example of this ; 
work for which the British Aluminium Company have 
recently shown their appreciation by sending a 
generous donation of £500 to the funds of the Labora- 
tory. 

Or, again, the following are a few of the problems 
which it has been recently stated need solution to 
satisfy the needs of one important industry :— 

(1) An investigation into the physical pro- 
perties of alloy steels. 

(2) An investigation into the conditions 
affecting the flow of liquid fuel through an 
orifice with reference to : 

(a) proportions of orifice ; 
(b) temperature of fuel and air ; 
(c) viscosity of fuel. 

(3) An investigation of the stress distribution 
in irregularly shaped members—crank shafts and 
the like. 

(4) An investigation into the wear of bearings. 

(5) Investigations into the material suitable 
for valves, cylinders, and other parts of internal 
combustion engines. 

(6) The efficiency of radiators for such engines. 

(7) An investigation into the cause of the 
lubricating properties of oils with a view of 
framing a specification for such oils. 

It is obvious that the results of all these investi- 
gations, while of special importance to the automobile 
industry, are of great interest to others. Any of 
them could go on in a properly equipped laboratory, 
while it is clear that to carry out many a very complete 
physical, and in some cases chemical, equipment is 
needed. 

And that leads to another very important point. A 
special laboratory, if it is to be really of use, must be 
complete. Many of the investigations just indicated 
involve thermal and electrical measurements of high 
accuracy. Elaborate apparatus is involved and 4 
skilled staff to use it. These conditions can only be 
satisfied if the laboratory possesses a large and varied 
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staff, capable of advising on each special point as it 
arises, and the necessary outfit of delicate and expen- 
sive apparatus. In many instances the difficulty 
lies in the development of the method of measurement 
and the calibration and standardisation of the 
apparatus employed rather than in the actual experi- 
ments. 

Or to take another instance. There have been 
some conferences lately with*regard to research in 
refractories, and it was clear that there is much work 
to be done and ample opportunity for the develop- 
ment of research in special laboratories in close 
contact with the industry, whether at Sheffield, 
Middlesbrough, or South Wales, for steel-making and 
other metallurgical processes, or in the Potteries for 
the china and earthenware trades. It was clear, too, 
that there was much work which could best be done 
at a central institution such as the National Physical 
Laboratory. 


As instances of (3)—Investigations useful to a 
trade which has no fixed centre, I may give the 
following :— 

(1) A research has been in progress for some time at 
the Laboratory into the heating of buried cables 
carrying electric currents. Thanks to the co- 
operation of supply authorities in many parts of the 
country, much valuable information has been collected, 
and though the research at the Laboratory proceeds 
but slowly, results of great importance are being 
obtained. Such a research needs large appliances, 
and currents up to eight or ten thousand ampéres 
will be employed. It needs also the resources of a 
fully equipped physical laboratory in order to 
ineasure accurately the temperature differences due 
to varying conditions ; when complete it will be of 
value to all supply companies. This is true of many 
other electrical tests and experiments; the results 
are of wide application; it is desirable that they 
should be widely published. 

_The building trade offers another example of this 
kind. Brick and stone, wood and iron, have been 
used for long, and their properties when employed for 
building construction are generally well known. This 
is less true of other more modern materials—ferro- 
concrete, for example. ‘There are rules—based no 
doubt on the best experience available—for estimating 
the strength of beams, columns and floors, but there 
1s much scope for inquiry. Accordingly, at the 
instance of Sir John Cowan, of the firm of Messrs. 
Redpath, Brown and Co., who is bearing the expense, 
apparatus is being built to test columns up to 15ft. or 
20ft. in length and floors of considerable size. War 
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SITTING AND DINING ROOM FOR SICK OFFICERS 


conditions again are interfering, but the work is 
progressing slowly and must be done. 
PUBLICATION. 

Little need be said as to the fourth section of the 
work suggested for a National Industrial Research 
Laboratory. 

The importance of the collection and dissemination 
of information on matters connecting industry and 
science is clear. At a central laboratory much of the 
information will be to hand; the accumulated 
experience of the staff, their knowledge of the work 
done in the sectional laboratories, their appreciation 
of the bearing on industry of inquiries in the region 
of pure science, are all valuable assets and a proper 
organisation only is needed—by means of a bulletin 
or in some such way—to circulate their information 
where it is most wanted. 

There is ample room for a central laboratory 
without trenching in the least on the spheres of the 
local sectional institutions. If the Department of 
Scientific and Industrial Research is to carry out 
effectively the work it contemplates, such a laboratory 
is essential, and my hope is that the National Physical 
Laboratory may develop into such an institution in 
close connection, through the Department, with local 
laboratories throughout the country. 


ScIENCE AND SALARIES. 


One word in conclusion. The workman is worthy 
of his hire. In the past the scale of pay has certainly 
not been extravagant, and there is no call for extrava- 
gance in the future, but the remuneration offered 
must be sufficient and the conditions of work fair. 
Much has been written lately as to the inadequate 
remuneration of scientific workers, whether teachers 
or the expert staff of laboratories and factories, and 
it is realised, I trust, that the time has come to change 
this for men and for women alike. To-day there is 
a great demand for scientific workers, and while, as 
in other walks of life, commercial life must offer 
greater prizes than Government service, it is essential, 
if the necessary work is to be done and the workers 
retained, that the emoluments of technical posts 
under Government, and the conditions attached, 
should be as good as those of, the regular administra- 
tive staff of the Civil Service. This must apply not 
merely to the heads of the various institutions, but to 
the rank and file on whose labours success depends. 
This point I need not labour here, but in pressing 
it I feel confident I shall have the support of all who 
appreciate the importance of science to the nation. 








AMBULANCE TRAIN FOR THE UNITED STATES 
ARMY. 


THE Lancashire and Yorkshire Railway has just com- 
pleted, at its carriage and wagon works, Newton Heath, 
an ambulance train for the United States Army. It is 
the sixth ambulance train constructed by the company ; 
two of these have been constantly used in Great Britain 
since 1914, and four have subsequently been built for use 
on the Continent. The latest train is illustrated on this 
and page 186. It consists of sixteen bogie carriages, with 
a total length of 316 yards, and weighs 442 tons. In 
general design it is similar to the trains previously built 
for the British War-office to convey our sick and wounded 
soldiers to the base hospitals on the Continent. There 
are altogether 418 cots and berths in the train for patients 
and personnel, and when the bottom cots are used for 
sitting-up cases—see one of the views on page 186—accom- 
modation is provided for a total of 650. 

The train has a water supply system capable of holding 
3100 gallons. Electric lights and fans are fitted through- 
out, a bathroom is provided, and there is ample accommo- 
dation for stores. The letters “ U.S.” appear prominently 
on the khaki-coloured exterior, together with the car and 
medical numbers. Every detail reveals the exercise of 
the greatest care and thought for the comfort of the sick 
and wounded, and the convenience of the medical officers, 
nurses, non-commissioned officers and orderlies in carrying 
out their duties. Throughout the wards, pharmacy, 
kitchens, staff, personnel, and stores cars everything is 
artistically finished, and advantage has been taken of all 
the space to use it in the most effective manner. 

We are indebted to Sir John Aspinall, general manager 
of the Lancashire and Yorkshire Railway Company, for the 
particulars of the train here given, and for the photo- 
graphs illustrating it, which are here reproduced. 








Tue theory is often propounded that the efficiency of 
@ boiler increases with the velocity of the products of 
combustion, or, in other words, that if the products of 
combustion pass quickly over the heating surface of the 
boiler more heat is taken up from them than when they 
pass slowly. Mr. T. M. Hunter states in a paper on “ Gas 
Firing Boilers,” read before the Institution of Electrical En- 
gineers, that his experience leads him to the conclusion that 
this theory is incorrect. He has found that by increasing 
the velocity of the products of combustion he is in a posi- 
tion to increase the evaporation per square foot of heating 
surface, but the ratio between heat in steam and heat in 
gas, or, in other words, the efficiency, has decreased, He 
thinks the reason for this is clear. Increased velocity 
gives greater scouring action of the gases on the boiler 
tubes. Few boilers, however, are so designed that all 
the products of combustion are compelled to come into 
close contact with the tubes, and this defect is exaggerated 
if the gases are drawn along more quickly. 








182 : THE ENGINEER Marcu 1, 1918 


——2 = 





260-H.P. ENGINE FROM CAPTURED GOTHA BIPLANE 


(For description see page 18:3) 
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Fig20. Cross section through Fig.25. Connecting red. 
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Fig. 24. Camshaft driving 
_ Pinion. 
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Fig 22 Arrangement of camshaft and half compression gear Fig 26. Propeller boss. Fiy.2/. Cross section through cylinder 
° and crankcase. 
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THE ENGINES OF THE ZEPPELIN AND THE 
GOTHA. 
No, IT.* 


Havine described in the preceding article the 
principal details in the design of the Maybach engine 
as used by the Germans for their Zeppelin and other 
airships, we now proceed to deal similarly with the 
Mercédés engine used by them on their Gotha 
aeroplanes. The precise engine described below is 
one of two taken from a captured three-seater Gotha 
biplane of the pusher type brought down in Flanders 
last spring. 


Toe MeRcEpEs ENGINE OF THE GOTHA BIPLANE. 


The engine in question, nominally of 260 horse- 
power, is found to develop 252 brake horse-power 
at 1400 revolutions. Like the Maybach engine 
described in the preceding article, it has six vertical 
water-cooled cylinders. The bore of each cylinder is 
160 mm. and the stroke 180mm. Generally speaking, 
the aim manifested throughout its design appears 
to be the attainment of strength and trustworthiness 
combined with ease of manufacture, rather than the 
attainment of low weight per brake horse-power. Its 
net weight per brake horse-power in running order is 
4.36 lb., while its weight per brake horse-power in 
running order with fuel and oil for six hours is 8.2 lb. 
The design throughout is well proportioned and 
clean. 

THE CYLINDERS. 


The“engraving, Fig. 20, on page 182, represents a 
section through one of the six cylinders, the plane of 
the section up to the top of the piston being through 
the centre of the cylinder, and above that point 
through the inlet valve (left) and exhaust velve 
(right). The cylinder is of steel throughout. The 
barrel, a turned steel forging with walls 3.5 mm. 
thick, increasing to 6 mm. at the foot, is formed with 
six ribs at increasing distances apart on the exterior 
towards the upper end and with a seventh rib or 
holding-down flange towards the lower end. At the 
top it is screwed into a forged and machined steel 
head on which two inlet and two exhaust valve 
seatings are formed. The valve pockets are welded 
by the oxy-acetylene process on to the cylinder head, 
while the valve stem guides, also of steel, are pressed 
through the pockets and welded to them. The valve 
stem guides are bushed with phosphor-bronze 
liners. The exhaust valve stem guide is considerably 
longer than that for the inlet valve, and is, moreover, 
water-cooled by knocking down a_ portion of 
the valve pocket wall at the bend in the pocket. 
Sheet steel 1.25 mm. thick is used to form the water 
jacket. The jacket is applied in four pieces. The 
lower piece is of barrel formation and is welded at its 
foot to a flange formed for the purpose on the cylinder 
barrel exterior. This portion extends up to about 
the level of the top of the cylinder barrel. The 
portion above isjin halves and encircles the valve 
pockets, while the top of the jacket is a sheet steel 
disc welded to the valve pockets, the valve stem 
guides and the upper edge of the second barrel 
portion of the jacket. Water circulation pipes are 
welded into the jacket at the top and bottom on the 
exhaust side. Bosses for the sparking plugs—-two 
per cylinder—are welded to the head forging just 
below the inlet valves. The cylinder for its size is 
remarkably light. ‘Together with its valves, valve 
springs, &c., and two brackets screwed into the head 
to carry the cam shaft, it weighs 34} lb. 


THE PISTONS. 


The piston, as illustrated in Fig. 21, is built of two 
parts, a steel head 8} mm. thick and a cast iron 
skirt screwed and welded on to the head. The 
gudgeon pin, 37 mm. in diameter, is passed through 
lugs depending from the piston head, its ends finishing 
flush with the outside of the skirt. Between the lugs 
a floating bush for the small end of the connecting- 
rod surrounds the gudgeon pin. The skirt of the 
piston carries three rings above the level of the 
gudgeon pin and a fourth or scraper ring near the 
foot. The rings are 5 mm. wide. The piston com- 
plete with pin and bush weighs just under 11 lb. 


VALVES AND VALVE GEAR. 


The four valves of each cylinder are interchange- 
able, the maximum diameter of all being 60 mm. 
and the lift 10 mm. They are all operated from an 
overhead cam’ shaft situated centrally above the 
cylinder heads—see Figs. 20 and 22. The cam shaft 
works within a casing detachably fixed to the heads 
of the cylinders and is supported on seven plain 
bearings fixed within the casing. The casing is in the 
nature of a continuous circular tube broken by 
twelve flanged openings on its upper side. Within 
these openings the roller arms of the valve rocker 
levers are disposed, the spindle of each rocker lever 
being carried in three bearings, two in the flange of 
one opening and one in the flange of the adjacent 
opening—see the plan view in Fig. 22. Each opening 
is provided with a separate cap. In every alternate 
gap between the caps the valve-operating arms of 
the rocker levers are disposed, so that these arms are 
entirely outside the cem shaft casing, while the roller 


_ * No, I. appeared February 22nd. 





arms are inside it. In this way the cam shaft is 
completely enclosed. The valve-operating arms of 
the rockers are provided at their ends with branch 
arms carrying adjustable screws, the ends of which 
engage with the ends of the valve spindles. These 
branch arms are not designed to swivel. Nevertheless 
they are not fixed by set screws, being merely 
pressed on to the ends of the rocker arms, and are 
easily driven off. 

The valve stems are 1] mm. in diameter and are 
disposed at an angle of 15 deg. to the perpendicular. 
The springs are conical. Conical-based adjusting 
nuts are provided inside the valve spring washers— 
see Fig. 20. 

The cam shaft is driven from the crank shaft 
through bevel gearing and a vertical shaft mounted 
on radial ball bearings within a tubular casing at the 
reer end of the engine—see Figs. 22 and 23. The 
position of the bevel pinion on the upper end of the 
vertical shaft is adjustable verticelly in order thot the 
teeth of the pinion mey be meshed properly with the 
teeth of the bevel wheel on ihe cam shaft. Th's 
detail is ilhistrated in Fig. 24. The seat on the shoft 
for the pinion is ground perallel and is fitted with a 
key. ‘The bore of the pinion and its attached skirt 
is ground to a taper, the skirt being divided by saw- 
cuts into four parts and threaded externally, so that 
a collar may be screwed on to it and lock it to the 
shaft. 

HALF-COMPRESSION GEAR. 


To reduce the compression when the engine is being 
started, means are provided whereby the cam shaft 
may be moved longitudinally through a short distance 
so as to bring into action an additional face on each 
exhaust cam. The small auxiliary cam face is 
formed on the mid axis of the exhaust cam towards 
ore side,and during the compression stroke opens 
the exhaust valve 12 deg. after the bottom. dead 
centre and closes it 44 deg. before the top dead centre. 
The edge of the auxiliary cam and of the roller on 
the rocker arm are bevelled to 45 deg. to permit of 
easy engagement when the cem shaft is shifted. The 
longitudinal movement of the cam shaft is effected 
by partially rotating the handle shown at its end in 
Fig. 22. This handle is attached to a gun-metal 
collar contained within an aluminium housing and 
threaded internally with a 5-start screw. The thread 
within the collar engages with a thread on the exterior 
of a steel sleeve, the forward end of which is flanged to 
engage with a double ball thrust bearing fixed to the 
end of the cam shaft.* The bevel gear wheel 
driving the cam shaft has an extended boss that fits 
within a split gun-metal bearing driven into the rear 
end of the cam-shaft casing. The interior of this boss 
has six serrations which engage with similar serrations 
on the cam shaft, so that movement of the latter does 
not affect the meshing of the bevel wheel with the 
bevel pinion. 


CRANK SHAFT AND PROPELLER 
Boss. 


CONNECTING-RODS, 


The connecting-rods are of H-section, are machined 
from forgings and measure 326 mm. between centres. 
They are illustrated in Fig. 25. Each, together with 
the small-end bush, weighs 7lb. The centre web is 
2} mm. thick and the two side webs 33 mm. The 
big end is split in the usual way, the cap being held 
by four 12 mm. bolts. Its bearing surface measures 
64 mm. in diameter by 80 mm. in length. The 
small-end bush is of hardened steel, 42 mm. in outside 
diameter and 37 mm. internally. It is a working fit 
within the small end and also on the gudgeon pin. 
Fourteen 5 mm. holes are drilled in it for lubrication 
purposes, oil being supplied by a 6 mm. mild steel 
pipe attached to the central web of the connecting- 
rod and leading up from the big end bearing. 

The crank shaft is very massive, weighing with 
the propeller boss no less than 139}1b. The cranks 
are set at 120 deg. Both the crank pins and the 
journals are 64*mm. in diameter, the length of the 
latter being also 64 mm., except in the case of the 
journal nearest the propeller, whichis 140 mm. long. 
The crank pins and journals are made hollow for 
lubrication purposes, the pin end journal bores being 
connected by oil passages drilled in the crank webs. 
In order presumably to secure an even distribution 
of the oil, the holes in the pins and journals are of 
decreasing size as they increase their distance from 
the oil pump. Thus, starting from the oil pump 
end the journals are bored with holes of the following 
sizes :—-41, 40, 38, 35, 35, 35 mm. Similarly the 
crank pins are bored as follows :—438, 41, 38, 35, 33, 
32 mm. To plug the open ends of the holes in the 
crank pirs and journals, sheet steel caps are driven 
and expended into grooves turned within the bores. 
In order presumably to obtain equality of stressing, 


the thickness of the crank webs is increased towards. 


the propeller end. Thus the front web is 29 mm. 
thick, the second 28, and the remainder 27 mm. A 
single ball-thrust bearing, 110 mm. in diameter, 
mounted on the front end of the front journal bearing, 
is provided to take the propeller thrust. 

The propeller .boss—see Fig. 26—is mounted on 
a key on the tapered end of the crank shaft. The 
front flange is fitted on to the boss by means of six 
serrations, each 29 mm. wide, and is clamped to the 





* The drawing reproduced in Fig. 22 is taken from an official 
report, but it does not appear to be correetly sectioned.— 
Ep, Tue E, 





propeller and rear flange by six 18 mm. bolts disposed 
on @ cirele of 230 mm. diameter. 


THe CRANK CASE. 


The crank case for the size of the engine is very 
light, the average thickness of its walls being only 
6 mm. It is shown in the section given in Fig. 27. 
The top and bottom halves are held together by 
twenty-six 10mm. hollow bolts passed through 
bossed flanges in the plane of the crank shaft centre . 
line. Unlike the arrangement in the Maybach 
engine, the housings for the lower halves of the 
erank shaft bearings are cast as parts of the lower 
portion of the crank case, but as in that engine long 
bolts pass upwards from the foot of the lower housings 
through holes in the upper half of the crank case and 
act as the holding-down bolts for the cylinders. 
These bolts are 20 mm. in diameter and at their upper 
ends are provided with triangular bridge clamps. 
Each cylinder is held by these bridge pieces at four 
points. The arrangement has its disedvantages, but 
it undoubtedly increases the stiffness of the crank 
case. 

As shown in Fig. 27, the lower portion of the 
crank ease is formed with a false bottom. The space 
beneath the false bottom is divided into three 
chambers. Of these, that at the rear end forms the 
main oil sump and contains the oil pump, while 
that at the forward end is an auxiliary oil sump into 
which the returning oil drains through a wire gauze 
filter. The central chamber is supplied with air by 
two ventilating funnels on each side of the engine, 
and from its mid point a pipe-like passage cast in the 
false bottom extends backwards to the air inlet of 
the carburetter. Thus the air supply to the carbu- 
retter is entirely drawn from the central chamber. 
It is heated by conduction from the oil sumps and 
in turn helps to cool the oil. 
< The crank chamber proper is ventilated by means 
of four ‘“‘ breathers.” 


OARBURETTER. 


Only one carburetter is employed on this engine. 
It is situated low down at the rear end of the crank 
case, and its design is illustrated in Fig. 28.3 The 
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Fig. 28—-CARBURETTER 


float chamber is of the ordinary balanced needle valve 
type and receives petrol from a filter chamber lying 
beneath it. The main jet is delivered through a 
plain tube having an orifice 2.33 mm. in diameter 
situated inside the choke tube at the centre of the 
intake pipe. The choke tube is 32 mm. in diameter 
at the waist. The throttle valve is an elliptically 
ported cylinder working within a similarly ported 
gun-metal cylindrical sleeve which is pressed into 
the cast aluminium body of the carburetter. The 
axis of the throttle valve is supported on radial ball 
bearings, the outer races of which are pressed into 
recesses formed in the end and the erd cover of the 
throttle valve sleeve. The throttle valve is heated 
by water flowing from the cylinder jackets; the 
water passages cast in the body of the carburetier 
for this purpose are shown in Fig. 28. A pilot jet 
pipe of the same length as the main jet pipe, but only 
0.89 mm. in bore at the orifice, is situated at one side 
of the intake pipe. It delivers petrol through an 
annular groove turned in the body of the carburetter 
within the seating for the end of the throttle valve 
sleev>. This channel communicates with the iaduc- 
tion pipe through a smell passag> in the carburetter 
body j ast ak ove the throttle valve. Air for the pilot jet, 
when the throttle valve is closed, is drawn through 
a small V-shaped opening cut in-the throttle valve 
barrel. Extra air is automatically supplied through 
eight 14 mm. holes drilled round the choke tube and 
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controlled by @ loose, conical suction valve. No 
means of adjusting the action of the carburetter to 
suit the altitude are provided. 


IGNITION. 


Ignition is effected by means of two Bosch 
magnetos. These are mounted, as shown in Fig. 23, 
on a transverse bracket at the rear end of the crank 
ease and are driven through bevel wheels from the 
vertical shaft driving the cam shaft. Two sparking 
plugs are fitted to each cylinder. The cylinders 
starting from the propeller end fire in the sequence, 
1, 5, 3, 6, 2, 4. 

WaTER Pump. 

The cooling water is circulated by means of a 
centrifugal pump disposed with the axis of its 
rotor vertical and collinear with the axis of the vertical 
shaft driving the cam shaft—see Fig. 23. It is 
driven through bevel gearing from the crank shaft. 








Fig. 29—-WATER PUMP 


As shown in the section of it given in Fig. 29, the 
pump draws its supply from below. The vanes 
formed on top of the rotor serve to throw the water 
away from the spindle, the object presumably being 
to assist in the prevention of leakage. The spindle 
is not provided with a packing gland. Instead of 
it @ hardened steel washer is let into a groove 
turned in the upper face of the rotor and is pulled 
up against the lower end of the spindle bush by e 
spring acting, through a ball thrust bearing, against 
the under side of the flanged head of the spindle. 
The flanged head is provided with two claws that 
engage with the foot of a short vertical driving 
shaft as illustrated in Fig. 23. The spindle of the 
pump is lubricated by means of a grease cup operated 
by a ratchet from the pilot’s seat. 


Arr Pump. 


The petrol is fed to the earburetter by placing the 
tanks under air pressure.* The air pressure is 
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Fig. 30—AIR PUMP 


supplied by a small pump—Fig. 30—mounted at the 
front end of the cam shaft and driven by it through 
serrations, which preserve the driving connection 
when the half compression handle is rotated and the 
cam shaft slides. The bore of the pump is 267mm. 
and the stroke 27 mm. The drawing does not show 
the inlet port, but the delivery valve is seen on the 
centre line above the piston. The air is delivered 
into a small chamber from which a connection is 
taken to the fuel reservoir. In the top wall of this 
chamber ports, closed by a flat dise valve, are formed 
to relieve excess pressure. The strength of the 
spring behind the dise velve is adjustable by means 
of a screw handle, the stem of which is hollow and 
affords a passage for the surplus air. 


LUBRICATION SySTEM. 
The general lubrication system of the engine is 
*In the immediately pre-war design of Mercédés-Daimler 


aero-engine the pressure of the exhaust was utilised for this 
purpose.—Ep. Tue E, 





normal, but the design of the oil pressure pump is 
complicated. A diagram of the pump is given in 
Fig. 31 and a sectional perspective view of it in 
Fig. 32. It is fixed by the flange shown in Fig. 32 
to the bottom of the main oil sump formed at the 
rear end of the crank case below the false bottom— 
see Fig. 27—and is driven by bevel and worm gearing 
off the shaft driving the water circulating pump- 

see Fig. 23. In Fig. 31, A is the main plunger and C 
is a piston valve regulating its port B. On the 
suction stroke the phinger A draws in oil from the 
sump through the wire gauze filter indicated, and 
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Fig. 31—DIAGRAM OF OIL PUMP 


through the port B and on the downward stroke 
delivers this oil round the annular space above the 
piston C to the pipe D leading to the main bearings. 
On the bottom of the main plunger are three needle 
plungers R, E and E,, of which E and E, during the 
suction stroke of the main plunger draw in through 
the port F in the foot of the piston valve C a supply 
of fresh oil from the supply tank by wey of the pipe 
G. On the delivery stroke the plunger E drives this 
fresh oil up the passage H in the piston valve C into 
the pipe D, where it unites with the old oil flowing to 
the main bearings. The plunger FE, simultaneously 
delivers its proportion of fresh oil through a short 
transverse pipe in the piston velve C into the pipe J 
leading to the cam shaft. 

The oil after circulation returns to the crank 
chamber and thence flows through openings into 
either the main or the auxiliary oilsump. The object 
of having two oil sumps is presumably to guarantee 
that the oil pump will be constantly supplied with oil 
no matter at what angle the machine may be flying. 
If it is rising sharply the main oil sump being at the 
rear of the engine will tend to get all the returned oil. 
If the machine is diving sharply the returned oil will 
tend all to flow into the auxiliary sump at the front. 
This would leave the oil pump dry but for the fact 
that mechanical means are provided for transferring 
oil from the auxiliary to the main sump. Thus the 
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Fig. 32—SECTION OF OIL PUMP 


|auxiliary sump is connected by the pipe N with the 


piston valve M controlling the port L of a plunger K. 
The oil thus drawn over is delivered through the port 
P into the main sump. 

Under these circumstances the main oil sump may 
be flooded with oil. To prevent this occurring a 
draw-off pipe S is provided, opening at the maximum 
desired oil level. Should the end of this become 
submerged the third needle plunger R on the main 
plunger A draws off the excess oil and delivers it past 
the piston valve V on the plunger K, through the 
pipe T to the main oil tank. 

Directly above the oil pump the oil on its way to 





the main bearings is passed through the spring. 
loaded pulsation damper valve shown in Fig. 33. 
The construction and action of this device hardly 
require description. AE Smee 

The main bearings and the big ends of the con- 
necting-rods are lubricated through the hollow crank 
shaft in the manner already indicated, while the 
gudgeon pins are lubricated from the big ends of the 
connecting-rods in the manner shown in Fig. 25. 
The lubrication of the cam shaft is maintained by the 
fresh oil delivered by the pipe J, Fig. 31. This oil 
enters the hollow interior of the cam shaft through 
the spindle of the air pump—see Fig. 30—and reaches 
the cam shaft bearings through small holes and 
grooves. The end of the cam shaft remote from the 
air pump is solidly blocked up so that the interior 
of the shaft is constantly under pressure, and all the 
oil pumped into it must find its way through the 
small holes at the bearings. The oil after leaving 
the bearings collects at the foot of the cam shaft 
casing. Thence it returns to the crank case by way 
of a 12 mm. pipe leading from the foot of the air 
pump casing—see Fig. 30—and also by way of the 
hollow interior of the vertical shaft driving the cam 
shaft—see Fig. 22. The cams in their rotation 
collect oil from the foot of the casing, and some of this 
is thrown off and received in two holes drilled in the 





Fig. 33—OIL SUPPLY PULSATION DAMPER 


upper side of each cam shaft rocker arm. Thence it 
passes into the hollow interior of the rocker spindles 
and so emerges through three small radial holes into 
the spindle bearings. This indirect method of 
lubricating the spindles does not appear to be entirely 
satisfactory, as in certain cases the spindles in the 
captured engine showed signs of having commenced 
to seize in their bearings. 


LEADING PARTICULARS. 


The following are the leading particulars of this 
engine as determined either by measurement or by 
the results of tests :— 


260 H.P. MERCEDES ENGINE. 


Bore of cylinders 160 mm. 

Stroke of i os is 180 mm. 

Clearance volume per cylinder 920 cubic ems. 
i 4.94 to 1. 


Compression ratio ° ee os 
Normal brake horse-power and speed 
Brake mean effective pressure -- 107.5 1b. per sq. in. 
Oil consumption per hour (full load) 8.125 pints. 

Fuel 152.5, 


” ” ” ” 
Weight of engine complete without 


252 at 1400 


water, fuel or oil 936 lb. 
Weight of water carried Ses 
Weight of fuel per hour 136.8 lb. 
Weight of oil per hour ee ate 9.14 Ib. 
Gross weight of engine and radiator 

in running order, less fuel and oil 1099 Ib. 
Gross weight of engine and radiator 

in running order with fuel and 

oil for six hours. . -- 2072 Ib. 








OBITUARY. 





WILLIAM DANIEL HOLFORD. 


THE death occurred suddenly at Old Whittington, 
Derbyshire, on Monday, of Mr. William. Daniel 
Holford. Mr. Holford, who was eighty-four years of 
age, was chairman of William Cooke and Co., Limited, 
Tinsley Steel Works, Sheffield. He was very well 
known in mining engineering circles, being one of the 
founders of the Midland Institute of Mining Engineers 
when that body was known as the Chesterfield Insti- 
tute of Mining Engineers. He was born at Hyde, 
Cheshire, and served an apprenticeship as a colliery 
engineer at Oldham, but sixty years ago he went to 
Chesterfield, where he became manager of the Locks- 
ford Colliery when it was re-opened. Afterwards he 
held a similar position at Foxley Oaks Colliery. 
For many years Mr. Holford was closely associated 
with the firm of Skinner and Holford, Limited, owners 
of the Waleswood Colliery, a company in which his 
brother was a partner, and it was in later years that 
he joined the directorate of Wm. Cooke and Co.. and 
was elected to the chair. 
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RAILWAY MATTERS, 





Srx thousand of the servants of the London and South- 
Western Company cultivated plots of land by the side of 
the line last year. 

THE cost of tha keep of the horses on the Midland 
Railway has risen from 19s. 5d. per week per head in 1916 
to 26s. 1ld. per head, an increase of 19 per cent. 

Durina last year the electric trains of the London and 
South-Western Company carried ten million more passen- 
gers than did the steam trains in the same area in 1915. 

Durine last year 77 per cent. of the express trains on 
the Midland Railway and 88 per cent. of the local trains 
were either punctual or not more than five minutes late, 


Tue Great Eastern Railway Company has purchased. 


a cargo steamer to replace some of those requisitioned by 
the Government, and it has proved a satisfactory invest- 
ment. : 

THE London and North-Western and London Electric 
Railway Companies do not expect that they will be able 
to obtain the necessary joint rolling-stock for the Watford 
services until after the war. Meanwhile the work is being 
done by the latter company’s stock. 


An ambulance train for the use of the American troops 
on the Continent is now under construction at the East- 
leigh works of the London and South-Western Company. 
Three ambulance trains had previously been built there ; 
one for use on the Continent and two for use here. 


Ur to the end of 1917, 20,169 members, or 27 per cent., 
of the salaried and wages staff of the Midland Railway had 
joined the Colours. Of these, 1438 have been killed or 
have died from wounds or disease, 157 are missing, 
2834 have been wounded, and 163 are prisoners of war. 

THE London and South-Western Railway Company is 
constructing a new marshalling yard at Feltham for 
dealing with coal traffic from the northern lines. The 
chairman of the company, at its recent annual meeting, 
made the admission that this was traffic “ for which no 
adequate provision had been made in the past.” 


Tue South Australian Government has been in com- 
munication with the Agent-General respecting the appoint- 
ment of an expert to report upon the whole railway system 
of the Stats. Negotiations are in progress for selecting 
& certain officer of great experience in several branches of 
railway management, and the Government expects to be 
able to make an announcement shortly. 


THE Furness Railway Company has entered into an 
arrangement with Vickers Limited, for the construction 
of a new depositing dock for the port of Barrow. Vickers 
Limited, who will be great users of the dock, are bearing 
part of the cost,.and anything above the estimated outlay 
of £100,000. A larger depositing dock than the present one, 
which was built in 1882, has been badly wanted in Barrow 
for some time. 

TuE Select Committee on National Expenditure, in its 
third report, recommends that the Admiralty, in con- 
junction with the Coal Controller, consider the greater use 
of coal obtained from Scottish mines so as to relieve the 
strain on the railway resources of the country necessitated 
by supplying Welsh coal to the Fleet. The committee 
understands that for auxiliary and other vessels Scotch 
coal of certain grades is suitable, and that its further use 
is only limited by the extent to which the coal is available. 


SPEAKING at the annual meeting of the Lancashire and 
Yorkshire Railway, on February 13th, Sir George 
Armytage, the chairman, said with reference to those 
members of the company’s staff who were crippled whilst 
serving their country: ‘‘ These men, I need hardly ‘say, 
receive the most sympathetic treatment, and every 
endeavour is made, in accordance with the terms of our 
promise, to re-instate those concerned in their former 
positions, and in any case, every effort is made to find 
employment for them.” 


ANTICIPATING a timber shortage in this country, 
Mr. Thornton, the general manager and chief engineer 
oi the Great Eastern Railway, arranged contracts for a 
supply of sleepers from the pine forests in the south of 
France, to be delivered on the quay of Bordeaux. Soon 
after the first ship-load was ready for transhipment to 
England the British Government authorities asked to 
have the timber transferred to them. They have been so 
pleased with the quality that they have asked the railway 
company to relinquish the whole of the contract in their 
favour, and this has been done, as the timber was for the 
armies in France. 


Or the staff of the Great Eastern Railway 8800, or 
25 per cent., have joined the Colours, of whom 671 have 
been killed and 470 have*been discharged and have 
re-entered the company’s service. _ At the annual meeting 
of the company the chairman said that much useful 
work had been done in assisting those who had been 
discharged from the Army to obtain their proper pensions 
and gratuities, and what was, perhaps, more important 
still, no dependents of those who are serving with the 
Colours are allowed to get out of touch with the railway, 
and the services of the company’s war relief committee 
were always freely at the disposal of the dependents in any 
troubles and difficulties which arose, and in regard to which, 
in the ordinary way, they would depend on their husbands 
and relatives. 


THE annual report of the British Wagon Company said 
that for some time past the directors have experienced 
inconvenience in-the wagon-repairing branch of the 
business. A large number of the employees are now 
engaged on military service, thereby causing a serious 
shortage of labour of all kinds, and there is great difficulty 
in obtaining the necessary materials. Owing to these 
facts considerable delay has occurred in the repair of 
wagons, and serious congestion has taken place in traffic. 
The Railway Executive Committee appealed to the wagon- 
repairing companies to take steps to deal with the difficult 
position. Recognising the necessity for immediate action, 
some of the directors have conferred with directors of the 
other principal wagon-repairing companies, and it has been 
decided to form a new company called Wagon Repairs, 
Limited, which will take over, as from March 31st, the 
wagon-repairing business of the various companies. 





NOTES AND MEMORANDA. 





THERE is no longer any doubt that plantation rubber, 
properly prepared, will equal, if not excel, for the pur- 
poses of manufacture, the rubber obtained from the forest 
trees of Brazil. 

TuE average size electric motor installed in textile mills 
twenty years ago was over 200 horse-power. It has been 
gradually decreasing, which is indicative that the mill 
man appreciates the advantages of placing the motor as 
close to the machines as possible. 

SELECTION experiments with indigenous varieties of 
cotton have been carried on for some years at several 
Government Agricultural Stations in the Madras Presi- 
dency. Samples submitted for examination showed that 
the length of staple was in most cases about lin., but the 
greater proportion of the fibres in samples 8,17 and 26 
were shorter-and'ranged from 0.7in. to 0.9in. In a few 
instances the staple was rather irregular. Most of the 
cottons were of good strength. 

From the crop returns which are available for some 
countries and from the estimates of normal production 
in others, it may be calculated that.the world’s output 
of cleaned rice in 1916-17, excepting that of China, 
amounted to about 60,000,000 tons. Of this the British 
Empire produced about 36,000,000 tons, almost wholly 
in India, where the crop—including‘an allowance of 
1,000,000 tons for Native States—was no less than 
35,000,000 ‘tons. Of the foreign produétjon of 24,000,000 
tons, over 20,000,000 tons were grown in five countries— 
Japan, Netherlands East Indies (chiefly Java), French 
Indo-China, Siam and Korea. : 

THE report. of Sir J. J. Dobbie, F.R.S., on the work of 
the Government Laboratories, London, for the year 1916— 
1917, has-been published. The number of samples ex- 
amined in the course of the year was 258,456, as com- 
pared with 239,706 in the previous year, exclusive of 
those dealt with at the Chemical Stations. Since the 
outbreak of war the department has been called upon to 
deal with numerous questions submitted by the War Trade 
Department and the Foreign-office relating to contraband 
trading with the enemy. The services of the laboratory 
have also been extensively utilised on work arising out of 
the war condition by various committees. In this con- 
nection more particular mention may be made of an in- 
vestigation for the Fertilisers Committee of a method for 
the extraction of-potash from felspar, the results of which 
were published early in 1917. 

Wirs reference to the spectrum of general rays, it has 
recently been shown that the maximum frequency of 
X-ray which a tube can yield can be readily calculated 
by a simple extension of Planck’s quantum theory. The 
relation in question is Ve = hv, where V is’the voltage 
on the tube, e the elementary charge on each cathode ray, 
v the frequency of the hardest X-ray produced, h is 
Planck’s constant; e and h are known with considerable 
exactness, so that we have the means of calculating very 
readily the voltage necessary to generate a particular 
X-ray. Inserting Millikan’s latest values of these con- 
stants, we have: wave-length in A.U. = 12,400 ~ voltage. 
According to the presidential address delivered to the 
Réntgen Society by Captain G. W. C. Kaye, the accuracy 
of this simple relation has been confirmed experimentally 
over a wide range of voltages in America. 


Ir is stated that a 16in. 50-calibre test gun is practically 
completed at the Washington Navy Yard, and that it will 
be proved within the next two months. Twelve of these 
powerful pieces will form the armament of the new 42,000- 
ton 23-knot American battleships. The Bureau has ascer- 
tained that the life of the large calibre gun has been under- 
estimated, the I4in. 45-calibre gun having been fired a 
number of rounds far in excess of that heretofore con- 
sidered to be practicable. The Scientific American pre- 
sumes these good results are largely due to the most excel- 
lent powder, which, being a pure nitrocellulose powder, 
has much less erosive action than those containing more 
or less nitroglycerin. This is a most valuable quality, 
for it will mean that the new 16in. 50-calibre gun, above 
mentioned, can be given a velocity considerably greater 
than would be possible with e other powders, such, 
for instance, as the English cordite. 


Tue following remarkable example of the efficiency of 
oxy-acetylene welding is taken from the Iron Age :—The 
cast iron leg of a steam hammer was broken completely 
off and repaired by welding. The break occurred on a 
Tuesday morning. On Tuesday afternoon preparation 
of the casting began. It was necessary to chip or “ V”’ 
the break clear around the leg. Welding was‘started on 
the following Friday and completed on Saturday night. 
The hammer was assembled on Monday morning and put 
in operation the following Wednesday morning. It has 
been working day and night since the break was repaired. 
The repair required in all 16ft. of welding in cast iron rang- 
ing from*2in. to 3in. thick ; 2000 cubic feet of oxygen and 
about 1800 cubic feet of acetylene were consumed. The 
break was enclosed in a rough brick furnace and the heat 
was confined and the temperature maintained uniformly. 
Preheating was accomplished with large fuel-oil burners. 


In a paper on the “ Effects of War Conditions on Cost 
and Quality of Electric Service,” read some time ago before 
the American Institute of Electrical Engineers, by Messrs. 
L. 8S. Goodman and W. B. Jackson, the authors said that 
estimates based upon the United States census reports 
showed that the cost of fuel for all the electric companies 
in the United States would have reached £10,000,000 for 
the year 1917 under normal conditions of the country, 
and would have amounted to about 60 to 65 per cent. of 
the normal generating expense. Definite information 
as to the amount of increase in fuel-cost for the whole 
country was not available, but from information obtained 
from various sections of the country, it appeared that the 
conclusion that on the average the cost per ton of coal 
to electric companies had increased a little more than 100 
per cent. on acévunt of war conditions, and that 100 per 
cent. was not far from correct. On that basis the increase 
of total cost due to the increased price per ton of fuel was 
£10,000,000. A conservative figure for the increase in 
tonnage due to lower quality and non-uniformity of grade 
was 10 per cent., which meant an added increase of 
£2,000,000, making the total increase £12,000,000. 





MISCELLANEA. 


A wRITER in the Ironmonger says that four men who are 
“ steel puddling ” at a works in Derbyshire have during the 
last three years received for their joint labour an average 
of £120 per week. 

An amalgamation has taken place of five of Sweden’s 
more important window glass manufactories, representing 
about two-thirds of the country’s production of this kind 
of glass. The minimum capital is 3,000,000 kroner, 
maximum 9,000,000 kroner. There is stated to be no 
shcrtage of fuel or raw materials, at least for some time to 
come, whilst in Denmark, for instance, the glass industry 
has been most seriously inconvenienced. 


THE first attempts to establish an iron and steel industry 
on Western lines in India were made by Mr. Joseph Mar- 
shall Heath, a retired Madras civilian and a friend of 
Charles Dickens, who obtained a grant from the directors 
of the East India Company and established works at 
Porto Novo, on the Madras coast, in 1830. He had in- 
stalled furnaces capable of producing forty tons of pig 
iron weekly, and his intention was ‘to manufacture bar 
iron and export it to England in competition with Swedish 
iron. 

In New Zealand small quantities of high grade tale are 
found in various localities from Collingwood to Western 
Otago. The ordinary le, commarcial ‘‘ soapstone,”’ 
occurs in the Collingwood district ; on the north side of the 
Taramakau River, near Jackson’s ; at Taipo Gorge, on the 
Griffin range, in the Kokatahi River Valley, on Mount 
Jumbletrop, in the Upper Hokitika River Valley, on Mount 
Bowen, and elsewhere in North Westland ; near Jackson’s 
Bay, near Martin’s Bay, at the head of the Springburn 
Stream, and in other western Otago localities. 


“THE successful outcome of the war is so dependent 


-upon the applications of science that the United States can 


ill afford at this time to risk any diminution of this supply 
of technically trained men. Such diminution we must in 
part suffer by reason of the fact that class exemptions in 
the execution of the selective service law are prejudicial to 
its general success ; but I have constantly in mind the fact 
that the Government service will demand more and more 
scientifically trained men,” says the Hon. Newton D. 
Baker, Secretary of War, in United States Official Bulletin. 


Poss1s.E fields: for encouraging flax cultivation on 
a large scale-are Canada and India. We learn from the 
Board of Trade Journal that interesting experiments are 
now being made in the province of Ontario, where the 
cost of production proves to be about the same as in 
Ireland. These experiments are being watched by the 
Canadian Department of Agriculture and deserve every 
encouragement from the Imperial Government. But 
perhaps the most favourable opening lies in India, where 
native labour is cheap and climatic conditions are suit- 
able. 

THE wide range of the Argentine climate makes it 
possible to grow the most varied products. Tobacco, 
cotton, rice and juta could all be grown on a great scale, 
Add to these surface products the vast and almost unex- 
ploited deposits of petroleum, gold and other minerals 
of inestimable value to the modern world, and it will be 
realised how immense are the opportunities offered to a 
progressive people, says the Beama Journal. Industrial 
undertakings, where millions of horse-power could be 
used, are yet to be created, but will be needed in the near 
future. 

Most of the shell ingots made in America in the last 
two years have been of the straight-walled type. 
There has been some difficulty in forging them because 
of the sharp edges at the bottom. In making recent 8in. 
and 9.2in. ingots a new type has been adopted, says the 
Scientific American. It has a tapered wall 8}in. at the 
top and 7hin. at the bottom, with a nose end. This is 
top-poured wide end up with a hot top and charcoal as 
in all other cases. For pouring the small ingots a revolv- 
ing table is used for greater speed, and less loss of metal 
results than in moving the 25-ton bottom pour ladle from 
one mould to another. 

Accorp1neG to the French Gasworks Journal, sawdust 
and wood are to be used in Switzerland and France as 
substitutes for coal. In Geneva 10 per cent. of sawdust 
is added-to the coal in vertical retorts ; as an alternative, 
logs of wood, 3ft. in length, are placed in the retorts, which 
then contain only charges of 260 lb., instead of 1240 lb. 
of coal. Wood and coal are worked alternately on two 
benches, and, the gases not being kept separate, the result- 
ing tars are not acid. At La Chaux de Fonds, in the Jura, 
375 lb. of sawdust are mixed with 66 lb. of coal in hori- 
zontal retorts, which take 990 lb. of coal. In Neuchatel 
the coal is mixed: with 28 per cent. of coal. 


A NEW electrically driven bar-mill has recently been 
put into operation at the Ohio Works, of the Carnegie 
Company, at Youngstoun. The production expected 
is between 3500 and 4000 tons of rounds, squares, hexagons 
and flats per month. The line by which power is trans- 
mitted is five miles long, and the current is 44,000 volts, 
alternating, three-phase, 25 cycle. At the transformer 
station fit is reduced to 6600 volts by an 8000 kilovolt- 
ampére transformer, one of the largest ever built. The 
main mill motors take their current at 6600 volts, but it 
is further transformed for the auxiliary motors, lighting, 
&c., to 220 volts in transformers, and'to 220-volt direct 
current mainly for the machine shops, in two 1000-kilo- 
watt machines. 

THE terms ‘‘ engineer” and “ engineering” must soon 
be defined by law. The engineer may: have a profession, 
but he has no well-defined field of service or activity, says 
Mr. C. T. Johnston, -in a paper read recently before the 
Western Society of Engineers of America. Some quali- 
fications are prescribed for practice in other professions. 
Any person who possesses sufficient self-assurance may 
call himself an engineer, and employers cannot discrimi- 
nate because they cannot judge of the quality of the ser- 
vice performed. The barber, bricklayer and the plumber 
have definite fields of activity—-not so the engineer. 
Various kinds of work that he has claimed for many years 
are being taken from him by professions that are 
already recognised under the law and by others which 
have no professional qualifications. 
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at all Bookstalls. 
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Hovsx, Linitep, Eloff-street, Johannesburg. 
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Toronto News Co., 42, Yonge-street, Toronto. 
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CEYLON.—Wisayartna and Co » Colombo 
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Legon, ny Sd by terol. ae amped 
rge en . ° in 
order thes answers received by us may be forwarded to their destination. 
wes notice can be taken of communications which do not comply with 

Y 8. 


@P All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can he taken of anonymous communications. 

We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 
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DEATHS. 





On February 20th, at ‘“‘ Carthion,” Durlston Park, Swanage, 
Sm Jonn Mowtem Burt. 

On February 2lst, at 14, Sandwell-mansions, Hampstead, 
N.W., suddenly, Tuomas Tyrer, F.1.C., Managing Director of 
Thomas Tyrer and Co., Limited, Stirling mical Works, 
Stratford, and Hon. Treasurer of the Society of Chemical 
Industry, aged seventy-six. 
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NOTICE TO OUR READERS. 


Owing to the pise in the cost of labour and 
material the price of “The Engineer” will be 
increased to 9d. from to-day. 


The subscription rates on renewal orders will 
therefore be increased by 4s. 6d. per annum at 
Penewal dates, and the subscription pates to new 
subseribers by 4s. 6d. per annum after the ist of 
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Railway Reform. 


WHEN it is remembered how closely related are 
the railways of this country to its commerce, and 
to every form of business and social activity, the 
fact that only very rarely is any general charge of 
failure of administration levelled against them is 
fairly good proof that their work is well done. We 
do not say that there are not grievances, nor that the 
system is perfect, but we do maintain that, consider- 
ing the vastness of the undertaking—a vastness which 
may be appreciated when we say that railway re- 
ceipts in 1913 were 140 million pounds, and that 
the Chancellor of the Exchequer’s receipts from cus- 
toms, excise, estate duties, income tax, &c., for 1912- 
13 were 155 million pounds—the complaints are 
proportionally few, and that the large majority of 
cases, On investigation, are ill-founded. Neverthe- 
less, a good deal is heard of what is termed Railway 
Reform. Of late, such demands have been some- 
what frequent—frequent, that is, when compared 
with the previous comparative silence—in some 
magazines, weekly papers, and, latterly, in Parlia- 
ment. A close investigation will, however, reveal 
the fact that these agitations for railway reform are 
not always inspired by disinterested motives. Most 
of those in our mind have, at their back, the estab- 
lishment of the goods clearing house scheme of Mr. 
A. W. Gattie. That gentleman has had, to quote 
Mr. Arthur Henderson, in another connection, a very 
‘good Press,” having had the support of Lord 
Headley, Mr. Roy Horniman, Mr. H. M. Hyndman, 
and others, to say nothing of questions in Parliament. 
As to the merits of the proposed electro-mechanical 
equipment, which Mr. Gattie proposes to install in 
an enormous warehouse in Clerkenwell, we shall 
only say for th> pses:nt that the models of the 
plant are very ingenious, and, apparently, effective. 
The schemeis, we believe, estimated—on a pre-war basis 
to cost 14 million pounds to install, and its upkeep is 
placed—also on a pre-war basis—at five and a-half 
million pounds a year. Whether this expense would 
be justified depends absolutely on the accuracy of 
the financia! basis on which the scheme is reared. 
Among the literary supporters of Mr. Gattie is, as 
we have said, Mr. Roy Horniman, who has written 
a very clever book professing to show how the rail- 
ways could pay for the war, and claiming to solve 
the transportation problem. The first chapter of 
this work is entitled “The Need for Transport 
Reform,” and contains certain figures from which 
conclusions are drawn to demonstrate the success 
of the Gattie plan. These figures, it is apparent, 


form the real foundation of the scheme, and as, so far 
as we have seen, no one, either because they have 
not considered themselves sufficiently conversant | 
with the matter, or they have lacked the necessary 


! « 
now be considered as obsolete. 





patience to carry out the requisite investigations, has 
replied to the argument advanced, we have felt it our 
duty to do so, and the results are to be seen on page 


179 of the present issue, where we review Mr. Horni- 
‘man’s book at. length.- . 


Another phase of. railway reform, of which some- 
thing has been heard lately, is the agitation originated 
by Mr. Marshall Stevens. . That gentleman may not 
have had the. “ good Press” that has come to the 
support of Mr. Gattie, but Mr. Stevens has a greater 
advantage in that he is, and has been for years, in 
the transportation business. He has, moreover, 
the support of Mr. Balfour Browne, for a long period 
the leader of the Parliamentary bar. We cannot, 
however, in taking measure of the reforms suggested 
by Mr. Stevens, forget that he is, in a sense, grinding 
his own axe. He is the chairman of Trafford Park 
Estates, Limited, part of whose property. consists of 
large warehouses, wherein is handled traffic between 
railways, the Manchester Ship Canal and the traders. 
Mainly because this business has been built up 
gradually, on plenty of open space, and untrammelled 
by precedents, fears of competitors or other retard- 
ing forces, a great success has been achieved. As 
a consequence, Mr. Stevens would have all the com- 
panies cease to be anything but actual carriers of 
railway traffic, and cease to act as warehousemen, 
carters, &c. “There is very much in the conclusions 
he puts forward, viz., that competition among the 
companies has led to large warehouses and yards 
being constructed in costly places. Here, we go back 
to the early days of railways. Originally, of course, 
railways were to be, like highways, open to all on 
payment of atoll. Only gradually did the companies 
become warehousemen and carters, and secure a 
virtual monopoly of all the essentials to railway 
transport. Whether or not a change in the direction 
proposed by Mr. Stevens be desirable, it is hard to 
say. At first sight it would seem that if all the goods 
sheds, warehouses, horses, drays, motors, together 
with the invoicing, accounts, &c., were in one set of 
hands, it would reduce the cost, and in this and other 
ways be of benefit to the trader. And one cannot 
but think that could the companies get rid of some 
of these vast establishments—which are expensive 
to provide and costly to maintain—they would 
reduce their working expenses. Such common 
ownership and common operation need not, however, 
be, as recommended by Mr. Marshall Stevens, in the 
hands of a private concern ; the same desirable ends 
could be secured by joint ownership and joint opera- 
tion by the interested railway companies. This— 
also, admittedly, the scheme of Mr. Gattie—is a ques- 
tion which should he gone into by a body of repre- 
sentative men who are experts in the various spheres 
affected. Such an investigation would, it is true, 
be equivalent to putting the railways on their trial, 
and it might be that a unanimous recommendation 
to make such a radical change in railway methods 
as would be entailed, could not be expected from a 
body which included railwaymen. The investiga- 
tion would, however, thrash the subject out, and 
allow for those competent to judge, who were un- 
biassed, to arrive at a reasonable opinion as to the 
value of the suggestions. 

In the leading article on the “ Future of British 
Railways,” which appeared in THE ENGINEER of 
November 30th, we expressed concern as to how our 
railways were going to pay their way after the Govern- 
ment control ceases on the passing away of the emer- 
gency which sanctioned it. It requires no financial 
genius to see that the demands of labour are alone 
likely to absorb the profits hitherto divisible among 
the shareholders. For the railways to pass, as the 
alternative, permanently to the State, would be a 
remedy almost certain to prove a misfortune, and 
one, moreover, that could not readily be reversed. 
The suggestion we made in the subsequent articles 
that appeared, under the same title, in our issues of 
December 14th, 21st and 28th, was that there should 
be State aid up to a certain point, and that the com- 
panies should be encouraged to adopt measures that 
would lead to improved working. This course is 
necessary for three reasons. First, because im- 
proved methods of operation mean quicker transit, 
which would not only benefit the trader, but would 
allow the companies to handle more traffic in a given 
time. Secondly, because improved methods are more 
economical in time, labour.and efficiency. Thirdly, 
because the cost of labour and material having 
become so greatly increased, old methods, which 
could be justified on the grounds of low wages, must 
C We have not space 
to do more than mention some of the reforms that 
eould be made. There are, for instance, more gravi- 
tational shunting, continuous brakes for goods trains, 
provision of tranship and intercepting goods sheds, 
electrification of railways, train—or traffic—control, 
adoption of fast and slow traffic rates—giving to the 
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former the present expeditious transit, and to the 
latter a longer time, but one within a prescribed 
period ; automatic signalling, the operation of points 
and signals by power, motor trolleys and portable 
telephones for permanent way men, automatic record- 
ing of block signals, mechanical accountancy, and, 
now that operating costs have become so important, 
the adoption of ton and passenger mile statistics. 

There are some who would have the standardisa- 
tion of equipment as one of the reforms, and their 
views have carried so much weight that committees 
of the locomotive, carriage and wagon superin- 
tendents respectively, have been appointed to work 
out standard designs. The standardisation of loco- 
motives is certainly not yet # ‘practicable scheme, 
nor does the standardisation of carriages present a 
simple question. There is greater necessity for 
standardisation of wagons than of locomotives and 
carriages, seeing that the journeys of the latter are 
confined to prescribed areas and routes, whereas 
wagons go anywhere and everywhere. We, how- 
ever, find ourselves, as regards wagons, faced by three 
points of policy of primary importance, which need 
to be previously disposed of. The first point is: Is 
the existing type of wagon the most suitable, espe- 
cially as, with railway reform, the loading per wagon 
is sure to be greater? Secondly: Are we to have 
automatic couplings, in addition to the con- 
tinuous brake, which will presumably be adopted ? 
Thirdly : What is to be done with the privately- 
owned wagon? Regulations can be made for it, 
but to compel the owner to adopt them is another 
story, especially if the refusal be accompanied by a 
threat to withdraw the wagons from traffic. These 
three questions alone, besides others that could be 
named, show that certain aspects of railway policy 
need to be determined upon before the question of 
standardisation be tackled, and, therefore, we trust 
this subject may be postponed until after the war, 
and, along with other features of railway reform, 
_ be then considered during the interregnum which, 
we have been officially informed, is to be in opera- 
tion before the State relinquishes its control of the 
railways. 


Research and Co-operation. 


In about a month’s time the National Physical 
Laboratory, which for the sixteen years of its exist- 
ence has been, as Sir Richard Glazebrook said, on 
Tuesday last, at the Royal Institution, the “ private 
concern’ of the Royal Society, will pass into the 
hands of the State, for it has been arranged that its 
management shall he taken over by the Dep«rtment 

_of Scientific and Industrial Research. This trans- 
ference of authority may appear a small matter. 
The Laboratory will go on as before, it will do the 
work it has always done, and do it with the same 
staff. It does not seem of much consequence whether 
it is under the Royal Society or under the Research 
Department. If this be the first impression, it is 
corrected by further consideration. The Research 
Department aspires to be the great central organisa- 
tion for the pursuit of investigations, scientific and 
industrial. It seeks to bring into its hands « thou- 
sand varied questions from a hundred varied sources, 
and to eo-ordinate them, to make them all work 
together for the common benefit. Hitherto it has 
been without a laboratory. If research work bad 
to be done, it had to encourage others to do it: it 
had, itself, no means of undertaking it. If opposing 
interests refused to combine to carry out an inquiry. 
the department was helpless; it could do nought 
but exert all its tact to bring them to a better mind. 
But now it will have a laboratory of its own, a labo- 
ratory where, when it so wills, it may undertake re. 
searches which cannot, or will not, be undertaken 
elsewhere. The National Physical Laboratory at 
last will bear its proud title with full appropriate- 
ness, it will be National indeed. 

This, we venture to think, is no smell matter. 
The opinion is gaining strength in all indus- 
trial countries that there must be a more general 
pooling of knowledge. We see it in America, where 
the amalgamation of many learned societies, under 
a single roof, has led to a consolidation of interests, 
which has materialised in the establishment of a fine 
library and an information bureau, which promises 
to develop into an instrument of much value to the 
nation. We see it in Germany, where, as we learn 
from peper-, which Sir Robert Hadfield has caused 
to be translated and circulated, the iron and steel 
industry has decided to establish an Institution for 
the Research on Iron and Steel, which will be provided 
with a laboratory and library, in Rhenish-West- 
phalia, and we see it in France, where a great move- 
ment for documentati.m is gaining impetus. We 


see it in Italy, where, as we report on another page 
to-day, similar steps are being taken. 


In all 





these countries the need of a single vast brain, the 
composite brain of all the intelligence of the nation, 
is recognised. We cannot afford to be behind-hand 
in this movement. We. too, must have a central 
organisation ; we, too, must effect a combination of 
all our forces; we, too, must have what the late Sir 
Frederick Donaldson so happily called ¢ clearing 
house of knowledge. It is worth while referring to 
his presidential address to the Institution of Mechani- 
cal Engineers in this connection. “Is it not worth 
considering,” he asked, “ whether inquiries should 
not be made to see if an Engineering Research Com- 
mittee, the bounds of which should be much wider 
than membership of this Institution alone, could 
be got together with a view to organising, co-ordi- 
nating and assisting research more particularly for 
engineering purposes. This Institution spends 
a certain amount of money annually in research, and 
it might well be that part, at any rate, of the money 
which we are able to devote to individual researches 
might be better expended in helping to support the 
work of a Central Engineering Research Committee, 
and that other societies and institutions might also 
be ready to allot funds for a similar object. 
The advantages which would seem to accrue from 
such a step would be the prevention of a considerable 
amount of overlapping work ; the carrying out of 
individual researches to absolute results; the pub- 
lication of such results, and the inclusion in such 
publication of accounts of private researches and 
experiments carried out by those who would asso- 
ciate ‘themselves with the Engineering Research 
Committee, and would be willing to place results of 
work privately carried out at the general disposal 
of the committee.’ Sir Frederick was President in 
1913, before the war had hurried our paces, and before 
the Department for Scientific and Industrial Research 
had come into existence. But he foresaw accurately 
all that was to be gained by the centralisation of re- 
search, and we have, no doubt, that he would, 
were he alive now, be most active in encouraging the 
learned societies to collaborate with one another 
and with the Department to make national research 
as great, as beneficent a thing as it may be. 

There may, in what has preceded, appear some 
confusion between the questions of co-operation by 
the learned societies and a national laboratory for 
research. There is, in fact, no confusionatall. We 
look upon the two causes as one. We do not see how 
national research can be brought to full fruition unless 
the scientific bodies unite to further it. Its success 
depends largely upon them, and their success depends 
largely upon the aid they give it. As the representa- 
tives of the scientific life of the nations, the institu- 
tions cannot, dare not, hold aloof from the movement 
which is taking place, and they will be neglectful, 
indeed, of their duty if they do not seek means to 
accelerate an action which the common good demands. 
It would be well that they should consider the right 
course to pursue. Sir Robert Hadfield has advocated 
with much force, and much cogency, closer amalga- 
mation of interests between the engineering societies— 
even the possession of a single “ home ”’ for all the 
metallurgical bodies. If that ideal cannot, owing 
to the conditions, be realised, it should, never- 
theless, be possible to effect by some means or other 
closer co-operation than as yet exists, and even 
though it be impossible for the associations, which 
have already buildings of their own, to surrender 
them, the erection of a library common to them all, 
and supported by them all, and the creation of an 
expert staff that would organise, digest, classify and 
circulate the engineering knowledge of the world, 
present subjects worthy, we deem, of careful con- 
sideration. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
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Lorp BRAssEY, whose death at 
the ripe age of eighty-two years 
occurred on Saturday last, was one 
of those men whom it is difficult 
to place with precision. The son of an extremely 
wealthy fether—the famous contractor who helped 
George Stephenson to build up the foundations of the 
railway system of Great Britein—he found himself et 
liberty to engege in whatever interested him, and he 
was alternately the most eminent of yechtsmen—the 
first owner to hold a mester’s certificete—e politician, 
@ naval reformer, e journalist, en euthor, a lecturer, 
and a student of sociel and labour problems. We 
cannot say thet he wes an engineer, or ever even 
dabbled in engineering, but he came so neer to the 
profession through his active interest in shipbuilding, 
and wes such a familiar figure and commanding 
personality at the meetings of the Institution of Naval 
Architects—of which body he was at one time 
president—that engineers may be forgiven if they 


Brassey. 





claim him for one of theirs. Indeed, so close was his 
association with our profession, that he was, in 191}, 
elected an honorary member of the Institution of 
Civil Engineers, and he was the only one of that 
august brotherhood of nineteen whose name _ hag 
before it the star that indicates the author of a paper 
published in the “ Proceedings.” Varied as were his 
interests, it is safe to say that he was always a sea-man, 
always concerned about our ships of commerce—was 
he not an fardent supporter of Plimsol ?—and our 
ships of war. He did much directly for both services, 
and in a sense united them by the establishment of 
a naval reserve, but by founding the “ Naval Annual ” 
in 1886, he brought the technical side of the Navy to 
the public in a way in which it had never been 
brought before. It is interesting to look back at the 
earliest volumes of that now famous publication, 
Fat volumes they were; they have grown slimmer 
with the passage of years. The first.was introduced 
with a modest prefece. “It is hoped,” said the 
noble author, “‘ thet it may be the means of bringing 
together a large amount of information on naval 
subjects which has hitherto been obtainable only by 
consulting numerous publications, and chiefly from 
foreign sources.””’ As a matter of fact, it brought 
together so much information that questions were 


-| asked in the House, and in the preface to the second 


volume “ prepared in circumstances of grief ’’-—the 
first Lady Brassey died in 1887 on board the Sunbeam, 
which she had done so much to make famous— 
“* commenced in the sad solitudes of the Indian Ocean 
and concluded under the lee of Ascension ’’—-Lord 
Brassey was at some pains to explain that “ neither 
for the first issue nor for the present number has 
information been supplied from sources inaccessible 
to the public.” It was not surprising thet the 
questions should have arisen. Nobody knew how 
much information about the navies of the world was 
available until ‘‘ Brassey ’’ appeared. It is because 
year after year it has brought that information 
together that it has taken a position in the world 
from which none of its later rivals has succeeded in 
displacing it. Men will in time forget Lord Brassey, 
but his ‘‘ Annual ”’ will remain long after the world has 
ceased to build ships-of-war. 


*s * & *& * 


To many of those who heard the 
—— suggestive paper which Mr. Ernest 
Information.  S@vage read before the Institution 
of Automobile Engineers a couple 

of weeks ago must have come back memories of the 
late Sir Frederick Donaldson and his Clearing House of 
Knowledge The conception was a fine one, but at the 
time it was brought forward the world was not ripe 
for it and it was foredoomed to failure ; it was 
born before its time. Sir Frederick wanted ll 
scientists, all engineers, all manufacturers to throw 
their knowledge and experience into a common pool 
from which all might draw. Recognising that there 
was a great deal of overlapping in research, and that 
the literature of technology and science was terribly 
disperse, he desired to see a central organisation 
establishéd which would co-ordinate data and codify 
the laws of science. He advanced his proposals only 
a year before the’war—during his presidency of the 
Institution of Mechanical Engineers in 1913. Manu- 
facturers and consulting engineers resisted it passively 
or actively. Those that had knowledge desired to 
keep it tothemselves ; they had no desire to barter it 
for the knowledge of others, and they rather rejoiced 
in, than regretted, the fact that others were doing 
egain the work that they had done in years past— 
it was a kind of tax upon their rivals and competitors. 
We do not flatter ourselves that that spirit has gone, 
but there are not wanting scraps of evidence here and 
there that it is weaker than it was. ‘‘ Mystery” asa 
synonym for “ craft ’’ has long fallen into disuse, and 
though there was an attempt to maintain the practice 
long after the word had gone, we may hope that the 
brotherhood of munition-making which has caused 
men to interchange knowledge for the common weal 
will not lose all its force when a return is made to 
peaceful arts. The day of trade secrets is dead. 
The scheme which Mr. Savage laid before his audience 
is one that has exercised France, Germany, America 
and Belgium for years past and has awakened into 
renewed activity within recent months. Great 
Britain has.given relatively little attention to it, and 
we are glad that it has now been brought before one 
of our most active and progressive societies. The 
French call it documentation: an excellent word 
and so English in form that we see no reason why it 
should not be adopted. It is certainly better 
than information—and bureaux of information—which 
Mr. Savage employed as the English equivalent. 
Documentation explains itself. It means getting in 
touch with all the documents bearing on a subject. 
Documents, of course, must be understood in its wide, 
original sense of everything that contains information 
or proof. Thus books are, properly, documents, and 
the management of libraries, particularly the classifi- 
cation of literature, an extraordinarily difficult task, 
is part of the science of documentation. Mr. Savage 
contented himself with discussing the establishment 
of a complete reference library and bureau of infor- 
mation for the motor car industry, the subject in 
which his audience was interested, but by implication 
he advocates the creation of bureaux of information 
for other trades. Sketchy as the practical portions 








Marca 1, 1918 


THE ENGINEER 


189 





of his paper were, it is well worth reading, if with no 
other object than to tune up the mind for the fuller 
consideration of the subject which must before long 


be undertaken. 
* + * 7 +. 


Scie DriPrinG at random—and for those 
ef who take literature for recreation 
Oratory. and refreshment, there is no more 
delightful way—-into a volume of 
essays by Saintsbury,-we were struck by the following 
cruel phrase. ‘‘ He-—-Edgar Quinet—-had the 
oratorical power, the fertile fancy, the enthusiasm, 
the command of colour, which tell in lectures on any 
but purely scientific subjects.” We have called it 
a cruel phrase. ‘Tio be really cruel, you must find the 
sensitive spots of your victim. That is just what 
Saintsbury has done. He had probably heard 
scientific lectures, he had listened to the dry exposition 
of facts, he had observed that the speakers never 
allowed themselves to wax enthusiastic, never to use 
a sentence glowing with colour and fancy, never to 
depart from the logical piling up of law upon law, of 
truth upon truth. He felt, no doubt, that they 
might mould a marvellous resemblance of Galatea, 
but that under no conceivable circumstance would it 
come to life. We have to admit that, taken in the 
large, he wasright. Of course, there were exceptions. 
Tyndall and Huxley were lecturing at the very time 
Saintsbury was writing, and if he was unable to 
recognise that even in scientific subjects, as handled 
by them, oratory, colour and fancy told, it could 
only be that his prejudice outweighed his judgment. 
But with sorrow, we admit that such lecturers are the 
exception, and that only on rare occasions, and then 
with a kind of apologetic tolerance, do scientific 
speakers allow themselves to “‘ descend ’’ to the level 
of their audience and infuse some little of that 
indefinable quality which we call ‘‘ human” into 
their addresses. ‘‘ There is,” said the ever to be 
lamented Bagshot, in one of his comments, “no 
literature without speculation. When a subject can 
be exhausted, it has ceased to be literature and 
become material for a Blue-book.”’ If only the 
converse were true! If only literature followed from 
speculation, could anything on earth open a wider 
vision of magnificent language than science 2? Know- 
ledge, when one comes to think of it, is a dull thing 
in itself. Useful, like a coal hammer, but vastly 
uninteresting if you take all the mystery out of it. 
Acquaintance with the moves of chess-men is nothing 
in itself. It is only when we put the pieces into 
combination one with another and study their 
reaction, and when we try to see three or four moves 
ahead—when, as Bagshot said, we ‘“ speculate ”’— 
that our interest is awakened. Probably Saintsbury 
thought there was no room for speculation in scientific 
lectures ; probably he did not know that the masters 
of the art exercise what is called by literary professors 
““ suspended interest,” and whilst the mystery to them 
is no more than the joyous reflection of past dis- 
coveries, they use all their skill to keep their audiences 
on tenter hooks of expectation. When man ceases to 
wonder, he ceases to discover. Science is all discovery, 
all speculation, all wonder, and if only we could 
reverse Bagshot’s comment, it should have the finest 
spoken and written literature in the world. 


7. s+ *¢+ * * 


It must be many a long day since 
we were called upon by the circum- 
stances to discuss failures of 
railway axles. They used, years 
ago, to present one of the familiar mysteries of steel, 
and theories had to be developed to account for their 
occurrence. The most popular of such explanations 
was that the constant vibration caused crystallisation, 
and that the relatively large crystals formed, having 
less inter-cohesion than the smaller crystals of the 
steel before vibration, undermined the constitution 
of the axle and so weakened it that it gave way under 
the stress. Not much is heard of that theory nowa- 
days. The increased knowledge of heat treatment 
has practically destroyed it, and if any one finds 
large crystals in a broken axle he no longer charges 
vibration with their construction, but blames the 
maker of the axle. Mystery is becoming an intoler- 
able word in the science of metals, a word behind 
which no one dare shelter ; that«is*as it should be. 
Mysteries, like opinions, can only exist in the presence 
of ignorance ; they are always dislodged by greater 
knowledge. We say ‘“‘dislodged”’’ instead of 
“destroyed,” because often enough we only succéed 
in moving them further back. Consider, for example, 
the failure of an axle on the North-Eastern Railway, 
on which the Board of Trade has just reported. 
Its Inspector has been to some pains to find a 
cause, and he believes he has discovered it in a flaw in 
the steel some distance from the surface. The steel 
itself, taken from the broken ends, gave excellent 
results. Let us suppose the Inspector is right, and 
that there actually was some little pitting three- 
quarters of an inch inside the axle. Why should a 


Axle Failures. 


defect, so small that it could only be discovered with 
difficulty, effect the destruction of a piece of steel 
of which the area can hardly have been appreciatively 
diminished by the defective portion ? We shall be 
told that it is well known that even a tiny scratch 
will start rupture, how much more, then, a flaw such as 
this. But that is most certainly not an explanation. 





It is collateral evidence that little defects have great 
cause, but no more. If there is a scratch in a shaft, 
barely visible to the eye, it is a danger point. Polish 
away the scratch, even burnish it away, and the 
danger is removed. That is a mystery that no 
familiarity with the fact can make any the less 
extraordinary. We have come down to this, that a 
flaw or a scratch is a more likely cause of the failure 
of an axle than crystallisation, but the fracture must 
still remain mysterious until we have shown why a 
little mark of almost immeasurably small depth can 
defeat a shaft compared to which its own magnitude 


is infinitesimal. 
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THE announcement that a lecture- 
ship on Scientific Management is to 


Management. 4, founded at thé Manchester School 
of Technology gives rise to many 
reflections. In the first place one is struck by the 


progressiveness of the movement. Scientific manage- 
ment is the latest arrival in the field of industry; it is 
the newest of the industrial sciences. Had the old 
traditions maintained their sway no school would 
have touched it till its vintage had been proved by a 
wreath of cobwebs. Even the later schools, that at 
Manchester amongst them, might have hesitated for 
a few years; might have asked for time to see if it 
had in it the germs of life. But the opposite course 
has been taken, and none other would, indeed, have 
been logical. To include ‘“‘ management ”’ when all 
other branches of technological science had been 
admitted was clearly impossible. The school, we 
may suppose, offered no resistance; rather did it 
welcome the offer made by a group of Lancashire 
manufacturers ; and whatever violence may be done 
to the feelings of those who look upon learning as 
something higher than the handling of card indexes, 
stop-watches, progress charts, and the what-not of 
modern works management, we may take it that 
before long a professor of this latest of the sciences 
will be installed. That is one reflection; another 
takes a different line. Je are fain to wonder if the 
new lectureship would ever have been established 
had that all-highest amongst words of to-day, that 
modern autocrat of the dictionary, “scientific,” 
been omitted from the title. Had it been “ works 
management ’’ and nothing more, would anyone have 
thought it worthy of a “‘ chair”’ ; would anyone have 
supposed that there was anything to profess, anything 
to lecture about, to give classes in, to award diploma 
for? We doubt it. It is because it is now called 
scientific, because it has a kind of office machinery 
of its own, because people are hammering out laws 
for factory organisation, because, finally, factories 
are getting so big, that ways must be found for 
making them vast machine tools, each part co- 
ordinating with other parts and the workpeople just 
part of the machinery that a new kind of management 
has become necessary. We say a new kind, but it is 
very little more than the old kind on a different 
scale. Factories, and big factories at that, were 
managed, and managed well, long before scientific 
management was thought of. And they were 
managed in much the same way. Scientific manage- 
ment is no more new than the latest design of steam 
engine is new; it is the development of what has 
preceded it. Motion study is not new; every man 
who designd a machine had to think how it was going 
to be used ; welfare work is not new. What is new 
about these things is their names and their organisa- 
tion. We think it is due to some of our older 
managers that this faét should be recognised. There 
is a little tendency to look upon these managevs as 
back numbers because they have less organisation, 
because they find it difficult to accustom themselves 
to the idea that a works cannot be run efficiently 
without one or two unproductive workers to schedule, 
and route, and time and card-index every half-dozen 
or so productive people. Rubbed down to its 
elements scientific management is mainly the art of 
subdividing labour. Under the old system things, 
in engineering works at least, were made, they were 
not manufactured, and the main difference between 
the old management and the new is the change of 
scale effected by that development. 
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AFTER a careful perusal of the 


aan t first annual report of the Conjoint 
Bod. Board of Scientific Societies, we 


are constrained to admit that it 
seems to us rather a record of work not done than of 
work done. The Board has added to its numbers 
until it now includes representatives cf all the leading 
learned societies-in all branches of science, it has 
appointed many committees and sub-committees, and 
it has expressed on all occasions the highest principles, 
but if we except the famous deputation which met 
Lord Crewe in the crowded hall of the Insiitution of 
Civil’ Engineers in December, 1916, “‘to urge the 
importance of the grant of State aid for scientific 
research,” and which received the assurance that the 
Government intended to make a very large grant to 
the Department of Scientific and Industria] Research, 
there is but little indication in the report of the 
achievement of any notable work. Ten sub-com- 
mittees have been in action, but we are as yet unable 
to trace any result of their labours. .The Inter- 
national Catalogue Sub-committee “‘hopes’’ to be 





able to suggest a new scheme for the International 
Catalogue of Scientific Literature; the Sub-com- 
mittee on the Application of Science to Agriculture 
has issued memorandum with which our readers are 
already familiar, ‘‘ it hopes to obtain valuable data ” 
through the help of the Agricultural Organisation 
Committec ,andit waxes ardent over the advantages— 
as yet quite unproved—of electricity on the farm, 
whilst it regrets that it can do nothing, in the circum- 
stances which obtain, for the internal combustion 
engine. The Committee onthe Teaching of Technical 
Optics ‘has reason, to hope” that its recommendations 
will be adopted. The Sub-committee on Iron Ore 
considered a case of magnetic disturbance which may 
mean the presence of iron ore, and managed to secure 
a grant of £100 from the Royal Society for a detailed 
magnetic survey of the Melton Mowbray area in 
which disturbances had been observed. The Sub- 
committee on the Water Power of the Empire “is to 
report on what is at present being done to ascertain 
the amount and distribution of water power in the 
British Empire,’ and so on. All this amounts to 
next to nothing ; it is a compound of pious hopes and 
good intentions. We do not say so in any adversely 
critical spirit, but merely as a statement of fact. 
The Conjoint Board has hardly yet had time to find 
its feet; it may find them some day, it may 
never do so. That some means of co-ordinating the 
activities of all the learned societies is desirable is 
now an opinion which has powerful support, but we 
are a little bit doubtful if a body so loosely knit asthe 
Conjoint Board can ever do it. The first step must be 
to bring about a rapprochement between kindred 
societies. When that is achieved it will be time to 
consider the possibility of binding ali the learned 
institutions together. ; 
ee OSS SRS 


WE have omitted from the above 
hasty glance at the work of the 
Conjoint Board reference to the 
report of its Watching Committee 
on Education, because we wish to make a long quota- 
tion from it. The subject is one near our hearts ; 
we may even have spoken of this very passage on 
some’ prior occasion; but it will bear repetition. 
The following resolutions were carried unanimously : 
‘“*(1) That, in the opinion of this Committee, it is 
important to train teachers to give inspiring and 
attractive courses in science, and, in order to secure 
such teachers, it is necessary that adequate salaries 
be paid. (2) That, while prime importance must be 
attached to adequate provision for laboratory work, 
it is essential that there should ‘be also instruction 
in the romance of scientific discovery and its appli- 
cation. Every pupil should not only receive training 
in observational and experimental science, but should 
also be given a view of natural knowledge as a whole. 
The object should be to evoke interest in science in 
relation to ordinary life, rather than to impart facts 
or data of science presented by an examination 
syllabus, or even to systematise their rediscovery.” 
For a summarised statement of the aims of teaching 
science to the multitude this passage cannot, with 
ease, be beaten. England has neglected science not 
so much because those who use science, either 
directly or indirectly, are unconscious of its value, 
as because the great mass of the general public knows 
so little about it. It is not made attractive. We 
know that our various examining bodies have 
succeeded in ruining literature for nine hundred and 
ninety-nine out of every thousand scholars; how 
much easier is it to ruin science which does not make 
the human appeal that Spenser, Milton, and 
Shakespeare make ? Future generations will burn 
the odious school text-books of literature and anathe- 
matise the teachers of to-day. Flesh and blood must 
be put on to the dry bones, both of literature and 
science. It is all very well for those who are making 
their life work of science to drudge through the 
tedious parts, but for the general public it is not only 
quite unneéessary, it is positively injurious, to ask 
them to do so. What is required for the average 
school-boy or school-girl is “‘ inspiring and attractive 
courses”’ with a full measure of the “‘ romance of 
scientific discovery and its’ applications.” But 
the Committee rightly recognises that the teachers 
are the difficulty. Inspiring science masters are few 
and far between. The. man who teaches science in 
the evening for half-a-crown an hour, after a long day 
in the works drawing-office, is not likely to feel much 
of the romance of his subject. The first step, then, is 
to teach the teachers and, having taught them, to 
pay them on a scale commensurate with the dignity 
of the art they have mastered. Is it not an extra- 
ordinary anomaly that the two worst paid professions 
are, one that fits us for this world and the other that 
fits us for the next !° ; 


Science for All, 








SEVERAL sugar beet trials have recently been made in 
the South-West of Scotland, and Professor Berry has 
issued a report. ‘The seed was the same at each place, 
being the well-known variety, “ Klein-Wanzleben.” The 
average percentage of sugar in the beet was 15:71, com- 
pared with 16.8 in Germany, 14.7 in Austria, and 12.6 
in France. It was found that sugar beet, under suitable 
climatic conditions, will grow well on most kinds of soil, 
except heavy clays and peat. The condition of the soil, 
previous cropping and manuring, must be taken into 
account in applying artificial and other manures. 
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(For description see opposite page) 





Fig. 1—FIRST OPERATION MACHINE 





Fig. 3—DRILLING FUSE HOLE 
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Fig. 2—CUTTING DRIVING SLOTS 
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Fig. 5—THE “C’? MACHINE 


Fig. 4—TURNING 














Fig.6—THE “D” MACHINE 
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| distance up. These grooves, as revealed by the curled 
SPECIAL MACHINES FOR PRODUCING 9.2-INCH | shaving left at their upper ends, can be seen in the bore of 
SHELLS | the shells on the bench behind the operator in the engrav- 
" ; : ‘ : : ing. The grooves are required in connection with the 
PA HIGHLY interesting series of specially designed tools | driving of the forging in the B machine, and are, of course, 
for the production of 9. 2in. high explosive howitzer shells | turned out when the shell is bored in the C! machine. 
is illustrated herewith. The machines in question have| ‘The B machine is illustrated in Figs. 3 and 4, the former 
heen designed by Mr. W. Littlejohn Philip, and are entirely | showing it engaged drilling the fuse hole, and the latter 
operated by girls. The only men employed on the pro- | showing it reducing the parallel part of the body. Three 
duction of the shells are two day foremen and two night | sliding keys working against inclined planes cut on the 
foremen, who supervise the work throughout, and, assisted | mandril towards its rear end entér the grooves in the 
as far as possible by the girl operators, attend to the tool- | shell bore, while expanding dogs at the forward end 
setting. ; ‘ |centre the nose of the forging with the bore. The 
The major machines employed on the production of the tailstock being drawn back, the machine is started up 
shell bodies are four in number, and are known ag the | and the hinged boring fitment F is turned into the 
A, B, C, and D machines. hey are all of Mr. Philip’s | position shown in Fig. 3 by means of the levershown. On 
patented design. The fifth, or E machine, is a converted | boring being completed the fitment F is hinged back 
Herbert lathe. In Fig. 7 a self-explanatory diagram is | out of the way, and a hardened steel bush is driven 
| into the fuse hole by means of the tailstock. This bush 
—— | remains in position during the turning of the body and the 
Operations performed 
on A Machine | 
(a) Parting off ends | 
(0) Rough nosing true to | 
bore 


Weight Removed - GO tbs 
(average) 


~ | Operats rformed 
on°Bt Machine | 

g (a) Drillings for haschele 
feutagiterey ikertet| | 
(dReugh turning outside | 
(dl) finish turning tosize. i | 
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(body £ nose). 
Weight Removed -77 Ibs. 








(average) 





Operations performed 
on"C” Machine. 
(a) Rough bore 
(6) Finish bore 
Werght Removed- 34 ibs 
(average) 








ful Laas show Shell as Received Operations 5 performed | 
on'D” Machine | 
(a) Face off end lo correct 





iS groove 
(4 Form wavein driving | 
and groove. 
(e)Cut screw (8thds) for 
base adapter. 
Weight Removed -8ibs 
(average) 
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— (ajStam out hole for thread. 
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(cf Tap thread. 


Fig. 10—COPPER BAND TURNING 











: | nose, and supports the end of the forging on the back 
centre. The cross slides carrying the roughing tools 
for the parallel body part, and the roughing and finishing 

| tools for the nose, are operated in a manner similar to 
that followed in connection with the tools of the A machine. 
The finishing tool slide for the parallel body part is fitted 
with a screw and hand wheel with a micrometer dial for 
fine adjustment. Both the saddle and cross slides work 
in conjunction with heavy, easily adjusted stops. 





Note :— 
Portions Sectioned show 
Metal Removed at each Operation 
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Fig. 7—DIAGRAM OF OPERATIONS 


given, showing the work performed by each of these five 
machines. 

The first, or A, machine is illustrated in Fig. 1. The shell The C machine is illustrated in end view in Fig. 5. . In 
forging as received is placed over the mandril A. The | this case the shell is held in a spring collet chuck which is 
mandril slides in a headstock, and with the shell in placecan | tightened up by means of a hand wheel and gearing at the 
be rapidly pushed forward. In this way the shell is | rear of the headstock. The saddle of the machine carries 
brought, with its bore correctly aligned, within the | a long cross slide, shown in the foreground of the engraving. 
chuck headstock B. Two sets of six chucking screws The cross slide has four boring bars—two for the parallel 
are then tightened down against its exterior, whereafter bore and two for the bore at the nose end—which can be 
the mandril is released and withdrawn, and the machine brought into position crosswise, and when located by a 




















tric motor. In Figs. 8 and 9 the two machines employed to 
machine the base adapter areshown. The first operation 
faces the base of the adapter, turns its flange, and forms 
the recess behind the flange for the finish of the thread. 
The recess behind the flange is cut by a tool brought down 
vertically. The chuck on this machine is of the four-jaw 
independent type. The edges of the flange during the 
operation is not turned strictly parallel, but is formed 
slightly conical away from the operator. Thus when the 
adapter is turned round and inserted in the collet chuck 
of the second machine, the collet fingers, pressing down 
on the bevel of the flange, securely prevent the adapter 
from tipping or altering its position in the chuck. The 
second operation machine rough and finish turns the body 
of the adapter, faces it, forms the small reduced paralle! 
portion at its end, and threads the body. The machine is 
fitted with a turret, on which are tools for turning the body. 
Simultaneously in operation with these tools another, ona 
vertical overhead slide, descends and faces the end. The 
screw thread is then cut by means of a chasing arrangement 














Fig. 11—FINISHING SHELL BASE 


on the turret. Leaving the second operation machine, 
the adapter is taken to a third machine, where the inner 
face of the flange is skimmed, and the bevel on its edge 
removed. 

After the shell has been banded it is taken to the machine 
shown in Fig. 10, a copper band turning machine represent- 
ing an entire departure from the ordinary design. In it 
the shell is held nose downwards in a vertical spring collet 
chuck, tightened from the side of the machine. The rough 
forming tool is carried on a slide situated to the left of the 
machine, while the finish forming tool is carried on a 
similar slide on the right-hand side, but disposed at 
right angles to the first. The finish forming tool can then 
pass right across, and in both cases the cut is taken in 
one operation over the full width of the band. The 
machine is driven electrically. A machine on the same 
principle is employed, as shown in Fig. 11, for finishing 








Figs. 8 and 9—MACHINING BASE ADAPTERS 


started up. On one sido of the chuck the nose end of 
the shell is roughed down to about jin. over size, and 
on the other side the base ond is parted off and tho exterior 
slightly coned, ag indicated in Fig. 7. The coning is 
required in connection with an operation performed on the 
shell between the A and B machines. 

Before the shell is passed on to the B machine it is 
centredfby means of the cone turned-on its base end | 
in the press, shown in Fig. 2. This press is provided with a | 
set of three tools that being advanced into the bore of the 
forging cut three light equally spaced grooves for a short 


be fed longitudinally. 

The D machine illustrated in Fig. 6 is probably 
interesting of the series. In its arrangement of saddle and 
cross slide it somewhat resembles the C machine, but other: 
wise it is quite different, for it has essentially different 
duties to perform. The cross slide carries the thread 


those used for undercutting the drivi 
The machine is driven b 


stop rising from below and secured by locking bolts, can | 





milling attachment and all the other tools required except | 
band groove.’ | 
belt during all the operations | 
except that of thread milling, when it is driven by an elec- | 


the base of the shell after the adapter has been fixed in 


| place. : 
the most | The building in which the plant is housed was specially 
| erected for it, and was completed in six weeks from the 
start of operations. 


The lay-out of the factory is such 
that the shes throughout practically never leave the 
level at which tho machining operations are performed on 
them. 
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THE FUTURE OF THE MACHINE TOOL TRADE 





Ar the annual general meeting of the Machine Tool and 
Engineering Association, on February 2lst, at which the 
chairman, Sir Alfred Herbert, presided, the two principal 
items dealt with were the position of the machine tool 
trade after the war, and whether or no certain members 
of the Association who are. also members of the Machine 
Tool Committee of the Ministry of Munitions, should, in 
view of a certain agreement as regards trading, retain their 
membership of the Machine Tool Committee. 

The question of the future of the machine tool trade 
was raised by Mr. J. Judson, of the Judson, Jackson Co. 
Arguing that the pre-war standard of profits of all 
machine tool makers was a low one, and that upon this 
basis .excess profit taxation was being levied, Mr. 
Judson said that British machine teol makers would be 
in a bad position after the war to combat American and 
German competition. American firms in particular 
had amassed huge reserves during the war, owing to the 
fact that the prices of American machine tools had gone 
up tremendously in price, whereas British machine tools 
had not advanced abnormally. The following recent 
instances of American machine tool prices were men- 
tioned, the figures being for machines delivered at Liver- 
pool, less 24 per cent., the profits included for the British 
merchant being those permitted by the Ministry of Muni- 
tions :—Eight inch centre by 8ft. bed, st. bd., q.c.g., D.B.G. 
lathe, £485; 25in. cone pulley, B.G. sliding head drill, 
£134; 22in. gear box drill, £115; 16in. by 72in. plain 
grinder, £895 ; l4in. by 2}in. floor grinder, £51; 6ft. by 
2ft. by 2ft. one-tool planer, £494. 

He doubted whether any British machine tool maker 
was receiving half these figures for British-made tools, 
and they indicated the surplus which Americans would 
have to work with after the war. It was also necessary 
to reflect seriously on possible German competition. The 
Central Powers had been practically isolated for three 
years, and had, therefore, been compelled to manufacture 
all the extra machine tools they required. The Germans, 
therefore, would be more formidable competitors after 
the war than they had been formerly. Having regard 
to the importance of the British machine tool trade, it 
should be well financed, and those firms who had been 
eminently efficient before the war, and who had low pre- 
war standards of profits, ought to be adequately recom- 
pensed, not only for their own sakes, but for the healthy 
prosecution and development of the industry after the 
war. The taxation of profits would leave British firms 
in @ poor position to meet American and German compe- 
tition, and yet we must take our standard of dealings 
from our competitors. If they travelled, we must travel ; 
if they advertised largely, so must we; if they planned 
a given size lathe bed in ten hours, so must we ; if they 
machined a certain size pulley in two hours, so must we ; 
and if they adopted more up-to-date machinery from time 
to time, we should have to do the same. He hoped that 
the report on the position of the trade after the war, which 
was to be presented to the Minister of Munitions and 
the Minister of Reconstruction, would deal fully with the 
precarious position in which the general body of members 
of the British machine tool trade would stand, as com- 
pared with overseas competitors. What was the remedy 
tor the position of affairs? At the present time the 
country was spending about seven millions a day for 
destructive purposes; he suggested that an equivalent 
amount should be spent for a short period on construc- 
tive purposes. This might be considered a drastic pro- 
posal, but the fact remained that a few hours’ war cost 
allotted to the machine tool trade would place a most 
important industry on an absolutely sound basis. 
Such an allotment of money ought to be first bestowed 
upon eminently efficient firms who had had large turn- 
overs during the war, and who had had pre-war standards 
of profits. It would be one cf the finest investments for 
the future safety of the country. 

Mr. J. Butler thought Mr. Judson was far too pessimis- 
tic in his views with regard to thefuture. The things which 
Mr. Judson regarded as the strength of our competitors 
were, in his (the speaker’s) opinion, weaknesses. He only 
hoped the Americans would keep to their high prices. If 
they did, the British firms could chase them off the market 
every time. So far as British prices were concerned, even 
assuming the cost of materials remained as high as they 
now were, he would be satisfied if the present prices of 
machine tools could be maintained. He was disposed 
to fear German competition more than American, for the 
reason that the fact of American firms having amassed 
large.capitals, was inclined to make them slacken off— 
that was always the case—whereas the Germans would 
have such a burden of obligations on their shoulders 
that they would work ten times as hard as anybody else. 
He attached great importance to the inherent character 
of the British nation. Britons were prone to under-rate 
themselves, whereas the tendency of. Americans was to 
over-rate themselves. If an American firm promised to 
deliver 1000 machines, it probably delivered 700, whereas 
an English firm would promise 700 machines and deliver 
1000. 

Another speaker supported Mr. Judson’s views, and the 
subject dropped. 

The position with regard to the second matter referred 
to is this: Nearly two years ago about a dozen machine 
tool makers combined together for the purpose of manu- 
facture and sales. Some of the firms agreed to drop 
certain lines of‘ goods and to concentrate on one type or 
one line, whilst others took on new lines, for which they 
were better equipped.” Included in this group were four 
firms, the principals of which are on the Machine Tool 
Committee of the Ministry of Munitions. A feeling appears 
to have got abroad that information, coming under the 
notice of these gentlemen in their capacity as members 
of the Machine Tool Committee—they are also, of course, 
members of the Association—were likely to be of benefit 
to them as members of the combine. As a consequence, 
the whole matter was.ventilated and discussed, and, as a 
result, a vote of confidence in them was unanimously 
passed by the meeting. ’ 

Mr. J. Lang (J. Lang and Sons) assured the meeting 
that absolutely no information had come into his hands 
at the Ministry wliich was of the slightest use to his firm 
ae @ member of the combination referred to. Some 








point was made of the fact that the Pl forms, on which 
profits were disclosed, passed through the hands of the 
Machine Tool Committee, but a further assurance was 
given that the Machine Tool Committee did not see these 
torms, which were dealt with by the Finance Sub-com- 
mittee. 

Thus the matter ended harmoniously. 

No changes were made in the officials, but the name of 
the Association was changed to that of the Machine Tool 
Association (Limited). 

The annual report showed that eighteen firms have 
joined during the year, and five have ceased to be mem- 
bers, one going into liquidation, and four being wound 
up by the Board of Trade as enemy firms. The member- 
ship of the seven enemy firms, who were in the Associa- 
tion at. the outbreak of war, has now been terminated. 
The financial position shows assets amounting to £3180, 
of which £890 is the balance in hand in connection with 
the exhibition. A two years’ option still remains on the 
exhibition building. Among other details recorded in 
the report is the fact that 200 directors or partners of 
machine tool firms are giving the whole or part of their 
time to Government departments. 








MID-SCOTLAND SHIP CANAL. 


CoMMERCIAL ASPECT OF THE SCHEMES. 

Iv is generally recognised that the plans which have 
been submitted for the consideration of the Government 
in connection with the Mid-Scotland Ship Canal, a pro- 
ject which has been the subject of intermittent agitation 
for upwards of a generation, depend for their realisetion 
upon the value which the Admiralty may assign to such 
a waterway from purely strategical considerations. At the 
same time there has been a tendency among those who 
advocate the construction of the waterway to lay con- 
siderable stress upon the commercial advantages of a ship 
cenal uniting the navigations of the Forth and Clyde. 
The campaign of the Mid-Scotland Ship Canal Associa- 
tion, as well as the reports which have been prepared by 
Sir W. G. Armstrong, Whitworth and Co., Limited, and 


which have been the subject of illustrated articles in recent 
issues of THE ENGINEER, suggest that the proposed canal 
would have a commercial value that justifies the expec- 


tation of sufficient revenue from commercial vessels being 
secured ultimately to meet at least the cost of mainten- 
ance. 

This aspect of the question is the main subject of a 
report which has been presented by a special committee 
appointed by the Commissioners for the harbour and 
docks of Leith. It is assumed that the case for the construc- 
tion of the canal as a commercial project must rest upon 
its use by ocean-going vessels. Leith is the port 
most nearly situated to the eastern end of the proposed 
canal, which conducts an ocean-going traffic, its trade 
with North America, Argentina, the Mediterranean and 
India being considerable. It is therefore obvious that 
if any benefit were to be derived from the proposed water- 
way by improved access to the west and south Leith 
would, from its geographical position, be relatively the 
greatest gainer. The report states that the maximum 
saving of distance between Leith and any port on the 
North American continent by the proposed canal is 160 
miles, and to South America and to the Mediterranean 
and Eastern ports the saving is about 200 miles, repre- 
senting in the case of a cargo steamer of 10-knot speed a 
saving in time of sixteen hours to North American ports 
and twenty hours to Southern ports. That being the 
position occupied by Leith, it is apparent by a reference 
to the map and to the distance tables that the saving by 
the canal route for all ports outside the Forth is diminished, 
or disappears altogether, according to their geographical 
position. No statement has ever been made by advocates 
of the canal scheme: as to rates that would be considered 
reasonable for the use of the waterway, but the report of 
the Leith Committee states that even 6d. per gross register 
ton would be too high a charge to permit the use of the 
canal by ocean-going ships. Another argument is the 
risk of damage to vessels using the waterway and the 
approach channels in the Firths of Forth and Clyde. 
These are put forward as the main reasons why ship- 
owners engaged in long voyage trade have always been 
opposed to the construction of a ship canal between the 
Forth and Clyde. For this and other objections the Leith 
Committee has no hesitation in making the definite state- 
ment that the commercial traffic would never in any cir- 
cumstances yield a return approaching the cost of main- 
tenance even if figures as to maintenance were available, 
which is not the case. 


INDUSTRIAL DEVELOPMENT. 


Other aspects of the subject are discussed at some length 
in the report. Reference is made to the claim that a canal 
constructed by the Direct Route would stimulate indus- 
trial development of the area traversed. The Committee 
expresses the opinion ‘‘ that the district in question is not 
particularly suitable for development.” This opinion is 
based on the following grounds: ‘“‘ The area which the 
canal would traverse has long been served by the Forth 
and Clyde barge canal, one of the best of its kind in Britain. 
Railways intersect it east and west and north and south, 
and it possesses Grangemouth, one of the best and cheapest 
of our smaller ports, at its eastern end, and at its western 
end the great port of Glasgow. According to the pro- 
moters a ship canal of the largest size is also required to 
develop the possibilities of this remarkable region. While 
such development is the ostensible aim of the promoters, 
it is the opinion of the Committee that the canal might do 
more injury to the district than any local benefits could 
compensate. - : 

From the point of view of industrial development, it is 
argued that “ existing areas, both on the Firth of Forth and 
Clyde, are more suitable tor the purpose. The shores of the 
Forth are highly fertile, and it possesses abundant coal 
of good quality, many millions of tons of which are annually 
exported. It has numerous ports and docks, all suscep- 
tible of further development. If such development is 
desired, all the necessary elements on which success is 
usually founded are in existence in railways, docks, and 
abundant coal.” It is added that the Leith Commis- 





sioners possess Parliamentary power to retain the section 
of foreshore between Leith and Newhaven for dock and 
cognate purposes, and that, with the aid of the Govern. 
ment, a much greater area, extending on the west to 
Granton, might be profitably reclaimed. 

The Committee, although its criticism is mainly con- 
fined to the Direct Route, points out that the Loch Lomond 
route, although longer, has several advantages over the 
alternative scheme. These are stated under the following 
heads :—(1) Its water supply is ample ; (2) it avoids the 
congestion of the narrow navigable waters of the upper 
Clyde. This does not seem to concern the promoters, 
though some of their estimates of tonnage using the cana] 
would enormously increase the traffic on the river ; (3) the 
line of canal from the Forth up to Stirling passes through 
fertile country and ddjacent to the Bannockburn coal- 
field, producing coal of fine quality. It would thus pro- 
vide a much longer section than the alternative route of 
ground suited for possible industrial development, the 
banks being low; (4) the estimated constructional cost 
is so much lower that there is virtually no financial «om- 
parison between it and the cost of its rival, and the main- 
tenance cost—a most important element—would be much 
less, chiefly due to the fact that only four miles of dredged 
channel have to be maintained as against 18.7 miles. 

Against these advantages there is the drawback of tho 
longer route minimising the advantage of coastwise traftic 
between Glasgow and the East Coast. 


STRATEGICAL CONSIDERATIONS. 


Even on strategical grounds the Leith Committee, 
although admitting that it has no qualifications for 
expressing an opinion, deals with one or two important 
considerations. It is stated that in comparison with the 
proposed Mid-Scotland Ship Canal, the Kiel Canal pos- 
sesses one conspicuous value by giving a continuous coast 
line to Germany, and allowing the transfer of German war 
vessels from the Baltic to the North Sea and vice versd 
within German waters, while the alternative route by the 
Skaw passes through narrow and shallow channels, the terri- 
torial waters of other countries, and is easily capable of 
defence. No such feature characterises the proposed 
Mid-Scotland Canal, and its enormous cost renders neces- 
sary the complete demonstration by technical experts of 


its national value. On the other hand, those who urge 
the value of the canal as a means of transporting damaged 
warships for repair to the Clyde, are said to have over- 


looked two obvious facts. One is that in this kind of 
repair work the measure of capacity is the supply of dry 
docks, not shipbuilding yards, and the Clyde is relatively 
poorly supplied with the former. This is not due to any 
want of enterprise on the part of the Clyde Navigation 
Trustees, but to the difficulty attending the provision of 
large dry docks with access from the narrow channel of the 
upper Clyde. The docking and undocking of vessels, 
especially of large size, proves a temporary obstacle to 
traffic. The other fact is that to risk a damaged ship 
blocking the canal or its dredged approaches is an adverse 
element which must be contemplated. Difficulty would 
attend the conduct of the assumed great mercantile traffic 
through the waters of the Forth above Queensferry when 
these waters are occupied as an anchorage by ships of the 
Royal Navy. The objections, especially in time of war, 
are manifest. For these and other reasons the Leith Dock 
Committee recommends the Commissioners without delay 
to adopt measures by memorial or otherwise, for securing 
(1) that no decision shall be arrived at, and no action shall 
be taken upon the proposals now put forward for estab- 
lishing deep water canal communication between the 
Firths of Forth and Clyde, except upon the ascertainment 
and full consideration of the facts relating to the possible 
value to commercial shipping of such communication and 
the revenues to be derived from that source ; and (2) that 
a formal public inquiry shall be held as to the commercial 
as distinguished from the strategical aspects of the pro- 
posals. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AGRICULTURAL TRACTORS, 


Sin,—Your interesting article on ‘‘ Tractors,” in last week’s 
issue, appears to indicate that apparently very little is known 
generally in Great Britain as to what has been accomplished in 
the United States in the way of farm tractors, suitable not only 
for ploughing but for harrowing, hoeing, harvesting, raking and 
threshing, chaff cutting, milling and haulage, to say nothing of 
other odd jobs, such as sawing, and even electric lighting in 
winter for the whole household; in other words, a machine 
practically of universal application to a farmer’s needs. 

If ono takes but one American publication of the many dealing 
with the subject, ‘‘ The Tractor Field Book,” one finds a list of 
140 different machines, the product of ninety-six firms, and 
between seventy and eighty of the hi are illustrated, and 
of all the fullest particulars as to power, weight, pull, dimensions, 
&c., fully tabulated ; and some of the firms have been making 
such tractors for over twenty years. A careful study of the 
various machines illustrated will enable any engineer conversant 
with tractor design and capabilities to select types of machines 
which may be considered as of practically universal application 
to a farmer’s needs, and for years in use. 

. It should, however, be bornein mind that conditions relative 
to the purchase and use of the motor tractor for farming pur- 
poses in America andin Great Britain are widely different. In the 
first place,farms in America and elsewhere abroad are generally 
of much wider extent than with us, their fields of immense size, 
and labour very expensive, so that the need of power cultivation 
is greater, and the costly outlay for it is far better covered. In 
the second place the American farmer believes in progress and 
improvements in his farm machinery ; if he buys a tractor this 
year, and finds that he can, with a more modern machine, save 
money the next, he buys it, selilng his first bought for the best 
price he can obtain for it, and he will do so every year or two if, 
on calculation, he sees it profitable to do so. In the third place 
he does not much care what machines look like ; if they do the 
work he asks of them quickly and without breakdowns he is 
satisfied. 

For this third reason many makes of American farm tractors 
are, in so far as general appearance is concerned, ugly, clumsy- 
looking machines, not at all like what the British buyers fancy 
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Taking one with another the horribly crude workmanship and 
finish of this type of machine is discreditable to the industry, 
yet, in spite of all that, they do their work, and do it well, simply 
because of sheer weight and rough strength of their detail parts 
on the one hand, and their generally simple and well made 
motors, though the less said of a few of the latter the better. 
It may, too, be safely said that the American tractor in America 
passes through many hands, and lasts many years, before it is 
relegated to the scrap heap. One or two of the very best 
American tractors for general purposes in use for many years 
now, even when new look so crude and dauby that they might, 
to British eyes, have been just salved from some junk pile, and 
very few of our fastidious farmers would care to venture on their 
purchase. 

Naturally, for British farmers who may own or be tenants of, 
say, 1000 acres and upwards, and they are a minority, who can 
afford some luxury in purchase of machinery, it would un- 
doubtedly prove more economical to utilise separate purpose 
tractors—one type for heavy work, such as ploughing and 
threshing ; a medium type for quicker motion operations, such as 
harrowing, harvesting, &c.; and a type for transport work, and, 
in addition, fixed motors for chaff cutting, &c.; and should they 
own at present steam machinery the same could be adapted for 
fixed driving purposes, milling, lighting, &e. If a correct 
amount is set aside annually out of gross profits for repairs and 
depreciation on the machines, and a fair reduction thereafter 
can be shown in working expenses of the farm over previous 
years, then the separate purpose machines have justified their 
purchase by such a farmer. 

The class of British farmer, say, with an average of from 200 to 
250 acres, cannot, however, if a tenant only, afford such an 
outlay as indicated above ; he requires a good all-round general 
purpose type of machine. If an owner of his own land tnen he 
should also be able to afford a transport machine in addition. 
The smaller owners or tenant class should be able to form small 
co-operative groups according to situation the one to the other. 
With ordinary foresight and arrangement they should be able to 
purchase such machines as would be most suitable to locality 
and their group, either separate purpose machines, or general 
purpose, or one or two of each. For the market garden type of 
farm a good light universal machine would probably prove the 
most useful if working in aco-OQperative group, also a transport 
type, or that might be arranged for by a separate transport firm. 

As to a special general purpose tractor, where does the diffi- 
culty arise ? Is it design, constructive or financial ? Probably 
the reply would be it is all three combined, plus prejudice 
or preconceived ideas ; but is there really anything in them that 
cannot be overcome ? As one brought up on an Eastern Counties 
farm, with both heavy and light land around, and many years 
thereafter engaged in the engineering profession, including some 
experience with tractors and their design, and capabilities in 
various work, I see no difficulties in the production of a 
thoroughly reliable general purpose machine that would fulfil 
all expectations. Such a machine should be standardised and 
be made in either two or three sizes or powers ; thoroughly well 
constructed for strength and finish of detail, pleasing in design 
and paint finish—for, after all said and done, paint finish has a 
deal to do with ready selling—and reasonable in price ; above 
all, the motor and gearing must be indisputably good—of the 
best, in fact —for they are the heart and sinew of the tractor. 

With respect to design it must be apparent to every experi- 
enced engineer that in every class of machinery construction, 
even in single purpose machinery, the principle of compromise 
comes in more or less ; even so in the tractor, it is the manner in 
which this compromise is balanced over the whole mechanism of 
a machine, without sacrificing essentials, that constitutes the 
guarantee of successful performance of the tractor in the field. 
The American in many instances has not bothered much with 
compromise. The demand for tractors there was sudden and 
immediate ; makers selected their motor from one of many types, 
and just built their tractor mechanisms and frames around it, 
piece by piece, rough sketch and cut and try style, putting in 
lots of weight and strength as found necessary on trial, and then 
went ahead and built thousands on such a model, paying precious 
little attention to finish, appearance, or anything thereafter, 
except booming it in advertisements that suited the American 
market, but certainly would not suit ours. The results in many 
instances have been attained, rather by haphazard methods 
than compromise skilfully studied and applied, and hence 
the clumsy, ugly appearance. Naturally a number of American 
firms building tractors have worked in a more scientific manner, 
and introduced progressive improvements in their machines, and 
are enjoying increasing business year by year, to the detriment 
of those firms who are content to ignore such methods ; so it will 
be in Great Britain. 

In the matter of workmanship we can produce that which is 
second to none, right through from dealing with raw material, 
machining, and right on to exterior paint finish. Undoubtedly, 
likewise performance. In the matter of price, there should to- 
day, and in spite of war conditions, be no difficulty, given a 
useful design, proportional strengths of details, good machine 
tools, and a simple interchangeable system of working in the 
shops by jig and templet. The very highest quality of work to 
limit gauges is far cheaper in productive cost than poor work 
without such modern appliances and system of production— 
simply because, broadly speaking, there is very little fitting 
work which becomes simply assembling only. The cost of tools 
and appliances may be more costly in capital outlay, but even 
with quite reasonable sale prices the profit, clear profit, is, or 
should be, if the works are handled correctly, immeasurably 
greater than by our former methods without them. Another 
point in this connection is the reduction in cost of repairs to the 
buyer—no small matter in an agricultural tractor should an 
accident happen, say, in the harvest field, and accidents will and 
do happen—the part can be replaced almost immediately by a 
non-skilled worker where all like parts are interchangeable. 

There is not the least doubt that a general purpose tractor can 
be designed, and will be, but it is up to the maker thereof to see 
to it that he provides a high-class machine, at a reasonable price, 
suchas our British farmer needs and insists on, rightly, in’demand- 
ing. If British makers cannot, or will not, supply such, then 
sooner or later the American will. 

Relative to the question as to whether the big wheel or the 
chain system of construction is best, there will for long be 
dispute, In my own opinion, the chain or caterpillar construc- 
tion will eventually be the type adopted for a general purpose 
machine, as it can be so adapted as to cause little or no injury to 
modern roads when used for transport purposes, for though the 
deadweight per square foot of contact surface may be much less 
than with the wheeled machine, there is vastly more surface in 
contact to give the necessary grip, and transmit or obtain the 
highest draw-bar pull with any given motor horse-power. The 
upkeep of the caterpillar tractor here in Great Britain should 
be very little, if any, more than for the four-wheeled type of 
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machine. The latter is generally allowed to run to decrepitude, 


so that, though repaired less frequently, it is a very high cost, 
indeed, when eventually the breakdown does oecur, and it is 
much nearer the scrap heap than a caterpillar machine which has 
been regularly kept in proper repair, if both are of the one age 
and quality of workmanship. 

In conclusion, I would say, don’t build a tractor round so-and- 
so’s motor, however good, but design tractor and motor to suit 
each other. If the tractor man can’t design his own motor, then 
let him collaborate with a first-class motor firm, which, when it 
knows the tractor builder’s requirements, will produce a motor of 
reliability which will fulfil those requirements ; that is not only 
good business, but sound common sense. 

Henry Geo. REAp. 

Lincoln, February 22nd. 


HIGH-PRESSURE STEAM. 

Sir,—I find it somewhat difficult to grasp ‘‘ Recorder’s ’ 
object in writing his letter on high-pressure steam, in your issue 
of the 2lst inst., unless it be to discountenance the use of 
superheated steam of excessive temperature. The fact that 
saturated steam contains more heat than superheated steam per 
unit of volume is surely well known and recognised. Indeed, 
it is used as an argument by a certain school of thought for 
claiming economy for superheated steam, for they say that 
superheat, by increasing the volume of steam for a given weight, 
enables less weight of steam to perform a given work. This is 
an argument that my friend, Hy. Cruse, of Manchester, and 
myself long ago discountenanced. Our own attitude on the 
question of superheat might almost be epitomised by saying 
that superheat should be employed in order to supply an engine 
with saturated steam. It is long known that when using steam 
with initial superheat, the point of cut-off must be deferred if 
the engine is to generate, the same power for the curve of 
expansion of superheated steam is very steep, and, moreover, 
with superheated steam no water is present at cut-off and there 
is less heat in the cylinder. The stored heat in a wet cylinder 
does enable it to do more work for a given cut-off, but the fact 
that the steam contains water virtually lengthens the admission 
period 20 to even 50 percent. Andit cannot surely be contended 
that a working cylinder can economically act also as a boiler or 
as an engine, seeing that the steam formed during expansion 
from the water in the cylinder has a very short working stroke. 

The point on which it has always seemed to me it is proper 
and practicable to insist, is that owing to the deplorable 
behaviour of cylinder internal surfaces in effecting heat exchanges 
with the working fluid, and to the equally deplorable cumulative 
effect of such exchanges, every endeavour should be made to 
add to the initial cylinder surfaces—i.e., those exposed up to or 
even a little beyond cut-off point—such an amount of heat as 
shall prevent initial cylinder condensation and so fill the initial 
spaces with dry saturated steam—by saturated, I always like to 
infer heat-saturated, not waters-aturated, as seems to be the 
erroneous idea of a few—of the maximum heat content per cubic 
foot and safe against the severe cumulative wastage of wet steam. 
It has never seemed to me that the economy of superheated 
steam could be evaluated by any thermodynamic reasoning. 
True, Rankine, in his work on the steam engine, made out his 
illustrative example of the economy, due to superheat, upon 
thermodynamic lines. He found, if I recollect rightly, an 
economy of 23 per cent., which was just about what practice 
had shown to be attained. It was an unfortunate coincidence oi 
a fact and of a theory for which there was no basis. Rankine 
did not seem to realise that the exchange of heat between ‘steam 
of changing temperature and the vessel which held it was of any 
serious moment, and the coincidence—a mere casual occurrence 
—may have prevented Rankine from adding much to his work on 
steam. 

The employment of excessive degrees of superheat has always 
seemed to me to be rather a German device for drying up British 
pockets, than a really sound application of heat to steam engine 
economy of a sound and permanent type. It was the moderate 
idea of superheat, the attainment of dryness or saturation at 
cut-off, and the desire not excessively to heat the cylinder 
surfaces and destroy lubricant that probably formed the basis 
of Cruse’s invention of control of superheat by internal water 
tubes. These, of course, served another purpose also, for they 
enabled the use of superheater pipes of larger area, and, therefore, 
of moderate steam velocity, and so of a maximum pressure 
little less than boiler pressure in the cylinder. So that here 
having, I hope, brought my line of thought somewhat coincident 
with that of your correspondent, I will leave the subject. 

W. H. Boors. 

London, February 25th. 


INTERNAL COMBUSTION ENGINES. 

Sir,—A remark was recently made by,I think, one of the 
members of Willans and Robinson that the volume of cylinders 
reckoned, of course, on the impulse strokes was quite independent 
of the fuel used, and the author spoke of the contrary opinion 
being a common mistake. Whatever theory may dictate, this 
does not appear to be quite borne out by facts. Possibly the 
practice of different makers in regard to compression mixture 
strength and mean pressure, together with allowance for power 
above rating, may account for the differences I have found. For 
example, I believe motor car engines usually run to about 3} cubic 
feet per horse-power. A chain-track agricultural tractor, recently 
described by you and of 35 horse-power (paraffin), works out to 
3.19 cubic feet per horse-power and 71.7 1b. M.P. 

I now come to the particular example of a German aero engine 
described in your pages of yesterday’s date. Were the remark 
quoted above quite true, one would not expect to find any very 
great difference in an aero engine as compared to others—hard 
worked as they admittedly are—yet in this case the volume 
works out to 2.13 cubic feet per horse-power and the M.P. to 
107.3 Ib. 

With high compression and rich mixtures approximating to the 
true explosive mixture perhaps much higher pressures than 
ordinary can be obtained, especially when not limited by con- 
siderations of durability ; but this seems to be so much higher 
than expected, that I wonder if the power of these engines has 
been overestimated. Were the power 150 instead of 200 horse- 
power, the volume and pressure would be more nearly normal. 

Gro. T. Parpos. 

Angmering, February 25rd. 





HIGH STEAM PRESSURES. 
§1z,—Through a slip in transcribing, in my letter on page 171, 
‘*2.4]b.,” instead of 22.4 lb., of saturated steam per indicated 
horse-power hour is given ; and the hot water cylinder should be 





24in. by 300in. (2 tons capacity). For arun of one hour, develop- 
ing 2450 horse-power on average, 12in. cylinders would be 
required in a fireless locomotive. This is merely by way of 
illustration of the enormous power concentration in hot water. 
RECORDER. 


February 23rd. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Roya Institution oF Great Barrrain.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ The Modern Dye Stuff Industry,” by Pro- 
fessor Arthur G. Green. 5.30 p.m. 


SATURDAY, MARCH 2np. 


Tue Institution or Locomorive ENGINEERS.— Philosophica | 
Hall, Park-row, Leeds. Inaugural meeting of Leeds Centre. 
4 p.m. 

Roya InstiruTion or Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. Lecture III., ‘‘ Problems in Atomic Struc- 
ture,” by Professor Sir J. J. Thomson. 3 p.m. 

Lonpon ASSOCIATION OF ForEMAN, ENGINEERS.—Cannon- 
street Hotel, Cannon-street, E.C. ‘‘ Painting and Wood 
Finishing from the Engineers’ Standpoint,” by Mr. A. 8. 
Jennings. 7 p.m. 


MONDAY, MARCH 4ru. 
Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Cantor Lecture III. ‘‘ The Effect of the War on the Economic 
Condition of the United Kingdom,” by Mr. Edgar Crammond. 


4.30 p.m. 
TUESDAY, MARCH 5ru. 


Roya Society or Arts (CoLoNnrIAL SEcTION).—John-street, 
Adelphi, W.C. 2. ‘* Portugal as a Colonial Power,” by. Mr. 
George Young. 4.30 p.m. 

Roya InstiruTIoN or Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘*‘ A National Proving House and Standardis- 
ing Laboratory ” (Lecture II.), by Sir Richard T. Glazebrook. 
3 p.m. 

Tue InsTITUTION OF CiviL ENGINEERS.—Great George-street, 
Westminster, S.W. 1. Paper to be submitted for discussion : 
‘* Modern Developments in Gasworks Construction and Practice,’’ 
by Mr. Alwyne Meade. 5.30 p.m. 


WEDNESDAY MARCH 6ru. 


LiveRPooL ENGINEERING Sociery.—Paper by Mr. W. Hole- 
house on ‘‘ Cooling Towers as Applied to Large Power Stations.” 

RoyaL Society or Arts.—John-street, Adelphi, W.C. 2. 
‘* The Foundation of Industrial Peace,” by Mr. A. H. Paterson. 
4.30 p.m, 

LiveRPooL ENGINEERING Socrety.—Royal Institution, Col - 
quitt-street, Liverpool. Paper, *‘ The Lighting of the Great 
Barrier Reef North of Cooktown, Queensland,” by Mr. J. F. 
Ramsbotham. 8 p.m. 


THURSDAY, MARCH 7ru. 


Tue InstiruTion or ELectricaL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
‘** The Control of Large Amounts of Power,” by Mr. E. B. Wied- 
more. 6 p.m. 

THE Institution or Mininc anp MetatturGy.—Rooms of 
Geological Society, Burlington House, Piccadilly, W.1. Papers 
to be submitted for discussion: ‘‘ The Application of Charcoal 
to the Precipitation of Gold from its Solution in Cyanide,” by 
Mr. H. R. Edmands; ‘ Blast-furnace Smelting of Stibnite, 
with Considerations on the Metallurgy of Antimony,” by Mr. 
W. R. Schoeller; ‘‘ A ‘ Responsive’ Shaft Signal Device,” by 
Mr. B. Angwin. 5.30 p.m. 


FRIDAY, MARCH 8ru. 


Roya Institution oF Great Brrrar.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Vibrations: Mechanical, Musical and 
Electrical,” by Professor E. H. Barton. 5.30 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W. Papers : 
(1) ‘‘ The Asymmetrical Distribution of Corpuscular Radiation 
Produced by X-rays,” by Mr. E. A. Owen. (2) “‘ On ‘ Air 
Standard’ Internal Combustion Engine Cyeles and their 
Efficiencies.”” 5 p.m. 


SATURDAY, MARCH 9ru. 


MANCHESTER ASSOCIATION OF ENCINEERS.—Grand Hotel. 
Paper by Mr. E. F. Lange, M. Inst. C.E., on ‘‘ The Development 
of the Manufacture of Steel Castings.” 6.30 p.m. 


SATURDAY, MARCH 9ru. 


Royat Institution oF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Problems in Atomic Structure” (Lecture 
IV.), by Sir J. J. Thomson. 3 p.m. 








IncoRPORATED Municipat ELEcTRICAL AssocraTion.—The 
annual meetings of the Incorporated Municipal Electrical Asso- 
ciation will be held at Manchester on June 20th and 21st next. 
On the first day a presidential address will be delivered by Mr. 8S. 
J. Watson, borough electrical engineer, Bury, and a discussion 
on ‘‘ The Future of Electric Power Supply ”’ will follow, and will 
be continued on the following day. 


Tue Institute oF Metats.—The annual general meeting of 
the Institute of Metals will be held on March 13th and 14th in the 
rooms of the Chemical Society, Burlington House, Piccadilly. 
The meeting will commence at 8 p.m. on the 13th, and at 4 p.m. 
on the 14th, concluding the same evening. On Wed- 
nesday, March 13th, The President will induct into the 
chair the President-Designate (Professor Carpenter), who 
will then deliver an address. The following communica- 
tions are expected to be submitted in the order given :— 
(1) Paper, ‘‘ The Relationship between Hardness and Constitu- 
tion in the Copper-rich Aluminium-Copper Alloys,” by J. Neill 
Greenwood, M.Sc., Manchester ; (2) paper, ‘* Aluminium Bronze 
Die Casting,” by H. Whitaker, M.Sc., Manchester, and H. Rix, 
Manchester ; (3) note, ‘* On Grain Size,” by G. H. Gulliver, D.Sc., 
London ; (4) note, ‘‘ Lead-Tin-Antimony Alloys,”’ by Owen Wm. 
Ellis, M.Se., London ; (5) paper, ‘‘ An Investigation on Unsound 
Castings of Admiralty Bronze (88:10: 2): Its Cause and the 
Remedy,” by Professor H. C. H. Carpenter, M.A., Ph.D., 
A.R.S.M., London, and Miss C. F. Elam, London. The eighth 
annual May lecture will be given at the Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 1, on 
Thursday, May 2nd, 1918, at 8.30p.m., by the Hon. Sir Charles 
Parsons, K.C.B., F.R.S., on, the subject of ** The Formation of 
Diamond,” 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Cerrespondent.) 


Government Iron Trade Subsidy. 


Mucn satisfaction exists in the Midland iron 
trade. At last the impasse respecting the subsidy in the 
finished iron trade, to recompense ironmasters for the late 
advance of 18s. per ton in pig iron prices, and for the 
increase of 2s. 6d. per ton last September in the cost of 
coal, ordered by the Ministry of Munitions to please the 
colliers, has been cleared up. The authorities have now 
made it plain that the advance of 2s. 6d. per ton in the 
maximum on unmarked bars, bringing the figure to 
£13 17s. 6d. per ton net at makers’ works, is to be accom- 
panied by a bounty upon “ Crown” quality bars equal to 
the 124 per cent. advance in ironworkers’ wages recently 
granted by the Government to place this class of labour on 
@ level with the engineers of the country. At what amount 
per ton the subsidy will exactly work out to the iron- 
inasters is not yet quite clear, but it is very suggestive that, 
to provide for the 12} per cent. advance to the ironworkers, 
£1 5s. per ton had to be added to the previously ascertained 
iron trade selling prices of the Midland Iron and Steel 
Wages Board. Whether the bounty now granted will 
equal this figure is somewhat doubtful, but sufticient is 
known to make it certain that the bounty is a substantial 
one, and much satisfaction is finding expression among 
makers at the circumstance. It had been thought at one 
time that there would be no bounty forthcoming. The 
subsidy does not apply to all qualities of bars, but the 
Staffordshire and mid-England makers, at any rate, are 
hoping that they may induce the Ministry to allow them to 
class as “‘ Crown” bars something like 50 per cent. of the 
total output. As a separate matter the Ministry has 
allowed an advance of 2s. 6d. per ton upon unmarked bars 
—generally classed as second and third-class qualities—the 
kingdom over, thus raising the previous official maximum 
of £13 15s. net at makers’ works for this class of iron to 
£13 17s. 6d. The control advance in unmarked bars of 
2s. 6d. per ton is the first which has taken place since 
November, 1916, and, as evidencing its utter insufficiency, 
apart from a bounty to compensate makers for the increase 
in costs, it is being pointed out that these have gone up 
fully 7s. 6d. per ton, and many people would say more. 
Thus it is clear that the authorised increase in the maximum 
would of itself in no way compensate the finished iron 
rollers. It is very well known that a considerable tonnage 
of unmarked iron is being sold at prices in excess of the 
maximum. This is what is termed “free” or “un- 
classed ” bar iron, and the circumstance that better values 
are being obtained for this material than for the bulk of 
the output may modify in some degree the smallness of the 
latest 2s. 6d. per ton advance. 


Further Iron Control Foreshadowed. 


Suggestions are being hazarded that the “ con- 
trol”’ will be gradually extended to all kinds of rolled 
materials marketed under the generic heading of “ finished 
iron.”” Whether there is any sufficient foundation for the 
rumour remains to be seen, but it may certainly be argued 
that the recent action of the Government with regard to 
tin, which has been put under Government “ order,” lends 
‘support to the proposition. All the non-ferrous metals 
have now been brought under control, and to many it 
’ would be in no way surprising if the official tentacles were 
further extended in the manner indicated in respect of 
manufactured iron. If these expectations should come to 
fruition, it is to be hoped that ironmasters will be able to 
secure adequate fixed prices for any new commodities 
taken charge of. No one in the Midlands and Staffordshire 
iron trade can afford to work at prices which mean reduc- 
tions on those at present obtained. To attempt to deal 
with the matter on a fixed scale of “‘ extras,’ as has been 
suggested in some quarters, would lead to much injustice. 
Before this could be done uniformity of specification would 
have to be established. A remarkable circumstance is 
that puddled bars are not yet controlled. These materials 
have shown great expansion in price recently, while un- 
marked bars produced from them are strictly kept down. 
This raw material now costs from £12 15s. to £13 per ton, 
and the margin of less than £1 allowed by the Government 
maximum for the heating and finishing of this material 
involves an actual loss. Puddled billets are quoted £13 to 
£13 10s., and we have arrived at the marvellous situation 
that so short are the supplies of unmarked bars that in 
many instances billets are now being employed as finished 
iron. 


Iron Trade Market Improvement. 


The effect of the generally accepted understand- 
ing that the manufactured iron trade is now to receive a 
subsidy from the Ministry of Munitions has been to creaic 
a decided improvement in the market. All the indications 
are in the direction of additional confidence, and everyone 
is pleased. The tendency as regards nut and bolt bars, to 
which Government price restrictions do not apply—being 
generally considered of third-class quality—is in the 
direction of hardening. Business to-day (Thursday) in 
Birmingham rules on the basis of £14 10s. net delivered in 
the district as a firm minimum, and in some special cases 
£14 15s. was quoted. The export price for Lancashire 
bars rem&ins at £15 10s. to £16, according to specification. 
Small rounds of jin. basis were still selling at £17 10s., and 
best brands, which carry £3 per ton extra, were hardly 
obtainable, owing mainly to the inadequate supplies of 
high grade scrap and pig iron. French buyers were 
reported to be still on the market for small iron, and to be 
eager to do business. The great activity in the district 
chain cable and anchor trades accounted for a considerable 
demand for best iron. Hoops, while nominally unaltered, 
were subject very much to bargaining on the basis of £18 
at £18 10s. per ton, and the same was true in some degree 
of strip iron, which ruled at £16 5s. to £16 10s. per ton. 
There was a good, deal of grumbling on change by the bar 
makers yy the prospect of having to keep analysed 
aécdunts in fature in compliance with the new require- 
mente of the Iron and Stéel Controller in granting the 





manufactured iron trade subsidy. Lronmasters objected 
to what they termed the useless amount of book-keeping 
which will now be needed. Still it is difficult to see how 
the bounty system can be adequately worked without a 
considerable degree of detail being called for. 


Pig Iron Trade. 


Pig iron makers are harassed over ironstone, fuel 
and other supplies, and’complain that they are unable to 
get a satisfactory tonnage from the furnaces. Deliveries 
of pig iron cannot be maintained with punctuality, and in 
the existing circumstances producers are anxious to put 
off further commitments. All the available “ off”’ iron 
from the basic furnaces finds ready customers at the full 
price of basic iron, and all quotations are at the maximum. 
All the furnaces could dispose of hundreds of tons more per 
week if the stuff could be made. The stringency in 
foundry sorts is being relieved by the Government curtail- 
ment of the heavy pipe trade in Derbyshire and the 
adjoining districts. Only such orders from the pipe makers 
as are accompanied by the requisite priority certificate 
may now be put in hand by the foundry pig iron producers. 
South Staffordshire makers of both forge and foundry 
qualities are so fully booked that they have to turn down 
much business. Northamptonshire houses apparently 
have but a very small margin available after fulfilling their 
obligations under current contracts, and Derbyshire irons 
are only obtainable in limited quantities. On ‘Change in 
Birmingham to-day (Thursday) maximum prices were : 
Pig iron: South Staffordshire, part-mine forge, 100s.; 
foundry, 102s. 6d.; all-mine forge, 115s.;. foundry, 12Js.; 
warm air forge, 145s.; foundry, 155s.; special quality (Lord 
Dudley's cylinder), 167s. 6d.; cold blast, 182s. 6d. North 
Staffordshire, No. 4 forge, 95s.; foundry numbers, 97s. 6d.; 
basic, 97s. 6d. Northamptonshire, No. 4 forge, 67s. 6d.; 
No. 4 foundry, 89s.; No. 3 foundry, 90s.; No. 2 foundry, 
92s.; No. 1 foundry, 94s.; basic, 97s. 6d. Derbyshire, No. 4 
forge, 90s.; No. 3 foundry, 92s. 6d.; basic, 97s. 6d. 


Steel. 

Despite all the efforts to increase steel production» 
the position remains unrelieved. Semi-steels are not 
available for other than Government work, and steel rollers 
find difficulty as a result in keeping pace with current 
contracts. A certain amount of discard steel is available, 
and it is readily taken up. The North-East Coast and 
South Wales are the principal sources of supply, the cost 
working out at £11 2s. 6d. delivered here, which, by the 
way, is within 5s. per ton of the price fixed by the Govern- 
ment for Bessemer billets, viz., £11 7s.6d. Some satisfac- 
tion is expressed over the news from America that the 
Government there has now secured complete control of 
exports. It is sincerely hoped by steel consumers that this 
may lead to some arrangement by which the urgent wants 
of this country in respect of raw steel may be met. How 
far, however, such expectations are likely to be fulfilled it 
would be exceedingly difficult to prophesy. 








NORTH OF ENGLAND. | 
(From our own Correspondent.) 


Cleveland Iron Trade. 


BustveEss on the Cleveland pig iron market this 
week has been exceedingly quiet. The output of foundry 
iron is, however, well maintained. The March allocations 
were not to hand at the time of writing, but there is no 
doubt that they will again be on a generous scale, as 
there is known to be plenty of iron available if only the 
means could be provided to ensure delivery. The pro- 
vision of adequate facilities for transport, however, is still 
an unsolved problem, and as a result, many February 
allocations have had to be cancelled under the operation 
of the rule which forbids the carrying forward of these 
allocations from month to month. At some works the 
shortage of trucks has become so acute that the firms 
concerned are compelled to put into stock a very large 
proportion of their make. Stocks at some of the works 
are already considerable. The shipments to France and 
Italy have been slightly better, but the former country 
claims the great bulk of the iron available for shipment, 
and only very small lots are being despatched to Italy. 
There is no change in prices, the official maxima for the 
home trade being 95s. for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge, and 99s. for No. 1, whilst for export No. 3 
is 1l4s., and No. 1 119s. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade presents 
few new features. The home trade is still regulated by 
the official maximum of 122s. 6d. per ton. 


Manufactured Iron and Steel, 


The Government scheme for carrying out the 
allocation of steel, whereby the maximum quantity may 
be secured for war purposes is arousing a good deal of 
interest, but it is not likely to affect this district to any 
large extent. It is understood that negotiations are in 
progress for a big amalgamation of works on Tees-side, 
but they are not sufficiently advanced to justify any 
definite announcement. The principal quotations for 
home trading are. as follows :—Steel ship plates, jin. and 
upwards, £11 10s.; ,in., £11 15s.; jin., £12; under jin. 
down to ;;in., £14 10s.; under in. down to }in., £16; 
under }in. down to j,in., £17 ; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; 
double best bars, £14 15s.; iron ship angles, £13 15s.; 
steel hoops, £17 10s. to £18 10s.; sheets produced by steel 
re-rollers, above ;;in. thick, £16; ,;in. and under to 
16 gauge, inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£16 15s.; under 20 gauge to 24 gauge, £17 ; under 24 gauge 
to 26 gauge, £18; steel rounds, squares, &c., £12 10s. 
The following are nominal quotations for export :— 
Common iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; 
doublej best bars, £16; treble best bars, £16 7s. 6d.; 
pay 4 iron, £18 10s. to £14 10s.; packing iron, tapered, 

15° 16s. to £16 10s.; iron ship angles, £15 to £15 10s.; 


iron ship rivets, £21 ; steel bars, basic, £16 10s. to £17 10s.; 
steel bars, Siemens, £16 10s. to £17 10s.; steel ship plates, 
£13 10s. to £15; steel joists, £13; steel hoops, £19 to 
£19 10s.; steel sheets, singles, £20; steel sheets, doubles, 
£22; steel strip, £17 10s. to £18 10s.; heavy steel rails, 
£12 5s. to £13 5s. 


The Coal Trade. 


The outstanding item in the Northern coal trade 
is the prospect of securing the Danish railways contract, 
which would be heartily welcomed in the present state of 
the steam coal section, and is bound to cause keen 
competition, although prices are not expected to show 
any change from the minimum schedule figures. A largo 
inquiry on behalf of the Norwegian railways has also 
attracted much attention, and for this quotations have 
been sent in. The market, generally, however, is 
plentifully supplied with coal, owners being eager to 
secure shipments, and prices show little variation, and on 
the whole remain steady at the minimum prices. Official 
absorption of steams is on the recent average scale, but 
for outside consumers tonnage difficulties hold business in 
check. However, the Blyth and Tyne collieries have 
worked well during the past two or three weeks, and 
prospects are encouraging. Quotations of steams and 
gas are steady, coking sorts firm, but bunker coals of all 
grades, also small steams, are only in occasional request 
and weakly held. Coke is a good market and firmly held, 
as supplies for export are very limited, but advanced 
values are also checked by the dearth of steamers. 
Quotations are as follows :—Northumberlands: Best 
Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 
25s. tid. to 28s. 6d.; Tyne prime steams, 29s. 6d. to 
30s. 6d.; unscreened for bunkers, 23s. 6d. to 25s.; house- 
hold coal, 22s. 6d. to 23s. 6d. for the home trade ; 28s. 6d, 
to 32s. 6d. for export ; best Blyth smalls, 21s. to 22s. 6d.; 
North Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. 
to 32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams : 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 298.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 6d.; best 
bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 29. 
to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking coal:, 
26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 
33s. for home use, 45s. for export ; gas coke, 32s. 6d. to 35s, 


Information Bureau for Foundry Trade. 


There is a general consensus of opinion that after 
the war, so far as trade is concerned, competition between 
manufacturing nations will be more severe than ever. 
Steps to meet the prospective new state of affairs are 
being taken on all hands, and the latest organisation to 
join in the “ getting-ready ’’ movement is the Foundry- 
men’s Association. At a meeting in Newcastle this week, 
Mr. R. Buchanan, of Birmingham, laid a ——_ before 
the Association for the formation of a National Information 
Bureau for the foundry trade. Such a bureau, he sug- 
gested, would save waste of time and material. The 
appalling waste of private money which now went on 
arose from various causes, one of which was want of 
knowledge of what was required. Thousands of pounds 
were lost per year through official misinstruction due to 
ignorance of foundry requirements and mistakes in the 
foundry. It was believed the bureau would do its best 
work were it worked under the auspices of the British 
Foundrymen’s Association. The scheme could be run 
adequately for £5000 per annum, and if they could get 
guarantees of £50 per annum from fifty firms, they could 
secure the rest from the Department of Scientific and 
Industrial Research. The utility and’ practicability of the 
scheme commended themselves very favourably to the 
members present. 








SHEFFIELD. 
(From our own Correspondent.) 
War-time Economy must be Permanent. 


A QUESTION that has been raised here is of interest 
to other districts also. It is this : Is the enforced economy 
in the use of raw materials, in workshop methods, and in 
the disposition of labour, due to circumstances arising out 
of the war, to be maintained when peace comes ?  Viewe«l 
in the right light the prevailing rigid economy is a distinct 
acquisition. Before the war practically nothing was 
known of it. Here and there an iron or steel firm framed 
workshoprules which, carried out, were less wasteful than the 
average practice, but the spirit of carefulness that has been 
inculeated since the summer of 1914, if adhered to after 
the war, will play a very important part in the scheme of 
reconstruction. Sir Charles Allen, chairman of Henry 
Bessemer and Co., speaking at the shareholders’ meeting 
here on Monday, said that as to the future the signs vere 
of a shortage of raw materials. There are very many in the 
steel trade who take the same view, and it will be remem- 
bered that Dr. Addison has expressed himself as being not 
at all certain that the fears of a fall in values at the end of 
the war will prove to be justified. Then there is the 
announcement of Sir Auckland Geddes. It therefore 
follows that unless the lessons of economy which ara now 
being learnt are remembered and acted upon after the war 
the steel indvstry may find itself in a perilous condition ; 
whilst, if any expansion policy is to be successful, it can 
only be by means of the most rigid permanent economy in 
raw materials. Moreover, it will hardly be disputed that 
the cutting out of wasteful methods of manufacture has 
resulted in the production of a better article, while the 
more economical use of labour has meant keeping skilled 
men strictly to skilled work, instead of allowing them to 
spend largo portions of their time upon jobs that could just 
as well be done by semi-skilled or unskilled labour. Thus, 
in the scheme of reconstruction, this spirit of economy is 
destined to play quite as important a t as the more 
general introduction of labour-saving and output multiply- 
ing machinery, and methods of specialisation and standard- 
isation. 


Difficulties Ahead. 





Reverting to the Bessemer meeting, Sir Charlee 
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Allen mentioned that, like other concerns, they had not 
been able to furnish a balance-sheet at the usual time. 
The reason was well enough known, but they could not 
complain when they considered the gigantic task imposed 
upon the Government at the present moment. The com- 
pany, however, was never in a sounder condition. The 
works. both at Sheffield and at Bolton (Lanes), had been 
fully employed all the year, evory ounce of their output 
practically being used to assist in winning the war. They 
had endeavoured, as far ax possible, to improve and 
modernise the works in preparation for better times. 
Anothor direetor—-Mr. George Turner——said it was difticult 
to say much about the future, especially as they were 
being rationed for raw material. The demend for steel 
was great. Everyone in the trade hed more to do than 
they were able to tackle. There was a world shortage, 
and for years after the war there was likely to be a big 
demand for steel products. The position, however, was 
full of changes, and difficulties ssemed to be increasing. 


The Gambling Evil. 


It has been long recognised by steel works 
managers that one of the greatest posts they have to 
contend with in the works is the man who induces other 
semen to gamble. Presumably that was what the chairman 
of Cammell Laird and Co. had in his mind when he tried 
to convince the Government Committee, before which he 
recently gave evidence, that the issue of premium bonds 
would have a bad influence upon munition workers. 
However other employers may differ with Mr. Hichens 
upon som? of his views as to the future relations of capital 
and labour—and they do not always s.e eye to eye with 
him, I bslieve—all will agree upon the gambling evil. 
This very week the represontative of the Ministry of 
Munitions, at the Munitions Tribunal, drew the attention 
of the Court to the matter, which he regards in a very grave 
light. He mentioned that he had thirty cases of gambling 
coming forward, and added that the matter was assuming 
a very s2rious character. Perticular attention is drawn 
to the subject just now by the receipt of an anonymous 
letter from ** a workman's wife,’ bitterly complaining that 
her husband gambles practically all his wagos away, 
leaving her with insufficient even to keep the home to- 
gether. In the Court an elaborate roulette board was pro- 
duced, and the representative of the steel firm stated that 
it was only one of many found on the premises, several of 
them being large enough to permit of a score of men 
playing at once. In another case a ruled sheet for dice 
throwing was produced. The fact is that almost every 
conceivable form ot gembling is practised by a certain 
section of the men, and it is to be feared that in the ranks 
of “ dilutees ” are gangs of sharpers who are fleecing their 
victims with impunity. The evil is not confined to adults, 
but is prevalent elso amongst youths and mere boys, one 
of the temptations being, no doubt, the unusually high 
wages earned. If only these workers could be made to 
realise that every penny now received in excess of require- 
ments of living will be badly needed presently they might 
then, if for no better reason, abstain from the vice. But 
an appeal to them seems difficult. They will only learn 
by painful experience. 


Benzol Plant. 


An interesting gathering of the Midland Section 
of the Coke Oven Managers’ Association was recently held 
at Leeds. Mr. W. Greaves, F.I.C., in a paper on the 
manufacture of concentrated ammonia liquor and benzol, 
contended that instead of some of the rather elaborate and 
expensive apparatus’ recommended, something only 
exceedingly simple was really required. He described a 
method of that kind in which the benzol was extracted 
from the coal gas by the usual method of scrubbing, but 
instead of the benzolised oil being then brought into 
contact with live high-pressure steam in the ordinary 
form of benzc] still, it was pumped under pressure through 
a cast iron coil, heated to a temperature of 145 deg. Cent. 
by hot furnace gases. The hot benzolised oil was sprayed 
into a small still or dephlegmator, the inside of which was 
at the atmospheric pressure. The benzol and water 
vapour passed away to a condenser and separator to divide 
the condenssd water from the benzol, whilst the de- 
hydrated and de-benzolised oil flowed to the oil coolers to 
be again used for absorbing a farther quantity of benzol 
from the gas. In that way, said Mr. Greaves, it was easy 
to produce the ordinary 65 per cent. crude benzol. 


Round the Works. 


To the ordinary observer, the intimation just 
made by Sir Auckland Geddes, regarding the temporary 
and partial shut-down of shell departments, may have 
come with startling suddenness, but to those “ within the 
circle,” it was rather expected than otherwise. It has 
been impossible for some little time now not to notice a 
lessening in p.essure so far as projectiles are concerned, 
at any rate, and although dismissals have not been 
uncommon, it was nct a subject for discussion until 
somethirg official had been stated. As a matter of fact, 
I have heard of shell shops being changed over tc gun- 
making and so on, which is in sharp ccntrast with the 
position of things not so very long ago, when rail mills 
were being used for rolling shell bars. In a great war like 
the present, sucn changes must be expected. What 
consoles one is the fact that so well has the Miristry of 
Munitions got the whole organisatior in hand, that events 
like these, drastic as they actually are, perturb the 
Department very little. In other words, it is now working 
well within its capacity, and during the present lull in 
certain departments, consideration is, doubtless, already 
being given to the subject of how best the output of 
ammunition may be restored to its recent high level, or 
even carried higher, when the correct moment to do so 
occurs. In the meantime, the ramifications in Sheftield 
are so wide and the output so varied that I doubt if the 
dislocation df labour will be anything like as great as some 
may suppose. It may even prove helpful, for some 
departments are much in arrears with work. This applies 
particularly to files, saws and edge tools, though there may 
be a difficulty in securing the right kind of extra help. 
The chief trouble in those departments is the need of more 
skilled labour. Heavy iron foundries are short of both 
men and material, and farm and garden tool makers, now 
that the “ allotment season” has commenced, have more 





work than they car get through. The Government has 
placed contracts here for, amongst other things, a quantity 
of double plane irons and turnscrews, and the latest 
overseas business—the restriction of which continues— 
includes steel for Yokohama, Osaka, Kobe, Calcutta, 
Montreal, Genoa, and Le Havre; tools for Delhi, Rio, 
Buenos Aires, and Oporto ; files for San Thome, Madeira, 
Le Havre, and Buenos Aires; butchers’ knives for Port 
Harcourt, Mombassa, and Zanzibar ; and saws for Durban 
and Buenos Aires. I may here mention that Sir Wm. 
Ellis, the managing director of John Brown and Co., has 
just received from the King of Italy the honour of appoint- 
ment as an Officer of the Crown of the Order of Italy, 
presumably conferred upon Sir William as Master Cutler. 
The chairman of Cammell Laird and Co.—Mr. W. L. 
Hichens—hes been placed on the Advisory Council 
appointed by Dr. Addison to assist in considering the many 
proposals that come before the Reconstruction Department 
for review. Mr. Hichens is chairman of the Association 
of Controlled Esteblishments. Mr. A. J. Hobson, chair- 
man of William Jessop and Sons, has been appointed by 
the same Ministry upon the Committee on Finanical Risks 
attaching to the bolding of trade stocks, to which reference 
was made in my previous letter. Mr. Hobson, who has 
lost both his sons in the war, has done a great deal of 
advisory work for the Government, ard in most of it has 
been associated with another well-known business man in 
Sheftield steel] circles, Mr. Arthur Balfour. 1 learn, by the 
way, that the Government's attitude towerd the installation 
of additional electric furnaces has been considerably 
modified as a result of representations made upon the 
subject. A rather peremptory order issued some months 
ago almost brought new work of that kind to a standstill, 
#lthough much of the electrically melted steel is absorked 
by aeroplane work. But more detailed reference must be 
reserved for another letter. 


Iron, Steel, and Coal. 


Under the circumstances, there is not a great 
deal to report here regarding iron, but the future may 
witness a considerable easing of markets, though of quite 
a temporary character. At the momoent, forge and 
foundry continue scarce, and the firished trade cannot 
obtain the supplies required, so that bar iron is short. 
Makers declare that the extra 2s. 6d. put officially on the 
price of Crown bars does not adequately meet the case. 
The limitations of the hematite iron market are still being 
felt. Swedish iron and steel are available in fair volume 
for those willing to pay the price, which is very much in 
the sky. Locally, there is little to complain of so far as 
steel making capacity is concerned, but the output has 
been kept down by want of raw material, though all 
kinds of scrap are being utilised to the utmost extent. 
As to steel supplies generally, a good deal is hoped for 
from the new allocation scheme, which will also regulate 
rolling arrangements. Scarcely any change has occurred 
in the position of steam fuel. For inland sales values are 
very firm, and exports on Government account end for 
France and Italy are active. Slacks are in heavy demand, 
and house sorts find a full and ready market. Best South 
Yorkshire steam hards are quoted 19s. to 19s. 6d.; best 
Derbyshire hards, 18s, 6d. to 19s.; seconds, 18s. to 18s. 6d.; 
cobbles, 17s. 6d. to 18s.; nuts, 17s. to 18s.; washed smalls, 
14s. 6d. to 15s.; best hard slacks, 14s. 3d. to 14s. 9d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. In 
house coal, branch is quoted 23s. to 23s. 6d., and best 
Silkstone 29s. to 21s., all per ton at pit. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE iron and steel markets are without any 
definite change, unless an increase in the pressure for 
material may be considered as an alteration. All the 
works engaged in making finished iron and steel are 
crammed with urgent Government orders, and there is very 
little uncontrolled material about now. One hears of 
quotations up to £18 10s. per ton for small lots of bar steel, 
and steel hoops have been quoted up to £19. The actual 
supply of the steel making irons is said to be larger, there 
being some increase both in basic pig and in hematite, and 
a further increase in the output of the latter is promised in 
the West Coast district ; but whatever may be done in 
this direction there is no hope that any excess in hematite 
available for private work will be made. The war work 
will absorb it all and will clamour for more. 


Foundry Iron. 


In Lancashire we are still being told that there is 
an excess of No. 3 foundry iron in the Cleveland district, 
and the hungry mouths of Lancashire foundry cupolas 
water for it ; but there is yet no indication that this iron 
can be brought in quantity into the County Palatine. It 
is understood that quite a large proportion of the February 
allocations will be cancelled, and in March it will be said, of 
course, that there are big demands for new allocations. 
Month after month the same thing occurs, and the alloca- 
tions are becoming a farce. A control which fails to 
deliver the goods after undertaking to do so is of no use, 
and it is time that the Cleveland control was abolished. 
There are merchants. who say that their deliveries of 
Cleveland iron have been better in February than they 
were in January, but this is not saying a great deal... The 
local foundry iron market is full of orders for No. 3 from 
holders of first-class certificates, and a part of these only 
can be fulfilled in the present circumstances, mainly with 
Derbyshire iron at 98s. 8d. delivered, or Staffordshire at 
102s. 6d. Occasionally a small lot of Lincolnshire foundry 
iron can be obtained, but this is quite a rarity in the Man- 
chester market, as almost all the furnaces in that county are 
fully engaged on basic iron production. The position of those 
foundries employed on what may be called domestic work 
is in nowise relieved, and one does not see any prospect of 
relief at present. There is still some Scotch iron in the 
market here at the usual official prices, but the quantity is 
small, and buyers must have A certificates. 
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Scrap. 

The position in scrap is not much modified since 
last weck, but one notieesa greater demand and a4 rather 
lighter supply of heavy wrought scrap. It is te be hoped 
that this is not the precursor of any serious shortage in 
Lancashire, for every ton is badly wanted if the output of 
finished iron is to be maintained. It will not be possible 
to bring wrought scrap from any other district. The price 
being fixed there is no warning to be given in the way of 
rising values, and the failure of supply might come with 
suddenness. Dealers are rather anxious, and are not 
desirous of selling. Of course the full maximum of £6 5s. 
in trucks, plus the dealers’ charges, or, say, about £7 3s. 6d. 
on trucks net, is readily paid. Cast scrap, on the other 
hand, seems a little easier so far as the supply is concerned, 
although the price remains firm at £6 5s. A very large 
quantity has been bought lately by the foundries, and the 
yard stocks must be considerable. This may be giving an 
air of easiness to the market. at the moment, but dealers 
also say that the supply is coming in rather better than it 
did.. Of course it has to be remembered that the foundries 
on private work have bought more scrap because they 
could not get pig iron, and if they begin to use these st »cks 
without having any new iron to melt with the scrap then 
stocks will diminish very rapidly, and foundries may be 
again in the market before there is time for dealers to 
accumulate much reserve in their yards. The position 
is thus very uncertain, and it would be rash to assume that 
the scarcity of cast scrap isover. There has been a better 
demand in Lancashire and North Wales for heavy steel 
scrap, and large quantities have been sold for these 
markets at the full maximum of 105s. on trucks. On the 
other hand, the market in South Wales is not taking any 
steel scrap from Lancashire just now, and this is a fact 
which is of considerable importance, for the South Wales 
market was the stand-by whenever steel scrap was plentiful 
here. Without it one may doubt whether the whole of the 
scrap made in Lancashire can be used up; of course, 
assuming that Sheffield and Cleveland still abstain from 
taking any. Heavy steel turnings are quiet at £3 5s. per 
ton on trucks. : 


Metals. 


The price for strong copper sheets has, been raised 
£2 per ton to £149—one does not understand why. Stan- 
dard copper and electrolytic have not been interfered with. 
Tin seems to be rather steadier, but it is dear enough, espe- 
cially English ingots, which are quoted by merchants here 
at £322 10s. per ton, against £314 quoted in London for 
foreign tin. It is always understood that the quality of 
the latter is not inferior to the former, and the difference in 
price seems unreasonable. Spelter is unchanged. Lead 
is not quoted. For scrap gun-metal dealers ask about 
£129 per ton, and, of course, if the quality is good the 
metal is well worth the money, as it could not be made 
from new mixtures. For heavy yellow brass scrap dealers 
quote about £90 per ton. 


Thomas Fewster Wilkinson. 


The death of Mr. Thomas Fewster Wilkinson, at 
the ripe age of eighty-four, severs a link with the past. 
He was born in Sheffield in 1834, and after being at a 
private school near Sheffield he went to Germany, to a 
college near Hamburg. With a view to joining his brother 
in farming in the United States, he went to the Cirencester 
Agricultural College, and subsequently sailed for America. 
Finding farming uncongenial, Mr. Wilkinson returned after 
three years, and commenced engineering studies and 
instruction with Messrs. Howard, of Bedford. Later he 
joined the firm of Clayton and Shuttleworth, Lincoln, and 
went to Vienna for them, and subsequently opened their 
Budapest office. He returned to England in 1862, and 
afterwards returned to the works at Lincoln. His service 
with Clayton and Shuttleworth extended over a period of 
forty-five years, and he was manager of the foreign depart- 
ment up to the time of his retirement. During that period 
his activities were not confined solely to the commercial side, 
as he was responsible for numerous improvements in con- 
struction and detail, especially in connection with wheel- 
lifting chocks. He maintained his interest in agricultural 
engineering to the very last, and was working up to the 
time of his death on the model of a machine, the patent of 
which he took out only a few years ago, for separating the 
different grades of materials, especially grain from straw 
and chaff, on a new principle. During recent years Mr. 
Wilkinson resided in Manchester, and was quite active 
until two days before his death. He was the oldest 
member of the Engineers’ Club, in which institution he 
took a special interest. 


Barrow-1n-Fuagness, Thursday. 
Hematites. 


The demand for hematite pig iron continues to 
be on the very big scale that has been its main feature for 
so long, and present indications are all in the direction of 
a long continuance of this state of things. As regards 
production, there is now a little more iron being made in 
West Cumberland and in North Lancashire; the output 
has got back to the level of a few weeks ago. Prices are 
steady, with 127s. 6d. per ton quoted for parcels of mixed 
numbers of Bessemer iron, and special brands are at 140s. 
per ton bothf.o.t. Warrants are idle, and the stores held 
only represent in the aggregate 430 tons. ; 


Steel. 


There is plenty of life to report in the steel trade. 
Rails are easy, and only special orders receive attention. 
Commercial steel is in the back ground. Prices are steady, 
with heavy rails at £10 17s. 6d. to £11 per ton ; light rails, 
£14 to £14 10s.; heavy tram rails, £14 ; billets, £10 7s. 6d.; 
ship plates, £11 10s.; and bciler plates, £12 10s. per ton. 
Shipbuilders and engineers are as busy as they can be. 


Fuel. 


There is a,very full demand for steam coal, and 
the old quotation remains unchanged at 27s. 6d. to 30s. per 
ton delivered. House coal is at 30s. to 39s. 2d. per ton 
delivered. East Coast qualities are at 38s. 6d. to 42s. 6d. 
per ton, and Lancashire cokes at 37s. 6d. per ton, both 
delivered. 
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SCOTLAND. 
(From our own CorresPondent.) 


Transport for Rural Districts. 


Tue Secretary for Scotland has appointed a 
committee to consider and report upon (a) the rural areas 
in Scotland which are most in need of transport facilities 
for the promotion of agriculture, forestry and other rural 
industries ; () the means of improving communication 
in these areas, with special reference to new or improved 
roads, light and narrow gauge railways, and motor trans- 
port, including any consequential modification of existing 
steamer services. Sir J. Carlaw Martin, LL.D., is chair- 
man and Mr. W. N. M’William, of the Board of Agriculture 
for Scotland, secretary of the Committee. 


Miners and Army. 


The miners in Fifeshire, Kinross and Clack- 
mannan have, by a majority of 779, decided to support 
the Government scheme to take 50,000 men from the mines 
for the Army. 


Pig Iron. 

There is intense activity in the Scotch pig iron 
trade. Outputs are still below requirements, and con- 
sumers have to content themselves with a proportion. 
The hematite production is consumed locally. Some 
grades of foundry iron are now very scarce and hardly 
procurable for general ‘purposes, and makers have more 
than they can do to supply usual buyers without taking 
on new customers. The latter are growing in number 
month by month. Owing to the state of the home trade, 
coupled with the scarcity of tonnage, the export turnover 
is confined to meagre quantities, and then mostly to the 
Allies. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s. ; Nos. 3, 135s.; Govan, No. 1, 135s. ; No. 3, 
130s. ; Clyde, Summerlee, Calder and Langloan, No. 1, 
180s. ; No. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, No. 1, 145s.; No. 3, 135s. ; 
Shotts, at Leith, No. 1, 150s. ; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Conditions in the finished steel and iron trades 
show little alteration. The requirements for war purposes 
continue to increase in volume, and after these calls are 
met very little remains for distribution. Ordinary users 
have been living on the hand-to-mouth principle for a long 
time now and are somewhat reconciled to the situation, 
but if some improvement does not occur soon, even the 
small amount of business they have been able to transact 
will perforce have to cease. In the meantime, at the 
steel works a constant demand is experienced for shell bars 
of a high tensile quality and sectional material of all kinds ; 
also flats and shapes for shipbuilding purposes. Unless 
for urgent war work, no material is being shipped abroad. 
Home trade in galvanised flat and corrugated sheets has 
almost disappeared. At the malleable ironworks all 
grades of bars are in large demand, and particularly the 
smaller size. It is reported that the home price of ordinary 
bars has been advanced to £13 17s. 6d. per ton. Export 
values still remain in the vicinity of £16 5s. per ton. The 
recent rise in the nail trade has in no wise diminished the 
inflow of business. Cast iron pipe makers are doing a big 
business meantime, chiefly on Government account. All 
branches of the engineering trade have a large number of 
orders on hand. ‘ 


Coal. 

There have been no new developments in the 
Scotch coal trade during the past week. The recent rush 
has subsided somewhat, but there is a firm undertone all 
round, and the general situation is favourable. The 
industrial demand is large and steady and household 
orders show little diminution despite milder weather. 
The output of industrial sorts is hardly equal to require- 
ments. Stocks everywhere are low and the matter of 
deliveries is, therefore, an important one. The Admiralty 
continues to place good orders for steams and ells. Splints, 
also, are having plenty of support. The export returns 
are well up to the average under war conditions. Aggre- 
gate shipments ‘or the week amounted to 156,483 tons, 
compared vith 145,166 in the preceding week and 122,845 
tons in the corresponding week of last year. Ell coals are 
quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 
30s. ; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 2ls.; first-class screened 
navigations, f.o.b. at Methil or Burntisland, 29s. to 31s.; 
first-class steams, 28s.; third-class steams, 24s.; best 
steams, f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. These prices only apply to French and 
Italian business ; for all other orders 2s. 6d. per ton must 
be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Allocation of Orders. 


The Coal and Coke Supplies Committee for this 
district has been engaged upon the details of the scheme 
for the allocation of orders amongst the collieries, with a 
view to their more equitable distribution, in order that 
collieries may work more regularly, and the final draft of 
the scheme has now been forwarded to the Controller of 
Coal Mines. Meanwhile arrangements have also been 
made to obtain from the colliery companies information 
required for the purposes of the scheme, in order that there 
may be no loss of time in putting it into operation. The 
Commission which was appointed to consider the question 
of short-time working in the coalfield has approved of the 
principles of the scheme, and has expressed the view that 
it will probably bring about the desired results. Members 
of the Swansea Chamber of Commerce have_had the 





scheme under discussion, and are by no means satisfied 
as to how it will affect that district. The object, it was 
stated, appeared to be to restrict the ports at which ship- 
ment was to be made in order to.save mileage of trucks, 
and in effect it excludes Swansea to a very great degree. 
It was pointed out that Cardiff and Barry would be enabled 
to obtain coal from a radius of practically 45 miles, while 
the coal shipments from Swansea would be restricted to 
collieries within a radius of about 27 miles. It was further 
pointed out that the idea seemed to be, owing to lack of 
engine power, to limit the carriage of coal in certain 
directions, and to keep it off the main lines as far as pos- 
sible. The Swansea Chamber passed a resolution stating 
that it viewed with concern the proposed limitation of the 
district from which coal could be drawn for shipment at 
Swansea, as compared with the districts apportioned to the 
ports further up the Channel for the same purpose. 


Cardiff and Shipbuilding. 


There is very keen competition among the 
various ports in this district for new or additional indus- 
tries, and the various authorities watch the moves of each 
other very closely. This week, at a meeting of the Cardiff 
Parliamentary Committee, a letter to the Lord Mayor 
from Major-General A. 8. Collard, Deputy Controller at 
the Admiralty, was read, in which the latter stated, with 
reference to the announcement in the Press relating to 
shipbuilding on the river Usk, that the Admiralty had not 
departed from the policy as stated by the deputation from 
the Admiralty that waited upon the Lord Mayor in Cardiff. 
No promise was made to the deputation from Newport 
regarding the construction of a new shipbuilding yard on 
the river Usk. Major-General Collard added that, should 
the Admiralty depart from its present policy in this con- 
nection, the claims of Cardiff would receive every con- 
sideration, and that any such change of policy would at 
once be notified, in order that the interests of the district 
should in no way be prejudiced. 


Current Business. 


There has been no apparent increase in the 
volume of business on the coal market during the past 
week, though, as the result of improved tonnage supplies, 
collieries have been working better. This, however, only 
applies to the superior grades. In the case of leading 
steam coals and drys, shipments of large coals have been 
quite brisk, but Monmouthshires and No. 2 Rhondda 
qualities have not derived any advantage from the im- 
proved transport facilities. Monmouthshire collieries have 
been working very irregularly, and one company proposes 
to close down one pit employing about 600 men owing to 
the fact that the working is unremunerative. So far, 
however, the sanction of the Coal Controller to this step 
has not been received. No. 3 Rhondda coals are very 
fully engaged, the demands of works being very regular, 
but the inquiry for smalls is quite negligible, and stocks 
are very heavy. Coke supplies are also only just equal to 
requirements, while patent fuel works are pretty well 
engaged, every effort being made to keep these works 
going fully in order to utilise small coals. Pitwood supplies 
are more plentiful. The price remains very steady at the 
maximum of 65s. 

LATER. 


The tone of the coal market is unchanged, and business 
rules quiet. Patent fuel works are fairly busy. Manu- 
facturers of this commodity had an interview with the 
Coal Controller on Tuesday relative to increasing produc- 
tion. The question of labour supplies and the price of 
pitch was fully discussed, but the conference terminated 
without any definite course of action being determined 
upon. 


Sehedule Prices (less 2s. 6d.2for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3l1s.; steam smalls, 
20s. 6d. to 24s.; washed smalls, 25s.; best Mon- 
mouthshire Black Vein large, 32s. 6d.; ordinary Western 
Valleys, 31s. 6d.; best Eastern Valleys, 31s. 6d.; seconds 
Eastern Valleys, 30s. 6d. Bituminous coal: Best 
houscholds, 35s. 6d.; good houszholds, 33s. 3d.; No. 3 
Rhondda large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda 
large, 29s. 6d.; through, 24s. 6d. and 26s.; smalls, 19s. 6d. 
and 21s. 6d.; best washed nuts, 32s. 6d.; seconds, 31s.; 
best washed peas, 30s.; seconds, 29s. Patent fuel, 32s. 6d. 
Coke, 50s.; pitwood, ex ship, 65s. 


‘ Newport. 


Trade has been very quiet in the Monmouthshire 
section. There has been very little demand for coals for 
shipment, and additional supplies of tonnage have not 
been very effective in clearing stocks and assisting owners 
to keep their pits working. The position regarding inland 
business has not improved to any appreciable extent. 
Schedule prices (less 2s. 6d. for France and Italy) :— 
Steam coal: Best Newport Black Vein large, 32s. 6d.; 
Western Valleys, 3ls. 6d.; best Eastern Valleys, 31s. 6d.; 
other sorts, 30s. 6d.; steam smalls, 20s. 6d. to 22s. 6d. 
Bituminous coals: Best house, 35s. 6d.; seconds, 33s. 3d. 
Patent fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 


Supplies of almost all grades of anthracite coals 
have been freely offered for prompt shipment, owing to 
ready tonnage being inadequate to meet the needs of the 
trade. Steam coals have also been slow to move off, and 
stocks are very heavy, with the consequence that wagons 
areheld up. The inland demand, however, continues very 
satisfactory. Schedule prices (less 2s. 6d. for France and 
Italy) :—Anthracite: Best breaking large, 32s. 6d.; 
second breaking large, 31s. 6d.; third breaking large, 30s.; 
Red Vein large, 28s.; machine-made cobbles, 41s. 6d. to 
45s.; French nuts, 41s. 6d to 45s.; stove nuts, 41s. 6d. to 
45s.; beans, 35s. 6d. to 37s. 6d.; machine-made large peas, 
22s. 6d.; rubbly culm, 13s. 6d. to 15s.; duff, 9s. to 10s. 6d. 
Steam coal: Best large, 32s. 6d.; seconds, 29s. 6d.; 
bunkers, 24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d. 
Bituminous coal: Through and through, 29s. 6d.; smalls, 
26s. 6d. Patent fuel, 32s. 6d. 





Tin-plates. 


The tin-plate market continues to hold firm, with 
makers quoting full maximum prices. Quotations ;— 
I.C. 20 x 14 x 112 sheets, 31s. 9d. Block tin, £317 10s, 
per ton cash; £314 per ton three months. Copper, £110 
per ton cash and three months. Lead: Spanish, £29 10s. 
per ton. 








THE STATE AND SHIPPING. 





Str Norman Hui, Secretary of the Liverpool Steam. 
ship Owners’ Association, and Secretary and Manager 
of the Liverpool and London War Risks Insurance Asso- 
ciation, delivered an address to the members of the Man- 
chester Statistical Society, on Monday, February 11th, 
on “ The British Mercantile Marine in its Relation in the 
Past to the State.” 

The British Mercantile Marine has had an arduous fight 
from its earliest days. Up to 1849 it received a form of State 
protection, tor, until then, it was a generally accepted 
fact that shipping could only prosper if protected and 
aided by the State. Successive monarchs and Parlia- 
ments conferred upon it certain trading rights and privi- 
leges by reserving the national, and, subsequently, the 
colonial, trades for vessels under the national flag. They — 
even aimed at preventing other nations from acquiring 
any general ocean-carrying trade, in consideration of 
which British shipowners assumed the responsibility of 
having their vessels British built and manned with national 
seamen. The repeal of the navigation laws in 1849, 
which, by the way, was fiercely opposed by the shipowners 
of the day, threw commerce open to vessels of all nationali- 
ties, and conferred upon the shipowners the right to build 
vessels where they chose, and to man them with men of 
any nationality, provided they were efficient seamen. 
The shipowners thought the sweeping away of all their 
privileges would lead to their undoing, but the introduc- 
tion of steam andiron for the purpcses of ocean carrying 
came at the same time, a combination of factors which 
gave British shipowners an advantage which was denied 
any of their foreign competitors. The opening of the 
present era in the history of the Mercantile Marine may 
be said to commence in 1850, and, with it, there came a 
revolution in the, ocean-going commerce of the Empire 
and of the world. We speedily became the foremost 
carrying nation. To quote from the address, the total 
entrances and clearances of shipping in the foreign trade 
of the world during 1911 was 1175 million tons, of which 
467 million tons were under the British fleg, 226 millions 
were under the flag of the nation in which the ports were 
situated, and the balance of 482 million tons represented 
the sum total of the other nations. Translated into per- 
centages, British shipping accounted for 40 per cent., the 
national flags 19 per cent., and the remaining nations 
41 percent. In view of the development which had taken 
place in the two years immediately preceding the out- 
break of the war, it is scarcely an exaggeration to say that 
British shipping took care of half of the overseas trans- 
port of the world’s merchandise. Sixty per cent. of the 
vessels passing through the Suez Canal were British, 90 per 
cent. of the trade between the United Kingdom and the 
Empire overseas was carried in British ships, and the 
influence of British shipping was making itself felt more 
and more as a factor in the world’s commerce. 

In 1850 British shipping was placed under the Board 
of Trade. In 1845 and 1855 a very complete code was 
established by the Merchant Shipping Acts to secure the 
safety of life and property at sea, The full responsibility 
for the general design of our merchant vessels rested on 
the shipowners. No privileges were conferred on them ; 
no trade routes were reserved for them. They were left 
free to build up and carry on their business to meet the 
needs of their customers. Since then there have been 
many alterations and amendments to these codes. Be- 
tween 1870 and 1900 Parliament was too ready to institute 
hard-and-fast regulations to be enforced on all ships and 
on all voyages. The adoption of this principle worked 
grave injustice to the great majority of shipowners who 
were carrying on their business honestly, and this 
injustice was intensified as Parliament in many instances 
refused to subject foreign shipping trading to British 
ports to the same regulations and restrictions. The prin- 
ciple in itself was prejudicial to the interests of the ship- 
ping industry and to the nation; the rules, if rigidly 
applied to the constantly growing and changing require- 
ments of the trade, were found to hamper the adoption 
of improvements as effectually as they prevented gross 
abuse ; but, after 1900, Parliament reverted to the earlier 
principle of general supervision and the reduction of cast 
iron regulations. In 1906 the safety regulations were 
applied generally to foreign ships in our ports, and the 
British shipowners were relieved from many unnecessary 
and obsolete rules and regulations. In the period of fifty 
years sail had given place to steamer, timber to iron, iron 
to steel, and the growth of our merchant fleet resulted 
in Great Britain possessing, at the end of 1913, 850,000 
tons of sailing ship tonnage and 11,250,000 tons of steam- 
ships. 

Sir Norman Hill did not claim to discuss the future, 
yet, towards the end of his discourse, he raised the question 
of the nationalisation of shipping. He made no secret 
of the fact that a decision must soon be given by the 
yovernment to enable manufacturers and traders to be 
in @ position to judge whether they have to entrust their 
exports and imports to the care and wisdom, of State- 
appointed officials, who will regulate the nature of cargoes 
to be carried on particular voyages, cr whether they will 
entrust them to the individual energy and enterprise of 
the shipowners. Cleverly he showed that the position 
of Great Britain as a maritime nation, before the war, was 
attained by the energy and skill of the shipowners in spite 
of State control, and in spite of the lack of State assistance, 
such as was given to foreign mercantile garines by their 
benevolent Governments. With a true legal precision 
he presented the case to the jury of traders in a manner 
which suggested that they would be better off with their 
interests in the hands of the private shipowner than in 
the hands of the Government. 
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THE YORKSHIRE ELECTRIC POWER COMPANY. 


Tue following is a summary of an address delivered by 
Mr. A. G, Lupton, the chairman of the Yorkshire Electric 
Power Company, at the annual meeting of the shareholders, 
held on February 19th :— 

The Yorkshire Electric Power Company was formed 
for the purpose of supplying electricity throughout 
the industrial area of the West Riding. Statutory powers 
were obtained in the Session of 1901, a public issue of 
capital was made in 1903, the station at Thornhill 
was built, mains were laid down and current was supplied 
in December, 1904. The first full year of operation was 
that ending with December, 1905, and the revenue for 
that year for the sale of current, including meter rentals, 
amounted to the modest sum of £915. The first generating 
units installed were three turbines, each of 1500 kilowatts 
capacity. Larger units have since been installed as 
required, and to-day the total output is, or will very soon 
be, 26,500 kilowatts at the Thornhill and Barugh stations, 
in addition to the 4500-kilowatt plant from which is 
obtained current to supply the eastern portion of the 
area served. Further extensions of generating plant are 
in contemplation. 

There have been laid down 358 miles of mains passing 
through ninety-one separate districts, and the company 
has 120 sub-stations or distributing stations. The 
ultimate scheme will form a network of mains, bringing 
the supply to all parts of the company’s area and giving 
to those districts away from the coalfield an advantage 
which they would not otherwise possess. 

The powers granted to the company under its Act are 
twofold ; first, to supply electricity in bulk to districts 
in which electric distribution powers have been granted 
to local authorities and others, and, secondly, to supply 
power in districts where there are no authorised 
distributors. The company, however, is not empowered 
to supply current for lighting, except in connection with 
power. The allied company—Electrical Distribution of 
Yorkshire, Limited—has, therefore, undertaken this duty, 
and with the approval of the local authorities concerned, 
holds lighting orders in twenty-four areas, with a popula- 
tion of 330,000. Experience has shown that a multiplicity 
of distributing authorities does not make for economy ; 
as @ consequence, fourteen local authorities in the 
company’s area which had obtained supply powers 
allowed them to lapse, eight others have transferred them 
to Electrical Distribution of Yorkshire, Limited, and seven 
local authorities and one company are taking a bulk 
supply from the Power Company. 

At present the company’s mains are fed from three 
stations, at two of which the generating plant is now 
being extended and will continue to be so as need arises. 
But looking to the future and the much larger demands 
that will be experienced, it is realised that the cost of 
electricity supply in the future will depend on generation 
on a large scale on sites chosen so that the fullest benefit 
can be obtained from the use of large generating units. 
Such power stations as will be needed for the future should, 
on the score of health and on account of the value of land, 
be situated outside the large towns and in proximity to 
the coalfields, and they must, to obtain the full efficiency 
of the modern steam turbine, be adjacent to an ample 
supply of water. The West Riding is well supplied with 
streams, though these individually are on a rather smail 
s2ale to meet the requirements of modern central generating 
stations. The directors of the company have arranged to 
acquire a site and erect a station at Ferrybridge, where 
the water supply and the proximity to the coalfields will 
enable large generating units to be installed and worked 
under the most economical conditions. Plans and 
estimates for this station are now being prepared. 

The treatment of coal so as to extract its valuable 
chemical constituents as well as to use it for power 
purposes is a problem which is engaging the attention of 
the Government, the coal and chemical trades and others, 
and in this development the company is rendering active 
assistance. The problem is such an important one that 
all the interests involved should work together, and the 
company looks for a further development of the co- 
operation with colliery owners of which an instance is 
found in the utilisation of coke-oven gas at the company’s 

h power station. The company’s area of supply 
includes the great Yorkshire coalfield with an annual 
output of about forty million tons, derived from some 
400 mines. Practically all these mines are outside the 
large towns, and the company’s system forms an obvious 
means of conveying power generated in the coalfields to 
the various industrial areas. The collieries themselves 
are already important users of the company’s supply to 
the extent of over one-third of the total output. 

The country has realised that the supply of electricity 
from large central stations is vital to the national industries. 
The report of the Coal Conservation Sub-Committee of the 
Ministry of Reconstruction has appeared in the papers, 
and @ commission, ‘“‘ The Board of Trade Electric Power 
Supply Committee,” is now sitting to consider how the 
desired results can be best attained. It is impossible to 
say what form this Committee’s report will take, but there 
is no doubt that the national waste inseparable from small 
separate installations must be obviated. ‘ One solution of 
the problem, said Mr. Lupton, would be co-operation between 
the installations of the large municipalities in our area and 
this company, the smaller stations being gradually closed 
down and all supplies being taken from a few large 
installations worked on the most scientific basis as regards 
economy of coal consumption and the reclamation of 
by-products. If the electrical installations cannot arrange 
such co-operation amongst themselves, I believe it will be 
forced upon them. Already the company is working in 
concert with tho city of Bradfcrd under an agreement 
recently concluded. It is hoped greatly to extend this 
agreement and to enter into similar working arrangements 
with other cities.” 











A NEw wood called balsa, growing principally in South 
and Central America, is remarkable on account of its 
lightness, microscopical structure, absence of woody fibre, 
elasticity and heat insulating qualities. So far as investi- 
gation has disclosed, it is the lightest commercially useful 
wood known. It has also considerable structural strength, 
which makes it suitable for many uses. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. . 
' Copies of Specifications may be obtained at the Patent-o 
Sale Branch, 25, Southampton-buildings, Chancery-lane, We, 
at 6d. each. z 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


112,720 (7629 of 1917). May 26th, 1917.—Sparxine Ptves, 
Roger Louis Antoine Bourgognon, 73, rue Blatin, Clermont - 
Ferrand, France. 

Tuis is an improved sparking plug with points accurately 
adjustable while the engine is running and without removing the 
plug. The insulated part carried by the movable positive 
terminal is provided with graduations which register with 
corresponding graduations on the body of the plug, so that the 
spark gap may be adjusted. To adjust the terminal A in relation 
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to the terminal B, the nut C is slackened. and the nut D is then 
turned so as to lower the rod E until the terminals make contact 
with each other. One of three visible marks F will then be coinci- 
dent with one of the graduations G or will be between two of them. 
Assuming the graduations G to correspond to a vertical move- 
ment of one-twentieth of a millimetre, the terminals may now be 
separated the desired distance by unscrewing the nut D the 
necessary number of graduations. The nut D is then held and 
the nut C screwed down to lock the former in position.—January 
24th, 1916. 


DYNAMOS AND MOTORS. 


112,655 (819 of 1917). January 16th, 1917.—Cootrnc MEans 
FOR Dynamos AND Morors, Henry Francis Joel, jun., 39, 
Beckenham-road, Beckenham, Kent, and another. _ 

This is an arrangement for abstracting and dissipating the 
heat generated by dynamos. The illustration is a part sectional 
elevation of an electric motor constructed in accordance with 
this invention, in which the outer part of the magnet ring A has 
flanges B projecting outwardly. These flanges are provided 
with holes C, and on the outer periphery of the flanges is fixed a 
thin metal cover D. The covers E and M have air spaces, and 
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on the axle H a fan F ismounted which draws air from the inside 
of the machine M through holes I, along the passage G, through 
holes C in the flange B, through the space between the magnet 
ring A and the metal cover D either direct or by a sinuous path 
or paths cut through the holes J in the flange K into the space L 
in the cover M and through holes N into the interior of the 
motor, so that the air is continually circulated from the inside of 
the machine round the outside of the machine, and in travelling 
loses heat to the external atmosphere.—January 16th, 1918. 


TRANSFORMERS. 


112,651 (749 of 1917). January 15th, 1917.—TraNnsFrorMERs, 
The British Electric Transformer Company, Limited, Hayes, 
Middlesex, and another. 

The accompanying drawing shows diagrammatically an 
arrangement for converting a primary three-phase current at 
100 volts into a secondary two-phase current at 100 volts or vice 
versd, The three coils A, B and C in the delta connected set are 
arranged to have three-phase currents produced therein or 
supplied thereto such that there will be a voltage of 100 between 
any two of the three points D, E and F of connection between the 
coils which are connected to the conductors. Two of the three 
series connected coils G, H, I, to form the secondary two-phase 
system, namely, the coils G and H are arranged to be inductively 
acted upon by two of the delta connected coils A and B, and are 
designed to have current of 57.8 volts generated in each of them, 
the third coil I in the series connected set being arranged to be in- 
ductively acted upon by the third coil C of the delta connected set, 





and to have current at a voltage of 100 generated in it, the phase 
of the E.M.F. generated in it differing from that in the combina- 
tion of the other two coils of the set by 90deg. J, Kand Mare the 
conductors connected to the three series connected coils G, H and 
I respectively, the intermediate conductor K being connected to 
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the set of coils at a point N between the third coil I and the next 
series coil H. By this means a two-phase current will be 
obtained, and there will be a difference of E.M.F. of 100 volts 
between the intermediate conductor K and each of the other two 

ductors J, M ex ted to the ends of the series sets of coils.— 
January 15th, 1918. 





AERONAUTICS. 


106,485 (5994 of 1917). April 27th, 1917.—AxzropLaNe Fuse- 
LaGES, Jules Vedrines, 33, rue Notre Dame-de-Lorette, 
Paris, and another. 

This invention is for a system of construction of aeroplane 
fuselages wherein the fuselage is built up of two parts, a rearward 
and forward part. The rear part is formed by the assemblage of 
two webs or frames crossing each other at right angles. The 
forward portion is com) of four longitudinal members tied 
together and fixed at one end to the vertical web or frame. The 
arrangement will be understood by reference to Figs. 1-4. Each 
of the webs or frames of the rear part is composed of thicknesses 
of crossed wood glued together to make a light open-work pane! . 
The contour of each web or frame determines in each section four 
points situated in the section. The two webs or frames 
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inserted or fitted in each other are united at their crossing point 
by a certain number of brackets or bracesA. Theexterior edges 
of the frames B and C are then connected two and two together 
by ties or stays D. These ties, like the webs or frames, are 
formed of several thicknesses of crossed wood, and are of open- 
work form, as shown by Fig. 4. They are, moreover, provided 
with grooves to receive flexible battens. The forward part is 
constituted by four longitudinal frame members E which are bent 
in along the front end of the rear part of the fuselage in order 
to be fixed by means of screws, bolts, rivets, &c., at the top and 
bottom of the vertical web or frame B. These longitudinal 
members are, moreover, connected together by ties of crossed 
wood G.—January 24th, 1918, 


MACHINE TOOLS AND SHOP APPLIANCES. 


112,647 (367 of 1917). July 9th, 1917.—GrinpiNeG on PotisH- 
inc Macuines, Adam Hilger, Limited, and another, 
75a, Camden-road, London, N.W. 

This is a machine for grinding or polishing glass, having a 
revolving tool and revolving work holder which are moved 
relatively to one another. The axis of the tool is at right angles 
to the path of the relative motion between the tool and the work 
holder, and the latter is mounted on a pivoted carriage 
which is moved about its pivot by worm gearing and 
a revolving shaft. Figs. 1 and 2 show front and side elevations 
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of the machine. The positions of the grinding-tool A and the 
work holder I would produce a concaye lens, and in order to 
produce a convex lens the angle piece G is moved to the other 
side of the centre of the worm wheel O, the work holder I being 
given a corresponding movement. The radius of curvature of 
the work is varied by moving the boss C along the slide E. In 
operating the machine the work is put into the work holder and 
clamped by means of the hand wheel L. The bell-crank lever 
X is then operated to move the bearing J carrying the work 
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holder I towards the grinding tool A, and when the bearing J 
has been moved as far as possible it is secured by the clamp M 
to the carriage N. The worm P is then put into action by 
means of the handle U. when the grinding will commence,— 
January 24th, 1918. 


112,733 (9558 of 1917). July 3rd, 1917.—Execrric RIveTine 
AND Presstne Macuine, Edward Adamson, 10, Victoria- 
road, Waterloo, Liverpool. 

This machine depends for its operation on a solenoid and toggle 
lever mechanism to give the necessary power for operatin, 
the ram. The movable jaw or ram A is guided in the bosses 
in the upper arm of the bow frame C, the boss D in the lower 


























of a convenient size—-in some cases fin. diameter—down the 
centre of the ag | to a depth of about $in., afterwards tapping 
it with a serew plug tap. The next procedure is to face up the 
fire-box plate round the head of the stay to form a face for a 
joint, after which operation a steel head with a copper washer is 
secured into the tapped hole in the stay in such a manner as to 
form a perfectly steam-tight joint between the fire-box plate and 
steel head. Fig. 1 shows a section of a fire-box of the locomotive 
type with stays in position. A are the stays, B the shaped stee! 
heads screwed to engage with the hole in the stay, C are thin 
copper washers placed under the steel head for the purpose of 

ing a ee, steam-tight joint, Fig. 2 is a face view of the 
outside of a fire-box showing the stay heads in position, and 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tue ENGInKER by Lewis 








arm being threaded to receive the adjustable swage E carried | Figs. 3 and 4 are side and face views respectively of tne steel] Wm. Goold, Chartered Patent Agent, 5, Corporation-street = 
on a buttress thread. Mounted upon the upper arm, on the head.—January 24th, 1918. us Sie “ és < & ABE oe 
framework C, is a solenoid O, the armature core of the solenoid Birmingham. It is desirable in the first instance to obtain 
being guided to slide axially in the solenoid winding upon the the latest particulars upon the Patents Register. If any ” 
MISCELLANEOUS. patent listed has been assigned to, or is the property of, a : 
Not . ’ 
hashed 112,653 (769 of 1917). January 16th, 1917.—Arrararus ror | "n-enemy proprietor, the law does not apply. fs 
n yy 0 FILrerine AND Humipiryine Arr, Henry Francis Brown, ; 
i E 0 Ht Cedar Villa, Abbeydale-road South, Dore, Sheffield. On each of five of the patents given below £18 and on each 
Tt Fas This is an improvement in air filtering and humidifying | of the remainder £11 have been paid in renewal fees. ing, 
me / S31 G J 7 apparatus of the type in which concentric cylinders, spaced a ee sala 
= J | i small distance apart, are arranged Vertically, having a sprinkler No. 21,200/12.—Filtering air, &c. In a filter for air, &c., a 
—! which rotates above the plates and the air or gas is drawn or| consisting of a length of fabric forming a series of pockets, the thre 
Bi forced through the spaces between the wetted cylinders. The | free wig of the fabric being attached to a fixed frame, moans R 
essential! features of this invention, Figs. 1, 2 and 3, consist in| are provided for keeping the tensions of the portions of fabric 
[O:T_t ‘Bi LAX potion at ae ee eens & vee cote plates IF, | forming the separate pockets acbatantially exes and constant. and 
Lyme ad gemarrecle “s ee det 28th, 1912. env 
|A c A cally about a central standard, which carries a rotating sprinkler oe apamiggs i : _— cnn 2 1 : sthiods of blabla a 
a Be Cc FE, having horizontal arms, through nozzles on the under side, tienen be stgaona pee emg te pa Peer to fire at puakion, & 
of which the water is sprayed on to the ePrer edges of the and consists in graduating the drum upon which the required 
E elevation of the gun for range and angle of site is indicated with as 
a D N° 112,653 two sets of graduations, one set corresponding to a definite “od 
I ie si range at any angle of site within the limits required, and the ful! 
f other set corresponding only to the angle of site. The pointer Cor 
5 EE i is automatically set. to correspond to the angle of site of the 
re a target, and the site is correctly set for a given range at that all 
angle of site when the pointer coincides with the a boa qu: 
pin E, the rear end of which is pivotally coupled at F to the side = sc eee See ae oe. pe grey L me ree 
links G which are in turn pivotally connected to a cross bar H. sia aati . acta ri 1 A W. 
This cross bar is anchored by links J to the lower boss B of the No. 24,687/12.—Valves; pre: _ regulating valves, Ww. 
bow frame C, the links being adapted to swing angularly about reducing valve for use with self-contained diving equipments Mi: 


the pivots K. The cross bar H is coupled by links L pivotally 
connected at M to the head of theram A. The levers J L thus 
form a toggle, the cross rod H forming the knuckle. As the core 
enters the solenoid, when the latter is energised, the links G 
swing the links J over to a vertical position, the links L foreing 
down the ram and effecting the riveting operation. Means 
such as springs or suitable mechanism may be provided for 
returning the movable jaw of the riveter.— January 24th, 1918. 


MINES AND METALS. 
112,731 (9169 of 1917). June 26th, 1917.—Execrric FuRNACcE 





comprises a hinged valve actuated by a diaphragm acting through 
a lever. The diaphragm is loaded by an adjustable spring, and 
is actuated by outlet pressure acting on one side, and water 
pressure admitted through holes in the casing. on the other side. 
Maschinen ‘‘ Westfalia” Akt.-Ges. (formerly trading as 
Armaturen-und Maschinenfabrik *‘‘ Westfalia’? Akt.-Ges.), 
Germany. Dated November Ist, 1911. 

No. 24,688/12.—Life-saving equipments for submarines. 
A life-saving equipment for the crews of submarines comprises 4 
buoyant jacket to which a breathing equipment, consisting of a 
steel vessel filled with compressed oxygen, together with 
connecting-tubes, air-bags, and a carbonic acid absorbing 
cartridge is attached by means of hooks, buttons, or the like in 
order that it may easily be detached when the wearer comes to 


FOR HARDENING STEEL, Lancelot William Wild and another, . - “ = 96 mt > DI 
Westminster Electrical Testing Laboratory, Sienalian the surface. Maschinenfabrik ‘* Westfalia Akt.-Ges. (formerly u 
York-street, Westminster. ° trading as Armaturen-und Maschinenfabrik ‘* Westfalia, wi 
This furnace comprises an inner silica crucible A, the lower | V8Ttical plates. These arms are arranged in close proximity to} Akt.-Ges.), Germany. Dated November Ist, 1911. _ 
part of which is enclosed in a coil or winding B. The ends of the | the upper ends of the plates and serve to close some of the No. 25,045/12.—- Mountain artillery. Field carriages ¢ Cc 


winding are connected to metal bands C around the crucible. 
The winding extends from the bottom of the crucible to a point 
a little above the middle. D is the outer casing between which 
and the crucible there is a héat and electrical insulating material 


N° 112,731 
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surfaces, and is made with tongues and grooves at the end to C 
enable the pump to be grouped. Muller, E. L., Berlin. Dated d 
N°N2,717 1 November 4th, 1911. : 
: Wann Saal No. 25,557/12.—Lighting gas burners. Relates to sagen s 
: \—= “a\ in which the means for lighting the gas and contro ling tho 
} = iB ing supply are associated. Halpern, A., and Pospischil, E., Vienna, 
: N INDEPEN Yr Dated November 8th, 1911. 
i : NIN No. 25,689 /12.—Concentrating ores. The chlorides of benzene , 
N ISH or of nitro-benzene are used in flotation processes of ore 
‘ NS concentration. For example, lead-zinc ore slimes, either alone ‘ 








E, such as quartz powder. The upper part of this space is 
elosed by an asbestos ring F. G are metal bands in electrical 
connection which the top and bottom bands C by the wires 
H, J. In using the furnace, the crucible is partially filled with 
a salt mixture such as a mixture of potassium and sodium 
chlorides. This mixture, when current is passed through the 
coil, is fused and in it the material to be heated is immersed. 
—January 24th, 1918. 


LOCOMOTIVES. 


112,705 (4928 of 1917). April 5th, 1917.—Frre-sox Srays, 
Charles John Bowen Cooke, Chester-place, Crewe, and 
another. 

The object of this invention is to prolong the life of fire-box 
stays which have become defective in consequence of the head of 


NO 112,705 


, Which are being or have just been supplied with water, 
‘or @ sufficient time to allow all free water to drop through before 
the air again passes through them. This prevents particles of 
moisture from being entrained with the air or gas. The water 
which drops off the lower edge of the plates falls on to plates in 
the lower part of the casing, and after passing through filters 
arranged in these plates can be utilised again. The plates and 
sprinkler are mounted in a suitable casing, the lower part o 
which forms a tank or reservoir, the whole being so constructed 
that the apparatus may be fitted up and transported as a whole. 
—January 16th, 1918. 


112,717 (7092 of 1917). May 17th, 1917.—-Execrric Fuses, 

Edmund George Nicholls, 106, Corporation-street, Stafford. 
This invention relates more particularly to electric fuses of 
the kind which are provided with indicating discs or bodies. 
The fuse cartridge or casing is provided with an inner tube to 
surround the wire or wires and forms a sheath, so that if the 
wires should be broken in fitting the indicator device in position, 
a fresh wire or wires can be easily threaded through the sheath 
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ammunition wagons and limbers; mounting and dismounting- 
Relates to shafts for artillery vehicles, such as for mountain 
artillery, which vehicles are adapted to be transported upon 
pack animals. According to the invention, a pair of shafts is 
made in two symmetrical or approximately symmetrical parts, 
of which one part has a sleeve into which fits a hollow pin on 
the other part. The two parts are held together by a pin by 
which the pair of shafts is attached to the vehicle. Krupp 
Akt.-Ges., F., Germany. Dated August Ist, 1912. 

No. 25,101/12.— Electricity, measuring. Electro-static 
meters. A unipolar electrometer, applicable for giving an 
indication of the hardness of Réntgen-ray tubes, has a casing 
made of a material such as horn, wood, or ivory, which readily 
gives up its charge to an ionised surrounding medium, and is 
readily penetrable by Réntgen-rays, with a rectangular window 
to show the pointer. Bauer, H., Berlin. 

No. 25,164/12.—Pumps. A valveless lubricating pump has 
one or more guided pistons which are given a reciproeating and 
oscillating movement. The driving shaft is formed with cam 


or with the addition of 4 per cent. of iron ore, are mixed with 
benzene bi-chloride and passed into an acid bath at 35 deg. Cent., 
whereupon the gangue and iron ore sink and the sulphides rise 
and are collected. The process may be carried out under 
reduced pressure. Schick, K., Germany. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 

Headquarters, Balderton-street, Grosvenor-squaro, W. 1. 

ORDERS 
For the week ending March 9th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 

Officer of the Week.—Lieut. W. J. A. Watkins. 

Next for Duty.—Second-Lieut. FE. A. Ullmann. : 

Promotion.—Sapper H. W. Clemson to be Corporal (16.2.18). 

Monday, March 4th.—No. 3 Coy., 6.30 to 8.30. Recruits 

Drill, 6.30 to 8.30. Signalling Section, 6.30 to 8.30. 

Tuesday, March 5th.—Lecture on Demolitions at 6.30, 


Physical Drill and Bayonet Fighting at 7.30. 


Wednesday, March 6th.—No. 1 Coy., Entrenchments, &c., 


6.30 to 8.30. Recruits’ Drill, 6.30. 


anon fF 4 toe Bi 


i, 400 


without disturbing the other parts or wires of the fuse cartridge. 
A sectional view of one form of fuse constructed in accordance 
with the invention is shown herewith, D being the indicator dise 
and F the central fuse wire. G is the protecting porcelain 
sheath. Each end of this sheath is passed through or fits in a 
set of washers or discs H of asbestos or other suitable non- ; : wg 
inflammable material. These washers in turn fit in and serve | Whole Corps, 2.45 to 4.45. — Musketry, 2.45 to _. . " 
to close or plug the ends of the cylindrical cavity or chamber of Special Notices. ae drills will take place at headquarters 
the fuse body. The latter has a filling or packing of sand, | Unless otherwise stated. ar Bie as 
nonin ane or other suitable cuiteial mananiine the Recruits will attend for Engineering Instruction with the 


i i i i Companies. se : 
ae vt cxalgiey Sercome gah ja eee cniu siaeranes The Medical Officer will attend for the Examination of Recruits 


on Thursday evening at 6. : ; 
The formation of a Band under the direction of Mr. Bailey, as 
Bandmaster, having been approved by the Commandant, any 
members of the Corps who are musicians and possess their own 
MANCHESTER CHAMBER OF ComMERCE.—A number of metal | instruments, and who are willing to learn an instrument if 
merchants, who are members of the above Chamber, have | instructed, are invited to forward their names to the Adjutant 
suggested that a Sub-section should be formed to represent | at headquarters without delay. 

their interests. Mr. C. T. Needham has been elected chairman, By order, j 
the stay inside the fire-box having been partially burnt away by | Mr. E. Hall, vice-chairman, and Mr. John King, hon, ‘Macteop ce agen ys ey, 
the action of the fire. The inventors do not remove the stay, ' secretary. The Engineering and Metals Section has approved Captain and Adjutant. 
but first rivet it tightly into the stay hole, then they drill a hole of this proposal. ? 


Thursday, March 7th.—No. 2 Coy., Entrenchments, &c., 6 to 8. 
Recruits’ Drill, 6.30 to 8.30. Signalling Sectton, 6.30 to 8.30. 
Ambulance Section, 6.30 to 8.30. 

Friday, March 8th.—Musketry, 5.30 to 8.30. aN 
Saturday, March 9th.—Knotting, Lashing and Splicing for the 

















" March 2nd, 1918. 








Established 1856. 


‘ Encineenn® 


Like ary 


ye 


A%. 
5 





\s 


wD 


= 


CY. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 











Vou. CXXV.—No. 3245] 
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ara (tivil Engineer Required 

with Commercial gg for employ- 

sige under a Government Department. Must 

fully conversant with abstracting and order- 

ing ee for. Civil Engineering and Constructional 

work ; must be ineligible for general ‘military service. Good 
salary to the right man. 

PApplY in writing, stating age, experience, salary required, 
and when at liberty, and enclose a copy of not more than 
three recent testimonials. 

Replies to be addressed to 

THE CIVIL ENGINEER-IN-CHIEF, 
ADMIRALTY, 8.W.1, 
and to be marked O.P.1 in top left-hand corner of, the 


envelope. 

Section Engineers Re- 
to ca out. Construction of 
Sections of Railway under the jurisdiction of 
the FEDERATED MALAY STATES RAILWAY 
consTaoee DEPARTMENT, and to keep all +4 
accou' 8. &c., in connection with the work. Must be 
fully qualified Railway Engineers, capable of Setting Out bos 
Constructing all Work in connection with a Railway. Engage- 
ment on agreement for two years. ary £400 per annum, 
ath a duty allowance of £40 per annum, and commuted field 
allowance fs 50 dols. per month. Free unfurnished — 

quarters. ages.—Candidates, who must be unmarri: 
between 25 7 45 years of age, and ineligible for military 
service, should apply at once, by pu! Oe sig age and why 








ineligible for military service, and givin be * joulars of 
wining and experience, to Messrs. GR EYLES and 
NG, 12, an’s-yard, Westminster. OW. 1 {eiies 

A 





PATENTS A*D DESIGNS ACTS, 1907-1914. 
GEAR CUTTING APPARATUS. 


Phe P Prop rietors of British Let- 


TERS one a yh 1914 are PREPARED toSELL 
the PATENT ort tol ritish Manufacturers to work 
under jt. It hae e ciao for bai curved or 


so-called apes poets teeth, BOUE, W: on bevel gears. 
1 and 112, Hatton-garden 


847 London,’ E.C. 1. 


Wanted, Engineers Ex- 


PERIENCED in eae cost of 
Machining Work and fixing Piece-work Prices or 
Bonus Times on Aeroplane work. Applicants 
must have long workshop experience and certain 
amount of technical knowledge. 
dent more than ten miles ‘away or already 
engaged on Government work will be emploved.— 
Appl at ea D “Ay ee Room 132, Charing wesies + a 

on, W.C 





. As 
anted Immediately, Rate Fixer 
for large Aeroplane Works ia the Midlands. One 
with experience in wood-work and erection would be pre 
ferred. No one at present on Government work will be Sekt 
—A ply | to nearest Employment Exchange, ee ** The 
Engineer” and number 786. 


Wanted, Technically Trained 


YOUNG MEN as ASSISTANTS in Production De- 

5 soablocehag of large industrial concern (Government controlled). 

ermanent and progressive positions. Preference given to men 

having Engineering, Draughting, or ee training. No 

one on Government work will engaged,— ly, with full 
particulars of qualifications, experience, age oad when free, 

your nearest Emplo oe Exchange, mentioning ‘‘ The Engi- 
neer ” and No. A47 715 a 


Works Manager Wanted by 


old-established Firm manufacturing hea Motor 








Lorries for Government service. te experience of 
Economical Production essential.—Write Box 1480. c.0. 
Dawson's, 121, Cannon-street, London, E.C. 4. 853 a 





oplane Designer Required 





Acrop! 
for 





e Proprietor of Letters Patent 


4052/15, 
“IMPROVEMENTS 1 IN “FLUID MEASURING 


A 
DESIRES to DISPOSE a the PATENT or to GRANT 
LICENCES to interested parties on reasonable terms 
with a view to the me working of the Patent jn this 
aantry. 
Ing uiries to be m 
CRUIKSHANK 1 et FAIRWEATHER, Limited, 
65-66, .C. 


Chancery-lane, London, W. 





Fissex County Council. 

LEYTON HIGHER EDUCATION COMMITTEE. 
ENGINEERING AND TRADE SCHOOL. 
The Gevernors of the shove-cuseee School invite APPLICA- 
TIONS for the POST of HEADMASTER. Raperiends in 

a Trade School or a Junior Technical Institute is desirable. 

Candidates must aa the Degreecf a British University in 
Engineering or Science, or its equivalent. Evening Classes 
conducted in the same building will be under the Head- 
master’s control, and he will supervise Evening Classes of the 
Junior Commercial Institutes. 

£350, rising by annual increments of £20, to £450 per 

annum, 

Forms of application, bbe ehould »e returned not 1 
than 23rd March, may tained fron, Mr. J H. NICH OLAS, 
County Offices ( helm towed 


° ° ° \ 
(ity of Birmingham Gus Depait- 
MENT.—WINDSUR give a WORKS. 
ENGINES FoR & 

ONE HORIZONTAL SINGLE-CY!INDER and SFLF- 
CONTAINED JET CONDENSING STEAM ENGINE; l6in 
diameter ns gee a 20in. Stroke, 7ft. dia. eeeer- “ Within- 
a make de work ing conditio: 

ETS of HORIZONTAL CROSS COMPOUND 
SINGLE STAGE DUPLEX GAS COMPRESSORS. 
en press. Cylinder. . 


Gas. Cylinders (2) 


Stro! 
as Prosmnre 5 dihechs e 10 Ibs. per = ; with a displace- 
Bo of 60,000 cu. ft per ree i ™ 
“ Worthington ” make. yee A new conditien. 
The above can be seen at the above works any day between 
9 a.m. and 5p.m. evcept faturday. 706 











orporation of Calcutta. 
TER WORKS SUPERINTENDENT. 
PPLICATIONS are invited for the POST of SUPERIN- 
TEN DENT in the Water Works Department of the Corpora- 
tion of Calcutta, ti a Rey ag! of 400/-. rising by annuai 
increments of Rs 20/- to Rs. 500/- per month, with a fixed con- 
veyance allowance 5 ‘Re 50/- aye month. 

Applicants must possess good all-round experience 
of some large water works and should be well up in waste 
prevention and pipe-laying. They should also have "* good 
knowledge of plumbing and some Lnowiedge. of building work. 

In the case of a candidate selected in the United Kingdom, 
second-class ge froin London to Calcutta with half pay on 
the voyage will see be paid, but he will have to Bort ay Pha 
medical examination in London 

The person 4 orpoee will or subject tothe leave and other 
rules in force in the Corporation and will be required to sub- 
scribe to the Provident Fund. 

Applications, stating age and qualifications and giving full 
particulars of Sg pny together with copies of Ceoerngg thetag 
and accompanied by a medical certificate of recent date, 
showing that the candidates: are of sound constitution and 
in good health, and addressed to the Secretary, Municipal 
Office, Calcutta, will be received up to the lst May, 1918, or Bs 
to the date of the receipt in Calcutta of letters posted in t 
United Kingdom on or — the 15th Mareh, 1918. 

. C. CHATTERJEE, 
Secretary, 
Corporation of Calcutta. 
5, Corporation-street, Calcutta, 
llth January. 1918. 


Wanted, an ae ee Me- 


CHANICAL ENGINE as CHIEF at a large 
pe Bn and t ont Works. ~ Ages. by y letter, stating ex- 
P » Age, 
Pte Eva! Bes Re or “Ae aha and giving references, o* 732, 


Wanted by Manufacturin 


M NERS, thoroughly Practical uring Sta 

able of poi nd and maintaining an extensive plant of ab 
aa bees Sygee and ey ge of about 15 

3ood salary to suitable man. ust be ineligible Pie not 
engaged on Government work.—Write, stating | age, references, 
Bante experience and salary required, P783, “The all 


W anted, Competent Works 
AGER for En, wr Works = ite aay TrO- 
duction of small articles, oak as ps Bly Sm Ml Bo 
Aptomatic Machinery. Must be used to Dies, Toles: and Ji in 
a © position is a permanency for progressive man. No one 
sneaged on n Government work ‘need appl i.e stating ex- 
one age, and salary required, to “The —. 
. 1 














Wanted, Engineer for Aircraft 


Works, London area. Good prospects for first-class 
man.—Address, stating ex ertenes and a salar Ys “= copies ied 
perc gong to 868, “The Engineer” No on 

on Governinent work or resjdent 
distant will be engaged. . more ‘han te miles 





uired, Capable Chief Engi- 


pa for faba Textile Mills in Yorkshire (Carpet 


eroplane Draughtsmen.— 


WANTED, - old established A 1 
several first-cl AUGHTSMEN, with previous experience 








Reg 
of Mechanical De ment, 


Trade), to ‘Take Charge 0 
Me Engines, ternators, Motors, 
and Lightin hop, oppor- 
tunity and permanency 7 first-class man.—Address, stating 
one.© experience, and salary required, 828, ‘The es Wes 








ales s Depa artment of Large Firm 
of Machine Tool Manufacturers have VACANCY for 
MAN sogente of TAKING CHARGE of CORRESPON- 
DEN & —Apply nearest No. Ales. "No Exchange, 
ing “The Engineer,” and No. © person a a Pe 
Government work will be engag: 


everal Assistant Designers and 
MECHANICAL po tae pe with experience in 





Deck Machinery and_ Shi Engin eering “atid Fittings, RE- 
QUIRED for ne Y WORK. Commencing salary 
according to experi: pply, stating age, a re and 

A 


present salary, to Box 1039, wi illing’s, 125, Strand, W.C. 


of Aeronautical Work —- —Ay ply. with full particulars 
of qualifications and salary oe d, to your r —— No. Auer. 
ment E 

Men on Government work need ues sinates 


AnOrp 








ortunity Occursi ina Large 
WORKS ae several JIG and TOOL 
DRAUGHTSMEN. Must be neat, quick, and ne a good 
knowledge of small accurate work; one must hav 
knowledge of automatic machines and be capable of !sving out 
“B.&S.” Cams; one will be uired experien 

press work of a ‘small nature. Permanent position to cae 
capable men.—Only those not sp ear on Government wor! 
and residing within a 10-mile radius D ply, ee full 
experience, age, salary, &c., to 562, “‘ The staniens eer” 


Drexg ghtsman, Experienced, for 


, Controlled Works, Electric Motors and Dynamos; 








Structural, Engineerin and 
BUILDING DRAUGHTSMAN WANTED.—App Poae te 
the nearest Employment Exchange, mentioning “The 
neer” and number 860. State salary and experience. No rin 
at present on Government aan will be engaged. 860 a 


Superintendent Wanted to Take 


ARGE of Modern Machine Shop mainly engaged on 
manufacturing heavy mill machinery. Applicant is expected 
to introduce premium bonus system. and modern, methods and 
must be able to turn out sound work on keen competitive 
lines. Must be 6 o'clock man. First-class prospects for the 
right man. Give particulars of experience, salary * Stee 
and when available.—Address, 858, “ The Engineer ” O: 


Vacant Position, for Man of High 








on Cc situated = 
a (Counties. An excellent opportunity offered to m: Administrative Qualities in the Management of Im- 
of deta: ident is Mast be thoroughly rtant or ny Manufacturing concern.—Address, 651, “The 
bem dn pat quick and accurate a Drama mg a stating igineer” 6514 





4 peas gent and salary requii 





xchang "and number. 866. 
No one 2 abvendly on Sotnsinent fy can be engaged. 866 a 


Asiven: Civil Engineer Wanted 


in pow pe Construction in North of — Adare, 
ua 








we 





q 

ponent C.. AE ; of experience, 850, “* The En, 
As sistant General Manage 

REQUIRED for jenuthetustng. ee eering 
ness in fee West of England ave bad Seaeans 
Works Training, with erygre a of modern meth ds of 
manufacture, experience in handling labour, and also of the 
commercial side of an engineering business. Mereresat 
salary abcut £400. Applicants should give full ee 
experience ard stute age and present position, in confidence.— 
Address, 816, “* The Eugineer” Office. 816 a 





ssistant to Works ineer 


REQUI®*ED, accustomed to the oti men and 
the Maintenance and Repair of all types of Steelworks Plant.— 
Apply, giving full particulars of training, experience, age and 
salary required, to y: ur neare: joyment Exchange, men- 
tioning * (The Engineer” = quoting No. A4756. No =e on 
A 


Government work can be e: 
sistant Works Manager 


Ss 
A WANTED for large Engineering Works, compris- 
ing Machine and Anvil Smith “yin Grey and Malleable 
Iron Foundry, Machine Shop, and Galvavising Department. 
a rson already on Government work will be engaged.— 
ply, giving full particulars as to previous experience and 
a ary required, to your nearest Em rv (am Exchange. men- 
tiening “ The Engineer "and No. A 780 a 





anted, for Blast Furnaces and 

Steel Roling — an Experienced ANALYTICAL 

CHEMIST.—Address, = ing age, salary and references, to 
817, * The Engineer” 817 


| Wanted, Metallurgical. Chemist 


e Complete Charge of new — manu- 


Tak 
rr | prectical Anti- -friction Bearing Metals. Must have good 
the fact of h grade Tin 


in 
is Mecia Adieoon stating qualifications, experience. and 
salary required, to 759, “‘ The Engineer ” Office. 759 a 


A Metallurgical Chemist 


-Birmingham Brass Foundry. Onl 38, 
cy a. a hold apply. Salary £5 per week. es 7. 
e Engineer” Office 


Analy 














tical Chemist Required to 
ve CHARGE of the Chemical Section of Labora- 
tory, controlling Machine Shops, iron Foundries and Bronze 
Foundry. Candidates must have had first-class experieuce in 
the analysis of high speed, ailoy and straight stee!s, and be 
thoroughly conversant with the Chemical L»boratory work in 
connection with iron and bronze foundries, including the con- 
trolling of cupolas. Applicants shvuld give full particulars of 
their training aud particularly their fouudry exverience, also 
state age aud salary required. The position is permanent .1d 
holds good prospects for'a suitable man.—Applv, ALFRED 
HERBERT, Ltd., Machine Tool Makers, Edgwick Works, 
Coventry. 797 a 


\V\ anted, Chief Draughtsman fore 
the Fugineering Department of a large Chemical firm. 
Applicants sheuld Ss experieuce of General Engineering, 
Deep Weill Pumping, Heavy Gearing, aud General 








Piectrical Engineer Wanted for 


Must be ca 


Millwnghting. Also Modern Steam Practice and Light 
Mariue work. Applications, stating age, experience, and salary 
to be forwarded in the first place, and replies will 


required. 
not be considered from men of milita’ age and fitness.— 
poe: Ry mee Works in , West “ England. ‘Address, 782, “ The Engineer ” Office. ry 782 





Special Conteol Semeedieee &c. ; also ion practical work- 
shop ex ence, and able to give general supervision to 
Electrical Power Piant in works. No one already on Govern- 
ment work engaged.—Apply, with full particulars, experience, 
ee. salary, to our nearest Emplovment Exchange, mention- 
“The Engineer” and number 757. 757 a 





Dystrenn * Engineer Wanted for 
———- been as wate ‘ining 
Machinery Firs’ wing-office an 
training ; able to ‘cclentiy "heal oe Bales Corre to Asin = 
State experience, age, work at present engaged upon. Preference 
= to discharged so'dier.—Address, 856, “* The ee. 
A 





irst-class Welder Wanted to 


Train and Take of about Twelve Female Welders 

ih — ge a led aa Speech in — 
unties.—Apply, stating age. experience, an air 

to nearest kmployment Exchange, mentioning The! Eee Engi- 

neer” and number 809. Noone already on Government work 

can be engaged. 809 a 





eneral Manager, of Proved 

Commercial and Technical administrative ability, 

WANTED for important Mechani = Engineering Works.— 
Address, 650, ‘‘ The Engineer” Office 650 4 





[2s spector for Jig and Tool Aero- 
ope tate work for Government Conti 

situated in Eastern Counties.—Apply, stating age, experience 
and salary required. to nearest Employment Exchange, men- 
tioning “‘ The Engineer” and-number 808, No one already on 
Government work can be engaged. 808 a 


[»spector Wanted for Sheffield 


Works for Examining and Gauging work. to the givin, 
e nearest 








scr of experience and copy of oc roeggpec tot 





and mbor 6 Exchange, mentioning meer ” 
number 869. No one on Government werk be a} en- 

a 
roduction Engineer, Active 


ASSISTANT, WANTED 18 work lnaning and general 
driving rs work in an efficient and organ manner through 
shops. Good Machine Shop experience essential. The post 
omens, ood opportunities toa youn _ who is willing te grow 
up with a new department.—Apply, tating age, experience 
and salary = uired to your penrest Em aw Exchange, 
mentioning “he Engineer” and number o one at wo 
on Government work will be engaged. 


rogress Man Wanted by 


Government Controlled een oe! of General Enginee: 





Applicant should have had a mechanical training and some 
knowled a Work Plannin, in Machine Shop. The works 
are not , therefure an all-round man is necessary, and 


will have 3 ances of improvement. Nocne on Government 
work will te engaged.— en te stating age, experience and 
salary required, to nearest bee ee ment Exchange, mention- 


ing “ The Engineer” and nuraber 796, 796 4 








anted, Draughtsman with 


district. State terms, experience. No person 
ea on Government work will be engaged. — Apply to 
our nearest “2 a ana Exchange, quoting ** The Engineer” 
and No. A477! 737 a 


Praugh sacalidalia: Required to Take 


ge of Coal Washery ment. Experienced 
men on ‘aaed apply. —Full particulars in the first place to 
823, “‘ The Engineer” Uffice. 823 a 


Praughtsman Required, with 
good experience in design of Steelworks Machinery pre- 
ferred, ecthous® applications from high-class men with other 
experience would be considered. No one already on Govern- 
ment work will be en .—Si age, experience, salary 
req and when at erty, to your Sayre eae pd 
Exchange, quoting “The Engineer,” and No. A’ 597 a 











fe ey Mechanical _ En- 
GINEERING, with ab experience ta in Machine Design and 
modern methods, Controlled 
ae eee No a. Grouse employed upon stn gare work 
gaged.—Apply, with sopise it testimonials, 
stating age, , experience and salary expaieds to your — 
ng an 


798 a 








number 
Drazg, ughtsman Wanted ae 
large Controlled Engineering works within noted of 
terrae age about 30, with good mechanical 
Z ; up-to-date experience Portable and Traction | Stent 
En nes ~~ Boilers —_ No person ——— employed 
ernment work will —Ad — deer fully 


, experience, and nd sar earest Empl: 
age, Exchange, quoting the Engineer” and and N 0. AS44365. 4 


htsman Wanted by Con- 

Po LED Company in the Midlands oy Plant Lay- 

outs and Design. A knowledge of Jigs and Tools desirable but 
not essential: -No person. on Government work will be 





engaged.—Apply, staung age, experieace, and salary required, 
to your nearest Employment Exchange, mentioning ~The 
Engineer ” and number 772. 772 4 





[rag htsman Wanted (by Firm 

idlands), accustomed to Structural va Riveted 
Work. A knowledge of Water-softening Plants and Feed- 
water Heaters an advantage but not essential. Ineligible for 
Army.—State age, experience, and salary required to your 
nearest Employment nxchange, mentioning * The Engineer” 
aud number 838. No one at present on Government work will 
be engaged. 838 a 


[raughtsmen Wanted Jumedi- 


ATELY, with experience in Telephones, Portable 
Lamps, Motor ‘Accessories es, and smali engineeriag work. No 
man living more than 10 miles away or ee em loyed on 
Government work will be engaged. — Addre: 2, “* The 
Engineer” Office. 842 a 








ughtsman Wanted, with Ex- 


ra 

Prax ee 1ENCE in General Mechanical and Electricai 
Engineering. Government work. State particulars of ex- 
perience, age and salary. ae for the right man.— 
Address, 800, “* ‘he Engineer ” Uffice. 800 a 





good mechanical bbe, wg to get out detail 
deawings of extensions tu existing dlec Station 
Plant, ivcluding pipework, but not poche State full par- 
ticulars, including age. qualifications, and salary expected. 
No person already engaged on Government work will 

employed —Reply to nearest Empl — Exchange, men- 
tioning “‘ The Engineer” and number 854 « 


Wanted, Experienced Draughts- 


MAN for Elevator and Conveyor Work on sel 
Government contracts. No person resident more than 10 
miles away or already on Government work will be engaged.— 
Reply, stating age, ‘experience sal: required, and wten at 

liberty, to Box 516, T. B. — dvortising Office. _ 


Queen Victoria-street, E.C. 4. 
W anted, Experienced Jig and 
DRAUGHTSMAN for — Aircraft 


Works in The "Midlanes Experience on aeroplane work an 
advantage, but not essential. No one at present on Govern- 
ment work will be engaged.—Apply to nearest Employment 
Exchange, mentioning *'The Engineer” and number 785. 785 a 


Wanted, First-class Jig and 


TOOL DESIGNERS, with Motor Car experience. 
Also s SHOP PLANT DRAUGHTSMAN. N.W. London. 
Those already engaged on war work or living beyond the ten- 
mile radius need not apply —Write, stating a St experience, 
and salary expected, to x 9436, c.o. A. J. Wilson — rm 
Ltd., 154, Cler! enweil- road, London, E.C. 1 


Wa Immeintly, Drenghte s- 


ae. — of designing Jigs and Tools for 
ly, stating me. so nearest 
Enon mene Exe i quoting “‘The ‘sugar and No 
Ass, No persons already on Government work need spply. 

















Wanted, Mechanical Draughts- 


MAN, preferably one accustomed to Internal Com- 
bustion Engines. Midland Counties. No person already 
employed upon Government work will be engaged.—Applicants 
ing apply to their nearest Employment Exchange, mention- 

e Engineer” and number 821. 821 a 


anted, Mechanical Draughts- 

N in ‘Bristol district for Plant Lay-out and details. 

Also TRACER I ROVER. Permanency to right person. 

No one already on Gereacaet work will be engaged.—State 

age, salary, and ex aperience to your nearest Em ea > 
change, quoting “ The Engineer” and number 703. 

A General Constructive Engi- 

NEERING ee ber ag in Geter 

ment office, London distr: 

already in Government covpberteas pons “7 cousidered. 

Must oo ineligible for miluary service.— Write, stating age, 


experience, salary required, and enclosing copies of three 
recent testimonials, to Box 1056, Willing’s, 125, Strand, pa 2. 
837 4 











raughtsman, - with Experience 


of one crete 

ey REG LIKED Si Westminster fim. A quick and 

neat ACER ie WANTED. No one already engaged on 

Government work need appiy.—Address, 829, * The aes 4 : 
ice, 








raughtsmen.—App ications 

REQUESTED for good experienced MECHANICAL 

DRAUGHTSMEN. Those with Crane Work experience q 
ferred.—State age, salary, experience, and when at liberty, 


your nearest ay an ag “The Og 
neer” and No. A4428. No already on Government 
work will be engaged. TAa 





Praughtsmen (Seniors) Wanted 


London district for a of Cars and Engines. 
Also good JUNIORS well up in figures. No one on Govern- 
ment work or residing more than ten miles distant will be 
engaged —Address, —~ salary, experience, and age, 832, 
“The Engiueer ” Office. 832 a 





(Food Mechanical Draughtsmen 


WANTED by large Controlled Firm in Manchester 
district. Must be quick and accurate at detail work. No 
person already on Government work will be engaged.—Apply, 
with full particulars, to your nearest ee Exchange, 


mentioning ** The Engineer” and No. A4?7. 

Rea quired, a Competent 
DRAUGHTSMAN "tor Reinforced Concrete work, pre- 

ferably with experience of Shipbuilding.—Apply, Box 5852, ° ‘oO 

Brown's, 39, Tothill-street, Westminster. 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO 


46, Watling-street, ree as EC. 
Aivert-cusre, 3 argo 











‘Tyne, Sp 30 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paess IL, Ill., IV. XO. 
Numerical Index to Advertisements, 





Paez LXXXIX, 








wp! 


THE ENGINEER 





Marcu 8, 1918 











Leading g Draughtsman, Accus- 


| Contractors’ Engi neer (33), Just 


, completed baie ped a is Seen for ENGAGEMENT as 
Le npn work. 15 





TOMED to Steel Constructional Work, Runways, Lift. 

ing Tackle, and Hand Cranes. No person already 

upon Government work will be engaged.— Appheants must 

a ply to their nearest Employment Exchange, mentioning 
e Engineer” and number 868. 868 a 


Require for Government Office, 


South of Ireland, capable DRAUGHTSMEN, with 
general Civil Engineering experience. Must be in- 
Shgibie for general military service ce.— Apply, stating age, 





’ experience op aot: cally ” pulldin ng construction, 

Seehorice, drain nage, way: , setting out itheoda 

Pals Ene surveying, &c. n Pisa references.—Address, 
“The Engineer” O P815 w 


ngineer ad Drau rhtsman, 20 


years’ experience in general a ESR tr 





ee Foreman Seeks Post 


as MANAGER or Foreman in large works ; Aj 
eo Gers, or ehiparwers. PRR Ke, inaly iw 
— brass or iron. Age 52.—Address, “The 
Engineer ” O: B87 B 





Fuller, Horsey & Co.'s Advertisements, 
Continued from Page xc. _ 
CROYDON. — A Leasehold gna ae WORKS 








Fed. Foreman (35) Desires 


HANGE. Production ; tool room and maintenance 
(ex, Ji wide Pre ie of machine tools ae their capabilities, 
‘Address, P796, e Engineer” Office. P795 B 








crete and drawin pales, & OPEN for NG AGHA hest 
entials. Age 37. Used to positions of trus' 





qualifications, experience, salary an z 
copy testimonials, to Box 993, Willing s. 125, Strand, W. o2 2. 


and supervised erection of many i or + Po mee 
machinery a and structural plant.—Address. pests The. gt 
neer” ¢ 





Structural Draughtsman. — A 


me OS ‘ontrolled Firm have a VACANCY for an 
ESTIMATI G DRAUGHTSMAN with extensive knowledge 
= ng ge carry Electric me nnd and Runways gna other 
ive an 

already on Government work will be engaged. — Apply, y stating 
fully age, experience, and salary required, at your nearest 
Employment Exchange, mentioning “‘ The En Engineer" and 

A4658. A 





Engineer, j Inel., 17 Yrs. Wks. and 
Expd. Wks. Manag., desn., erec., mainten. 
. manrs., elev. and cony. plants, bE 
. or Assis., — Engr. or — 
gineer” Om B 


» cem., chem. 
SIR POs, "Wks. Man: 
me P9800, “* The 


ioe. Desires Change, Lan- 
ASHIRE teens. _Ten ‘years chief pa orcad in 
ical works. Highly in ting to 











We by Controlled Firm in 


the Midlands en din the manufacture of 
jalities, first-class FOREMAN for Heavy Machine and 
Hit tting Shop. Must be conversant with up-to-date methods 
and able to fix piece-work prices for detailed operations and 
assembly of machines. Good salary to right man who can 
secure efficiency and maximum output results.—Write, in 
confidence, furnishing copies of two recent testimonials, to 
your nearest Employment Exchange, mentioning ‘“ The 
Engineer” and number 769. No one at present on Government 
work need apply. 769 4 





anted, for Engineering and 
Metal W orks in Eas Eastern maga bp GENERAL 


scientific boiler control and fe Nore Produstton ot ee 
—Address, P741, “* The Engineer ” Office. P74. 


Epgineer, of Wide Experience, is 
OPEN to ENGAGEMENT as ENGINEER or 
MANAGER of existing or new works. Experience with 





y n'a 
hop Foreman, Fitting and 
Machining, DESIRES similar POSITION, or ag Superin- 
tendent. Wide experience on machine toals, petrol and paren 
age, automatic machines, tool setting, ak Repeti' 
e 





a recommendation.— Address, P793, veins” 
Ofice. P793 B 
Patternmaker Seeks Enga e- 

ENT, or with Asroplane Builders as CHARG 


FOREMAN. Sixteen years ctical experience with Rist. 


class work.—M., c.o. 54, Little Teath S.E. 7. P813 » 


A bl Large e Firm of Engineers in 


HAVE an i for a YOUTH of Good 
Education as PREMIUM PUPI 
course to include both Works and Drawing-office. 
Address, 2002, “‘ The Engineer” ice. 








general engineers, consulting engineers and factory 
structural engineers and contractors; expert in planning 
> and construction. warermeh Pei “The Exgives 


Ezgineer, Wh. Ex., Stud. Inst. 


C.E., 105 years works and D.O., repetition and a? 





[nst. C E., Inst. Mech. E., B.Sc., 


and all eairaeee EXAMINATIONS.—Mr. G. P. 
KNOWL , A.M. Inst.C.E., &€, » personally PREPARES 
CANDIDA’ Esse either Agen or by 








engineeri and 
sies Postion with prospect. —Address, P804, “The 





FOREMAN. Must be good jan. No 
one already engaged on Government aol or resident more 
than 10 miles away need apply.—State age, salary required and 
2s ee Z.O. care Deacon's, 7, Lentenhell-strest, 
ee De A 





W anted, Foreman Engineer to 
TAKE CHARGE of Machine Shop manufacturing 
Cast Iron Projectiles. Only those with previous experience as 
foreman need apply. No person already on Government work 
will be engaged.—Apply your ne arest Employment Ex- 
‘change, mentioning “The Engineer” and No. A 4842. 857 a 





Wanted, Machine Shop Fore- 
MAN for Aero Engine Parts, to unskilled 
labour (N.W. London district). —Salary and full particulars to 
P798, “‘ The Engineer” Office. 

Noone at present on “ae work or resident more 
han ten miles away will be engaged. P798 a 


Assistant Foreman Wanted for 


Machine Shop for Controlled Works in Midlands. 
Must have Capstan ine, Lathe, and General Machine and 
Fitting Shop experience. Ineligible for Army preferred. = 
person already on Government work will be engaged.—Appl iy. 
giving fall particulars, experience, age, salary requ 
your nearest ee Exchange, mentioning “phe 
Engineer” and No. A 8lla 


Assistant Smith Shop Foreman 


WANTED for large Shop comprising Machine and 

Anvil Smithing on light articles. Must be thorough! 

— man. No person already on Government work will 

at —heoly a Boarest Employment Exchange, 

gun full particulars to previous experience and salary 
required, — mentioning “ The Engineer “ aid No. A4800. 








alos 





Foundry Foreman Wanted Im- 

MEDIAYTELY for LONDON Ironfoundry, must be 
thoroughly P bcp my moulder with good general foundry ex- 
perience and used to control of men ; good —, for capable 
man. Noone engaged on Government work or residing more 
than 10 miles away need apply.—Address, stating age, ex: 
1 and sa required, P789, “The Engineer” 


Machine Shop Foreman Wanted 


to TAKE CHARGE of small MACHINE SHOP 
in a Controlled General Engineering Works, in London 
district. Must be a good, ee and conscientious man and 
agood timekeeper.—Apply, s' . experience and wages 
required, to nearest Employ ame y ge, meeting. “The 
Engineer ” and No. 








B 
Epgineer (26), with Technical 
training, REQUIRES SITUATION. Two years’ experi- 

~ —bagg Ordnance inspection.—Write, P790, “The Ea, eer 


of successes d t twelve years. Courses can be 
dat — o, By Tite, Wanteinen, Bw. 
8 





Pennin ns, Engi neering Tutors 
rses in Mechanica Raginonring, also A.M.I. 
c.E., and A.M.I.M.E. ereay i ge neering 
and M Oxford-road, Manc! —. 
1 








° ? 
Engineer (36), 20 Years’ Ex- 

RIENCE, technical, co: mercial, and practical, chief 
draughtsman, tool-room and “Atti ting shop supe tendent, five 
years complete charge of munition factory in Colonies, DE- 
SIRES SIMILAR POST wrth oqeaserin ing or a The 
firm. ter ei war salary of P805, “* The 
Engineer ” Office. 805 B 


Epaglish Mechanical Engineer 


ial Manager, international, tech- 
nical, and eeteahcosiee experience; knowledge Russian, 
French, Seeks suitable Appointment, Government work, pre- 
ferably near London ; —— free owing colla Russian 
Government contracts ; t-class Crohoutisis highest refer- 
ences.—Address, P792, ‘ The Engineer ” Office. P792 B 


Factory ni ag oor or Pro- 
DUCTION ENGINEER REQUIRES POSITION. 25 
years’ experience. organiser.—Address, P807, * — 
Eagineer ” Office. 


(jentleman (38), with Large Ex- 


PERIENCE as Engineers’ Buyer, cD ESIRES 
geass of position ; at present with controlled firm. Unfit 
for military service. Willing and Satay capable of taking 
position as Manager or Assistant Manager ; est veippepens. 
—Address, P73, ** The Engineer” Office. 


Porchasin Agent,with 15 Years’ 


experience of all branches of a geye trade re- 
aia used to control of i" WF scale 
capable organiser; is now OP. for RE-ENGA EMENT 
with large firm on Government work. Unquestionable refer- 
ences.—Address, P786, ** The Engineer” Office. P7886 B 




















Refrigerating Engineer, Swiss 

peaking several languages, SEEKS POSITION 
with a firma i in England or es Experienced in con- 
ee of ammonia and carbonic acid mechiass, ice plants, 





Sddrese F988, “The Eamon Moher to! Pes 
Structural Engineer Desires 
RESPONSIBLE POSITI 


on indoor or outside staff, 
Well up in all classes of building work, erection, &c. Good 
draughtsman.—Address, P797, “ e Engineer ” Office. F797 8 











Representative Wanted or Large 
™m of Manufacturers and wih of Tnx hol important 
Engineering Agencies in the North of 3 be of 
good address and undoubted integrity, aaa engineering 
knowledge. District to be covered yah berland, Dur- 
ham and Cleveland. No rson already on Government 
work will be engaged.—Address, in the first instance, stating 
-* experience and salary required, to 822, “The —— 





Salesman. —Wanted ,a Thoroughly 


efficient ype ng with bed knowledge 
Castings. Must a of gi address, and thorou; hiy 
experienced in the hens Steel, aa Metal Trades. ary 
for first-rate man. 


ool and Production Engineer, 
possessing expert knowledge. of latest methods em- 
ey in high-class mass rodustion, DESIRES POST as 
RKS MANAGER or uperintendent with progressive 
Firm engaged upon aceurate repetition work. Practical 
mechanic and d 3 ex- 
a Sateen beer + ie Lammetect 
responsible position important ‘works man uring 
oe and p ; age 36.—Address, P794, The 
Engineer ” Office. P79 B 


We rks Accounts.—Expert, 


many years’ experience, production, expenses, costs, 
estimates, practical engineer; Continental experience. — 
Address, P7b4, “The Engineer” Office. P74 Bs 

















” 


Address, stating qualifications, &., P779, “The Engi 
Office. P779 a 





Traveller Required for Birming- | 

HAM Brass Foundry, making Non-ferrous Alloys ; must 

on capable and energetic.—Address, 740, “The Engineer” 
ffice. A 


ehetey' 4 Manager or Buyer. 
16 _ years | Secretary gs, = er firm, of London, 

lasgow, suppliers of all en- 
go een, to manage an 
ience and thoroug 
Highest references. 

ens, Cae. 





gineering requisites. Age wi 
undertaking where sound commercial ex, 
knowledge of mercantile law are essential. 
—GEORGE L. PRECIOUS, 18, Engayne- 





Wanted, an Experienced Engine 
FITTER to work as CHARGE HAND on Repair 

Work of large Gas Engines, South Wales. Good wages for 

suitable man.—Address, 784, ‘The Engineer” Office. 784 a 





W anted, Working Diesinker, 
used to modern methods of Sinking Drop Forging 
Dies. State age, wage and experience. No person already 
employed upon Government work will be engaged. —Applicants 
must apply to their nearest Employment Exchange, mention- 
ing “The Engineer ” and number 527. 527 a 


dvertiser (27) Desires Berth 

on Contract a, 10 years’ leading experience. Free 

from military service. Surveying, levelling and general field 

work, plans, setting out, rca ora pg of works, active super- 

vision, &c. Excellent references.—L. J. F-G., 15, Villiers-road, 
Oxhey, Watford, Herts. la 


Advertiser (3 8) Desires A ppoint- 


MENT. Held position of chief cost and estimating 
clerk and commercial manager. Experienced in organising 
details of all departments. Thoroughly progressive.—Address, 
P815, “ The Engineer” Office. P85 » 














° Tr ie 
As. 8 uperintendent or Works 

Be snag 18 years exp. in loco , automobile (private 
and commercial), aero engines, and 181bs., 6in. howitzer and 
naval gun work ; advertiser is a strict disciplinarian, tactful, 
energetic and a first-class organiser of labour. If you wish to 
increase output you can only do this by sound organisation. 
No position entertained with a salary under per annum. 
_ Address, P80 Po08, “abe Engineer ” Office. P 809 B 





vil E ngineer, 46 Years : of Age, 

good all-round exp., fluent Spanish, just discharged 
Omics. DESIRES POST.—Address, P81l, “ The E org 
Office B 


Co mmercial Engineer 

A.M.LE.E.), over military ‘age, SEEKS APPOINT- 
MENT owing to restriction of present employer's business. 
Capable salesman, expert on small power work. st year’s 
earnings, on results, exceeded £700. Sales or Branch Manage- 
ment, control of traveliers, &c. Reputation such that an 
engagement could only be entertained from a firm e highest 
standing in electrical or engineering yoru. —ENG INKEER, 


care Deacon's, 7, Leadenhall-street, E.C. 875 B 





She System, Stores, Costs, |% 
ESTIMATES, EXPENSES, ECONOMIES. — ENGI. 
NEER, specialised many years, DESIRES POS. WORKS 


ACCOU NTANT.—Address, P777, “ The Trnginees = Office. 
P777_B 





}pgineer Wanted as. Partner 


ith ee te. in well and 
ey pe “Bartionars 





Electrical W London. Turnove 
from ARN OLD ‘and CO., 143, Cannon aired, Ec. 





[ mperial Engineerin Service.— 
ANICAL and STR RAL DESIGNER- 

DRAUGHTSMEN. Tel. ta0h Annona. oak Mark-lane, E C. 3. 

Let us quote you for drawings or tracings. P6301 


Wanted, a Plant for the Distilla- 


TION of MONOCHLORBENZOLE. — State full 
description, egg and where can be seen, to 765, “The 
Engineer” O 








anted at Once, One Angle and 
BAR CROPPING MACHINE for light jons ry > 
full details to Box 197, Sells, Ltd., 168, Fieet-street, E.C. 4. 87 


Wanted, Gas Engines.—We are 


BUYERS of “National” Gas, Oil or Petrol Dogias.. 
fast full — , number, and price.—Address, 362, 
gineer 


Weted Horizontal Duplex 


STEAM PUMP of the Worthington type for general 

rvice. Approximate size required, 6in. by 4in. by 6in. for 

160 lb. water pressure.—Full rticulars, with prices, to 
C. R. E., 40, Forest-road West. Nottingham 810 ¥ 


anted, One Direct Cisevenk 


belt-driven ELECTRIC GENERATOR to generate 
at 
664 











45 B.H_P. at 440 volts; also one ditto to roan 25 B.H.P. 
440 volts.— Address, 664 


Wanted. —QOne Set Reduction | &« 
EARS, 2 omit ae ae H.P.. either 375, 500 or 
600 R.P.M. to 50 R. order. 

One 14ft. diam POPE FLY. WHEEL, about 10-14 tons 
weight, preores| for 12 lpin. dia: 

One Pair pose & OULDED WHEELS, to transmit 
up to 600 BH Speed 125 to 50 R.P.M., approx. Working 
Centres about 

One cast. STEEL FLY-WHEEL, weight about 5-6 tons, 
about 6ft. diamete: 

One CAST STEEL ae WHEEL, weight about 4 tons, 
about? ft. 6in. diamete 

Send full won prides, when and where may be seen. 

Address, « Engineer ” Office 862 F 


Wanted, Second - and Com- 
POUND Surface Condensing MARINE ENGINE, 
cylinders about 8 and 16x10; must be complete with condenser 
= wd cong and in good eondition.—PLENTY and SON Ltd., 
ry, Berks. 814 r 


Wanted, Second-hand Converted 


main line goal WAGONS.—Lowest price to 708, 
“The Engineer” 708 ¥ 


W2n anted, Steam Engine, about 
60 H. 4 “nominal, latest type and economical. Te 4 
ato and re can be inspected, to J. H. and 
BREEN. Ltd., Whittington, Chesterfield. 852 z 


Wanted, Steam Engine of 


about 60 B.H.P. at moderate speed, with 1201b. steam 
pressure, by first-class maker, new or second. hand. Double- 
cylinder side-by-side fe 
and suitable for use with th superheated 7" Sand f ‘a 
ticulars, i eadin, and 


~— 
lowest Drie for 

cash to 745, “ The Engineer ” Office. 745 F 

. i) 

Wanted, 2 or 3 Vertical Fur- 
NACE STACK BOILERS, 20-3 ft. high by 5ft. to 
6ft. diam., reinsure 70-80 lb. per sq. inch working ressure.— 
—* full details and lowest prices to 767, ‘The 


. **The Engineer” O: F 





























Representation Required for the 
t of England and South Wales by Mechani 


Boiler and engine-house eae pmert. —— 


Engineer. 
ae 


plant, &c.—Address, A.C., cio C. T. Davis, 43, 
pose. ___ 


(thief T Draughtsman and Engr 


NEER, well versed in tools, jigs, and fixtures for the 
manufacture of aero engine and motor car parts, Ss 
RESPON yas POSITION with first-class firm in either 

= to be reasonably i oy 
he Engineer ” Office. Pelz 





shops or 
snePidrees, Pa P12, 


(th ief Draughtsman (33), 


specially high-class experience in Steam and Electric 
Ship's Deck Machinery, pel Ln eg in crane 
and general work. Accustomed to fi dome preetl also 
estimating and correspondence. Similar’ POST TIRED or 
post as Assistant Manager wie anos firm. Minimum 
salary £6 per week. Would consider partnershi with consult- 
jng engineer—Address, P784, “‘ The Engineer” Office. P784 8 








Draughtsman 


Sotat 





(Jonstructional 
DESIRE3 CHANGE. Well 
and erection, &c., of all classes of bullding work. — 
96, “* The Engineer” Office. 

Me- 


Drarg. ghtsman, 22 Years’ 

CHANICAL and Constructional Engineering experi- 
ence, DESIRES EVENING WORK in London or Employ- 
ment elsewhere.—Address, Per? “The ‘Engineer ” Office. 


Two Drau ughtsmen, Ready 
UNDERTAKE MECHANICAL DRAWING at _* or 
at your London offices after 6 p.m.—Address, 827, ‘The 
Engineer ” Office. 


Foreman Tioreman Boiler Maker, 37, Life 


experience with land and marine, apontality a repairs. 
used to tug and yacht and ship repair work, eo 2 oxy -sontyione 
gl highest refs, ~ Address, P808, “ The exe 
v 


estimating, 





17 8 

















A Time Recorder Wanted. 
State price and where can be seen.—Box T. R., Smiths 
Advertising Agency, Ltd., 100, Fleet-street, London, E. vi id's 


enerating Plant Wanted.— 
Two complete SETS of GENERATING PLANT 
WANTED for quick delivery. Size about 50 to 75 kilowatts 
each, 500 volts Also one Set about 10 kilowatts 250 volts 
D.C. ’ Suction gas, oil, or steam can be considered.—Full par- 
ticulars and prices to MAY and HAW ES, amma awe 
neers, 36, Victoria-street, Westminster, 8. W. 


Portable Engines.— Wanted,T wo 


25 H.P. to 30 H.P. nominal, Portable Engines, or would 
poses Engines and Multitubular Boilers 








ual nompases. 





ust be in good order.—Full particulars, with lowest price, to 
HILL, RICHARDS and ., Ltd., 16, Albemarle-street. 
London, W. 843 F 
WANTED. 


Planing, Machine, to Admit 
12ft. longix 4ft. square. Must be fitted with Two Tool 

Boxes on horizontal siide and one on vertical, Electrically 

driven machine prefe’ Motor must be suitable for alter- 

nating pois 44 eee, pe riods, 200 volts, 4 wire system, 
Wea; Sas — where machine "may be inspected, 

eS SA oh CEL 0S CO., Lim., Clyde Steel Works, 
effie 


ortable Locomotive, 40 H.P., 


WANTED ; must be in = condition. State price and 

where same can be ins nspected. ‘© 25 H.P. Locos. would do. 

reg 688, Robertson and Boothe pO Bar Agents, ee 
nirgh, 


Reguired to Purchase. — Two 
ood Second-hand standard gauge SOCOMOTT ES 
ay Rs itish makers. Four wheels cot oomnes ie tank type, 
to oa cylinders ; and not less than 401 fos insured W.p. 
—Send f eons and lowest price f.0.r. to 707, “* The 
Engineer” ‘907 ¥ 











MPP 


d with MODERN PLANT and MAC INERY with 
Ho Y POSSESSIO: rs. 


Puller, H orsey, Sons and Cassell 
are et to invite TENDERS for the purchase in 
One Lot of th 

BENEF ICIAL INTEREST IN THE LEASE 
of a Cogent Ensipeoring Wort situate in the Gloucester 
Road, yom = be pm 2500 square yards, with 
modern we l-lighted bu idings. revteld for an unexpired terin of 
14 years (with option of earlier oa ps gg at, the nominal 
pat ny perannum. The whole of th 

TENANT'S FIXTURES AND. MACHINERY, 
consisting mainly of electrically driven high-class Machine 
Tools, as also the Office Furniture = certain Lease Plant, 
Tools and Utensils are i e@ Works 





are at present sub-let at a rental of t B10 025 per Pi al nD, but 

possession can be had on completion. Tenders. which must be 

on the form contained in the Particulars of Sale, should be 
at 





he ces. 133, High Holborn. W.C.1, 
by Twelve noon, on MONDAY, April 15th 

i Works may be viewed by 0 orders tn be obtained of the 
ONEERS, and Particulars aoe Plans and Conditions 
of Sale had of Messrs. BLYTH, DUTTON, HARTLEY, und 
BLYTH, Solicitors, ott Gresham Hove se, Old Broad-street, 
£.C. 2. and of Messrs. FUL RSEY and CO., Mechanical 

Auctioneers and Valuers. 1s ttigh Holborn, W C.1. + 872; 





PRIZE hay Lh SALE. 
n rize. 
By Order and for Account of the Marshal of the Admiralty, 


T° be Sold by Public Tender, 


40 — AMOREHOUS PHOSPHORUS, ex “John 


MecCu 
8 Casks iICHROMATE OF SODA, ex “ Rotterdai,” (per 
“* Maastroom potent Ah Lonel. lyin, in London. 
18 Barrels ACETAT LEAD, ex * Gyldenpris” (about 
. 5 tons), lying in Bristol 
4319 Sacks (about) POWDERED BORAX ex “ Tanafjord” 
(about 200 tons), lying in Liverpool. 

Tenders, in envelopes marked *‘ Tender for Chemicals,” and 
addressed to the Admiralty Marshal, Royal Courts of Justice, 
Loadon, W.C. 2, must be received not later than noou on 
Wednesday, 20th March, 1918. 

To_ be sold subject to Government restrictions as to export, 


Further particulars may be obtainedfon ap -_ to D. W, 
GREENHOUGH and SON, Brokers, Mincivg-lane, 
London, EC. 3 844 1 
— 





SAVILE TOWN, DEWSBURY 
TO CORPORATIONS, Pes EXTRACTORS, ENGINEE RS, 


HERS. 
SALE OF OIL EXTRACTING AND BENZINE 
REOOVERY PLANT. 


(Jeo Tinker and Son have received 
instructions to OFFER FOR SALE BY AUCTION, 
at Cut End Mills, Dowteny, on WEDNESDAY, the 13th day 
of Mery 8 nmnen t 2.30 yy 
AL. ‘HAT TP VALUABLE GR ASE SerEsCtinG 
TAN D BENZINE RECOVERY 


The Grease Ex’ aneag Te ina com comprise 
TWO WROUGHT IRON CYLIN ROUGHT IRON 
PURIFIER, WROUGHT IRON CONDENSER in three 
sections, with Cast Iron Piping. Bends, and Six Branch Con- 
nections to W jroment Iron Receiver, Cast Iron Pipe Connections 
from Purfier to Condenser, by Ernest Scott and Co. WROUGHT 
IRON BENZINE RECKIVING TANK, with Cover, Vertical 
Wall pune, and Pipe Connections from Benzine veiver to 
Oil ert to Cineere, See Steam and Water Pipe Connections 
TWO N CONDENSERS, in tw ections. 
WROUGHT IRON BENZINE CONDENSING CYLINDER 
and Cast Iron Condenser on the top of sam: 

BP PCE H AEDT On WE EAM V VACUUM PUMP, 
TWO CAST TRON OIL TANKS, Endless Chain Bucket 
pe with 20 Steel Buckets. A quantity of Wrought 
Iron and Cast a g- 

fo above Plant is in good condition. 

es, whieh wit admit to view may be had one week 
sg ody ig gn ication to the Auctioneers. 
sae Repository, 23, Market-street, aa: 





BEDFORD. 
To Wharfingers, Contractors, Balbdere, Maltsters, Boat 
Builders, and Othe 


G. C. Walker has Received 


instructions from the Owner of the Navigation Rights 
of the River Ouse, to SELL by AUCTION, at the Swan Hotel, 
Bedford, on TUESDAY, March 12th, 1918, at 6 p.m., the 
qeouticnsty valuable PROPERTY in the centre of the 
Town, with extensive frontage (180ft. or thereabouts) to, and 
+d Whartage oy _* on, the River Ouse, known as the New 
comprising 27,255 square feet or thereabouts. Also 
the brick b building adjoining, known a3 The Malting. 

rticulars and eet with plan, may be 

obtained of Messrs. B ROFFITT and SOoTT, 
Solicitors, 11, Victoria-street, Weeusnseer, 8.W. 1; or of the 

AUCTIONEER, 1, St,’Paul’s-square, Bedf ord. 672 1 





For Continuation of Auction Advertisements, 
see paae XC. i 


Wanted, ° ‘The Engineer’ Dated 











February 4th, 1916. and June &tb, pe. Is - hb 
offered. — Address. Po, « The Engineer 0 Office p90! 
q 7 
Time Recorder, as New, 
ranteed; latest ier —_— offers ?—A. F. 
PELLEY, 149, Farringdon-road, E.C. 17ll 6 





A bout 40 Old Mixed Wrought 

RON and STEEL WAGON AXLES, and about 
80 THICK TIRES for SALE. Best offers. —Address, 8X, 
“ The Engineer ” Office. 839 


Angie and Tee Bar Straighten- 


NG ROLLS FOR SALE, capable of straightening 
a Angles and 4in. x 4in. ‘Tees, fitted with steel 





44in. 
chilied Re 
STHE FORTH ee CU., Ltd , BO'NESS. 7926 


FUR 5. 
(ross Comp. act. ‘Corliss Cond. 
ENGINE, by 


aston, Proctor and§Co., with 20in. and 
cyls., 42in. s' 


troke. 

Honk" Tand. Corliss Cond. ENGINE, by Woods and Co., with 
cyls. 13in. and 20in. dia., by Sin. stroke. 

Self-contained Automatic Compound Hori.. ENGINE, »y 
Mai — Sons and Co., with cyls. 9in. and l4in. dia., by 
16in. stroke. 

Vert. Gimp. ENGINE, by The Brush Co., 9in. and 15in. cyls. 


by troke. 
Pair of Coupled Hort. ENGINES, by Tangyes, Ltd., 14in. cyls. 
y Sin. 


Two Hor! Cari Rg ts YES, by Hick, Hargreaves and 
18in. cyls. b roke. 

Hori. DR tikes or BORING MACHINE, by Craven and 
and Co., 2in. spindle, T-slotted base-plate, 8ft. by 7ft. 6in. 


by 12in 
liin. 7 Double-geared CAPSTAN LATHE on 6ft. bed, 
by H. W. Ward and Co. 
Sft. Arm Bickford RADIAL DRIL ge eae HINE, 2hin. 
spindle, low T-slotted base- 3 reg 4ft. by 
4ft. Arm RADIAL DRILLING MAC HINE, “by Hulse and 
Co., spindle 2in. diameter. 
ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
on application. Inspection invited. 
OS. W. WARD, Ltd. ALBION WORKS, 
Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 








iver pumps for Sale, 3 Sets, 
Sie orman, double, in good order, with helmets, &c. 
THE PORTH SHIEBREAKING CO. L td., BO'NESS. 795 « 


FOR IMMEDIATE SALE. 


ificent VERTICAL pe HORIZONTAL PLANER 
™ capeett Soft. x 18ft., direct motor-driven, complete with 
motor ana Vickers gear. 
Complete CONDENSING PLANT, capable of dealing with 
1.H.P. with circulating water at 80 deg. Fah., complete 
with electrically driven pumps and motors. 
neon led Siemens GENERATORS, D.C., kilos. 709 
~~ 600, amps. 1350-1170, volts 520-600 ; ‘built 1906; 
in splendid order. 
One WATER TOWER, 60ft. high, complete with Tank, 18ft 
dia. x 4ft. 9in., pipes, and all ‘connections. 
bar STEAM WINCH, to take direct lift of 
wae ot . 13sin. dia., stroke léin, Absolutely new ; 
suitable for salvage or slipway work. 





Price and particulars— 


MURRAY, McVINNIE & CO., LTD., 


MAVISBANK QUAY, GLASGOW. 414 


re ee a ee 
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THE ENGINEERING EQUIPMENT AT HONG- 
KONG UNIVERSITY. 
No. ITI.* 


THE WORKSHOP. 


AtrHoucH there may be a difference of opinion 
among engineers in Great Britain about college 
workshops, it would be conceded by anyone with 
experience of Chinese students that workshops are 
very necessary in any technical college in China. 
Many of those who study engineering at Hong-Kong 
have, on entry, not the remotest notion of what the 
various metals are like in appearance. It is almost 
impossible to believe that the youth who, on entry to 
the University, sees a lathe with wonderment for the 
first time, can possibly graduate in engineering 
science in four years. The secret must be that the 
Chinese have remarkable powers of concentration. 
Experience shows, however, that only those with a 
knowledge of scientific work on entry can complete 
the course under five or even six years. 

The workshop equipment may be divided into 
three parts, viz., that in the machine shop, the smithy, 
and the carpenter’s shop. - The machine shop was 
erected after the main buildings. It is 60ft. long 
and 30ft. wide. Some of the tools are driven by a 
line of shafting, the power for which is supplied by a 
Westinghouse motor. The other machine tools are 
direct motor driven. 

The lathes include a 6in. tool by Messrs. Lang, 
with speed variation by means of expanding and 
contracting cones. There is a 5in. lathe by Messrs. 
Buck and Hickman, a Spencer, a Dickinson, and a 
Ward capstan lathe: also a Kendall and Gent 
screwing machine, @ 10in. Selson shaping machine, a 
Herbert hacksaw, and a Wicksteed mechanical saw. 
The drills driven!from this line of main shafting are 
a high-speed drilling machine by Messrs. Jones and 
Shipman, a Brown and Ward light drilling machine, 
and a Holbrook and Sons’ bench drilling tool. A 
twist drill grinder, by Alfred Herbert, is an example 
of modern practice. The shafting was supplied by 
Messrs. Alfred Platt, Limited. 

The machines, which have their own motors, are 
the Archdale radial drill, the Hulse shaping machine, 
both motors by Electromotors, Limited ; a Craven plan- 
ing machine—with a Lancashire Motor and Dynamo 
Company, Limited, motor—a 3}in. Drummond 
lathe and a combined tool and dry grinding machine 
by Messrs. B. R. Rowland and Co., Limited; a West- 
inghouse motor operates the latter. There is a 
stone-breaker by Messrs. H. R. Marsden, Limited, 
and a Heclon ore breaker by Messrs. Hadfield. The 
small tools are from Messrs. E. G. Wrigley and Co., 
Limited, Messrs. Turton Brothers and Matthews, 
Limited, the Hardy Patent Pick Company, Limited, 
Samuel Osborn and Co., Limited, and other firms. 

There are the usual small tools, including a com- 
plete set of Newall micrometers and gauges. 

The smithy contains a Judson-Jackson mechanical 
power hammer and a 1 cwt. Massey pneumatic 
hammer. There is 2 Thweite forge and a Samuelson 
blower. 

In the carpenter’s shop there are a wood-working 
lathe and a circular, saw by Messrs. Ransome. A 
hand-feed planing machine and a band sawing 
machine by Messrs. Robinson are also in this shop. 

Students are able to see the commercial conditions 
of. workshop practice, as visits are made to the three 
large dockyards in Hong-Kong, as well as to railway 
and other works in the neighbourhood. Arrangements 
have also been made so that some of the moreadvanced 
students may spend a portion of their vacations in 
works. However, most of the engineering under- 
graduates find th> long vacation necessary to work 
up the subjects required for their examinations. 


STRENGTH OF MATERIALS. 


It is difficult to determine when the subject of 
Applied Mechanics leaves off and Strength of 
Materials begins. Three rooms in the basement arc 
used for these subjects—see to-day’s Supplement. 
Students take th» work in Applied Mechanics in 
their first year, and for a part of their second year. 
The apparatus includes that necessary for the usual 
friction, pulley, acceleration, impact and momentum 
experiments. There ara whe:-ls aid axles, model 
cranes, crank and conn2cting-rod mechanisms, &c. 
This laboratory is iavaluable ia enabling the student 
10 understand the meaning and the vse of Applird 
Mathematics. It is of great assistance in solving 
the language difficulty, for although the students 
must pass the matriculation examination in English. 
technical terms are not familiar to them. In th’'s 
laboratory they acquire a knowledge of them wh k 
handling machines and learning to make measure- 
ments and observations. 

After completing his course of experiments the 
student passes on to elementary strength of materials. 
Young’s modulus is determined on the small one-tor 
machines, with Ewirg, Granta and other types of 
extensometers. Several machines are available for 
determining the transverse modulus and for perform- 
ing simple torsion experiments. In thisroom, devoted 
to small apparatus for elementery strength of 
mnaterials, there is a 4-ton Avery machine for tension, 





* No. Il. appeared February 22nd. 





compression and bending, and a Sankey hand- 
bending machine. 

In tho outer, and larger, room there is a 30-ton 
Buckton machine, operated by a Vickers’ motor, 
with controller giving three speeds and reverse. 

A solenoid device provides a dead-heat braking 
arrangement, so that as soon as the specimen frac- 
tures the motor stops. It should be remarked that 
the straining screw of this machine is operated by a 
train of gearing which is quite positive in its action. 

In this room there is also a 10,000 inch-lb. Avery 
torsion machine, and a 1000 ib. tensible wire-tester, 
by Messrs. De ison. 

An apparatus has been installed for micro-photo- 


| graphy, which is probaby the first of its kind to be 


seen between India and Japan. ; 

As far as is possible, all of the tests made by the 
students are carried out according to the specifications 
of the British Engineering Standards Committee. 
These specifications are to be found in the University 
library, and will, it is hoped, become commonly 
adopted in at least the ports of China. In Hong-Kong 
there is a Government building authority which 
insists upon certain set conditions for cements, 
mortars, &c.; but in Canton and the purely Chinese 
cities, these things are not considered by the officials. 
In the University laboratories there are various 
cement-testing machines—one by Messrs. Bailey is 
especially handy—and all the necessary accessories 
for carrying out standard tests on cements, mortars, 
&e. 

Civin ENGINEERING. 

It has been already remarked that most of the 
engineering students elect to specialisein civil engineer- 
ing. It should be added that some of the first 
graduates have obtained posts in Hong-Kong, rather 
than further afield, so that they may spend some of 


fore especially paid to testing work of a practical 
nature in the University. In the course of time, 
well-trained Chinese engineering students who subse- 
quently occupy responsible positions will insist upon 
accurate checking of instruments, &c. 

The photometric gallery contains examples of all 
of the modern forms of electric illuminants. The 
constant voltage supply from the main battery of 
the power station. enables tests to be made quickly 
and accurately. In aroom adjacent to the technology 
laboratory there is a 24-volt Tudor battery. It is 
capable of discharging at the rate of 400 ampéres for 
one hour. There is available, either from the power 
station or the electrical machinery laboratory, a 
supply of current up to 600 volts, direct or alternating. 

In this laboratory there are the usual telephone 
and telegraph instruments. They were presented 
by the Western Electric Company, the India Rubber 
and Gutta Percha and Telegraph Works (Silvertown), 
Messrs. Oallender’s Cable and Construction Company, 
and Messrs. W. T. Henley. The last-named firm 
sent several hundred yards of insulated cable. 


THE AMPTHILL ELECTRICAL MACHINERY LABORATORY. 


In the equipment of the electrical engineering 
department, the British Electrical and Allied Manu- 
facturers’ Association took a very prominent part, 
and the laboratory devoted to electrical machinery 
has been named after the president of that 
association, Lord Ampthill—see Supplement. 

The most prominent feature of this laboratory is 
the long switchboard, presented by Messrs. the 
General Electric Company, Limited (London). It 
has 24 panels, and was originally designed so that all 
of the A.C. and D.C. panels would stand side by side. 
Owing to the urrangements of the University buildings, 





however, it has been necessary to have one room 














Fig. 12—STUDENTS SURVEYING IN THE GROUNDS 


their time at the University on further studies. In 
this connection the technical library has proved a 
great attraction. 

Two of the three subjects taken in the fourth year 
by the civil engineering students are Structures and 
Surveying Fig. 12 shows a party of students engaged 
in surveying in the University grounds. There is 
little equipment needed for the former, but the 
senior students have a spacious drawing-office—see 
Fig. 13. In connection with the latter subject, 
here is a good collection of superior and up-to-date 
instruments, made and presented by such well-known 
firms as Messrs. Stanley, Cooke, Troughton and 
Sims, Hall, &e. 


ELECTRICAL ENGINEERING. 


All of the engineering students take elementary 
electrical work in their second-year course as part of 
their training in the physics department. In their 
third year they all take a further course in electrical 
technology in the department of electrical engineering: 
The laboratory devoted to electrical technology 
offers facilities for electrical standardisation work. 
There is @ main test room, a battery room, and.a 
photometric gallery. In the main test room there is 
s large collection of instruments, standard and sub- 
stendard, presented by such well-known makers as 
Messrs. Elliot Brothers, Messrs. Everett, Edgeumbe, 
2nd Messrs. the General Electric Company, Limited 
(London), the Walsall..Electrical Company, Limited, 
and others. 


STANDARDISATION WoRK. : 


In China there is no such thing as a standard 
office, and indeed the European engineers on the 
coest end inland have no facilities for testing th 
accuracy of their instruments. Attention is there ~ 


devoted to direct-current machinery, and another -to 
alternating-current motors and dynamos. (It -is 
hoped that some day funds necessary for a separate 
building, to be devoted to electrical engineering work, 
will be available.) ‘ 

The experimental switchboard is fitted with starters, 
rheostats, &c., and two pairs of bus-bars, main and 
experimental, arranged so that current may be taken 
from the power station feeders, from the 110-volt 
chloride battery, or any other source of supply. 

The various machines in this room are permanently 
connected to terminals on the board, which are 
clearly labelled. Students make their own connec- 
tions there for the various experiments. In order 
to save power, arrangements have been made to 
generate beck to the main bus-bars at 110 volts. 

The laboratory is so arrangéd tha: there are three 
separate lines of benches. These benches are 2}ft. high, 
and are of reinforced concrete, covered with white 
glazed tiles. They have rails embedded in them, and 
also cross rails, which are bolted tothe fixed rails. Thus 
the various machines may be readily moved from one 
position to another. The couplings are all standard, 
so that the machines may be connected for direct 
driving. If they are on separate lines they can be 
driven by belts. 

The machines in this laboratory include a Vickers’ 
balancer set, 7 kilowatt, and also a Vickers’ 8-kilowatt 
motor generator, 110 volts, D.C., to 220 volts, D.O., 
fitted with static balancer. There is a 7}-kilowatt 
British Thomson-Houston rotary converter which 
transforms 220 volt direct current to 1, 2 or 3 phase 
A.C. Messrs. Mather and Platt have supplied a 
3-phase motor generator, 7-kilowatts for D.C., 110 
volts, a 2-phase motor and a booster, 100 ampéres, 
5 volts. There is a Brush 3-phase 5 horse-power 
motor, # Rhodes repulsion motor, three small D.C. 
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British Thomson-Houston motors, and several A.O. 
and D.O. Orypto machines. There are also Berry and 
Foster transformers, and Messrs. Allen West and Co. 
have sent aresistance frame which carries 100 ampéres. 


Exectric TRACTION LABORATORY. 


The other laboratory devoted toelectrical machinery 
is known as the electric traction laboratory. The 
equipment includes a complete Dick, Kerr tramcar. 
There are two 30 horse-power motors, controllers, 
rheostats and the truck. Tosupply the current for this 
item there is a 500-volt generator. There are various 
types of A.C. series motors and cascade induction 
motors. Owing to the war some of the machines 
have not yet arrived. In this laboratory there is a 
bay in which is placed a platingset by Messrs. Canning, 
Limited. 

THE LrBRary. 

The University Applied Science department has 
been especially fortunate in the bequests of books for 
the library. The proprietors of THE ENGINEER 
presented a complete set of the volumes of that 
journal. Thus has the University obtained a history 
of engineering as recorded in Great Britain. Chinese 
engineers will be able to contrast the development 
ef Applied Science in Cathay with its growth in 
Britain. 

Another munificent bequest was that made by 
Mrs. Morrison and the Council of the Institution of 
Civil Engineers. The former gave the volumes of 
the “ Proceedings” of the Institution of Civil 
Engineers, which were in the possession of her husband 
at his death. The Council of the Institution com- 
pleted the set, and had them bound in the usual 
covers. 

Recently Messrs. W. B. and Edgar Worthington, 
the executors of the late Mr. Samuel Barton 
Worthington, have presented his collection of the 
“Proceedings”’ of the Institution of Mechanical 
Engineers to the University, and the Council of that 
Institution has also completed the gift by supplying 
eertain missing numbers. 

Messrs. Longmans, and various other publishers, 
have also presented valuable technical publications. 

The importance of a good Technical and Scientific 
library cannot be fully appreciated by those in 
Britain who have continuous access to one. It is 
only in an undeveloped country like China, where 
there is practically no technical literature, that the 
real value of such works is fully understood. Already 
the University has the nucleus of a really good 
reference library for Applied Science work. It is to 
be expected that it will be appreciated by engineers 
all over China. 

ScrentiFIc Work. 


All of the engineering students receive instruction 
in the sciences of chemistry and physics, but these 
subjects are only taken to the stage of the London 
University intermediate examination. Both the 
physics and chemistry departments are well equipped 
and have spacious laboratories. In the physics 
department—see Supplement—the chief presenta- 
tions consist of a complete spectrographic outfit by 
Adam Hilger and Co., a meteorological outfit by 
Negretti and Zambra, and a Bausch and Lomb projec- 
tion apparatus. With the existing staff it is not feasible 
to do final work. There is, at present, no Faculty of 
Science, but it is hoped that it will be possible to 
constitute one in the near future. 

Visitors often comment upon the fact that there is 
no facility for instruction in mining and metallurgy. 
A knowledge of these subjects, and that of applied 
chemistry, is much to be desired in an undeveloped 
and potentially rich country such as China. It 
remains for wealthy benefactors to enable such work 
to be done. There is a demand among the Chinese 
for such knowledge. At present inefficient methods 
of mining are in use, not only in China but in the 
Straits Settlements. Estimates of the mineral wealth 
of China produce figures of such magnitude that they 
are bewildering. A glance across the four thousand 
years of China’s history shows a huge field furrowed 
by countless revolutions. This has been largely due 
to the vastness of the country, its poverty, and the 
difficulty of moving troops. The railway and the 
telegraph are the two forces which will enable a 
central government to control the provinces. But 
it will only be when the mines are opened up that 
poverty will be reduced, and revolutionary pro- 
paganda will cease to have any effect. It is against 
human nature for men to rebel when they are prosper- 
ous, and in China the most contented people are those 
near mining centres. At present the total production 
of coal in China exceeds 20,000,000 tons annually ; of 
this amount about half is anthracite. Chinese who 
wish to be properly trained as mining engineers 
must go to Europe or America, but it is greatly to be 
hoped that facilities will be provided in Hong-Kong 
so that they may obtain a mining degree there. 
Under the existing conditions they are advised to 
take the mechanical engineering course and then go 
abroad for further knowledge in mining. 


THE BENEFACTORS. 


Countless books have been written about China by 
European residents and visitors. They mostly speak 
of the memorable history of the country, of its 
astonishing contrasts, of its literature, its poverty, 
its beauty, and its people. An artist has written, 





“China is such a vast country, and holds such wealth 
of beauty and interest, that an artist might spend 
years and then only have taken the cream from each 
place.” A British military interpreter has written : 
“ Railways and mines are bringing changes to pass, 
not only in China, but in other parts of Asia as well.” 
Visitors and tourists carry away happy impressions 
of the Chinese. The country and the people are often 
called a mass of contradictions. Those who have 
worked for years among the Chinese like them. 
They are certainly most receptive students. They 
possess many admirable characteristics, and, from 
the point of the University teacher, their respect 
for learning is not the least pleasing. 

When the foundation stone of the University was 
laid, His Excellency Wei Han, the delegate of the 
Chinese Viceroys of Canton and Nanking, read, in 
English, a speech which wished all success to the 
institution, and spoke of the genuine appreciation of 
the Chinese. He said that, geographically, Hong- 
Kong is a portion of China, and what makes for the 
good of one part must naturally reflect upon the whole 
country. He pointed out that China ever had been 
and always will be a home of study ; but that change 
is coming to China, and that a closer commingling with 
the outer world merits a change in the character of 
study as well asin the method. The applied scientists 
who read this journal will beinterested intheadvanced 
outlook of this Chinese official, who added these 
words: ‘‘The rapid advance of modern scientific 
knowledge, the utility of inventions to ameliorate 
the conditions of the masses and promote the better- 
ment of States, are having their effect not only upon 
one nation but upon all; and China is at one with 
others that feel the impulse at their hearts to acquire 
what is best of the numerous world-changing advances 
in Scientific, (Industrial, * Political and Social life.” 





that the distance is so great arrangements would be 
made to have the same external examiners. Fortu- 
nately there are now British engineers in South China 
who are qualified to act as examiners in all of the 
final subjects. The local Board of Examiners, 
however, decided to submit the papers and course 
work of three of the students to two experienced 
Examiners in the University of London, in order to 
obtain their opinion as to whether the work of any of 
these three students was equivalent to that of the 
honours graduates in the University. of London. 
Professors 8. M. Dixon, M.Se., and T. Mather, F.R.S., 
of the Imperial College, London, kindly consented 
to go over the work, and they decided that one of the 
1916 candidates, named Foo Ping Sheurg, was 
worthy of first-class honours, and that the other two, 
Tang Ying Lam and Leung Nai Hang, should be 
awarded second-class honours. 

In his report, Professor 8. M. Dixon wrote: “I 
consider that the candidate No. 11—Foo—has 
reached the standard required at the University of 
London B.Sc. Examination for first-class honours. 
His examination papers were very good, his drawings 
were excellent, and his note-books showed a@ great 
amount of cere and industry.”” And later, in the 
same report, he writes: “ Judging from the course 
work and the results of the examinations, a very 
large amount of attention seems to be devoted to the 
work of the students in engineering at the University 
of Hong-Kong.” 

All of the first twelve graduates received their 
Degrees at the Graduation Ceremony held in 
December, 1916. Dr. Jeme Tien Yow, the pioneer 
Chinese railway engineer, who built the Kalgan 
railway, at the same ceremony received an Honorary 
Degree. The President of the Chinese Republic 
sentZa very long message of congratulation and 








Fig. 13—SENIOR STUDENTS’ 


The fact that the Chinese approved of the idea of this 
British University is shown by their munificent 
donations to the endowment funds. It should also 
be mentioned that practically all of the British firms 
in the Far East subscribed to this fund. Moreover, 
all of the engineering equipment, most of which has 





been mentioned above, has been presented by various | 


British engineering firms. It is valued at more 
than £12,000. Much of the scientific equipment in 
the physics laboratory was also presented. 
shipping companies trading between Britain and the 
Far East brought the goods out freight free, Messrs. 
Matheson acting as honorary shipping agents. 
Various British associations, including the British 
Engineers’ Association, offered their assistance. 
Messrs. Preece, Cardew, Snell and Rider acted es 
honorary consulting engineers in London, and 
inspected and tested most of the machinery before it 
was despatched. 

So much has been done, in a voluntary capacity, 
by so many individuals, Chinese and British, for the 


The | 


University, that it is impossible to enumerate them | 


all. They have the satisfaction which comes from 
the knowledge that their work has been successful, 
and is appreciated. China will develop, and her sons 
will acquire Western learning. It is beyond doubt 
that those of them who are trained in the University 
of Hong-Kong will remember with gratitude those 
generous benefactors who made possible their 
acquisition of knowledge. 


THE First GRADUATES. 


The course for the first entry of engineering students 
was completed in June, 1916, and twelve graduated. 
Most of them took the civil engineering subjects in 
their final examination. 


that of the University of London. If it were not 
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encouragement, which was read aloud in Chinese and 
English on Degree Day. The Governor of the 
neighbouring Province of Kwengtung—which “con- 
tains 20,000,000 people—made a journey of 100 miles 
by gunboat down the river in order to be present at 
the ceremony. 

Some of the engineering graduates have stayed on 
at the University in order to study some other 
branch of applied science. Some have gone abroad 
in order to obtain practical experience. Others have 
taken up positions as assistant engineers in China. 

Anyone who has visited the Far East must know 
that the natural resources of China are sufficient to 
occupy the energies of many thousands of engineers. 
It is to be most sincerely hoped that a steady stream 
of graduates will pass out from the University of 
Hong-Kong, end that they will use their knowledge 
of Western science to fertilise the great land which 
seems to be waiting only for the help of such men, to 
be developed. 

It is impossible to attempt a description of the 
possibilities in China, due to its remarkable latent 
natural resources. The value of its untouched 
mines, its unclaimed land, its unharnessed waters, 
and its industrious population of 400 million, cannot 


'even be estimated. It is a land waiting to be 


liberated from its long slumber by the touch of the 
wand of science. When it does give out its treasures 


| all the world will benefit. 








THERE are undeveloped coal seams in Natal and the 


| Transvaal, and it is agreed that only a very small portion 


| of the coal deposits of the Union have so far beenexploited, 


The standard aimed at is | 


and that the industry is capable of considerable develop- 


| ments for an indefinite period. 
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RECENT DEVELOPMENTS IN MARINE | 
LIGHTING. | 
No. II.* 


UNATTENDED LIGHTS. 


DuRING recent years the greater attention paid to 
the provision of warning and leading lights has led to | 
considerable development in automatic unattended | 
lights, including buoys, beacons, and _ lightships. | 
Such lights have been combined with certain auxiliary | 
aids to navigation, including automatic fog guns. 

Until a comparatively recent date, the principal | 
coast lighting authorities, as well as the harbour | 
trusts which are responsible for the lighting of the 
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Fig. 1—CHANCE’S ACETYLENE GENERATOR 


approach channels to docks and harbours, suffered 
from the lack of regulations governing lighting by 
buoys and beacons. It was not, indeed, until the year 
1882, at a conference of the general lighthouse 
authorities of the United Kingdom, that a uniform 
system was adopted for buoys and beacons. At that 
conference questions of colour, visibility, shape and 
size received consideration, and as a result, buoys 
were divided into various classes, the character of 
the light. being made to depend on whether the spot 
to be marked was in a sheltered harbour or in the 
open sea or other exposed position, as well as upon 
the depth of water and other distinguishing features. 
It was decided that the buoys should be constructed 
of steel, and be fitted with bulkheads to lessen the 
danger of their sinking from accident. 

A point to be borne in mind in connection with 
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innovation, of which more is likely to be heard, is 


the unattended electrically lighted buoy. In the 
case of acetylene the gas is frequently in the dissolved 
form, stored in cylinders, and is a most convenient 
illumina.t to employ,since the gasissupplied clean and 
the period of time during which the gas will burn can 
be calculated with great accuracy. 

The length of time during which any permanent 
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power. A special design was developed at a later 
date—in 1896—by -Mr., afterwards Sir Thomas, 
Matthews. This new buoy was constructed to hold 
380 cubic feet of gas and to show an occulting light 
of 50 candle-power for 2500 hours, the light itself 
being 10ft. above the level of the sea. It was not 
until 1910 that the first acetylene gas lights were 
established in the Trinity House service. Improve- 


Turn Screw A for regulating the length of 
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B for adjusting the length of Flash. 
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Fig. 3—THE CHANCE FLASHER 


light will burn without attention depends essentially 
on the size of the containers and the amount of gas 
With oil gas the period is 
usually from one to three months, while with acetylene 
it may vary from one month or less up to six months, 
or even a year or more. Jn practice lights are very 
seldom left longer than six months without examina- 
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Fig. 2—COMBINATION TYPE ACEIYLENE BUOY 
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permanent unattended lights is that the light is most 

needed when the atmosphere is least clear,so that a 
light that will only give the range required uader the | 
best atmospheric conditions cannot be selected for | 
this work. Unattended lights are employed, of | 
course, for showing the line of a channel or the | 
entrance to a harbour, and, where convenient, beacons | 
are employed in place of buoys, the method of lighting | 
being the same in both cases. Various systems cf 

lighting are in use ; the buoys and beacons are fitted | 
for burning oil, coal gas, compressed oil gas or acety- | 
lene in the dissolved or generated form, while a recent | 
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tion, because, for one reason, the lenses gradually 
become dimmed by the deposit of dust and the salt 
from the sea spray. Where the lights are fairly 
accessible they should not be left for a longer period 
than three months without attention, and wherever 
possible arrangements should be made for inspection 
each month. : 


ILLUMINANTS. 


As a matter of historical interest, it may be pointed 
out that it was in 1878 that gas buoys with fixed 
occulting lights were first adopted by the Trinity 
House authorities, these lights being of 10 candle- 


| ment in the design of unattended lights has, however, 
proceeded with very rapid strides, and gas buoys 
| showing a light of 890 candle-power at a height of 
20ft. above sea level have been quite recently adopted. 
The great majority of the lighted buoys in this 
country have now been converted to the incandescent 
system of illumination, and are fitted with mechanism 
| controlling the period of activity according to the 
duration of daylight. Many of the unattended 
buoys carrying lights are also fitted with fog-signalling 
apparatus. 
Although in modern practice acetylene is largely 
‘employed as an illuminant, various other systems 
| have been, and are being,employed. It is now nearly 
| forty years since compressed oil gas, originally 
|introduced for railway carriage lighting, was 
| applied to marine work. In the original system, 
| which was German, but which is now owned by an 
| English company, the gas is stored under high 
| pressure within the buoy and is reduced to burning 
pressure by a special governor in the lantern. It was 
| at one time hoped that it might be possible to use 
| coal gas for the lighting of buoys and beacons, but the 
| fact that under compression it loses its illuminating 
| power ruled it out for the purposes of marine lighting. 
The first gas buoy used in England was supplied in 
1878 to the Trinity House authorities, and was 
| moored in the Thames Estuary off Sheerness. In 
| the year 1881 a beacon lighted by compressed oil gas 
was erected on the Clyde. In the following year 
| tests were made with automatic lighting on the 
| Lindberg system, and this method was further 
improved in the Benson-Lee lamp which burned 
paraffin. Permanent wick lamps were introduced 
in France in 1891, and Wigham lights have since been 
adopted in many places, the feature of these being 
that a fresh portion of wick is constantly exposed 
to the flame. ‘ 

The use of acetylene is, however, gradually increas. 
ing. It is recognised that the acetylene flame, 
owing to its brilliance and intensity, is much superior 
to that obtained with oil gas, and although its use in 
unattended lights has been accompanied by con- 
siderable difficulty—some of the earlier types were 
too complicated to be entirely satisfactory in service— 
the principal troubles have now been overcome. In 
the case of automatic generators the carbide-to-water 
type has, except for buoys, been adopted on a ¢on- 
siderable scale, particularly in Scottish practice. 
Fig. 1 illustrates an acetylene generator on the 








Chance system, from which, it is claimed, all moving 
parts liable to derangement have been eliminated, 
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The. apparatus consists of a mild steel water-tight 
chamber in which is fixed one or more generating 
vessels, the covers of which are formed of loose 
cylinders. The space between the outside of the 
generators and the inside of the chamber is filled with 
water to form a seal round the bottom edge of the 
loose cover. There are six easily removable trays 


important feature is that the trays are carried on a 
holder. The generator is fitted with all the necessary 
drain and draw-off cocks. A chamber charged with a 
special purifying material is fitted on top of the 
generator. 

In another type of automatic generator, of which 
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Fig. 4—THE AGA FLASHER 


considerable numbers are in operation. the carbide 
is placed in a central tube and as no valve is provided, 
charging has to take place before the apparatus is 
filled with water. 

In the Collier generator the removable carbide 
container principle is adopted. When the carbide 


charge is exhausted the container can be removed | 


and a spare charged container inserted without 
difficulty, even though the fixed tube be full of water. 
The containers are fitted with valves. The principle 
of operation is similar to that of the water-to-carbide 
type, but the water in the generator is contained in a 
tank which surrounds the central tube, generation 


combination type, so that either dissolved acetylene 
or automatic generation can be employed. A 
company which confines itself to the use of dissolved 
acetylene is the Gas Accumulator Company, which 
controls certain well-known Swedish interests in this 
country. This company has recently carried out a 


_ The L | good deal of work for the Trinity House authorities, 
for the carbide in each generating vessel, and an | in association with Mr. R. D. Hood, the engineer to 








that authority, and for the Mersey Docks and Harbour 
Board, in conjunction with Commander F. W. Mace, 
the marine superintendent. 


TYPES OF FLASHERS. 


As all buoys are either fitted with an occulting or 
flashing apparatus, special devices have been designed 
to give the light the necessary characteristic. The 
general principle adopted is the same in all cases. 
A pressure regulator is installed between the storage 
cylinder and the flasher, and delivers the gas at the 
constant pressure required. To this is added a 
device for cutting off the supply of gas at predeter- 
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Fig. 6—THE COLLIER LIGHT AND SOUND APPARATUS 


mined intervals to impart varied characteristics to 
the light automatically. In the Patent Lighting 
Company’s system the gas when passing to the burner 
raises a diaphragm and closes the gas inlet. As the 
gas is consumed by the burner the diaphragm descends 
and cpens the inlet valve. In a later device a 
variation has been introduced with a view to main- 
taining the intensity of the light during the whole of 
the flashing period ; this particular type of flashing 
apparatus is operated by means of a gas motor. It 
should be noted that there is a considerable difference 
of opinion as to the light characteristic, some authori- 
ties favouring a flash of not less than one second in 
duration and others showing a preference for a flash 
lasting one-tenth second. 

The Chance flasher, illustrated in Fig. 3, consists of 
two chambers, each of which has a leather diaphragm 
for operating by means of the gas pressure the 
mechanism for giving the required duration of light- 
to-dark period. By means of a simple outside 
adjustment of two screws the length of the flash can 
be altered from .02 of a second to 4 seconds, and the 
dark interval made any desired length from 2 to 20 
seconds oreven longer. By a further adjustment the 





Fig.5—THE MOYES FLASHING APPARATUS 


being interrupted when excess gas is formed by the 
pressure of the gas itself forcing the water away from 
the carbide. 
grounding buoy, is intended for use in tidal rivers. 
In'this’ case there is a special arrangement whereby, 
when the buoy is left stranded, sufficient water is 
trapped ‘within it to enable the generation of gas to 
continue until the tide again rises. 

Recent practice tends in the direction of a greater 
use of acetylene in the dissolved form. All the 


Another Collier buoy, what is called the | 


manufacturers engaged m the business now supply 


buoys designed for the use of dissolved acetylene. 
The buby illustrated in Fig. 2'is, if will be noted, of a 


apparatus can be made to give a continuous light. 
The function of the lower chamber shown in the 
engraving is to reduce the high pressure of the gas in 
the supply cylinder down to a pressure suitable for 
burning without flaring. A spring on the top of the 
diaphragm allows the reduced pressure to be adjusted. 
The gas passes from the lower chamber through a 
pipe into the upper chamber, which is the flasher 
proper, and which contains a special trip mechanism 
giving the required characteristic.. The operation is, 
of course, quite automatic. The by-pass flame is 
kept burning continuously so as to light up the main 
burner when gas is admitted. 





The Aga flasher is illustrated in Fig. 4. The gas, 
having been reduced to the necessary pressure, passes 
into the flasher chamber through a valve, which 
remains open during the whole of the dark interval. 
When the predetermined quantity of gas has been 
admitted to the flasher the inlet valve is closed and 
the outlet valve to the main burner automatically 
thrown open, permitting the passage of the accumu- 
lated gas to the main burner where it is ignited by the 
pilot flame. When the total quantity of gas admitted 
has been consumed the outlet to the burner is closed 
and the inlet valve again opened. The inlet valve 
regulates the rate at which gas is admitted into the 
flasher. Only a small volume of gas is dealt with at 
one time, a fact which is one of the main distinguishing 
features between acetylene and oil gas systems. The 
length of the light period is dependent upon the 
capacity of the flasher and upon the size of the 
burner. The length of the dark period depends upon 
the velocity of the gas flow into the burner. The 
Aga flasher may be made to produce various light 
characteristics ranging from single flashes to double 
or group flashing. The system generally is based 
on the theory that a short flash of high intrinsic 
brightness is superior as a marine signal to longer 
flashes separated by longer dark intervals. 

A distinctive feature of the Aga system is the use 
of a sun valve for automatically extinguishing the 
light in the morning and setting the apparatus in 
action again at night. It is claimed that this device 
is preferable to the more commonly employed clock- 
work or electrical devices, and that the sun valve, 
now in use in many parts of the world, including the 
Panama Canal, is capable of effecting economies in 
gas consumption ranging up to 40 per cent. The 
valve is of quite simple construction, and consists 
essentially of a glass cylinder containing four metal 
rods. The central rod is coated with lampback, which 
enables it to absorb light while the three others are 
polished. On exposure to light the central rod, 
owing to its power of heat absorption, expands more 
rapidly than do the. polished rods, and its expansion is 
utilised to close the inlet gas valve. 

The device used by the Patent Lighting Company 
for automatically lowering and raising lights at 
sunrise and sunset is in the form of a clock, and can be 
used for all attended lights. The clock is provided 
with a dial graduated for 24 hours and supplied with 
holes at every quarter of an hour into which small 
metal pins can be fitted ; the position of these pins 
determines the period of light and darkness. The 
pins actuate the gas valves as the dial revolves. 

Another type of flashing apparatus is illustrated 
in Fig. 5. This design is by Messrs. Moyes, of Glasgow, 
who have supplied over 100 of these flashers within the 
last eighteen months, chiefly to the Commissioners of 
Northern Lights. It is claimed that the working 
parts of this flasher are easier of access than in other 
designs, for they are fitted over a leather diaphragm 
which need not be removed to allow of the adjustment 
of the parts. The details of the flasher, it may be 
noted, are of especially strong construction and are, 
therefore, unlikely to be effected by a severe shock of 
the kind frequently experienced in marine service. 
The period of flash and eclipse can be altered from 
the outside by means of the adjusting spindles, and 
the length of flash can be made to vary from .25 of a 
second up to 10 or more seconds. 

Attempts have recently been made to introduce 
an automatic electric light combined with a sound 
signal for buoys. One of these is the invention of 
Mr. A. P. Collier, and is illustrated in Fig. 6. Incan- 
descent electric lighting from a local source of supply 
has been occasionally used, end in one cese, at Irvine 
Pier in Scotland, a number of Leclanché cells supply 
current for the purpose. 








A NATIONAL PROVING HOUSE AND STAN- 
DARDISING LABORATORY. 


EXCERPTS FROM A LECTURE DELIVERED BY SIR 
RICHARD GLAZEBROOK AT THE ROYAL INSTITUTION, 
ON TUESDAY, MARCH 5ru. 


TestING must go hand in hand with research. 
For, in the first place, research is necessary in order 
to set up the standards required. Take, for example, 
our standards of length. The yard or the metre is the 
distance between two marks on certain standard 
bars very carefully preserved. They are both 
arbitrary standards it is true, and it is clearly of the 
greatest importance that they should be invariable. 
Do we know that this condition is secured and if so, 
how de we know it ? Materials certainly alter their 
dimension with changing temperatures, and possibly 
also with time ; for standard work we must know the 
temperature at which we make our comparisons, and 
this need leads at once to the investigation of the 
methods of measuwiing temperature, and of the 
amounts by which various materials change in size 
with changes of temperature. A wide field of 
investigation opens directly; temperatures are 
measured by thermometers. How are the various 
kinds of thermometer connected; .do a mercury: 
thermometer and a gas thermometer give the same 
results ? Is the glass of which an ordinary mercury 
thermometer is made of importance, or, again, to what 
extent is the length of a yard measure of brass or steel 
dependent onthe temperature ? Can we find a 
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material less sensitive to temperature changes than 
the platinum-iridium alloy of which the standard 
metre is made, and so on ; the investigations necessar¥ 
before we can standardise our yard measure have 
called for much research. But, again, what security 
have we that even if we keep the standard with the 
greatest care and make our comparisons under the 
most favourable conditions of temperature, its 
length is invariable. Is the metre the same length 
now as when it was first deposited at the Bureau des 
Poids et Mesures at Sévres ? To answer this question 
a research of great difficulty was carried out at 
Sévres by Michelson when he compared the length 
of the metre with the wave length of light under 
certain specified conditions. There are cogent reasons 
for supposing that to be an invariable quantity. 

But, I may be asked, for practical purposes do 
these minutiz# matter? At the Laboratory during 
the past two years we have tested vast numbers of 
gauges, and the improvement in manufacture has 
been very marked; this has only been reached by 
careful investigation into each cause of error, by 
attention to small details, and by research into 
methods of measurement with a view to their simplifi- 
cation, so that they could be used in the workshop, 
and to improvement in accuracy so that the results 
obtained were not vitiated by errors in the method of 
obtaining them. 

Do you realise what research has been required 
before our present practical system of making elec- 
trical measurements was evolved and how much you 
owe to that research ? Compare the rate of advance 
of the electric motor and the steam engine. The 
engines which until lately drove most of the dynamos 
used to supply electric power differed from Watts’ 
first condensing engine far less than do the dynamos 
and motor of to-day from the toy machine Faraday 
experimented with here. I say until lately, for the 
modern steam turbine has been developed by the 
careful application of scientific laws applied by 
Parsons. For long the growth of the steam engine 
was due largely to a trial-and-error process. Lord 
Kelvin used to point this out and urge the view that 
electrical science is based on a consistent standardised 
set of units, and this was one of the great factors 
which had led to its rapid progress. 

-_ *+ © * * 

It is not our object merely to apply with rigid 
fairness the laws laid down and to be pleased rather 
than otherwise. like the mythical examiner when we 
plough them everyone. The standards set must be 
reasonable, but they must tend to raise the quality 
of the product tested. Recurring defects must be 
watched and investigated, and the tests modified to 
prevent them ; you must gain the confidence of the 
manufacturer and jlead him to realise you are out to 
help him, and that you really know something, 
probably more than he does, of the strength and 
weakness of his goods. Nearly all Englishmen are 
anxious to maintain the reputation of their country 
and welcome fair tests which show up bad work and 
inake for its improvement. Our statistics show the 
improvement that is produced by tests properly 


carried out. 
* * & * & 


A testing laboratory controlled by an association 
of manufacturers for the advancement of their trade 
is of much less value, both to them and to the country, 
than one in which the ultimate decisions rest with an 
independent authority. Of course, the standards 
to be worked to must be determined in closest. co- 
operation with the trade. No specification is ever 
adopted by the Engineering Standards Committee 
until it has been fully discussed at meetings at which 
the trade is fully represented ; in no case is the deci- 
sion as to whether an article comes up to the standard, 
left to such a meeting and this has had &n important 
bearing on its success. At the Laboratory we have 
advisory committees on various matters. Executive 
powers rest with the Executive Committee or with the 
Director acting under the instructions of that Com- 
mittee. He signs all the certificates and is responsible 
only to the Committee, and this seems to me the 
proper plan. 

N.P.L. Test Work. 

Before the war meteorological and clinical ther- 
mometers were sent in considerable numbers, and the 
makers had become so efficient that the rejections 
averaged about 0.8 per cent. The war came with its 
consequent enormous demand. Skilled workmen 
were scarce; it was thought that to continue to 
insist on our tests would be to check production and 
many were taken into service untested. After a 
time it was realised that many of these were seriously 
in error, and the practice of testing sample lots was 
introduced. The failures had run up to 18, 20, and 
even 25 per cent. The supply was taken over by the 
Ministry of Munitions,and makers were told that all 
their goods must pass the Laboratory test before 
acceptance and that those which failed would be broken 
at Teddington. The numbers have risen to 97,000 in 
the past nine months, involving additional apparatus 
and staff ; the work is now dono largely by women ; 
failures have fallen to under | per cent. 

data denies, Sk EL 


Tue Furure. 


And now, having given some indication of the test 
work at the Laboratory and of the method of pro- 





cedure, let us turn to the future. Is the work of 
value ; if so, what steps have been taken to make it 
of more value still, to increase its range and to widen 
its influence ? Are further steps desirable, and if so, 
what should they be ? 

Its value is, I think, recognised ; the recent growth 
ia many branches of our work, besides that of testing 
gauges for engineers, is evidence of this ; the proposals 
to establish standardising laboratories in various 
centres of industry point in the same direction. 
Engineers are coming to recognise more and more 
the importance of interchangeability, the advantage 
of working to limits, the gain in producing power— 
combined, I fear, with deadly dulness in much of the 
work—secured by the standardisation of parts. 

And here, I think, a word of caution is necessary. 
Local standardising institutions are desirable in 
certain cases, local standards are most undesirable. 
There is a risk, I fear, that the establishment,of local 
testing laboratories, unless care is taken to connect 
them with some central institution responsible for 
maintaining their standards and co-ordinating their 
methods, may tend to perpetuate anomalies like 
those in wire and sheet gauges. 

There is aiready, as many of us know, a standard 
inch and an “ Enfield”? inch; we do not want 
Manchester, Leeds and Birmingham inches. 

Transit is easy, and the delay involved in sending 
goods to a central institution need not be great ; the 
uniformity of results secured in this manner is worth 
much. Where this cannot be done there should be 
some organisation devised to keep the standards 


employed in all parts of the country alike within. 


agreed limits, and to maintain this connection with 
the results of research. 

The National Physical Laboratory has, as explained 
last week, come under new control so far as its finance 
is concerned, and the Advisory Council of the Depart- 
ment of Scientific and Industrial Research fully 
recognise the importance of this standardising work ; 
so, too, does the Optical Munitions Department of the 
Ministry of Munitions, which is responsible for the 
supply of instruments of many kinds for military and 
naval purposes. Accordingly steps have been taken 
to increase considerably the facilities at the Labora- 
tory for many of the tests required. 

* * * * * 


The quantity of the various articles of glassware 
is very large, and it is not necessary that all should be 
tested to the same limits of accuracy, nor would it be 
at all possible to send them all to the Laboratory. 
This difficulty will be met by having two classes of 
goods treated differently. For work of the highest 
accuracy it is necessary that the articles should be 
sent to Teddington and be tested individually. 
Those that pass the tests will constitute Class A, and 
will receive the Laboratory Mark. The vast majority 
will be dealt with at local centres organised by the 
Laboratory, and manned, at least so far as the more 
responsible positions go, by members of the Labora- 
tory staff. These centres will, in some cases, be 
at the large works, in others it is hoped to interest 
the local universities or technical colleges. At the 
head of each will be the N.P.L. Inspector, who will be 
free to visit the works, inspect the methods of manu- 
facture, and select for test from each batch such 
articles as he thinks fit. So long as the methods 
remain satisfactory and the goods come up to standard 
the firm will be licensed to mark the articles in some 
distinctive way. 

In addition to the volumetric tests of capacity, it 
is hoped to include tests for the resistance of the 
material to chemical reagents. These will be carried 
out at Teddington on specimens sent by the Inspector. 
A collecting station for the goods is to be established 
in London, and arrangements made for rapid 
transport between the Laboratory and the main 
railway station. A fee will be charged for each 
article tested at the Laboratory. In the case of the 
articles inspected or tested in bulk, it is proposed to 
cover expenses by a Royalty reckoned on the numbers 
produced which would be charged for permission to 
use the Trade Mark. 

Such a scheme, it is clear, requires the cordial 
co-operation of the makers and the inspecting author- 
ity. This we have already been promised, and while 


‘the conditions of test and the limits permissible are 


settled after consultation with the manufacturers, the 
enforcement of those conditions and the power to 
refuse the licence rests with an independent body. 
Such a plan, it seems to me, is far preferable to the 
alternative under which an association of the manu- 
facturers would run their own testing laboratory. 

A similar scheme is clearly applicable to other 
industries. For engineering work the standards of 
the Engineering Standards Committee are mostly 
adopted. The Laboratory holds the standard screw 
gauges of the Committee as well as the rail templates 
and other similar standards. Some organisation 
whereby standards employed locally for testing 
purposes are controlled by the Laboratory and kept 
in close correspondence with those at Teddington 
ought not to be difficult to devise, and would secure 
much of what is needed, though with screw gauges, 
at present, identity of the method of testing rather 
than of the standard of comparison is what is difficult 
to secure. 

Or again, with electrical. instruments, supply 
meters, ammeters, voltmeters and the like can be, 
and are, sent to the Laboratory, and where high 





accuracy is required this must be done. Very large 
sums depend now on the measurement of the energy 
supplied from central stations to big works, tramway 
systems, collieries, and other large installations, any 
very high accuracy is needed. This, too, is true in the 
case of acceptance tests of large machinery. 

The necessary accuracy can only be obtained in a 
properly equipped laboratory, and, indeed, in the case 
of meters an individual test is always necessary ; but 
where the type has been tested and approved, the 
individual tests could be carried out by inspectors at 
the works, or at some convenient local institution. 
And there are many pieces of apparatus and small 
plant which could be dealt with in a similar manner to 
the chemical glassware. 

The Engineering Standards Committee have speci- 
fied the performance tests for motors and dynamos 
requisite before the term “ British Standard ”’ can be 
applied to them. It is clearly impossible to expect 
that every small motor should have been put through 
these tests. It would be quite simple to arrange that 
some limited number of the type were tested out at 
the National Physical Laboratory, that steps were 
taken by inspection and occasional tests to secure 
that in subsequent production the same standard 
was attained, and so long as this was done to license 
the manufacturer to put the E.S.C. mark on his 
machine and call it a British Standard Machine. 

And the process can be extended to other electrical 
products; it has already been suggested for lamps, 
and four years ago I had good hopes that some action 
of the kind would be taken—1914 stopped it for the 
time. I would urge that now is the time to develop 
a scheme of the kind, so that we may be ready when 
once more peace reigns on earth among men of 
goodwill. 

The scheme is a large one, one that as Director I 
cannot hope to see fully developed. It is enough, 
perhaps, for me to have indicated how the Laboratory 
may grow, both as a National Research Laboratory 
and a National Proving House and Standardising 
Laboratory. 








BRACEBRIDGE HALL CLUB, LINCOLN. 


A most interesting ceremony was performed at Lincoln 
on Saturday last by General Sir William Robertson. It 
was the opening of Bracebridge Hall Club. This institu- 
tion, which is due to the initiative of the directors of 
William Foster and Co., Limited, is aptly described as 
being a practical measure to meet the local housing scarcity, 
and as representing an important experiment in the estab- 
lishment of a workers’ communal home. 

Bracebridge Hall, a building which cost £20,000, stands 
in four acres of ground. William Foster and Co., Limited, 
after having secured it, expended some £3000 in equipping 
and furnishing it. At present it is designed to house sixty- 
eight residential members, who are provided with excellent 
accommodation, equal, we understand, to that of “any 
West End club in London.” Membersof the club join as 
ordinary social members, and may take their meals in the 
building if they care to; or they may reside there. The 
club is primarily intended for the use of employees of 
William Foster and Co., but the rules provide ample safe- 
guards, so that no member shall feel that he is dependent 
on his employers not only for his job but for his home life. 

The institution was, at the opening ceremony, handed 
over to a Management Committee. ‘* Democratic ”’ is the 
epithet applied, both to the management and to the tariff 
charged, in a leaflet which accompanied the invitation to 
be present at the ceremony. From the leaflet we also cull 
the following :—‘‘Sir William Tritton and Foster’s 
pledged their technical and industrial reputation on the 
success of the Tanks. They realise that in Bracebridge 
Hall Club they are again initiating a pioneer movemert 
which may succeed or may fail. | But they believe that the 
boldness of their experiment will be met with an equally 
courageous response, and that Bracebridge Hall will prove 
an exemplary institution, adding to the dignity of labour 
and greatly to the social amenities of the worker.” 

In addition to bedroom, residential and restaurant 
accommodation, the building contains a billiard room, and 
music, reading, writing, and card rooms. The entrance 
has been so fitted up that the members’ first access is into 
a heated locker-room, where he may change his working 
clothes and remove the grime of the day’s work, there being 
ample lavatory, bathing, and shower-bath accommoda- 
tion. In fact, the whole building has been most thought- 
fully and efficiently equipped, and we wish the enterprise 
every possible success. 

Sir William Robertson, who was received at the Hall by 
Sir William Tritton and Mr. C. W. Pennell, the chairman 
of the company, in declaring the building open, urged that 
every effort should be made to sustain the morale of the 
nation, for the side which displayed the greatest staying 
power would win the war. The best way to back up the 
men at the front was to be unselfish, and to bear in mind 
that however great our own troubles at home were, they were 
not to be compared with those which were experienced by 
the soldiers in the trenches. ‘‘ When you write to them, 
or meet them when they come home on leave,” he said, 
‘“‘ keep your own troubles in the background, and do every- 
thing to cheer them up.’ We had, he continued, done 
great things already, and had every right to be of good 
courage and confident. Let us, then, he added, keep a 
cheerful face, and show the resolution and determination 
which we had exhibited in the past, and then, under the 
hand of Providence, we should come out on top. 

The idea of the Tanks was, said Sir William, not far from 
originating in Foster’s works, and he hoped that the club 
might be as successful as the Tanks had been. “Go on 
with the Tanks,” he urged, ‘* for every bolt in a Tank is a 
bolt in a Hun’s coffin.” It was impossible entirely to 
do away with the man behind the gun, but. mechanical 
contrivances would help to win the war, arid none to @ 
greater extent than the Tanks. ‘‘ Determine to stick it 
out to the last,” he concluded, “and go on with your 
Tanks,” 
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COAL HANDLING PLANT AT ORAN, ALGERIA. 


THE port of Oran is destined to become a serious com- 
petitor with Algiers as a port of call for vessels requiring 
te coal with dispatch, and, in addition to the considerable 
extension of wharf space for merchandise and coal which 
the Port Authorities conceived, and partly carried out 
before the war, the Oran Coal Company has installed 
modern and up-to-date coaling machinery, which is 
described in the following article. Ships of all sizes use 
the port, and many very large vessels have been coaled by 
the Oran Coal Company, the largest so far being an Atlantic 
liner 582ft. long, which entered the port at-a mean draught 
of 25ft. 9in. The chief coal storage ground is on the 
** Mole des Hauts Fonds,” which was specially constructed 
for the purpose. A cross section of it is shown in Fig. 1. 
The mole is 212 m. long by 95 m. wide, and the depth of 
water alongside varies from 10.40 m.—say, 34ft. 2in.—to 
7.40 m.—say, 24ft. 3in. It gives ample protection on its 
sea face, and forms a strong foundation on its surface for the 
erection of machinery for handling the coal stored thereon. 

Owing to the construction of the port, which, for obvious 
reasons, it is not proposed to describe, no vessels can lie 
broadside to the quay, and it is therefore necessary to 
unload the colliers into barges, and, vice versé, to bunker 
vess2ls with coal from barges which are brought alongside 
the vessels lying in the basins. It used to be necessary to 
employ a large number of Arabs and negroes in loading 
and unloading the coal, and although native labour is 
available at most seasons, at harvest time there is a 
scarcity, owing to the men returning into the interior for 
the gathering of the crops, a proceeding which frequently 
caused delay in loading and unloading vessels. Further- 
more, as the port authorities only allowed a certain number 
of barges to be used in order not to block the fairway, it was 
evident, as the traffic of the port increased, that other 
means than hand labour would be required in order that 
steamers might coal with celerity, and barges quickly loaded 
and unloaded, thereby increasing their utility without 
greatly increasing their number. 

A representative of Sir William Arrol and Co., Limited, 
went to Oran to study the question on the spot, with the 
result that floating cranes with grabs, and a grab trans- 
porter of the **‘ Temperley ” type, are now being used with 
the most satisfactory results for loading, unloading and dis- 
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Fig. 1—SECTION OF MOLE 


tributing the coal on the storage ground. The floating crane 
—of which several were ordered—is shown in Fig. 2, while 
the dimensions of the large and small sized barges on which 
they were mounted are given on page 205. The descrip- 
tion of the crane is as follows :—It was designed for 
working in conjunction with a Temperley double-rope 
grab having a capacity sufficient to hold 14 tons of ordinary 
coal. The motions of hoisting, derricking and slewing are 
fitted, all being operated by one set of steam engines. 
The following are the leading particulars :— 

36ft. 

49ft. 


Minimum radius 

Maximum radius Twat 

Height from deck level to jib head 
sheave at maximum radius .. 

Engines, double-cylinder .. 

Boiler .. Bs 


59ft. 
llin. bore by 12in. stroke. 
5ft. diameter by LOft. high. 


Working pre=sure 80 Ib. per square inch, 
Hoisting speed 150ft. per minute. ° 
Slewing 2 revolutions per minute. 


The boiler is of the vertical cross tube type, 5ft. diameter 
by 10ft. high, with four cross tubes in furnace. Its feed 
pump is worked by a separate excentric from the crank 
shaft, and a Holden and Brooke injector is also provided. 

The lifting motion is single purchase, and the machine 
cut hoisting pinion is made to slide out of gear, when 
lowering by the brake, by a lever worked from the foot- 
plate. The main hoisting wheel has cast to it a flanged 
brake ring, which is turned and fitted with a wood lined 
strap brake worked by foot lever, the brake strap joints, 
adjusting screw and levers being of forged steel or wrought 
iron. The hoisting barrel is 18in. diameter. It is turned 
and grooved for wire rope, and is of sufficient size to take 
the whole of the wire rope in one lap. To open or close 
the grab a second barre], driven from the first by means of 
@ friction clutch, is provided. This barrel is furnished with 
a powerful brake, so that it may be held stationary whilst 
the first barrel is revolved, thus opening or closing the grab. 

The crane is made to turn completely round in either 
direction, without stopping or reversing the engines, by 
means of double friction clutches fitted on the crank shaft, 
the centre clutch being made to engage with the clutch on 
either side by means of a pin passing through a hole made 
along the axis of the crank shaft, and attached to the 
clutch by a cross cotter. The head of the pin works 
between gun-metal — in an oil box on which a screw 
is formed, which gives a perfectly central and direct 





lateral motion to the clutch. The power is transmitted by 
gearing to a steel pinion, which works into the loose 
slewing rack between the upper and lower portions of the 
crane, the arrangements of loose rack being intended 
effectually to obviate breakage of gearing should the crane 
be started turning or stopped too suddenly. The crane 
revolves on four turned rollers on a turned steel path. A 
brake is fitted to this motion. 

The derrick motion for varying the radius of the jib is 
worked by bevel gearing from the crank shaft, the motion 
being transmitted by a steel worm and tangent wheel to 
the derrick barrel, which has right and left-hand grooves 
turned in it to receive the two parts of the steel wire rope. 
The wire rope is multiplied four times, and the sheaves over 
which the rope passes have grooves turned smooth. 

The crane superstructure is a casting carrying the 
bearings of the various shafts, and upon it the engines, the 
brackets, &c., are fitted. A heavy cast iron water tank, 
covered with a wrought iron plate, upon which the boiler 
is bolted, is carried behind the crane superstructure and 
provided with filling nozzle and plug. The tank is 
attached to the superstructure by rolled steel bars of 
channel section bolted on each side of the crane. A sheet 
iron coal bunker is fitted on the foot-plate in such a manner 
that the coals do not touch the boiler. 

The jib is built up of rolled steel sections braced together 
and fitted with two rope sheaves which work on a steel pin. 
The jib shoes are of cast iron and are riveted to the main 
members and secured to the superstructure by steel pins. 
An indicator showing the load lifted at varying radii is 
fitted. The centre pin connecting the crane superstructure 
with the base plate is of forged steel, with a solid forged 
head bearing on the superstructure, and held down by a 
steel nut with locking screw for adjustment. The base 


plate is framed of steel bars with a cast iron centre, having | 


a turned path on the upper face to receive the loose roller 
path. 

In actual practice 74 tons of coal per hour have been 
delivered by one crane into the bunkers of a vessel—a 
speed which had to be reduced as being too quick for 
convenient trimming in one hatch. 

By far the greatest saving in time, labour, and cost was, 


of steel sections braced together and stiffened at short 
intervals by steel brackets. The portion of the beam 
which overhangs the water is made to hinge up, and is 
supported by steel wire rope slings, each fitted with a screw 
adjustment. The beam is supported by a steel bridge 
girder and cantilever of the lattice type. The transporter 
girder is supported by two steel trestles or frames built u 
of rolled steel sections securely riveted or bolted together, 
One of the frames is arranged to carry the boiler and 
operating machinery. 

The transporter is mounted on sixteen double flanged 
cast steel wheels mounted on steel axles. The wheels are 
carried by four bogies, one bogie being placed under each 
leg of the transporter. The transporter is propelled along 
the track by the 9in. by 12in. engine which drives four of 
the wheels through spur and bevel reduction gearing. A 
horizontal and two vertical shafts running in gun-metal 
bushed bearings are provided to couple the wheels on each 
end of the transporter together. 

A cabin, in which all the machinery is housed, and which 
is furnished with windows on all sides, is constructed on 
the water side frame in such a position as to afford the best 
view that is practicable of the operations, which are all 
controlled from it. 

The load is carried on a travelling carriage running on the 
| transporter beam. It is mounted on four cast steel flanged 
| wheels on steel axles running in gun-metal bushed bearings, 

The sheaves are mounted between the sides of the traveller 
| for the grab hoisting ropes and chain to pass over. Two 
| travelling compensators are provided on the transporter 
| beam, to enable the transporting to be effected while the 
| hoisting winch is stationary, the two motions being thus 
| absolutely independent. A buffer is fitted on each com- 
| pensator. 

The grab is of the two-rope type and has plain edges. 
| The upper head is furnished with two full sheaves for the 
| hoisting rope. The grab is opened and closed by means of 
| @ chain passing over the purchase sheaves. The end of 
| the chain and the closing rope are connected in such a 
| manner that they may be easily disconnected when it is 
| required to remove the grab. The hoisting rope passes 
round the two sheaves in the upper head, and is carried up 

















Fig. 2—FLOATING CRANE 


however, effected by the erection of a ‘ Temperley ”’ grab 


transporter worked by steam power over the storage | 
ground. By means of it barges loaded from the colliers | 


are expeditiously unloaded, and barges for taking coal 


for vessels’ bunkers promptly loaded from the coal store. | 
Whereas formerly fifty natives were used for this purpose, | 


the transporter, by which they have been replaced, requires 
only a man and a boy to control all the motions and 
stoke the boiler, while two or three men are needed in the 
barges for trimming. In addition to covering the width 
of the storage ground the transporter is fitted with travel- 


ling motion, which enables the total length to be covered. | 


while a cantilever extension over the water enables two 
barges lying broadside on to be dealt with at a time. 
During the official test 100 tons per hour were handled, but 
ordinary working gives 80 tons per hour average. The 
grab holds a load of 30 ewt. 

The transporter is shown in outline on page 205, and 
views of the machine in situ are illustrated by the engrav- 
ings on page 208. The whole of the machinery of the 
transporter wag manufactured by Sir Wm. Arrol and Co., 
Limited, Glasgow, and erected under their supervision. 

The principal dimensions of the transporter are :-— 


Span of bridge between centre of legs 53.0 m. 
Total transporting distance.. .. .. .. 101.718 m. 
Effective length of cantilever, water side .. 30.0m. 
Effective length of cantilever, land side 17.0 m. 
Hoisting and travelling engine .. : 9in. by 12in. 
Transporting and beam lifting engine Sin. by 10in. 


The maximum gross load to be carried is about 4.25 


the grab containing about 1.5 tons of coal. 

The transporter is designed to give a duty of 65 to 75 tons 
per hour from a barge to the centre of the coal store, pro- 
vided there is sufficient coal for the grab to dig from, and 
the driver is competent to work the machine at full speed. 
The speeds at which the motions can be performed are as 
follows :— 

Hoisting full grab, about .. -. 200ft. per min. 

Transporting full grab, about .. .. 1000ft. per min. 

Travelling the complete installation 

alongthetrack, from .. .. .. 50ft.—75ft. per min. 


The track or beam for the travelling carriage is composed 


tons, 
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AT SIDE OF STEAMER 


and anchored to the frame of the traveller. This affords 
| a double lifting purchase, and prevents the grab twisting 
and getting out of line. The grab can be transported in 
either direction while open or closed, as may be desired. 

The movement of the traveller along the transporting 
| beam is effected by a high speed single drum steam winch. 
| The two transporter ropes are led from opposite sides of 
the drum and taken one round each end of the transporter. 
Each rope is then passed round a compensator sheave and 
anchored to the end of the beam. The winch is provided 
with a steam-operated brake arranged to be applied as soon 
as steam is shut off from the engines. Screws are provided 
for adjusting the length of the transperting ropes. 

The operations of lifting and lowering and opening and 
closing the grab are effected by a steam-driven double 
drum winch, the two drums of which are driven through 
| the parts of an epicyclic balancing gear mounted on an 
| intermediate shaft. The opening and closing rope of the 
| grab is taken from one of the drums, and the hoisting rope 
| from the other. The ropes are then led to the centre of the 
| transporter beam, then round sheaves in the compensators 
| and over the sheaves in the traveller to the grab. The 
| opening and closing of the grab is controlled by a hand 


lever and pedal. The hoisting winch is provided with a 
| steam-operated brake arranged to be applied as soon as 
| steam is shut off from the engines. There is a counter- 
| balance gear to balance part of the weight of the grab. 
| For raising the hinged portion of the transporter beam a 
| single drum winch is provided. It is driven by an 8in. by 
| 10in. engine through reduction gearing. A brake holds 
| the beam in any position. 
| The hoisting and travelling motions are operated by a 
| 9in. by 12in. double cylinder engine, and the transporting 
and beam lifting motions by an 8in. by 10in. double 

cylinder engine. There is clutch gear to couple the engines 
| up to either set of gear as desired. The engines work at 4 
| steam pressure of 100 lb. per square inch, and are fitted with 

reversing link motion. The boiler is of the vertical multi- 
tubular type. A galvanised steel water tank is fitted at 
one side of it, while a coal bunker is arranged close by to 
the boiler. About 15 tons of concrete ballast is required 

to ensure stability of the transporter in high winds, and a 

suitable receptacle to hold it forms part of the equipment. 
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JAPANESE NAVAL EXPANSION. 


CONSIDERING the difficulty of obtaining steel and 
the by no means flourishing condition of her finances, 
Japan has managed to turn out a surprisingly large 
amount of naval construction during the war. Since 
August, 1914, she has completed three battleships 
and three battle-cruisers, and a whole flotilla of 
destroyers, in addition to several special service 
vessels. At the present moment, according to 
advices from Tokyo, the Imperial Diet is considering 
@ new programme which will involve a sum of 
£30,054,000, to be spread over a period of six years, 
the vessels projected being two battle-cruisers, three 
light cruisers, 11 large aad 16 medium destroyers, 
48 submarines, and 6 auxiliaries. This, however, is 
only an interim programme, and, if financial cireum- 
stances permit, a much larger scheme will be intro- 
duced in 1921, aiming at the realisation of the so-called 
“ eight-eight ’ system—that is to say, the creation 
of three squadrons, each consisting of 8 battleships 
and 8 battle-cruisers, or a total of 48 capital ships. 
It is not quite clear whether all these vessels are to 
be Dreadnoughts, for under the official Japanese 
classification the term “‘batt.eship’’ covers all 
effective armoured ships other than cruisers and 
coast defenders, while several armoured cruisers 
of relatively light armament are elassed with the 
battle-cruisers. In these two categories there are 
now 22 ships completed or under construction, so that 
even if all the existing vessels are to be included 
in the contemplated establishment of 48 units, no 
fewer than 16 new ships must be built to attain this 
figure, and the sum required for their construction 
will hardly be less than 50 million pounds. Two 
battle-cruisers, it is stated, are to be laid down almost 
at once, the contracts having been signed. The 
Government’s plan will involve a heavy increase 
in the naval budget, which will be met partly from 
surplus funds i: the Treasury, but mainly by increased 
taxation. Income-tax is to be raised from 10 te 
50 per cent., in proportion to the amount, and will be 
levied on all incomes above £50. There is to be an 
almost general increase in other dues, together with a 
new tax on war profits. Without the assurance 
of popular support, it is doubtful whether the authori- 
ties would venture to impose this new burden on the 
nation, and the fact that the suggested measures are, 
on the whole, approved by the Press, indicates the 
willingness of the people of Japan to make further 
sacrifices for the sake of securing the maintenance of 
that naval power to which they have always and 
rightly attached so much value. 

All the vessels of the new programme are pre- 
sumably to be constructed in Japanese yards. The 
national shipbuilding industry has made remarkable 
progress in the past few years, and there are now two 
Government and two private establishments capable 
of building warships of the largest size. The State 
dockyard at Kure laid down in 1905 the Tsukuba. 
which was the first large fighting ship to be built and 
completely equipped in Japan. This vessel was 
unfortunately destroyed by an internal explosion 
last year. Two larger ships, the Aki and Satsuma, 
were also begun in 1905 respectively at Kure and 
Yokosuka, the machinery being ordered abroad. 
The first all-big-gun battleship, Kawachi, was laid 
down at Kure in 1909, and equipped with turbine 
engines built by the Kawasaki firm. The last lerge 
Japanese warship to be built abroad was the battle- 
cruiser Kongo, which was launched by Vickers 
Limited in 1912. Three further vessels of this type 
have since been constructed in Japan. The heaviest 
ship which has so far been built and completed in 
that country is the Fu-So, of 30,600 tons, which made 
her trials in 1915. She is one of the most powerful 
battteships now afloat, having a main battery of 
twelve l4in. guns, very good armour protection, and 
a speed of 22.5 knots. Three later units of the 
“ Fu-So” class have since been completed. The 
principal vessel now under construction is the battle- 
ship Nagato, to displace 32,000 tons and be armed 
with ten or twelve 16in. guns. Her designed speed 
is 24 knots. It will be seen, therefore, that Japan is 
now in a position to turn out warships of a size and 
power equal to those of any other country, and hes 
completely emancipated herself from her former 
dependence on foreign industry. Until very recently 
her ships were armed almost exclusively with guns 
of British manufacture. But the State arsenal at 
Kure now builds naval ordnance of every type, and 
has already supplied the complete armament for the 
Fu-So and the three later ships of the “‘ Kongo ” 
class. It is understood that armour plates are still 
purchased abroad, though in the near future this 
material will be supplied by the home industry. 

Rapid as was the growth of Germany’s sea power 
in the last generation, the “development of the 
Japanese navy in the corresponding period was, in 
many respects, still more remarkable, in view of her 
much smaller resources. Prior to 1866 Japan possessed 
not a single war vessel worthy of the name. In that 
year she purchased the armoured ram Stonewall 
Jackson—subsequently named the Adzuma—from 
the United States, and-soon afterwards placed 
contracts in England for several sea-going armoured 
vessels. As early as 1865 a dockyard was laid out 


at Yokosuka, and equipped with facilities for con- 
structing and repairing ships of war. 


In connection 


Canal. 





with this yard a school was started for the technical 
training of the workmen, and a few years later the 
entire establishment was under native management. 
A number of officers had previously been sent from 
Tokyo to study the shipbuilding and engineering 
methods in. vogue in the principal European dock- 
yards. At Yokosuka in the early ‘eighties the 
gunboat Seiki was launched, she being the first 
modern warship ever built in the country. The 
hull, machinery, and fittings were all constructed 
in the yard, and only the armament was purchased 
abroad. This little vessel, of 810 tons and 11 knots 
speed, proved most successful in every way, and in 
1880 she made a cruise to England, via the Suez 
From its modest beginning in 1865 the yard 
at Yokosuka has grown into a splendid establishment, 
which in size and equipment comes within measurable 
distance of the finest naval arsenals in Europe. Of 
the six building slips, only one is capable of taking 
the largest vessels, but two other “‘ Dreadnought ” 
berths and a large dry dock are under construction. 
In 1914 the employees at this dockyard numbered 
8000. The Kure dockyard is somewhat smaller, but 
the equipment is thoroughly up to date. It has 
three slips and one dry dock, in which last the Fu-So 
was built. Third in importance is the yard at Sassebo, 
which has several large docks and slipways, and 
specialises in the construction of light cruisers. There 
are six smaller yards which undertake repairs and a 
limited amount of small construction. The principal 
private establishments are the Kawasaki, at Kobe, 
and the Mitsubishi, at Nagasaki. Vessels of the 
largest dimensions have been built, engined, and 
completely fitted out at both yards, which are well 
supplied with docks, slipways, &c. The universal 
demand for new tonnage arising out of the war has 
led to a great extension of the shipbuilding industry 
in Japan. Existing yards have been enlarged, and 
new ones created by private enterprise. But all 
marine work, whether naval or mercantile, has been 
seriously retarded by the dearth of steel, and at the 
present time negotiations are proceeding with the 
United States Government to relieve this situation, 
Japan having offered to hand over a portion of her 
mercantile marine in exchange for the structural 
material she urgently requires. It is interesting 
to lean, from the Imperial Ministry of Mzrine, that 
several of the fine Japanese destroyers which now 
form part of the Allied naval forces in the Mediter- 
ranean have been built in Japan during the war. 
The publication of the new building programme to 
which we have referred suggests that the Japanese 
Government intends to adopt a vigorous policy of 
naval development as soon as conditions again become 
normal. In the Far East, at all events, the idea of 
universal disarmament at the conclusion of this war 
does not appear to find favour. 








GERMAN SUBMARINES. 





EXCERPTS FROM SIR ERIC GEDDES’ SPEECH ON THE 
NAVY ESTIMATES, HOUSE OF COMMONS, MARCH dra. 


I TURN now to our measures against the submarines. 
I expressed the opinion in a previous statement to this 
House that the submarine menace is held, but is not yet 
mastered, and from the figures at present before me I see 
no reason to depart from that opinion. The submarine 
is being destroyed in increasing numbers, and as our 
methods develop I feel confident that the numbers will 
still further increase. We know that there is a growing 
reluctance upon the part of their crews to put to sea. 
I am referring particularly to those which operate in the 
North Sea, North Atlantic, and the English Channel. 
I think it would not be an unduly favourable estimate 
to say that in recent months the chances against a sub- 
marine returning from its voyage in these home waters 
are about one in four or one in five, and that for some 
months now we believe that we and the American forces in 
home waters have been sinking submarines as fast as they 
have been built. In the past the enemy has attributed 
the decreasing measure of his success to the large reduction 
in the number of vessels at sea. In my previous statement 
to the House I showed that this excuse was of no avail. 
Tt is still of no avail, as the sailings for February are 
practically equal to the average for the last six months. 

The efforts of the Royal Navy and the Navies of our 
Allies to detect and destroy submarines are being steadily 
developed. I am pleased to be able to give the assurance 
that the large programme of anti-submarine craft and 
devices which the Allied Navies embarked upon is being 
pushed forward with all possible speed, although the lag 
in the mercantile -shipbuilding is reflected Lere also. 
Nevertheless, we and our Allies are now able to devote 
more of our resources than has hitherto been possible to 
tre Mediterranean, which in the past has been regarded 
by the North Sea enemy submarine commanders as 
affording something of a rest cure and a happy hunting 
ground. I hope, however, that the steps which we and 
our Allies are taking, and which I have already mentioned 
tc the House, will alter matters in those waters to the 
enemy’s detriment at a very early date. 

I have already referred to the enemy's publication of 
tonnage sunk which he issued from time to time, and in 
studying these particulars I have been interested to 
observe the progressive rate of exaggeration which he has 
felt obliged to adopt in order to hearten his people. These 
figures furnish, I think, a further testimony, if it were 
needed, of the steady decline in value of ‘“ submarine 
warfare stock’ on the Berlin market. The House may 
be interested to note the increases. The rate of exaggera- 
tion in the second quarter is twice the first quarter ; the 
third and fourth quarters are rougly three and four times 
the first quarter’s rate of exaggeration, and the month of 
January more than four and a half times. In arriving at 





these rates of increase I have allowed for every damaged 
ship being reported by the submarine commanders in 
their returns as a sunken ship. The full exaggeration 
above actual sinkings is therefore much higher. 

One of the special means of defence we have adopted to 
which | would like to refer is the convoy system. This 
system has been greatly developed, with the result that a 
very large proportion of our overseas trade is now working 
in this way, and is a real success. In its development and 
working the Admiralty wish gratefully to acknowledge the 
co-operation and help of Sir Joseph Maclay and his entire 
Department, without which its success would have been 
impossible. Since this measure of protection was adopted 
over 35,000 ships have been convoyed, and the losses of 
vessels in every way, whether by submarine, mines, or 
surface craft, is, as the House knows, very low. It is a 
result of which I think the Allied Navies, the mercantile 
marine, and all thoss employed in arranging and working 
the convoys may be justly proud. But I wish to point out 
that in addition to the protection afforded by the convoy 
additional security is obtained from the fact that whilst 
in convoy the Admiralty instructions issued for the safety 
of shipping are closely followed. This adherence to 
Admiralty instructions is, I regret to say, not systematically 
followed otherwise. 

One result of the convoy system has been to drive the 
enemy closer and closer to the shore, thus rendering the 
open s9a considerably safer for navigation. During the 
first months of the unrestricted submarine campaign, 
50 per cent. of the losses in home waters occurred outside 
an area of fifty miles from the land, whilst only 21 per cent. 
occurred within ten miles of the shore. This percentage, 
unlike others quoted, relates to the numbers of ships and 
not to tons. To-day, the losses outside an area of fifty 
miles from the land have fallen to 1 per cent. of the total, 
whilst the losses close in shore have risen to 61 per cent. 
The transfer of attacks nearer to our coasts is not only 
giving increasing opportunities of attacking the enemy by 
patrolling service and aircraft, but has an_ indirect 
advantage in that it is enabling us to salve many vessels 
which, if they had been attacked in the open sea, would 
have been lost, as assistance by salvage tugs would have 
been impracticable. ae 

T cannot leave this subject of salvage without reminding 
the House that improved salvage arrangements entail the 
repair of larger numbers of damaged vessels, which in turn 
makes enormous demands upon labour and the materials 
which would otherwise be devoted to new construction. 
Repairs are to-day oceupying more mon actually and of 
higher skill and grades than is new merchant shipbuilding. 
This salving of damaged ships is now so efficient that out 
of all British-owned ships damaged in 1917, only eight 
have been abandoned, and these have been included in the 
published losses. At the present tims the ship repairing 
department of the Controller is undertaking repairs to 
several times—probably four or five times—the number 
of merchant ships damaged by enemy action that were 
under repair in June of last year, and we have each month 
been returning to service an increasing tonnage of ships. 
Obviously this is to our advantage, as it is far more 
economical in men and material and time to repair than to 
build anew. 








MINISTRY OF RECONSTRUCTION. 


RISKS OF HOLDING STOCKS. 


MANUFACTURERS are faced with what many of them 
regard as a serious risk in providing themselves with 
materials for the resumption of peace-time production on 
a full scale. It is feared that materials bought at the 
greatly inflated prices which most things have attained 
will, with the coming of peace, fall in price, either 
immediately or gradually, thereby involving the holders 
in loss. 

It has been pointed out to the Minister of Reconstruction 
that fear of this contingency—whether a likely thing to 
happen or not—is tending to cause a reluctance on the 
part of manufacturers and traders to acquire more 
materials—in readiness for the coming of peace—than will 
barely tide them over the contracts to which they are 
committed, and that they are leaving till a later date 
further purchases for the making of articles for stock. 
Dr. Addison, recognising that this holding back is calculated 
to retard the attainment, after peace is declared, of 
maximum national productiveness, has appointed a 
Committee of the Ministry of Reconstruction to go closely 
into the matter and see whether some way out of the 
difficulty cannot be devised. It is named the Committee 
of Financial Risks Attaching to the Holding of Trading 
Stocks. Its members are :— 

Mr. F. C. Harrison, C.S.I. (chairman), retired Indian 
Civil Servant. 

Mr. Cecil Budd, of the Ministry of Munitions. 

Mr. John E. Davison, trede union official: 

Mr. G. Binney Dibblee, newspaper manager and 
author. 

Mr. Ernest Debenham, general merchant and manu 
facturer. 

Mr. A. W. Flux, of the Board of Trade. 

Mr. A. J. Hobson, Ex-Master Cutler, member of the 
Advisory Committee of the Board of Trade. 

Mr. William McLintock, well-known Glasgow 
accountant. ; 

Dr. J. C. Stamp, D.Se., C.B.E., of the Board of 
Inland Revenue. ‘ 

Sir Richard Vassar-Smith, Bart., chairman Lloyd's 
Bank. 

Mr. R. C. Smallwood (secretary), Ministry of Recon- 
struction, 2, Queen Anne’s Gate-buildings, S.W. 1. 


The duty of the Committee will be :— To inquire and 
to report as to any measures which could be adopted with 
a view to securing that manufacturers should be financially 
in a position to hold stocks after the war, and that 
reasonable safeguards are established to prevent serious 
financial losses as a result of possible depression following 
on @ period of great inflation in respect of stocks of 
materials required for industry.” : 

Any body or association of important trade interests 
which wishes to have an opportunity of stating @ case or 
presenting its views on the questions being studied by the 
Committee, is requested to communicate with the secretary. 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
Sourn Arica contributes annually about 41 per cent. Berore the war Germany bought annually about 65 per 


Tus North Staffordshire Company is now having some 
of its signals lighted by electricity, and so saving labour 
and petroleum. 

Art the annual meeting of the Great Western Railway 
Company on the 21st ultimo, it was announced that it had 
now become necessary, owing to difficulties in connection 
with the food supply, to stop luncheon baskets. 


Tue branch to the Rufford Colliery on the Mansfield 
Railway—described in THe ENnaGIneer of November 9th 
last—is now completed, and it is expected that the colliery 
company’s full and empty wagon sidings will be finished 
within a month. 


TxE principal new work which the Great Western 
Company had in hand was the Clydach, Pontardawe and 
Cwmgorse Railway, but this has now been stopped 
altogether by the Ministry of Munitions, on the ground 
that the men employed and the contractor’s plant are 
needed for more important national purposes. 


THE Great Western Company has supplied 104 engines 
and over 4000 wagons for the railways overseas. It is 
building two—and not one, as stated in this column of our 
issue of January 1lth—ambulance trains for the United 
States troops in Europe. Altogether fifteen such trains 
are being, or have been, built by British railways. 


In what is considered the industrial district of the 
South-Eastern and Chatham Railway, i.e., around Bexley 
and Woolwich, the tonnage dealt with last year was five 
times the amount handled in 1913. The amount of 
Kent coal actually passing over the line continues to 
increase, and last year totalled over 200,000 tons 


REFERRING to the Bill for strengthening Charing Cross 
Bridge, the chairman of the Joint Managing Committee, 
at the recent annual meeting, said that nothing but their 
duty of securing the safety and convenience of the travel- 
ling public would have impelled them to accept the Bill, 
as amended with the onerous conditions laid down in the 
House of Lords. 


ParTLy by special trains and partly by the ordinary 
trains, the Great Western Company has carried, since the 
commencement of the war, 5,709,000 officers and men, 
563,000 horses and mules, and many thousands of wagons, 
guns, bicycles and other impedimenta of war. This was 
traffic originating on the Great Western system alone, and 
does not include the traffic brought on to the line from 
other railways. During the same period the company 
has run 25,261 special trains for the conveyance of troops, 
coal for the Navy, and Government stores, ammunition, &c. 


THe Great Eastern Railway Company has bought the 
farm of Dodnash Priory, near Bently station, in extent 
about 480 acres. It has done so in order to grow vegetables 
for the company’s hotels and refreshment rooms, and to 
provide a rest place for its horses. During the summer 
months it is intended to send down a certain number of 
horses in need of rest from the wear and tear of paved and 
asphalted streets and ballast on the permanent way. It is 
hoped by this means to lengthen the working period of 
their lives. 

Or the 2441 members of the London and North-Western 
staff who have received their discharge from the Army, or 
have been transferred to the reserve, 1987 have returned 
to work with the company. Of these, 1913, or 96 per cent., 
have taken up their former positions at their former rates 
of pay, or have been placed in equally good positions at not 
less than their former rate of pay. There are no cases of 
men who have returned disabled and are ready and fit 
to resume work remaining unprovided for. Work as 
timekeepers, ticket-collectors or watchmen has been found 
for fifty-seven men who have lost a limb or an eye. 


At the annual meeting of the London and South- 
Western Company, Sir Francis Fox took the opportunity 
of acknowledging the kindness and courtesy whiéh had 
been extended by the Board and the whole of the staff 
of the Company to those in charge of the Waterloo Station 
Free Buffet for Soldiers and Sailors. During last year 
the total number of troops who had been fed amounted to 
1,157,000. He hoped that if the Board had to change 
the quarters of the buffet they would consider the con- 
venience of the sailors and soldiers who were being fed. 
The chairman of the company subsequently thanked 
Sir Francis, and assured him that the work of the Waterloo 
buffet would receive every consideration. 


A REPoRT to the Board of Trade, issued on the 20th, 
relating to an accident on the North-Eastern Railway— 
which report is summarised on a subsequent page—raises 
the question as to the frequency with which carriage 
axles break. The annual accident returns of the Board of 
Trade throw some light on this subject, but they are not as 
definite as we would wish, and it is to be hoped that after 
the war further changes will be made in these returns in 
order to meet the point we are about to refer to. The 
returns simply relate, in this particular question, to broken 
axles, and do not differentiate between engine axles, 
carriage axles and wagon axles, except that the total does 
give the aggregate number of each of these classes as a 
footnote. During the ‘ten years ended 1915, there had 
been reported to the Board of Trade 1153 broken axles, 
or an average of 115.3 per annum. During the first three 
of the ten years, the companies, as a result of’a circular 
from the Board, were more particular as to the reporting 
of accidents, ‘and for the seven ‘subsequent years the 
average was 97.1 per annum. Of'the 1153 there were 
62 carriage axles, or an average of 6.2 per annum. As 
according to the Board of Trade Railway Returns for the 
year 1913. there were 79,314 passenger vehicles on the 
railways of the United Kingdom, the chances of an axle 
of @ passenger coach breaking are very remote. This view 
is supported by the fact that the previous accident inquiry 
arising out of a broken axle was one on the Great Central 
in 1915, and, if we except three on the Metropolitan 
District, where, under a previous administration, adverse 
conditions in this respect prevailed at one time, there 
had been no stich inquiry since 1902. It may be noted 
that during the ten years ended June 30th, 1916, there 


were 3923 ‘broken axles réported by the railways of the 
United States, which works out at an“average of 392:3 
per annum. This includes axles of all kinds. 





to the world’s output of gold. The capital invested in 
the gold mines amounts to £82,873,000. 


In making wooden pit props, it should be borne in mind 
that the strength of a quartered prop is over 20 per cent. 
less than that of a round prop of equal sectional area. 


THE larger part of the antimony shipped from Hankow, 
China, comes from the province of Hunan; only a very 
small part of it is smelted in local furnaces. The trade is 
largely in the hands ot Japanese firms. 

Tue record for a week’s ploughing with a Government 
tractor is, says the Food Production Department of the 
Board of Agriculture, held by a machine working with the 
Redhill (Surrey) unit. This tractor, a Titan, drawing a 
Ransome three-furrow plough, dealt with fifty-one acres 
in one week of 66} hours, the previous record being forty- 
eight acres. The ground ploughed was under long grass, 
and the fuel consumption worked out at four gallons of 
paraffin per acre. 

To deal with a rapidly increasing load in a territory 
covering thirteen counties, the Public Service Company, of 
Northern Illinois, is adding a new steam plant to its 
generating stations, says Power. In the new plant the 
outstanding feature is the high steam pressure—300 lb. 
at the turbine and approximately 325 Ib. at the boiler, 
superheated 225 deg. This is about 75 lb. higher than 
common in modern stationary practice, and is a notable 
step in the recent movement to improve economy by 
raising the upper limits of the cycle. A notable feature 
is the installation of individual all-steel horizontal tube 
economisers, the first of their kind in America. The 
economiser is placed above and integral with the boiler. 


THE present price of petrol in America to the private 
consumer varies between Is. and Is. 7d. for the English 
gallon, and the “end point” is anywhere between 450 deg. 
and 500 deg. Fah. This is because the sources of supply 
of easily obtained light spirit have dried up. According 
to the Antocar, the American producer at the present 
time is making a fuel which consists of something 
very much like ordinary English lamp oil, to which is added 
enough light spirit to make starting from cold possible. 
This light spirit may not be 10 per cent. of the total volume 
of fuel, and it is very frequently made by compressing 
natural gas until it liquefies. If petrol with an ‘ end 
point ’’ over 400 deg. is used in an ordinary engine, the 
proportion of it exceeding 409 deg. is more or less wasted. 


OnE of the perplexing problems that every car designer 
has to contend with is that of accessory drives, says the 
Autocar. The number of accessories has been constantly 
increasing, and, while there is no difficulty in finding a 
place and arranging a drive for each of them, there has 
recently been a strong tendency to “clean up” engines 
and chassis generally. It is very desirable that one drive 
should be made to serve two or more accessories, but the 
possibility of an accident to one of them interfering with 
ths operation of the others must never be lost sight of. 
There seems to be a growing tendency ‘to use the same 
drive for the dynamo and thefan. This practice originated 
with makers of eight-cylinder cars, where the dynamo is 
placed in the V between the two sets of cylinders, and 
naturally comes at about the right height for the fan-shaft. 
It bas now been extended to four and six-cylinder vertical 
engines. 


Some idea of the extent to which electrical equipment 
and men qualified for electrical work are being required 
for the army may be obtained from recent advice regarding 
the American ordnance base depét now being built in 
France, according to the Electrical World. This depét, 
which will be used for the repair and salvage of 
ordnance material, including cannon, guns, pistols, gun- 
carriages, trucks, leather equipment, &c., will have over 
2,500,000 square feet of floor space, will engage several 
thousand workpeople and require about 8000 kilowatts in 
electrical apparatus, principally motors and incandescent 
lamps, although electric furnaces will also be used in the 
shrinkage pits. Energy will be received temporarily from 
some reliable electric system or systems in France, con- 
tinuity of service being assured by the utilisation of water 
power and by priority rights on fuel required for generating 
purposes. 

THE essential requirements for the production of calcium 
carbide at a low figure are an abundance of cheap raw 
material and cheap power. In Japan conditions are par- 
ticularly favourable in these respects. The cost of pro- 
duction prior to the war was from 3 yen to 3.50 yen per 
100 Ib.—yen = 2s. 0}d. at par—but it has gradually in- 
creased during the past three years in consequence of the 
advanced cost of raw material and labour. At present 
the average cost of production may be estimated at 
approximately 5 yen per 100 Ib. Owing to the enormous 
demand in Japan for sulphate of ammonia, and the con- 
sequent rise in prices, one Japanese carbide factory, with 
a capacity of from 25,000 to 30,000 tons per annum, is now 
concentrating its efforts on the production of sulphate of 
ammonia, the ammonia being made from calcium cyan- 
amide produced from the carbide by the fixation of nitrogen 
drawn from the air. 

In Canada there are now 54 electric furnaces running, 
with a combined capacity of 173,000 tons of iron and steel, 
50,000 tons of ferro silicon and 8000 tons of ferro alloys 
per annum. One firm alone has plant of a capacity of 
72,000 tons of electric steel per annum. The total pro- 
duction of steel ingots and castings during the first nine 
months of 1917 was 1,265,183 short tons, as compared with 
911,054 tons during the corresponding period of 1916. 
The production of steel in electric furnaces included in the 
above was 30,960 tons, as against 19,639 tons in 1916. 
One firm in the United States has under installation a 
number of furnaces of 15 and 25 tons capacity—the 
output of which will more than equal the total pre-war 
electric steel production in this country. Five years ago 
there were only 19 furnaces in the Unitéd States and 3 in 
Canada; to-day the figures are 233 and 54 respectively. 
The American Navy Department has adopted an English 
type of furnace, and is building a number of-6-ton units 
for its*navy yards. The-same furnace’ has also been 


adopted by Dr. J. A. Matthews, of the Haleomb Stoel 


Company, and by the American Radiator Company. 





cent. of the South African wool clip. An idea of the extent 
of this industry can be gained from the value of the 
exports, which amounted in 1917 to £8,782,000. 


AccorpiInG to Power, the City of Philadelphia has the 
distinction of having operated the first steam-pumped 
water system in the United States, and also of operating 
the largest pumping plant in the world at present. 


Some time ago an ironmonger in a munitions area sold 
@ vacuum flask. A few days later the purchaser returned 
and demanded that the article should be exchanged. The 
old-fashioned hot water bottle, she declared, could still 
beat that ‘“‘ new-fangled ” invention. 


Tue New South Wales Parliament has provided funds 
towards the construction of 17 large bridges which need 
to be constructed at the earliest moment to replace 
existing timber structures which have been in service for 
from 35 to 50 years—a tribute to Australian hard-woods. 


Accorpine to Mr. John Miles, of the Gas Light and 
Coke Company, much of the coal! now sent to London is 
totally unsuitable for gas making owing to the want of 
cleaning. The dirt has to be paid for as coal, and the 
quantity of ash is estimated at between 25 and 30 per cent. 


THe Trade Marks Committee of the Federaticen of 
British Industries has decided to oppose Part 2 of the 
proposed new Government Bill ‘‘To amend the Trade 
Marks Act, 1905,” on the ground that it will inflict serious 
injury on the owners of perfectly legitimate trade marks. 
Part 2 deals with “« Provisions for the Prevention of Abuses 
of Trade Marks,” It has also been decided by the same 
Committee that the proposed British-Empire Trade Mark 
should be opposed. Ht nt 3 

A CANAL, to be made after the war,’is proposed by 
M. Jacquinot, engineer in chief for bridgés and roads in 
France, as a connecting link between” Rouen and the 
north, by way of Paris. ‘The canal“would be made 
between ‘Méry sur Oise, and Epinay sur Seine, a distance 
of about 15 kilometres. A project in view of this con- 
nection has been brought forward for a cut-off between 
Noyon and Perrone, and between the latter town and 
Arlieux, called the Canal du Nord, 60 kilomotres in ‘total 
length. 

Wits reference to the proposal to establish works in 
Australia for the manufacture of steel tubing by the 
Lloyd-Wells process, the British Trade Commissioner is 
informed that a company is about to be registered with a 
capital of £60,000 to establish the necessary works. The 
capacity of the plant is to be 1,000,000ft. of tubing per 
annum. The American concern controlling the patent 
for these machines in the United States has laid down its 
own plant for the rolling of steel strip, and has offered to 
supply the Australian company with 500 tons of strip 
monthly. Pee. 

a 

Accorp1ne to a recent note in L’B¢dnomista d’ Italia, 
the Italian Government is at present considering the 
future development of the sulphur industry in Sicily, in 
view of the cessation of operations by. the Sulphur Combi- 
nation on July 3Ist next. ~The-Mintstry-of Industry has 
appointed a committee consisting of representatives from 
other Government departments. The question will be 
considered from every standpoint, as it is considered an 
important one, since Italy is now the sole supplier of 
sulphur to her European Allies for all industrial require- 
ments, inclusive of military and agricultural needs. 


AccorpiIne to an advertisement in the Italian Press, 
the Ilva Company, which controls many industrial under- 
takings in Italy, has decided to increase its capital from 
50 to 150 million lire—from £2,000,000 to £6,000,000. The 
object in seeking the increased capital is to render Italy 
independent as far as possible of foreign help for the 
development of her metallurgical and mechanical industry, 
and to embark on a programme of industrial reconstruc- 
tion after the war. It is also proposed to inaugurate 
industrial developments in the south of Italy, to secure 
the “‘ economic redemption ”’ of that part of the country. 
The construction of a fleet of merchant ships is also under 
consideration. 


Many industrial companies have been formed in Japan 
since the outbreak of the war, many factories are in course 
of erection, and numerous works already existing are 
being enlarged and more modern plant installed. In the 
number of establishments the chemical industry takes first 
place in recent developments, says the Chemical Trade 
Journal. At least twenty new companies have been 
formed with a combined capital of about 30,050,000 yen 
(yen =: 2s.). These new companies operate twenty-eight 
factories. Among their chief products are sulphate of 
ammonia; potassium chlorate, caustic soda, bleaching 
powder, sulphate of potash, potassium carbonate, sodium 
sulphide, sodium chloride, sodium peroxide, iodine, fatty 
and stearic acids, nitric acid, glycerine, oils, dyes, drugs, 
fertilisers, disinfectants, phosphorus, &c. About eighty 
firms in Japan are engaged in the production of potassium 
chlorate. SORE tas 

In a paper on “ Electric Winding “Engines,” recently 
read by Mr. John F. Perry, before agpint meeting of mining 
and electrical engineers, the: author said*in a colliery dis- 
trict a great economy could ‘be éfiectéed ‘by the various 
colliery companies “contributing “capital* and erecting a 
central power station’ at*the' most’ convertient spot in the 
locality, instead 6f eath company. generating its own power, 
often at-great incdnveriience die to Total conditions at the 
individual colliery. “Undér this arrdngément the power 
station would have its ‘own’ staff and engineer, who would 
be responsible to a power-committee; having one or more 
representative members. “from each ‘colliery supplied. 
If the power station wére of sufficient capacity, by-products 
could be extra¢ted from the coal and ‘the boilers, gas or 
coke-fired or a combinatién ‘of ‘both: “Such a centralised 
power station would have*far-reaching results ; the price 
per unit generated ‘would be ‘considerably less than the 
price at which’ anyone colliery company could produce 
power on its own. Fuarther,-owing to “the larger capacity 
of the system, and the diversity-factor existing between 
different pits, équalisation,“eXcept fér tlie Very large equip- 
ments, would probably be unnecessary and winding by 
means of A.C. equipments be general. 
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NOTICE TO OUR READERS. 


Owing to the pise in the cost of labour and 
material the price of “The Engineer” has been 
inereased to 9d. 


The subscription rates on renewal orders have 
therefore beeE increased by 4s. 6d. per annum at 
Penewal dates, and the subscription rates to new 
subscribers by 4s. 6d. per annum as from the ist 
of March, 1918, 





Ships Our Need. 


Ever since Mahan collected all the evidence and 
presented it in a form which is as convincing to the 
layman as to the expert, to the general reader as to 
the historian, it has been accepted as a fundamental 
truth that that nation which holds the command of 
the seas can never be overcome. It is on that truth, 
even though it was for many a year unrecognised, 
that the British Empire wes built up and is main- 
tained. It is with a complete appreciation of that 
truth that Germany continues to regard Great Britain 
as her principal enemy. As long as the command of 
the sea remains in her hands, so long must the ripest 
victories that Germany may secure on land prove 
but dead sea fruit. Great Britain and her Allies will 
continue to win the war, whatever fortunes may 
pursue their armies, if they can continue to contain 
the Central Empires within the compass of the land. 
Victory is to those who hold the seas. We make no 
apology for repeating this familiar truth, for in the 
clash of great armies and the almost immobility of 
the great navies of the world, it is in danger of being 
forgotten ; indeed, it would seem, if we read events 
of the past few months aright, that it has already 
been forgotten, and itis therefore the more necessary 
that it should be frequently reiterated, 

Failing, as she was bound to fail, to secure the 
mastery of the seas by naval victories, Germany 
entered upon a course of which we must recognise the 
astuteness. She saw clearly that command of the 
sea is no more than an idle boast, however unconquer- 
able may be your men of war, if your ships of com- 
merce cannot pass to and fro in peace and ease. 
She set herself therefore stoutly to the task of making 
the ocean highways unpassable and of destroying all 
the shipping of the world save her own. Could she 
succeed in this course she would attain a triple object, 
she would make the opposing navies of the world a 
laughing stock, she would uadermine the strength 
of her enemies by robbing them of food and necessary 
commodities and material of war, and she would so 
diminish the available shipping that on the con- 
clusion of peace she would be able at once to secure 
for herself the leading place in maritime commerce. 
Against her attainments of these three objects we 
have to fight ; it is, we may say, the greatest duty that 
now faces the Allies. The war on land may stand still ; 
it may go well, it may go ill for us, but no event on 
the field of battle is comparable in importance with 
the events on the sea. It is a small matter that the 
submarine is causing us some inconvenience in the 
matter of food, and depriving us of some of the 
luxuries that we had allowed to become part of our 
lives ; it is, on the other hand, a matter of the greatest 
importance that if Germany should succeed in reduc- 
ing international commerce. to insignificant pro- 
portions, she would as certainly win the war at sea 
as if her navy had succeeded in destroying ours. 
That we take to be a fact, which no one who has 
given any attentioa to the problem will for one 
moment deny. It remains then to be seen how we 
are meeting the menace to the shipping of the world. 
There are obviously but two ways in which the attack 
j can be met, first by destroying or impounding the 
_enemies’ submarines, and secondly by increasing the 





numbers of ships, at least as rapidly as the enemy can 
reduce them. As regards the first of these methods, 
there is, on the whole, cause for satisfaction. Satisfac- 
tion not complete perhaps, but yet, in view of the vast 
difficulty, as grext as it is fair to expect. In presenting 
the Navy Estimates on Tuesday afternoon, the First 
Lord of the Admiralty was able to show that the 
submarine menace is “held” if not “ mastered.” 
“The submarine,” he said, “is being destroyed in 
increasing numbers, and as our methods develop I 
feel confident that the numbers will still further 
increase. . . . I think it would not be an unduly 
favourable estimate to say that in recent months the 
chances against a submarine returning from its 
voyage in these home waters are about one in four or 
five, and thet for some months now we believe that we 
and the American forces in home waters have been 
sinking submarines 4s fast as they can be built.” 
Moreover, the increasing adoption of the convoy 
system, and the employment of a surface barrage of 
patrol vessels in the Channel has limited the depreda- 
tion of the enemies’ craft, and the amount of the 
world’s shipping that they are able to destroy is, as 
Sir Eric Geddes showed by: a diagram, on a falling 
curve. We must refer our readers for further partic- 
ulars to the excerpts from the First Lord’s speech, 
which we give on another page. It must be admitted, 
then, that the Allied navies are doing their work well, 
and that the first of the methods of circumventing 
the enemies’ efforts to destroy our command of the 
sea is being effectively applied. What now of the 
second ? The words of Sir Eric Geddes on this point 
were exceedingly grave, and all the graver because 
they were delivered with the calm logic of the business 
man. Our output of merchant tonnage is defective 
and disappointing. In the last quarter of last year 
the monthly output was 140,000 tons, in January of 
this year it dropped to 58,000 tons ; in February, it is 
hoped that the figures of output will show a very 
marked improvement even of two to one, “ but still 
only about two-thirds of what the same yards and 
fewer men have done in a month.” It is possible to 
advance many reasons for this state of affairs—the 
most cogent, possibly, that to measure shipbuilding 
output on a monthly scale is to open the path to 
misunderstanding. Even a quarter is too short a 
time, and it is always within the bounds of probability 
that the figures of a month, of a quarter, nay, even 
of a half year, may be wholly changed by the end of 
twelve months. But we dare not bank on that issue. 
The matter is too pressing. It is not sufficient to say 
that at the end of the year the output will have 
reached the anticipated figure. Ships are needed 
and are needed at once, and the monthly average 
must be maintained. Furthermore, it is not sufficient 
that we should meet our current losses alone, we have 
to make up past losses; the commercial navy must 
be rebuilt to its old, and more than its old, dimensions 
before we can be at ease in our minds, not only about 
the future, but even about the course of the war. 
There is no conceivable subject of greater importance 
than this—the acceleration of merchant shipbuilding, 
and no question is more engrossing than that which 
asks why the output has fallen below the anticipated 
level. ‘‘ J am driven to the conclusion,” said the 
First Lord, ‘‘ that even at this late date the situation 
is not fully realised. My right honourable friend, the 
Member for the Blackfriars Division of Glasgow 
—Mr. G. N. Barnes—has in this House recently 
appealed to the working men of the country, with 
far greater authority than I can claim, to’ put their 
backs into the work. I believe that the individual 
piece-worker works as hard now as he did last year 
when he is actually at work, but he seems more 
ready to take holidays, and we cannot afford holidays 
whilst there are food queues. Any estimate of output 
for the future must depend almost entirely upon the 
determination of employers and men in the shipyards 
and marine engineering establishments.” In this 
passage Sir Eric Geddes seemed to suggest that 
neither the workmen nor the employers are extending 
themselves to the utmost. We may feel some sur- 
prise that in view of our great needs all other feelings 
should not be subordinated to that of patriotism, but 
we cannot deny. that the Government itself, partly 
directly and partly indirectly, has contributed to the 
advent of the present state of affairs. Of the ship- 
builders’ and engine-builders’ aspect we prefer not to 
say more for the moment. We are confident that as 
far as in them lies they will, after this serious statement 
of the First Lord’s, make every further exertion that 
is in their power to overtake the arrears. We wish 
we could feel the same confidence about the attitude 
of the men. Here a different chain of circumstances 
has to be considered, anda curious one it is. In order 
to meet. the high cost of living the Government has 
agreed to successive increases of wages, and in order 
to augment output, it has encouraged the introduction 
of piece-work. Ifthe cost of living had remained high 
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it is conceivable, at least, that in order to meet it the 
workmen would have put in a full week’s work and 
taken a full week’s wages, but whilst the price of 
commodities has risen the cost of living has fallen, 
for the simple reason that the commodities are now 
unpurchasable. Put it this way, A young workman, 
let us suppose, some months ago worked for all he was 
worth with the object of saving enough to purchase 
a motor bicycle. Motor bicycles are now useless 
possessions and the workman has no temptation to 
purchase one, and therefore less inducement to work 
his hardest. Parallel cases may be found in other 
directions and the men cannot spend the money they 
are capable of earning. The obvious, but impossible 
course is to reduce wages, or alternately to allow 
commodities to rise to the natural level dictated by 
supply and demand. In our haste to prevent 
profiteering which benefited a few we have, perchance, 
robbed ourselves of the very thing that benefited 
many—the inducement to work. It now remains to 
be seen if it be not possible to awaken in the men of 
the shipyard and the engine shop a sense of patriotism 
which will impel them to make greater endeavours. 
If that course fails another course may appeal to the 
Chancellor of the Exchequer. 

It is, we always feel, almost fruitless to look back 
in the middle of a great war at the early faults and 
saddle different people with the responsibility. The 
faults arise through ignorance of conditions which 
cannot be wholly foreseen, and it is generally unfair, 
with later knowledge in our possession, to blame and 
condemn those who made errors in the past. But 
when by so doing we take steps against the repetition 
of the same mistakes the action is defensible. We 
hold that the difficulties in which we are now involved 
arise directly from a too sanguine view of the length 
of the war. Preparation for the present moment 
should have been made in 1915, and on the assump- 
tion that the war would last for inuch more than 
three years. Events have blown all forecasts 
to the wind and no one can now see any indication 
that marks the coming of the end. It may be near, 
it may be as far off as ever, but the only prudent line 
of action is to assume that we have years of war still 
before us and to lay our course on that assumption. 
Only by so doing shall we avoid repeating serious 
mistakes of the past. 


“What Industry Owes to Chemical Science.” 


A usEFUL little book has been made of the series 
of articles on “ What Industry Owes to Science,” 
which appeared in our columns during the month of 
December, 1916, and the first six months of 1917. As 
the authors explained in their conclusion, their 
review of the debts of industry to science deals mainly 
with the claims of chemical science, and for that 
reason the title of the book has been modified. A 
valuable and inspiring foreword has been contributed 
by Sir George Beilby, Director of the Fuel Research 
Board, who has for many years, and untiringly, 
urged the necessity for the increased appli- 
cation of scientific method to manufacturing opera- 
tions, and is eminently qualified to be heard on 
the subject. The work has been further augmented 
by the inclusion of a bibliography and an index. 
The aim of the authors was not to produce a 
comprehensive text-book of technology, but to indi- 
cate by examples the influence of science on the 
progress of various industries, thus supplementing 
the demand so persistently expressed of late for 
the encouragement of scientific principles in indus- 
try, in commerce, and in the affairs of the State. 
The chief stages in the building up of an industry 
are commonly associated with the names of repre- 
sentatives of both pure and applied science, and the 
authors dealt with the claims of both impartially. 
Credit is accorded both to those who make funda- 
mental discoveries and to those who build upon 
them for the benefit of mankind. Pure science has 
been immeasurably enhanced by those who have ap- 
plied and developed its principles, whose work is no 
less scientific because it is utilitarian. A discovery of 
to-day, perhaps of merely passing interest, becomes 
of great importance to-morrow, or, it may be, a 
hundred years hence. It is not always the discoverer 
wha is able to: develop his work or who can foresee 
the extent of its possibilities. The translation of a 
process from the laboratory to the large scale opera- 
tion, the ingenuity and initiative, the risks and 
responsibilities, are matters left, in the majority of 
cases, to those whom we may call for present purposes 
the practical men, who are in demand quite as much 
as the investigators. In the past, British industries 
have employed chemists, but neither in sufficient 
numbers, nor always of the right kind, nor always 
to the best advantage. In many cases chemists 


have been regarded as analysts—solely as analysts 
—to check the quality of materials and examine 





products; in others a single research chemist, or 
even in large concerns seldom more than half-a-dozen, 
may have been engaged for investigation work ; whilst 
it has been the exception rather than the rule to 
employ chemists for the control of works operations. 
Of course, the nature of our industries partly accounts 
for this state of affairs. We have not tackled to 
the same extent as our foreign competitors the pro- 
duction of dyestuffs, photographic materials, phar- 
maceuticals and fine chemicals covering a wide range 
of substances produced under the direct control of 
highly skilled chemists working individually. Such, 
products may not realise profits for considerable 
periods, are held at call in stock, and listed for the 
market of the whole world, instead of being manu- 
factured to contract and for immediate disposal in 
large bulk, work usually requiring less supervision 
when once the process of production is established. 
Further, while our manufacturers were looking 
always to production on the large scale, the atten- 
tion of our chemists was confined in the main to the 
operations of the laboratory and to problems con- 
nected with substances, of less importance in bulk, 
but yet very essential and not to be neglected, 
on which our competitors have thrived. Lack of 
opportunity for expansion forced many chemists who 
would have made good technologists into teaching 
and other callings, and drove far too large a propor- 
tion of promising men to seek appointments abroad. 
The war has effected changes which have so reversed 
this state of affairs that many teachers have now 
become industrial chemists, and there is likely to be a 
good demand for such men if we become more self- 
supporting in many of the products hitherto imported 
from abroad. Of analysts there should not be a 
serious shortage ; but we are more concerned with the 
need for research chemists of the highest type, who 
are very rare, and for chemists who are men of affairs, 
of whom the supply will depend very much on the 
means adopted to secure it. Sir George Beilby 
rightly, then, indicates the importance of encouraging 
our youths who show an aptitude for science to prepare 
themselves for careers in industrial life, and he 
recommends the book—which is a record of results 
achieved—as a useful introduction to that aim. 
For control work in chemical industry a know- 
ledge of the fundamental principles of engineering 
is absolutely essential, and chemical students of 
marked practical ability will be wise te take courses 
in engineering as part of the extended training 
now regarded as necessary for their profession. 
The functions of the industrial chemist should include 
the design, erection and management of plant for 
manufacturing processes. He must be a sound 
chemist and sufficiently an engineer for the purposes 
of the industry to which he becomes attached, so that 
with experience he should become in the course of 
time what we understand by the term “a chemical 
engineer.” A chemist who hopes to achieve that 
position must have at his command considerable 
knowledge beyond the range of the ordinary univer- 
sity curriculum. He should already possess a sound 
knowledge of chemical and physical phenomena and 
laws, and of the chemical properties of materials of 
construction and of substances employed in manu- 
facturing operations ; but he must extend his know- 
ledge of the physical properties of materials of 
construction, such as stress and strain, and the 
influences of heat and cold, and must appreciate 
the difference between working in small and large 
bulk, and consequently with small and large apparatus. 
He must acquire experience, therefore, in the engineer- 
ing problems involved in the development and trans- 
mission of heat and power; he must possess some 
ability as a draughtsman and have an acquaintance 
with the principles of construction of buildings and 
plant, having due regard to initial cost and subsequent 
expense of maintenance. In all this, however, he 
must realise his limitations in order not to attempt 
unduly to usurp the functions of the engineer, or he 
will assuredly court disaster. 


With no desire to belittle the claims of theoretical 
work or of analytical chemistry, it appears to us a 
matter of first importance that young chemists should 
be afforded further opportunities than they have had 
hitherto of realising the bearing of their work on 
manufacturing operations of all kinds. The problem 
of bridging the gap between science and practice 
is at last receiving attention. We observe increasing 
activity on the part of our universities, colleges, and 
professional institutions in the encouragement of a 
greater appreciation of applied science in its broadest 
aspects. The head chemists in works, who are 
also largely responsible for shaping our young tech- 
nologists, realise that they can do a great deal to 
further this object by taking an interest, not only in 
the chemists under their control, but in the students 
of science in the institutions in the neighbourhood 
of their concerns. In some,cases arrangements are 


poe made, on the one hand, for allowing works 
chemists time to attend advanced classes, and on the 
other for permitting students to obtain an insight 
into large-scale operations on the works. Further, 
the system of inviting experienced technologists 
to give lectures on industrial subjects to advanced 
students is likely to become a valuable part of 
technical training. It is well that occasions should 
constantly be sought to bring our young men of 
science, not only those who are going on the works, 
but those who are to be research chemists and 
analysts, into contact with the large scale, in order 
that their views may be broadened by seeing some- 
thing of the methods and processes of the work-a-day 
world. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
peers! 
SPEAKING some days ago to the 


D. The f managers of London Elementary 
Efficiency. Schools, Lord Crewe said :—‘‘ We 


are now undergoing a phase of 
reaction against efficiency. A few years ago we were 
all for efficiency, and especially for German efficiency ; 
but now, when we see the effect of efficiency on a great 
nation which had set itself to govern the whole 
world and had lost its own soul,there was reaction 
against an efficiency which might lead to such 
disastrous moral results. All were aware of the 
risks attaching to a thoroughly efficient central 
organisation, and so far as possible desired to bring the 
subject of education within the ambit of interest of 
people of quite different sorts and conditions, of 
varying degrees of leisure, and of diverse capacities.” 
So great a danger does he run who says ever a word 
against the cult of efficiency, so open does he throw 
himself to the attack of the progressives, and so 
likely does he render himself to be classed with 
reactionaries, that we cannot but admire the courage 
of the Lord President. It is quite true that the 
moral collapse of a nation which had made progress 
its god has in some measure led men to inquire if 
efficiency may not be too dearly bought, for “ what 
profiteth it a man if he gain the whole world and lose 
his own soul’”’; but, on the other hand, we may be 
justified in believing that efficiency is not incom- 
patible with a noble code, and that it is only when 
it is overpowered by excessive ambition that it loses 
its high qualities. Fine in itself, it, like the portrait 
of ‘*‘ Dorian Grey,” may take on each new aspect of 
those vices into which the living original falls, until 
at length, disgusted with his reflection, the sitter 
himself rips it to ribbons—and in so doing, as did 
Dorian Grey, destroys himself. If there is indeed a 
reaction against efficiency, and we believe Lord 
Crewe has some justification for saying that there is, 
it is a reaction not against progress, not against the 
best use of our resources, not against the most careful 
development of human intelligence, but against a 
progress which is only progress in name, a progress 
which places greatness in industry higher than 
happiness and contentment, and subjects human 
intelligence to a greed for prosperity that has no 
higher object than the surpassing of competition in 
the international commercial race. Efficiency has 
undoubtedly a tendency so to control men, so to rob 
them of their individuality, so to make them but 
levers in the machines they attend, that the intelli- 
gence which looks upon it with detachment begins to 
see something repugnant init. Is it becausé efficiency 
is the right attribute of machinery that one feels an 
indefinable objection to applying the word to men ? 
We cannot avoid the conviction that the mechanics 
of the past, who were masters of craft, were more 
human than will be the mechenics of the future, 
brought up to perform for a few hours a day one 
simple operation and one only. We doubt, indeed, 
if the fact that they will enjoy more leisure, will ever 
quite counterbalance the dwarfing effect of performing 
for five or six hours a day an operation compared 
to which squeegeeing the mud off a pavement is a 


high art. 
* * * * * 


WE have elways recognised many 
sound objections to the shift 
system, but we have never taken 
into account a reason for opposing 
it which is advanced by a labour writer in ‘‘ The 
Organiser ’’ for February—a paper, by the way, 
which, after appearing as a diminutive pamphlet for 
some months, is now published in a very presentable 
form, excellently printed in, large type on pages of a 
convenient size. The author of the view to which we 
refer is obviously by nature an orator. We may 
opine that he loves speaking, and a terrible thing, 
in his opinion, would it be were he left with a cimin- 
ished audience, and possibly with no audience at all ! 
With this painful contingency in mind, he strongly 
opposes Lord Leverhulme’s scheme. We need 
scarcely remind our readers that the basis of this 
scheme is a six-hour day, but as it is grossly 
uneconomical to work machinery at a load factor 
of only 25 per cent., shifts are a necessary part of the 
plan. We believe Lord Leverhulme has in mind 
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two, possibly three, shifts of six hours each; the 
author of the article under discussion assumes that 
in time there would be four. He may be right as far 
as one or two industries are concerned, but certainly 
not for all; the world is far from anxious to turn 
night into day permanently, and one of the first 
steps it will take on the conclusion of the demand for 
munitions will be the reduction of night work. Prob- 
ably two shifts of six hours each would be the standard 
in most trades. Even they, however, would be one 
too much for our author, whose fear in life is that if 
some portion of the people is always at work, he will 
never be able to get a full house for his meetings. If 
we may believe him the attendance at meetings is 
one of the things that labour cannot bear to forego. 
‘* Whatever,”’ he writes, “‘ may be urged in criticism 
of the lack of vision of the rank and file of trade 
unions, it is certain that it is jealous to the highest 
degree of its right to attend meetings if it pleases.” 
We do not know why the taunt about “lack of 
vision ’’ has been thrown in, but the shrewd guess 
may be made that the anonymous author is a visionary, 
and that sometimes the greatest exertion of his 
oratorical powers are insufficient to open the eyes 
of others to the things he sees. From internal 
evidence we are led to suppose that not only does he 
speak at labour meetings, but that his voice is not 
unknown at the gatherings of mutual improvement 
societies, and that, so powerfully is he impelled by his 
gift, even at religious reunions he has his say. Surely 
it is the strangest argument that has ever been 
advanced against an important economic change that 
it reduces the audiences at labour, religious, or 
educational meetings, but it is one that cannot be 
neglected. Odd as the view appears, we cannot 
assume that our author’s opinions are isolated or 
unique, and we must therefore count them amongst 
the forces in opposition to the shift system. 


* * * * * 


WE do not know for how many 


— years Mr. F. A. Halsey has been 
S wm fighting the metric system— 
sess his famous book, ‘The Metric 


Fallacy,’ appeared in 1904, and he had been hammer- 
ing at the subject long before then—but however long 
he may have been in the thick of the fray he shows 
no signs of weakness and his latest work is just as 
energetic, just as characteristic, as his earliest. 
Some months ago,in order, if we remember aright, 
to do battle with the Bureau of Standards, which is 
strongly prometrist, he set on foot the American 
Institute of Weights and Measures, 20, Vesey-street, 
New York, a body which has the support of many of 
the most eminent manufacturing engineers in America. 
It is the business of the Institute to defend English 
measures against all comers, and it has no stouter 
champion than the veteran F. A. Halsey. We have 
just received from it a pamphlet entitled the “ Metric 
System in Export Trade ’’—a second and revised 
edition—-which we strongly commend to the attention 
of all who are yet undecided whether to support or 
oppose the change of our national measures. It is a 
review of the replies to a series of questions sent out 
to more than six thousand American exporters. We 
always have our doubts about guestionna’res because 
as a rule it is only the people with strong views that 
reply, and not infrequently the questions draw the 
very answers that are hoped for, but in this case we 
think it must be admitted by all who read the pam. 
phlet that extraordinary care has been taken to arrive 
at the truth, the whole truth, and nothing but the 
truth. We may regret that out of over six thousand 
applications only 1445 countable replies were found, 
but even then it must be admitted that the number is a 
large one, and since it covers a wide and varied field 
it must be regarded as representaiive. The question- 
naire asked (1) to what extent, in order to adapt their 
goods to the need of buyers, exporters had been 
obliged to adopt the metric system; (2) to what 
extent metric containers were used ; and (3) to what 
extent in literature and correspondence with metric 
countries it had been found desirable to use metric 
measurements. The first of these three questions is 
the most importent. Analysis of the enswers showed 
that over 82 per cent. of the exporters did not use 
the metric system et all, whilst only .4 per cent. 
used it exclusively. The second question showed 
that nearly 52 per cent. of the exporters did not use 
it at all, and the third that 59 per cent. did not. 
Further analysis brings out many interesting points 
with which we cannot deal, but the essential fact is 
that these American exporters have fouad that their 
trade has not suffered in the slightest degree by their 
adhesion to the English system. As Mr. Halsey puts 
it. the purchaser of a watch does not ask whether it is 
meade to one system or the other. All he asks is that 
it should work well. The case is the same with 
machinery of all kinds and with other manufactured 
goods. The report confirms us in the view we have 
held consistently that perfect liberty should be lef. 
to all to use that system which suits them best. 


21658, as 


WE are delighted to see that the 
Board of Trade Journal, continuing 
its ebstract of the reports of 
‘Departmental Committees, deals 


Depreciation. 


in its last issue of February with the — of 





depreciation of machinery. It cannot be doubted 
that the tendency in this country is to write off the 
value of machines too slowly, with the consequence that 
since they continue to appear as valuable assets on the 
books they are not discarded as frequently as they 
ought to be, or, alternatively, not enough is put by 
year by year for their replacement. Not only do 
private concerns sin in this respect, but the Govern- 
ment and local authorities pursue the same vicious 
course. We need only recall the totally inadequate 
allowances for depreciation on many municipal 
tramway undertakings to see an example of official 
blundering. In how far manufacturers themselves 
are guilty and in how far they are the victims, it 
would be difficult to say. The income-tax’ com- 
missioners allow, in normal cases, a rate of deprecia- 
tion of 5 percent.,and in exceptional cases 7} per cent., 
on machinery. It is far from impossible that they 
find rarely any disposition to claim more and, as we 
know, in not a few cases the owners are in the habit 
of writing off much less. On the other hand, it is certain 
that some far-seeing firms, having got all the rebates 
they can from the income-tax commissioners, never- 
theless write down their machinery at a higher rate, 
considering it better to pay the income-tax on the 
increment than hamper themselves in the future. 
But however that may be, all engineers and machinery 
users will agree with the Committee that more 
freedom should be allowed in fixing the rate of 
depreciation, and that companies should, if anything, 
be encouraged to write off more than they, as a rule, 
now do. ‘‘ We recommend,” say the reporters of the 
Engineering and Shipbuilding Committee, “‘ that in 
ordinary peace time not less than 15 per cent. be 
allowed for depreciation on the decreasing value of 
machinery and plant and 74 per cent. on the decreas- 
ing value of docks, wharves, and similar fixed 
structures and buildings.” The Committee of the 
Engineering Trades recommended 10 per cent. for 
machinery used by day only and 15 per cent. for that 
used both night and day, “‘if, in fact, such a charge 
is made in the books of the firm or company against 
its profits.” The Committee which studied the 
textile trades gave no figures, but its recommendation 
follows the same direction. ‘“‘The drastic writing 
down of plant and machinery in this country is 
discouraged by the comparatively small allowance for 
depreciation and wear and tear conceded by the 
Income-Tax Commissioners. This allowance, always 
insufficient, appears to us to be wholly inadequate in 
these days of constant progress in invention, when the 
frequent replacement of old plant is essential to 
economical and efficient production. It is obviously 
bad policy on the part of the State to take, or to 
sanction, any action which discourages the develop- 
ment and maintenance of plant and machinery upon 
the highest level.”’ It now remains to see what is the 
outcome of these perfectly unanimous recommenda- 
tions. The Chancellor of the Exchequer will be 
torn between the desire to get the income-tax— 
always his first consideration—and his desire to 
encourage the machinery owner. 


* * * * * 


WE are reminded by the appear- 
ance of an advance copy of a new 
journal, Chimie et Industrie, the 
official organ of a French society 
of chemical industry which was only constituted last 
year that, incredible as it may seem, France, before 
the war, had almost surpassed this country in the 
neglect of chemical science. We say incredible 
because it is hard to believe that a nation which 
numbers many chemists with classical reputations— 
Lavoisier, Pasteur, Curie, Berthelot, Berthellet, 
Fourcroy, Gay-Lussac, Dulong and Petit, and many 
another familiar name—in its rolls of fame could ever 
have been blind to the importance of that science. Yet 
have we not here in this country a similar example ? 
We, too, have provided the world with not a few of its 
most advanced thinkers in the field of chemistry, and 
yet, as we know, the science was held in relatively 
low esteem before the war showed us in an unmis- 
takable way how great a reliance we had placed upon 
another nation, and how little care we had taken to 
develop our own talents. Let us, however, be quite 
fair both to France and to ourselves. We say, 
following the habit of the day, that we had neglected 
chemistry, but that is not strictly true. The science 
of chemistry had always its prophets; it was the 
application of science to industry that was lacking. 
There is, let us admit, something rather noble in that 
attitude. We have a kind of sympathy with those 
who like_to think of science as something on a higher 
plane, who feel a certain amount of regret when they 
see their goddess doing the common drudgery of the 
household and the factory. Germany never had 
any such feeling. She has used her science for what 
she could get out of it. Just as she employed it with 
thoroughness in commerce she has used it with a 
degrading ruthlessness in war. In both respeets we 
are obliged by circumstances to follow her. Utili- 
tarian chemistry is the chemistry of the future, and it 
is to encourage it in France that the new society has 
been created. The object is approved by many of 
the leading men of the nation, and we make no doubt 
that France will succeed, just as Great Britain is now 
succeeding, in stimulating such an interest in applied 
chemistry, that, amongst the many things which 
Germany will find when all is done, that she cast away 
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when she defied the rest of Europe, is the hold she had 
upon chemical manufactures. It may be said with 
certainty that if the Allies, if France, England, Italy 
and America work together in harmony they can so 
foster each in its midst those chemical industries that 
are best suited to its conditions that the predominance 
of Germany will be, for ever lost. We welcome, 
therefore, very heartily, the creation of this French 
society, and we are glad to know that our own parallel 
institutions are holding out to it the hand of friendship. 
It will be no small matter if two great nations, which 
have fought shoulder to shoulder in the trenches, 
fight also shoulder to shoulder in the great commercial 
struggle with the Central Empires. 








OBITUARY. 


JAMES MITCHELL HEWITT. 


THE death occurred on February 25th, as the result 
of an accident on the railway, of Mr. James Mitchell 
Hewitt. Mr. Hewitt was born in Glasgow in 1855, 
and received his training as an engineer with Messrs. 
James and George Thomson, of Clydebank. He came 
to England about the year 1876, and was in the service 
of Mather and Platt, Limited, Salford, from 1889 to 
about 1899. During that period he was concerned 
on their behalf in the electrification of the City and 
South London Railway and of the Douglas and Laxey 
—Isle of Man—Electric Tramway. 

In 1899 Mr. Hewitt commenced to practise as a 
consulting engineer, and in that capacity was engaged 
in the construction of various electric tramways, and 
in the electrification of cotton mills, in which work he 
was one of the pioneers. In connection with his 
business he was for some time in Spain, Russia and 
Sweden. He was the joint inventor of Hewitt and 
Rhodes Slipper Brake for tramcars, and himself 
invented certain improvements in pumps; various 
improvements in internal combustion engines, 
especially those for motor cars; a friction variable speed 
gear for motor road vehicles ; improvements in the 
steering gear of automobiles and in friction clutches ; 
and a combined friction clutch and variable speed 
gear. 

At the time of his death Mr. Hewitt was the 
managing director of the Saver Clutch Company, of 
Altrincham, Cheshire. 











MINISTRY OF MUNITIONS ORDERS. 


STANDARD QUALITY BAR IRON. 


With reference to the same General Permit as subse- 
quently modified, fixing maximum prices for—amongst 
other things—bar iron, the Minister of Munitions gave 
notice, under the date of 15th February, that, from that 
date, until further notice, the General Permit should take 
effect as if under the heading “‘ Maximum Basis Prices for 
Bar Iron,”’ the following words, viz.:—‘‘ Standard quality, 
ordinary sizes and merchants’ lengths, £13 17s. 6d. per ton 
net, f.o.t. makers’ works,’”’ were substituted for the words 
“* Standard quality, ordinary sizes and merchants’ lengths, 
£13 15s. per ton net, f.0.t. makers’ works.” 





LEAD—ADDITIONAL MAXIMUM PRICES FOR 
TYPE METAL. 


With reference to the Order of the 1st September, 1917, 
the Minister of Munitions, under the date of February 
19th, ordered that as from that date until further notice 
the Order referred to should take effect as if there were 
specified ir. the schedule thereto. the following classes of 
lead and maximum prices respectively applicable to them : 

Used Type Metal.—(a) Type in case, including standing 
matter in chase and paper, on boards, and matter awaiting 
distribution, £43 per ton. (6) Spacing material, including 
quads, quotations, metal furniture, and leads, £29. (c) 
Electro plates and blocks, £30. (d) Stereo plates, metal 
and blocks, £36. (e) Linotype metal, £32. (f) Monotype 
metal, £36. These prices include cost of packages and 
delivery f.o.r. Nothing contained in this new Order will 
relieve the purchaser or the seller of any type metal from 
the necessity of obtaining and observing the terms of the 
licences required under the Order of the Ist September, 
1917. 





We are informed that manufacturers of steam fittings 
have been authorised to supply fittings, involving the use 
of a total weight of copper not exceeding 7 lb. without the 
necessity of receiving a permit or certificate provided that 
the applicant is able to send to his supplier a signed declara- 
tion as under :—“I certify that my Order, No. —, is 
for an urgent repair, and/or renewal, and is necessary for 
the continuity of my business.” 

These declarations are to be retained by the supplier 
for inspection by the Ministry of Munitions, and if the 
applicant is unable to sign such a declaration, he must 
apply to the Priority Department, Ministry of Munitions, 
1, Caxton-street, S.W. 1, for a permit, stating his case 
fully. 








Tuer Army Council has given notice that it is its intention 
to take possession of all stocks of wire nails imported or to 
be imported into the United Kingdom. All persons 
having in their possession, custody or control any stocks of 
wire nails of that description are required to furnish such 
particulars as to their business as may be required by or 
on behalf of the Director of Army Contracts, verified in 
such manner as he may direct’ The Order does not apply 
to any stocks of wire nails of less than 5 tons in quantity. 
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JOINTS AND JOINTING MATERIALS. 
(By a Correspondent.) 


THE average engineer, in whatever field he may 
find himself, is interested in the making of joints. The 
conditions under which joints are ui vary much, while 
almost every imaginable materia], ancient or modern, has 
been tried or adapted for the purpose. By easy stages 
supply has followed demand, and evolution has rendered 
the choice open virtually endless. Common sense is 
needed in the matter of jointing, as indeed everywhere else. 
If the conditions of use are properly analysed many quite 
ordinary, or more strictly common, materials costing 
pence are as effective as those of a more fancy character 
costing shillings per pound. Asin the case of medicine, & 
proper diagnosis must be made, and no simple prescription 
is @ cure-all remedy for every disease, even where the 
symptoms seem alike. 

Joints themselves separate into three distinct categories, 
e.g., plastic, sheet, and metallic. The quality required of 
@ joint is that in the first place it shall be tight when made, 
and this is complicated by the condition and area of the 
face, and, in some instances, by the certainty of periodical 
breaking and re making. There is therefore considerable 
permutation and combination of several factors open to 
leave out the question of rival solutions altogether. It 
is perhaps convenient to consider the factors under the 
nature of the material itself, and the plastic joint being 
the oldest deserves consideration first. 


PLASTIC JOINTING MATERIALS. 


Under this heading come all putty materials, red and 
white lead, manganese paste, ru t jointing and Portland 
cement. It may be broadly stated that plastic materials 
are not resilient, and are suitable for use where the expec- 
tation of life is considerable, and time can be given to 
harden off prior to use. Modern foundry practice has cut 
out quite a lot of former permanent jointing. Castings 
originally made in several pieces needing to be jointed 
together are to-day made entire. Cylinders, for example, 
formerly having two covers, one of which might remain 
undisturbed for many years, the other repeatedly removed 
for overhauls, are to-day made with an examination 
cover only. The ancient rust joint is a case of a permanent 
joint applied in a plastic form, needing time to harden, 
and of immense durability. Sal ammoniac and iron filings, 
packed closely intoa pipe spigot, becom > in time virtually 
@ part of the casting itself. The modern blow-hole filler 
for castings may be rded as its sole surviving descen- 
dant. Red lead putty is another case sur.iving, but in a 
limited wa, ; it mikes excellent permanent joints, and 
when properly made is as durable as the job itself. It 
needs time to harden, and also an slien substance to 
retain a sufficiency between the joint faces. As to the 
usual material itself, red lead is a misnomer ; the chief 
constituent is white lead powder, ground or pug; ed with 
linseed oil to a putty state. Dry red lead is incorporated 
into the white lead putty for two reasons ; it frees the mass 
from unpleasant tackiness, and acts as a drier does in 
paint. Red lead made into putty in the same way with 
boiled oil sets hard very quickly and cannot be stocked. 
The incorporation of the red lead has a marked effect upon 
the setting time of white lead putty. Its durability is due 
to its metallic base, while the longer it can be left prior 
the more its jointing ability increases. The drying of paint 
depends upon the oxidation of the oil, which takes place 
more rapidly when the oil has been boiled than when raw. 
Dry red lead pugged with boiled oil for immediate use is the 
best form of this plastic jointing material, but the incor- 
poration of dry red lead with white lead putty is the most 
convenient method for small amounts and incidental use. 
The main factor which has brought the red lead joint into 
disrepute, and caused it to be discarded, has been adul- 
teration. To test the purity of white lead putty demands 
very simple apparatus. An ordinary plumber’s ladle with 
a small portion of suspected material subjected to roasting 
over @ fire results in the reduction of the material to 
metallic lead. The oil is, of course, burnt out, and a pro- 
portion of the lead becomes lead ash—a grey heavy 
powder. The usual adulterant is a chalky substance— 
barytes—whose presence in any quantity can be easily 
detected under the test. While for the purposes of paint 
adulterated white lead may be successful, it is useless for 
joints, the success of which demands genuine hydrated 
carbonate of lead and genuine linseed oil. For this 
reason a fair price should be paid for warranted material ; 
colour, the most prized quality for paint, is a secondary 
consideration for joints. 

There is another salt of lead rarely used for joints, 
having merits worth investigation ; this is the yellow form 
termed litharge. It is in use largely as a basis of what 
the decorator terms patent driers—a substance incorpor- 
ated in small quantities in mixed paints to hasten dryings. 
As & jointing material it is already in use to joint up 
threaded barrel for petrol and paraffin. These fluids 
have an insidious creeping tendency, and will filter 
through where a joint is tight against high water pressure, 
even where the hydrocarbon’ fluids are merely standing 
and not under pressure atall. For this purpose litharge is 
made into a paint with glycerine and painted on the threat 
before assembly. As the mixture sets almost as soon as 
made only small quantities are mixed sufficient for the 
job in hand. In fact, it is necessary almost to mix for each 
joint as made. 

The tendency of petrol and paraffin to creep is extra- 
ordinary ; no riveted work, however well done, is really 
tight against them ; the fact is made use of in testing 
autogenous welding. The application of paraffin will 
find @ porous weld no other agent—hydraulic or air—will 
detect. Litharge being successful with petrol might be 
more generally employed for plastic joints of permanent 
character. It might prove superior to red lead incorpor- 
ated with white lead putty, or mixed alone with boiled oil, 
it could be utilised for a difficult job. At all events, it 
seems for some reason unknown to be neglected. 

A_ cure-all specific with extraordinary—advertised— 
merits, marketed under a fancy name, led one engineer 
to investigate a sample.. It proved to contain litharge, 
and a quantity of iron filings among other things. It was 
to be mixed with boiled oil, and applied in substitution 
for white or red lead putty. Like Mark Twain’s cure for 
& cold, it was a compound of all known ingredients. The 





fact remains that litharge was present in the compound, 
but it is the only instance noticed, during a fairly long 
experience, of its use as a jointing material for purposes 
other than petrol. 

Nearly every known material has been utilised to 
prevent the plastic material squeezing out—lamp 
wick or string is the most common. Brass wire 
gauze is one of the greatest value; to make assurance 
doubly sure it is often threaded with a couple of turns of 
lead wire. Such joints are largely used by marine engi- 
neers, and their virtues well known afloat. The.e is no 
question as to the permanence of red lead joints properly 
made from good ingredients ; they may be expected to 
last out the job itself if undisturbed. Corrugated brass or 
copper packing rings, used with a paste or putty material, 
are also much favoured. Fitted, however, to weak gun- 
metal flanges they are of dubious merit. A very usual 
practice is to employ them inside studs only. Upon the 
next occasion it is necessary to use two such gaskets, 
owing to flange distortion. Cases have come under notice 
where four such rings and several turns of lead wire have 
been found in a pair of flanges. Each time the joint was 
made the flanges deformed, and e.ch time probably the job 
was of the hurry-up order, so that excessive joint thi-kness 
was permissible. The -emedy is to use such @ gasket 
the full area of the flange cutting bolt-holes as with gauze. 
With flanges stiff and rigid quite a small ring will make a 
pe-fect joint. However, the corrugated gasket does make 
& first-class joint when properly applied. 

A plastic material for temporary joints, where cold 
water only is involved, is gutta-percha. By the use of this 
material castings can be tested prior to machining. It 
can be used over and over again by softening in boiling 
water, placing en masse on the flange, and bolting up with 
speed. The first expense of the material is the last, since 
it is used repeatedly by softening. Its initial price is 
high, but its actual cost is relatively low ; in fact, it is much 
cheaper for the type of test cited than any rival material. 
Plastic material cannot be applied successfully to narrow 
joint faces, it must be offered a fair area for effective use. 
With the exception of gutta-percha, to break a joint is to 
destroy its material. Plastic material in general is confined 
to joints of a permanent character, and must be given 
time to harden off. Where plate material is to be jointed, 
as in ships tank manhole joints, the faces of which are not 
machined, Portland cement and spun yarn is an effective 
material. The spun yarn or laid cord is applied exactly as 
lamp wick in a red lead joint. The present tendency is to 
abandon plastic material altogether, and use sheet packing 
for almost every purpose. There is a certain amount ot 
art required for red lead joints, and sheet material offers 
an alternative, having the advantages of speed in making, 
and the opportunity of following up a weep by an extra 
turn to nuts. 


SHEET PACKING MATERIAL. 


In actual practice every sheet material used for steam 
pressure requires following up, as the joint loses resiliency, 
and alters in character by increases in temperature. The 
most universal of all sheet packing is that made of mineral 
fibre asbestos, whose resistance to destruction by heat is 
well known. A considerable amount of alleged asbestos 
jointing and packing is pretty poor stuff. Yet the test is 
simple enough. Weigh a definite amount, and then heat 
to redness and weigh again ; any ash is obviously foreign 
material. A great deal of genuine sheeting is heavily loaded 
with mineral matter, the fibre merely serving to hold in 
place substances like gypsum and French chalk, both of 
which are very cheap, and so are expensively purchased 
at the price per pound of the fibre. Some amount of so-called 
asbestos packing is wholly canvas, and has no trace of 
genuine fibre. Another matter affecting utility and value 
is the quality of the actual fibre used. To see samples 
of raw material is to be struck by the divergence in length 
and appearance. The shortest of all will not weave, and 
is consequently embodied in card sheetings, or used in 
conjunction with sulphate of magnesia for non-conducting 
compositions. The difference in cost between long 
weavable fibre and virtually scrap material is considerable. 
Yet many card jointings only containing a percentage of 
refuse asbestos are charged at the same price as the genuine 
material ; that is, if the user is not alive to the facts. Soft 
woven asbestos yarn or string is apt to be the most expen- 
sive, since there is no opportunity for adulteration, except 
by mineral loading cf only a small percentage of total 
weight. This material needs the longest and conse- 
quently the most expensive fibre in its manufacture. 
The material known as asbestos card is a felted and 
pressed material made from the shorter fibres; every 
mechanic knows its tendency to break in an undesirable 
manner. Few of the cloth asbestos materials are wholly 
genuine, as a ieference to a red hot test will speedily show. 
What is generally known as asbestos tape is most 
often folded canvas only. 

Asbestos is of no value whatever where water is in 
question, and for saturated and consequently moist steam 
it should be steeped in boiled linseed oil. The oil used in 
plastic materials, as well as in the case of asbestos, has 
value in preventing corrosion of the flange faces when of 
iron. Genuine asbestos possesses considerable resiliency, 
but if applied as a joint without some elementary pre- 
cautions, it is destroyed every time the joint is broken by 
its adherence to both faces. A proved remedy for this in 
the use of large joints is to cover the surface of the asbestos 
with latten brass ;,5,,in. in thickness. This can be applied 
in sections overlapping at the joints, and swabbed with 
heavy cylinder oil will keep the same joint in commission 
for many ye rs, in spite of periodical breaking or lifting 
of cover. The same idea is present in the joint rings now 
popular in motor csr work, where a folded metal gasket 
is filled with asbestos. There exists no better joint under 
the most severe conditions as to temperature. An added 
attraction is that they are merely honest metal and genuine 
fibre, and nothing else. Their durability under repeated 
use is remarkable. For internal combustion engine work, 
where the conditions disable any but the very best, these 
gaskets are in universal use on their merits. It is worth 
noting that few designers take joint thickness into consider- 
tion, and the application of an excessive joint serving then 
as @ distance piece is apt seriously to alter clearance 
volume. Where an expansive material is in use, either 
doing work or absorbing work, as in steam cylinders, or 
air compressors respectively, economy can be effected by 





watching the question of joint thickness. The thinnest 
possible material is of paramount importance in high-speed 
engines and air compressors. A material in evidence, 
whose cost is high, and for which cheap and efficient sub- 
stitutes are to hand, is india-rubber sheeting. Either 
plied with canvas or gauze it is expensive, and is frequently 
used without real judgment. In the case of a boiler, for 
instance, the manhole gaskets will be made of canvas tape, 
and the mounting joints below water level of red lead ; 
above water level asbestos will be often used, though red 
lead is preferable. It is not unusual to find india-rubber 
sheeting used for boiler joints on the water side. It is also 
often in evidence for pump work for cold water. It 
possesses the merit when used for cold water that a joint 
can be repeatedly broken without the sacrifice of the joint 
mat rial. If the water be hot as in a boiler, a new joint is 
rendered necessary each time it is broken. In fire engine 
pump work, for example, a still more expensive material 
is often used—leather. Now where pressure only without 
heat is experienced, as in the majority of pump work, 
common millboard is just as good as any other material 
extant ; its cost is out of all proportion to its merits. A 
new joint is required practically every time, but with so 
cheap @ material this does not signify. Also with reason- 
able steam pressures and broad and perfect faces, a brown 
paper jcint with a lick of paint or steeped in boiled oil is 
perfectly effective, as compared with asbestos card or cloth. 
Locomotive cylinders made up in pairs for inside frame 
design used to have the joining faces scraped to a surface 
plate. Such a joint was made with red lead paint, without 
the brown paper even. In modern pump work using 
millboard the reverse conditions of face obtain. The 
joint faces are finished with a wire feed. Most pump 
makers have long since abandoned any other method of 
finish. It is the logical extension of the scored lines 
present in all joint faces. A point tool and fin. feed gives 
the required finish. It is really absurd to finish broad 
faces smoothly, and so sacrifice the effective holding of the 
gasket. Millboard joints and scored faces of the character in- 
dicated ace tight under a water pressure of 500 |b. to 700 lb. 
per square inch. Brown paper is a first-class material for 
compressed air joints in pneumatic plant. Air compressor 
covers usually have broad faces; the paper joint is the 
flimsiest possible, and steeped in boiled oil it gives perfect 
results. As an improvement Japan gold size, a painters’ 
material which dries very rapidly, can be substituted for 
the boiled oil for pneumatic joints. It is possible that 
gold size and dry red lead mixed to the required consistency 
would be useful for plastic joints where time for hardening 
off is limited. Dry white lead and gold size make a first- 
class filler for painters’ use for stopping purposes, so that 
such a combination is not unknown. There is no data 
available as to experimental combinations of red or white 
lead or litharge with gold size, but there is sufficient 
ground for trial. Acid-resisting cements and joints are 
in another category ; most of them are patent, and phenol, 
otherwise carbolic acid, is one base used to make them. 
Such uses are not as a rule average practice, and for special 
and peculiar purposes the expense involved is scarcely 
worth consideration. Where acids are dealt with in 
quantities, and much jointing is done, some form of 
patented material is employed. Portland cement is 
perfectly useless for the purpose. 


METALLIC JOINTS. 


To come now to the distinctly mechanical and metallic 
joints. Lead wool is one of them, and is extensively 
employed for spigot and socket water pipe joints. It is a 
shredded material which becomes practically homo- 
geneous when heavily caulked. It has been used for 
other purposes than piping—for caulking in con r-te 
where this is faulty. Blowholes in castings, proving 
leaky under working conditions, have been successfully 
stopped by its means under repair conditions. Soft sheet 
lead, under certain circumstances, makes good but expen- 
sive joints ; the pressure needed for effective deformation 
is heavy, and the lead should be stout. Perhaps the best 
conditions are & narrow ring of lead sheet, and opportunity 
for very heavy pressure. Scored lines, or a wire feed 
surface, also contribute to its success. It must be con- 
siderably deformed and limited from spreading. Re- 
frigeration work has developed a type of joint which is 
successful in hydraulic practice, although not generally 
employed for the purpose. In CO, machines pressures of 
70/80 atmospheres are commonplace. Flanges and 
covers are scored with half diamond shape grooves, and a 
round soft unbrazed copper ring of suitable size is the joint 
employed. It is deformed by the shape of groove 
under heavy pressure of hydraulic scantling flange and 
large bolts. In practice these joints are first rate. In 
NH, machines the pressures experienced are lower, and 
some form of branded sheet packing is used. Loss of gas 
charge is troublesome with both systems, and dangerous 
with NH;. The cost of the latter is, however, roughly 
twenty times that of CO,, which, perhaps, explains the 
popularity of the latter media for refrigeration. The 
extension of the copper ring joint to hydraulic practice is 
not very much in evidence, but it is a proof against very 
high pressures, and might be more generally employed. 

The average designer might pay more heed to the need 
for rigid flanges if the usual scantling in the Pope joint 
were taken into account. This is a rational and mechan- 
ical solution of joint trouble which needs no alien substance 
to make tight. Unfortunately, it is available only in the 
case of copper pipe, a portion of which is flanged and 
pinched between two rings with bolt holes. The copper 
flange must, however, be soft and free from bruises, while 
the massive character of the rings ensures sufficient pres- 
sure to deform the copper. 

It is believed that the diversity apparent in practice, 
and the large number of jointings marketed, are both 
largely due to the want of rigidity found in flanges. 
Faulty mechanical design, and the consequent trouble 
incident thereto, have resulted in proprietary articles 
being mar as specifics for all joint troubles. There 
is no single specific for the purpose, while the adulteration, 
only too prevalent, of normal materials is a contributory 
factor in the bad character which, for instance, red lead 
bears in some quarters. Every fibrous material—asbestos, 
flax, hemp, manilla, jute—has been used in sheet packings, 
and may in some instances be applied more directly at a 
lower cost. Boiled linseed oil, gold size, glycerine are 
among a pene used to make up plastic materials, All 
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the salts of lead, red, white, and yellow—litharge—are in 
use, a8 well as salts of manganese. Permanency, tem- 
perature, pressure, together with conditions and area of 
flanges, as also their rigidity, are prime considerations in 
the choice of material. The foregoing only covers normal 
and easily procured materials, which of themselves can 
be utilised to form new combinations. What is wanted 
in the matter of joints is not so much novel materials as 
rational mechanical design and intelligent analysis of 
conditions. Prescriptions can be made up from an already 
lengthy pharmacopeia. 











AN ELECTRIC BATTERY LOCOMOTIVE. 





AN electric battery locomotive has recently been built 
by the North Staffordshire Railway Company for service 
at the Oakamoor Copper Works of Thomas Bolton and 
Sons, Limited. It is shown in the accompanying illus- 
tration. The body and cab are constructed of wood, 
braced with iron, whilst the covers over the battery com- 
partments are inclined at such an angle as easily to drain 
off all rain water. Great care has been taken to secure 
efficient ventilation of the sections, and arrangements have 
been made so that the gases given off during charging or 
working the battery are carried away. The underframe 
is built up of channel iron. The locomotive has a wheel 
base of 8ft., and the wheels are of 3ft. lin. diameter. The 
overall dimensions are :—Length over buffers, 19ft. 8in.; 
width, 8ft. 44in.; and height to top of cab, 9ft. 3gin. The 
total weight is 17 tons. 

The electrical equipment, which was supplied by the 


D.P. Battery Company, Limited, of Bakewell, consists of | 


two motors, one per axle, of the B.T.H. Company’s G.E. 
pattern, They are series wound machines designed to 


ampéres for three seconds. The charging rate is from 
30 to 60 ampéres. The weight of one cell, complete with 
acid, is 132 lb., and the total weight of the battery is 
6 tons 8cwt. Shunting and warning signals are given by 
a 12-volt “‘ Klaxon’”’ horn, connected to six of the accu- 
mulators, and actuated by a hand push within reach of the 
driver. The locomotive was built at the North Stafford- 
shire Railway Company’s Locomotive Works at Stoke-on- 
Trent, and to the joint specifications and designs of Mr. 
J. A. Hookham, the company’s locomotive engineer, and 
Mr. A. F. Rock, the company’s electrical engineer. 











| DERAILMENT THROUGH BROKEN CARRIAGE 
AXLE. 


| Own the afternoon of December 19th last, as the East 
Coast morning express from Edinburgh to King’s Cross 
was passing through the Alne station of the North- 
Eastern Railway Company, the third coach was en- 
tirely derailed, and the bogie of the fourth came com- 
| pletely off the road. Colonel Druitt inquired into the 
| mishap, and his report thereon was issued on the 20th ult. 
| From this document, it is fairly conclusive that the rear 
| axle of the rear bogie of the second coach broke, and that 
| when the train was about 1 mile 620 yards north of the 
| Alne signal-box the wheels left the rails. No serious 
| damage would appear to have resulted until the train was 
| approaching the up-home signal—206 yards from the 
box—‘‘ when the communication chain was probably 
| pulled, applying the brakes partially.” Immediately 
| thereafter the train parted between the third and fourth 
vehicles, the broken part of the coupling being subse- 
quently found 42 yards north of the up-home signal. The 
| breakage of the coupling was, no doubt, brought about 


| 








ELECTRIC BATTERY LOCOMOTIVE, 


operate on circuits up to 250 volts. Each motor is rated | 
to give 27 brake horse-power with 160 volts, 36 brake | 
horse-power with 216 volts, and 41 brake horse-power with 
250 volts, these ratings being for one hour with a tempera- 
ture rise not exceeding 75 deg. Cent. The spur and gear | 
wheels are of a ratio of 4 to 6. The motors are suspended 
from channel iron girders arranged across the underframe, 
with brass bush bearings on the locomotive axles, while the 
spur wheels work into gear wheels whicb are keyed on to 
the axles. 

The locomotive is, we understand, capable of hauling a 
load of 90 tons at ten miles per hour on the level, or 72 tons 
at eleven miles per hour, in addition to its own weight. | 
The motors are controlled from the cab by a tramway type 
series parallel controller through two grid resistances fixed 
under the floor. The controller has a separate forward 
and reverse handle, in addition to the control handle, and 
also a switch to cut out either of the motors in case of | 
failure of one of them. Separate magnetic blow-outs are 
provided for each contact. An automatic circuit breaker 
and a double pole change-over charge and discharge switch 
are also fixed in the cab within reach of the driver. A volt- 
meter and an ammeter are fixed within his view, and 
also six small circuit switches for the lighting circuits. 
The latter consist of cab light, portable light, and four head 
lights, which are placed in bulkhead fittings over each 
buffer. 

The coupler socket for charging the battery is situated 
on the outside, under the top step, and the main fuse box 
outside on the underframe. The battery consists of 108 
21-plate cells of the D.P. Company’s train lighting pattern. 
The positive plates are of Planté type, jin. thick, whilst 
the negative plates are of the “sponge” or “ box” 
pattern. The boxes are of teak, with lead linings, and 
they are fitted with split block type lids, rubber gaskets, 
vent plugs, and acid level floats. The plates, resting on 
the D.P. Battery Company’s special four-bar bottom 
blocks, are 2in. above the bottom of the cell box. The 
separation pieces between the plates are made of treated 
ribbed wood sheets. The various sections of the battery 
are fixed in the compartments on either side of the driver’s 
cab, each cell being on four porcelain double insulators, 
the bottom halves of whieh are sunk in wood strips secured 
to the floor. The cells are divided from each other by 
wood corner separators, which leave an air space of gin. 
around each of the former, The discharge capacity of the 


battery is given as being 30 ampéres for ten hours, 50 
ampéres for five hours, 71 ampéres for three hours, 150 


| of the third vehicle. 
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by the very extensive damage to the road that commenced 
at a point about 173 yards north of the home signal, and 
which was caused} by the third vehicle being derailed, 
owing to one or both wheels of the broken axle, which 
had become detached from its bogie, fouling the wheels 
The broken axle and wheels must 
have been carried along underneath the third and suc- 
ceeding coaches, as, when the train came to rest, the right- 


| hand wheel and half-axle were found standing upright 


under the centre of the fifth coach, and the left-hand 
wheel and half axle near the rear of the fourteenth vehicle 
between the up main and up independent lines. 

Colonel Druitt says that the axle was broken trans- 
versely, exactly in the middle, viz., 2ft. lin. from each 


| wheel boss, and the fractured surfaces were badly defaced, 


as they had been running and grinding together for some 
little distance. He thinks, from the position of the damage 
to the permanent way—i.e., only in the four-foot on the 
inside of the rails and chairs—and from the appearance 
of the broken axle after the accident, there can be no 
doubt that the fracture of the axle of the second coach 
was the cause, and not the result, of the derailment of the 
train. This carriage was built at the North-Eastern Rail- 
way Company’s works at York, in June, 1898, and re-axled 
in April, 1913. It was thoroughly overhauled and repaired 
at York in July, 1917, when the wheels and axles were 
examined in the ordinary way. The tires of the wheels 
on the broken axle were turned up, and the vehicle was 
returned to traffic in a satisfactory condition. The weight 
empty was 29 tons 6 cwt., and as the weight of one pair 
of wheels and axle is 1 ton 2 cwt. 3 Ib., the weight borne 
by each of the four axles was 6 tons 3 cwt. 3 lb. when the 
carriage was empty, and, allowing for the crowded carriage 
and luggage, probably a little over 7 tons at the time of 
the accident. 

The dimensions of the axle were as follows :—Diameter 
journal, 4in.; diameter wheel seat, 54in.; diameter centre, 
4jin. It formed one of a cast of 50 axles made by the 
Monk Bridge Iron and Steel Company, Leeds. One axle 
out of the fifty was tested, the following method being 
adopted :—The rough axle was placed upon supports, 
3ft. 6in. apart, and the tup, weighing 1 ton, was dropped 
24ft. between these supports on to the axle, and the deflec- 
tion was then taken. This first blow showed a deflection 
of 3in. The axle was then reversed, and the deflected part 
was standing upright when the tup was again dropped 
from the same height, which second blow brought the 
axle straight. The axle was kept in this position, and 





ampéres for one hour, 300 ampéres for one minute, and 375 


the tup was again raised the same height and dropped, 





| , : 
when another measurement was taken, and this third 


blow showed a deflection of 37;in. The axle was then 
turned over again, and a fourth blow was given, when 
the axle was again brought straight. The axle remained 
in this position, and a fifth blow at the same height de- 
flected it 3in 

The samples from the broken axle after the accident 
gave quite satisfactory results, both for physical tests 
and analysis. 

The report concludes : “ The tests and analysis do not 
throw any light on the cause of the fracture, as the mate- 
rial is of a goed quality. On thoroughly examining the 
fractured surfaces after being cleaned up, it was difficult 
to say with any degree of certainty whether a flaw existed 
or not, as they were so badly defaced. There is, however, 
slight evidence of pitting at one point, fin. inside the axle ; 
and it is possible a flaw existed in this position, and this, 
I think, must be regarded as the most probable cause of 
the failure of the axle and of the subsequent derailment.” 








NAVAL NOTES. 





The Goeben’s First Mishap. 


THE recent escape of the Goeben from her dan- 
gerous position on Nagara Point, whence, in spite of 
apparently sericus damage below water and the per- 
sistent attentions of hostile airmen, she was successfully 
refioated and moved up the Straits, gives an added in- 
terest to a paper by Lieut. 8. F. Bryant, U.S.N., in the 
“ Proceedings”? of the United States Naval Institute. 
This officer was in Constantinople for some time after 
the outbreak of war, and was, therefore, in a position to 
collect first-hand information as regards the German 
ships. According to his account, the Goeben had a very 
narrow escape from destruction in the autumn of 1914. 
She was steaming out of the Bosphorus into the Black 
Sea, with the intention of bombarding Odessa. All water- 
tight doors were closed, and the officers and men were at 
their noonday meal. A sudden terrific explosion on the 
starboard side forward brought all hands to quarters, 
says Lieut. Bryant. A moment later a second explosion 
occurred, this time on the port side. The ship had 
obviously fouled a cable connecting two mines. She 
settled heavily in the water, so deep, in fact, that the 
officers thought she was finished, but she was able to 
steam slowly back to her base at Stenia. Engineers 
and the necessary materials for repairing the damage 
were despatched from Germany. There were two enor- 
mous rents in the hull. The forward explosion had 
deformed all the plating from the armour belt down to 
the docking keel. The injured compartments were pro- 
vision store-rooms. The after rent was outside a coal 
bunker under No. 3 turret, and this turret is said to have 
been out of commission for some time after the disaster. 
One factor that prevented the damage from being more 
serious was a thick protective deck that acted as a sup- 
port for vertical bulkheads. Repairs were carried out 
in about three months by means of cofferdams built round 
the holes. The bottoms of the cofferdams were constructed 
in the form of tanks. Pump connections to these governed 
the depth of the cofferdams. The upper edges of the sides 
were fitted with tanks that served to keep the cofferdams 
vertical. The inside gripping edges of the dams were 
lined with oakum and canvas. As the water was pumped 
out the pressure tightened the oakum against the hull. 
A number of chains secured the cofferdams in position 
while the work was in progress. Ship’s pumps were used 
for evacuation. As far as possible, injured plates were 
entirely removed by acetylene torches and then replaced. 
The work was handicapped throughout by the lack of 
skilled labour and particular appliances. The German 
engineers, it is stated, possessed the plans of a similar 
cofferdam, which the Russians had used to effect repairs 
to one of their battleships at Port Arthur, after damage 
by a mine explosion. In the case of the Goeben, cement 
fillings were used, but it is understood that cracks devel- 
oped from the effect of gunfire. Lieut. Bryant states 
that while at Stenia the Goeben was protected from pos- 
sible submarine attacks by booms and nets, and at one 
time was entirely surrounded by a girdle of old schooners. 


New Dutch Cruisers. 


Two warships of a very interesting type are now 
under construction for the Dutch Government at Amster- 
dam and Flushing respectively. They are the protected 
cruisers ‘ A” and ‘‘ B,” which were laid down in May, 
1916, and are due for delivery in the current year. The 
plans were prepared by the Krupp-Germania yard at 
Kiel, which is also supplying part of the material, tech- 
nical supervision, and a number of skilled workmen. The 
same firm is likewise building the machinery and boilers 
for both these vessels, which will, therefore, be largely of 
German origin. Intended for service in the Dutch cclo- 
nies, the cruisers will have the unusually high displace- 
ment of 7100 tons, the other dimensions being as follows :— 
Length on water-line, 502ft.; beam, 52}ft.; mean draught, 
18ft. There is to be a complete belt of 3in. armour on 
the water-line, besides armour protection to the funnel 
bases, fighting positions, and guns. Each cruiser will be 
driven by three sets of Krupp-Germania turbines, operat- 
ing three propellers, and supplied by eight boilers, pro- 
bably of the Schulz-Thornycroft type. The machinery 
is designed to develop 65,000 shaft horse-power, equivalent 
to a speed of 30 knots. All the boilers are to be fired with 
liquid fuel, of which a quantity will be carried sufficient 
to give a steaming endurance of 5000 nautical miles at 12 
knots. In view of the considerable displacement the 
armament is not heavy. It comprises ten 5.9in. 50- 
calibre Krupp quick-firers, four 12-pdr. semi-automatic 
guns for use against aircraft, four machine guns, and two 
broadside torpedo tubes. The 5.9in. weapons are dis- 
posed in such a way as to give a broadside fire of seven, 
and an axial fire of four s. The forecastle deck is 
carried right aft, giving the vessels a high freeboard, and, 
in spite of the fine lines, they promise to be excellent sea 
boats. As German yards themselves are known to be 
short of skilled labour and materials, it seems doubtful 
whether they will be able to spare the Dutch establish- 
ments much of either commodity, so that the completion 
of these two cruisers is likely to be delayed. Their names, 
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itis understood, will be Java and Sumatra, and the 
building of a third vessel of the same type, to be named 
Celebes, is said to be under consideration. The general 
design has many features in common with that of the new 
American scout cruisers authorised in August, 1916, whose 
characteristics—as given in the annual report of the 
Bureau of Construction for 1916—are as follows :—Dis- 
placement, 7100 tons; speed, 35 knots; length, 550ft.; 
breadth (extreme to outside of armour), 55ft. 4in. Arma- 
ment :—Eight 6in. guns, two 3in. anti-aircraft guns, two 
twin torpedo tubes. ‘‘ Their high-powered machinery 
installations,” it was added, ** will be protected by light, 
but efficient, vertical and horizontal armour.” 


Austrian Naval Construction. 


ITALIAN papers report the completion, at Pola, 
of & new light cruiser, said to be named Zenta, and des- 
cribed as a larger edition of the “‘Spaun” class. The 
details, which must be accepted with reserve, are as fol- 
lows :—Displacement, 4300 tons ; speed, 30 knots ; arma- 
ment, six 5.9in. guns. This may be one of the three 
cruisers authorised in May, 1914, none of which had been 
commenced prior to the war. It is further stated that 
between sixteen and twenty destroyers have been added 
to the Austro-Hungarian navy in the last three years. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RASTRICK’S THRASHING MACHINE, 


Sir,—In accordance with my promise I herewith forward a 
tracing I have made from the old engraving of John Rastrick’s 
** Horse Machine for Thrashing Corn.” All the views are in the 
exact positions on the engraving as shown in the tracing, the plan 
and elevation not being quite in line with each other ; no indica- 





Besides the Above many other Advantages Accrue to from the 
Thrasing to the Farmer which I will name to Mr. Trevelyan, this 
Account may be Copyd of this.’’ Signed Jn. Rastrick. 

Lysons, in his ‘‘ Environs of London,” ‘ Vol. the First— 
County of Surrey,” published in 1796, under the heading of 
‘** Wimbledon,” refers to the thrashing machine in a footnote to 
pages 519 and 520; he records :— 

‘* For this accurate account of the proportion and quality of the 
land and the nature of the soil, I am indebted to Mr. Paterson, 
who rents a very large farm in the parish. This gentleman, who 
is a very scientific farmer, has introduced upon his premises one 
of the newly-invented mills for threshing corn. These mills are 
worked by two and sometimes three horses, and they require the 
attendance of three men. They are found to separate the corn 
more effectually from the straw than it can be done by common 
threshing ; and their advantage in point of expedition and the 
saving of manual labour is such, that it is calculated that one of 
them will thresh 10 quarters of wheat, or 20 quarters of oats, 
beans, or peasinaday. Mr. Paterson’s mill was constructed by 
Mr. Rastrick of Morpeth.” 

A further note on the back of the portrait, for which Ras- 
trick sat in 1790, is to the effect that this said John Rastrick 
(1738-1826), Civil Engineer of Morpeth, son of a Northumberland 
millwright, one William Rastrick (1695—-1772),was also the inven- 
tor of the Cylinder used in Flour-mills. 

ARTHUR LEE. 

Upper Norwood, February 21st. 


THE UNIFLOW ENGINE. 


Srr,—In a paper by Mr. H. W. Morley, published in THE 
ENGINEER of London in December, 1917, and later in the 
Scientific American Supplement of January 19th, 1918, interesting 
statements were made concerning the limitations and economic 
use of una-flow or central exhaust steam engines. 

Mr. Morley’s experience was probably with engines in England 
and on the continent of Europe, and it may be interesting to add 
a statement of the experience with such engines in the United 
States. 

The failures which Mr. Morley mentioned as being due to 





atmospheric exhaust greatly improves. If the Rankine 
or Clausius cycle, in which the steam is admitted and then 
expanded adiabatically—that is to say, without loss of 
heat in the engine itself—be taken as an ideal, with which the 
actual cylinder performance as measured in steam consumption 
in pounds per indicated horse-power hour may be compared, it 
will be found that counter-flow steam engines and una-flow 
steam engines, working on low steam pressures, have about the 
same cylinder efficiency. As the pressure range is increased the 
eylinder efficiency of the counter-flow engine falls off due to 
increased initial condensation ; while that of the una-flow engine 
improves, owing to decreased clearance volume, and its gain in 
economy is even better than that of the ideal cycle with increase 
of pressure. 

We have not had sufficient experience to say just where the 
line is drawn at which the una-flow engine gains a marked advan- 
tage, but it has been shown conclusively by several hundred 
engines operating in this country that there is advantage in the 
una-flow system of steam pressure of 125 lb. and upwards when 
used non-condensing. As the tendency in this country is largely 
non-condensing, and to the uss of higher pressures, the una-flow 
engine is being more and more generally adopted for this kind of 
work, 3 
Condensing engines obtain this advantage of una-flow over 
counter-flow type at lower boiler pressures, but the advantage 
may be said to increase in both cases when the range between 
initial and exhaust pressures are considered. We cannot agree 
with Mr. Morley therefore in his statement in the last paragraph 
that, although the central exhaust engine may be worked at high 
pressures, that it then requires an increased clearance volume, or 
that it has yet to be proved that economic results better than 
those of an engine of the ordinary type can be obtained. 

We do agree with him that the addition of exhaust valves is of 
questionable advantage, and most of the successful engines in 
this country have been built without them. What the limits of 
pressure to which it will be attempted to go may be has not yet 
been worked out in experience, except perhaps in small engines 
for automotive purposes. High pressure una-flow steam engines 
of the single-acting poppet valve type have been built for auto- 
mobiles and motor trucks, and tests on these engines operating 
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tion is given as to the scales to which the views were originally 
drawn. I have omitted the elaborate shading, and the elegant 
penmanship I am unable to imitate, as it is done by a master 
hand. 

The only other note I possess in the handwriting of John 
Rastrick, relative to the thrashing machine, is the following :— 
“The Calculation I have made of the Utility of the Thrasing 
Machine I made by Various Trials—which Sir John Sinclair 
obtained from me & Published as his own Calculation—I got from 
the Board of Agriculture in the year of 1798—that there was Eight 
Millions of Acres of Land in this Kingdom in Tillage—I calculated 
at three Quarters pr Acre = 24.000.000 Quarters. Supose 
16.000.000 Thrasht by Machine—Admit there is only one 
twentyth part save thereof gaind by the machine more than that 
is produced by the Flail is Equal to 800.000 Quarters—the value 
of that Quntity at £2 10s. pr Quarter 
Equal to £2.000.000 and saved in labour Is. 6d. pr Quarter 
Equa! to £1.200.000 


£3.200.000. The Annual Sum Saved by the Thrasing 


Machine on the end go into the Pockets of the Landholders. 











the use of engines for purposes for which they were unsuitable, 
and in many cases bad workmanship and improper design, have 
occurred in this country also ; but in most cases these failures 
were due to the latter cause, which resulted in the seizing of 
pistons in the cylinders, and the consequent cracking of the 
cylinders around the exhaust ports. This was due not so much 
to the type of engine as to the inexperience and lack of knowledge 
in design and construction. As a matter of fact, with respect to 
the limits of accuracy allowable in the machining of pistons and 
cylinders on a commercial basis, the difficulties mentioned in 
Mr. Morley’s article have been entirely practical when proper 
knowledge and experience has been applied. No trouble what- 
ever along this line has been experienced in this country when the 
benefit of the knowledge and experience gained in the European 
designs have been utilised. 

Mr. Morley may be right in his idea of the questionable advan- 
tage of the una-flow steam engine when exhausting to atmos- 
phere, but his remarks apply only when low steant pressures are 
used. As the steam pressure is increased, and the clearance 
volume—not as Mr. Morley suggests increased—reduced, as the 
higher compression requires, the advantage of the wia- 
flow over the counter-flow engine when operating witi: 











Swain Sc. 


at pressures not_above 4501b., and with moderate superheats, 
show remarkable performance. Larger engines are being built 
for tractors and for marine work, and it will not be long before 
the proof which Mr. Morley suggests is necessary will become 
available in actual performance of una-flow engines working on 
moderately high steam pressures. 
C. C. Trump, 
Member A.S.M.E. 
February 6th, 1918, 





ON BEING RIGHT. 


Sir,—In Tae Enerveer for January 11th, 1918, I observe 
some interesting notes “‘ On Being Right,” in ‘‘ Random Reflec- 
tions.” Is not “‘ the instinct for being right ’’ expressed by the 
one word ‘‘ wisdom ”’ in the highest sense ? The outcome of 
profound study, as you remark. What is the secret? It is 
better by far to excel in one direction than to be content with 
superficial attainments. For the simple reason the power to 
excel in one direction gives us the power to excel in others. 
Every engineer, every individual, possesses some gift or latent 
ability that is capable of being more highly developed than 
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others. Foster it, encourage it. It is in the application of such 
gifte that he will benefit the profession, and rise out of the con- 
ventional rut of repetition work. Practise that particular bent 
in which the inclination leads. Absorb every atom of know- 
ledge on that particular subject that comes within reach. The 
mind will eagerly do so, and you are ready to advance from that 
point of supposed perfection when others have left off. A 
superficial knowledge of a hundred different things is a poor 
substitute for wisdom in a single sphere. All wisdom is the power 
of applying knowledge, the ability to put into practice what we 
have learnt with prudence and discretion. It is just this mastery 
of thought and action we want to gain before all! else. 

No matter by what particular road we gain it, there is no 
rubject that will not yield to its onslaught. It is the master key 
that will open many doors, and more precious than all the 
academic distinctions that any man can win. For this reason 
science is truth, and great truths all start from the same basis, 
and are founded on the same laws, and the methods of thought 
applied in one case are equally applicable in others. And that 
is why all true thinkers, and men of action who possess wisdom, 
must have views in common, and are able to approach an 
intricate problem in such a way that it can be most easily solved. 
They seize the essentials, and half the battle is won. 

There are no difficulties for those who have gained wisdom. 
1t is only the ignorant who create them. There is no weight of 
responsibility on the experienced, as they know how to adjust 
the heaviest load. Intellectual attainments are often mistaken 
for wisdom. An engineer may be highly educated in every 
science, and the recipient of degrees and honours, but the power 
of vivid reflection or preconception from the analysis of detail 
and synthetic thought is the only basis of convincing logic and 
accurate foresight, which enables us to utilise precedent, and 
predict the consequences of our conclusions. Banish from the 
mind all thought of inspired wisdom. There is no such thing. 
Some minds will work faster than others, and some subjects are 
less laborious than others, but the more laborious the subject the 
greater the measure of the reward. As truth is to false concep- 
tion, 80 is wisdom to folly, and folly is the putting into practice 
of superficial attainments. Moral truths are physiological facts, 
and scientific truths are physical facts, and they are the funda- 
mental principles of the ‘‘ instinct for being right.” 

E. C. Bowpen-Smira, M.1I. Mech. E. 

Cairo, February Ist. 


RECONSTRUCTION, 


Sir,—Next to winning the war thinking people in the com- 
mercial and industrial world are mainly turning their thoughts 
to the vast and very complicated problem of reconstruction. 
Everyone, of course, realises that when peace comes the com- 
mercial and industrial situation will be an absolutely new one, 
demanding new methods, and, above all, a new point of view. 
Although there is in existence a Ministry of Reconstruction, and 
a number of advisory bodies, there is little indication that the 
Government is making adequate preparations on definite and 
well-planned lines. One of the most encouraging signs of the 
times is that a number of very well-known figures in the com- 
mercial world, and a number of equally well-known trade union 
leaders have banded themselves together for the purpose of 
facing the problem, and working out the remedies on their own 
account, and as such a development is of the utmost concern to 
all branches of British industry, perhaps you will allow me briefly 
to indicate the lines on which it is taking place. 

The National Alliance of Employers and Employed was 
created in the belief that the industrial problems of the future 
could only be solved by the parties directly concerned, e.g., the 
employers and the employed. But how to bring about a general 
acceptance of that principle, and the working co-operation which 
it implies? This Alliance is setting up in all districts joint 
committees of workmen and employers, so that a spirit of closer 
co-operation can be carefully fostered, and their relationships 
settled between themselves with the minimum of interference by 
the State. The country is gradually being covered with a net- 
work of these committees, which are directing their attention to 
the questions of a living wage, hours of labour, women’s pay, 
workshop conditions, housing, provision of opportunities for the 
workers to obtain a technical and practical knowledge of all 
matters connected with the trades in which they are engaged, 
maximum output and wages, provision for the security of 
employment, organisation and agreements, education and 
technical training. 

Demobilisation is essentially a question on which the great 
partnership of industry must have a deciding voice. The 
schemes of a number of Government Departments, whose efforts 
are not controlled, co-ordinated or directed by a properly con- 
stituted central body, can lead only to confusion and a multi- 
plication of the difficulties. The demand of this Alliance— 
which will be put forward at the Mansion House meeting on the 
13th inst.—is that powers shall be obtained from Parliament to 
set up a Central Statutory Board, with supreme power to regulate 
and supervise (1) the reinstatement in normal employment of 
civilian workers now in Government or controlled establish- 
ments ; (2) the reinstatement in civil employment of the present 
forces ; (3) any general redistribution of labour arising out of the 
war. We further demand that two-thirds of the members of 
this Central Board shall be representatives of employers and 
employed in equal numbers appointed by employers’ associations 
and trade unions, that the employment exchanges shall be 
placed under the control of local boards similarly constituted, 
and that where trade unions, by arrangements with employers’ 
associations, are capable of placing their members in employ- 
ment, they shall have all necessary powers conferred upon them. 

These are briefly the lines on which the National Alliance of 
Employers and Employed is working towards the reconstruction 
of British industry, and the making possible of that vast increase 
in production, under good conditions, which will be necessary to 
meet the unprecedented demands on our commercial and indus- 
trial resources which the coming of peace will bring. 

A. H. Paterson, 
General Secretary. 

National Alliance of Employers and Employed, 

64, Victoria-street, S.W. 1, 
March 4th, 1918. 








Girts ror THE LaBouR ComPANIES OVERSEAS.—We are asked 
to state that the fund originally started under the title of “« Christ- 
mas Gifts for the Labour Battalions” is being kept open during 
the current year under the altered designation of ‘‘ Gifts for the 
Labour Companies Overseas.’’ Contributions to the fund will 
be v7 received by the hon. treasurer, Mrs, Hopkinson, 
10, Victoria-street, Westminster, S.W. 1. 





SHIPBUILDING DEVELOPMENTS. 


INTENSE activity prevails at all.the shipbuilding yards 
on the North-East Coast. During the past few weeks 
there has been a large influx of labour, and therewith work 
in the yards has been speeded up appreciably. Quite a 
large number of standard ships have lately been laid down, 
and are making steady progress on the stocks, and not only 
that, but with labour available work on extensions and 
additions to existing facilities is now proceeding. The 
most interesting developments taking place perhaps are 
those on the Wear, where the laying out of a yard for the 
building of concrete ships has been begun by the newly- 
formed Wear Concrete Building Company, with which 
undertaking several prominent shipbuilders on the North- 
East Coast are associated. Lying between Southwick and 
Castletown, the new yard will occupy a river frontage 
formerly known as Saltgrass, space being afforded for some 
seven or eight berths for vessels up to 300ft. long. The site 
is now in the hands of Robert Hudson and Sons, con- 
tractors, Sunderland, who are busy adapting it for the 
purpose to which it is intended it shall be put. Mr. Frank 
Forsyth, a gentleman who has had considerable experience 
abroad of reinforced concrete shipbuilding, has been 
appointed manager, and building operations will at first 
be confined to concrete tugs, lighters, and sea-going barges. 
The output of ocean-going merchant ships is a development 
that will follow later. On the same river satisfactory 
progress is being made with the new yard of the Egis 
Shipbuilding Company. On the Tyne a well-known 
establishment is understood to be busy adding two large 
berths to its already capacious yard, while at Blyth three 
new berths are in course of constructior. On the Tees a 
start has been made with the new establishment of Lord 
Furness at Haverton Hill, where the site is being prepared 
for a new yard of large dimensions, and extensions are in 
progress at Ropner and Sons’ yard at Stockton. The big 
scheme of Wm. Gray and Company on the north bank of 
the Tees is not being overlooked, and work thereon is 
being prepared for. If anything like satisfactory headway 
is made with these developments this year will be in a fair 
way to see a record addition to the tonnage producing 
capacity on the North-East Coast. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, MARCH 9ra. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Grand Hotel. 
Paper by Mr. E. F. Lange, M. Inst. C.E., on ‘‘ The Development 
of the Manufacture of Steel Castings.” 6.30 p.m. 

Roya InstiruTion or Great Brirarn.—Albemarle-street> 
Piccadilly, W. 1. ‘‘ Problems in Atomic Structure ’ (Lecture 
IV.), by Sir J. J. Thomson. 3 p.m. 


MONDAY, MARCH liru. 


Tue Soctety or Enoineers.—Apartments of Geological 
Society, Burlington House, Piccadilly, W. 1. Paper, ‘‘ Conevete 
Mixtures for Ferro-concrete Work.” by Mr. T. J. Gueritte. 
5,30 p.m. 


TUESDAY, MARCH 12rTx. 


INSTITUTION OF ELECTRICAL ENGINEERS (ScortisH Loca 
Section).—The Princes-street Station Hotel, Edinburgh. Paper, 
** Electrical Signalling and Control on Railways,” by Mr. C. M. 
Jacobs. 7 p.m. 


INSTITUTION OF 
Westminster, 8.W. 1. 
illustrating Water-power Works in 
McLellan. 5.30 p.m. 

Nortu-East Coast InstTITuTION OF ENGINEERS AND SHaIp- 
BUILDERS.—-Lecture Theatre of the Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Paper, ‘‘ Ferro- 
Concrete Ships,”’ by T. J. Gueritte. 7 p.m. 


Civin ENGINEERS.—Great George-street, 
An Exhibition of Cinematograph Films, 
Canada, by Professor J. C. 


WEDNESDAY, MARCH l13ru. 


Tue Instirure or Metars.—Rooms of Chemical Society, 
Burlington House, Piccadilly, W. 1. Annual general meeting. 
Address by the President-Designate. 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
“* Ypres and Other Flemish Cities Before and Since the War,” by 
Monsieur Paul Lambotte. Illustrated by lantern slides. 4.30 


p-m, 

Tue INstTITUTION OF AUTOMOBILE ENGINEERS.—Royal 
Society of Arts. John-street, Adelphi, W.C. 2. Paper, *‘ Nomo- 
graphy, with a few References to its use in Engine Design,” 
8 p.m. 

THe AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. 4. Paper, ‘* The 
Superintendence of an Engineering Plant at a Large Hotel,” by 
Mr. A. H. Barker. 8 p.m. 

Tse NorrincHaM Society or ENGINEERS.—Large Theatre, 
University College, Nottingham. Lecture, ‘‘ Metrology—The 
Science of Exact Measurement,” by Dr. P. E. Shaw.. (Fina ] 
general meeting.) 7.30 p.m. 


THURSDAY, MARCH l4ru. 


Royat Society or Arts (INDIAN SeEction).—John-street, 
Adelphi, W.C. 2. ‘* English Commerce with India, 1608-1658,” 
by Mr. William Foster. 4.30 p.m. 


Institute oF Metars.—Hall of Chemical Society, Burlington 
House, Piccadilly, W. 1. Annual general meeting. Papers : 
“The Relationship between Hardness and Constitution in the 
Copper Rich Aluminium-Copper Alloys,” by Mr. J. N. Green- 
wood.” ‘*‘ Aluminium Bronze Die Casting,” by Messrs. H. 
Whitaker and H. Rix. ‘‘ On Grain Size,”’ by Mr. G. H. Gulliver. 
‘* Lead-Tin Antimony Alloys,” by Mr. O. W. Ellis. ‘* An In- 
vestigation on Unsound Castings of Admiralty Bronze (88:10:2) : 
Its Cause and the Remedy,” by Professor H. C. H. Carpenter and 
Miss C. F. Elam. ‘‘ A Note on the Annealing of Aluminium,” by 
Mr. R. J. Anderson. 4 p.m. 

Roya InstiruTion oF GREAT Britratn.—Albemarle-street- 
Piccadilly, W. 1. ‘‘ Problemsin Atomic Structure ” (Lecture V.) 
by Professor Sir J. J. Thomson. 3 p.m. 





FRIDAY, MARCH lL5ra. 


Tue InstiruTion oF MecuanicaL EnGIngEERS.— Institution 
of Civil Engineers, Great George-street, Westminster, 5.W. 1 
General meeting. Two papers on ‘*‘ Employment of Women in 
Munition Factories,’ by Miss O. FE. Monkhouse and Mr. Ben. 
H. Morgar. 


6 p.m. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Merehant Iron and the Government Bounty. 


THE question of selling prices is continually being 
discussed on this market. The limitation of the new 
Government subsidy to Crown bars is now interpreted 
as meaning that the bar iron, which does not fall within 
this category, is being advanced not onlyeby the half- 
crown added to the maximum for standard quality, ordi- 
nary sizes and merchant lengths, but by a further amount 
covering the increased wages. This movement is less 
apparent, however, owing to the indefinability of much 
of the bar iron which comes on to the market. Con- 
sumers, who are badly in want of supplies, are ready to 
buy without inquiring too curiously into the precise 
quality of the article they are getting. There are still 
strong complaints that the advance of 2s. 6d. per ton on 
unmarked bais is entirely inadequate to meet the extra 
cost of production. So far, the Ministry of Munitions 
has refused all appeals for higher prices. But ironmasters 
are determined to make another effort. Ancther im- 
portant meeting of the trade with this object has been 
held this week. 


Upward Price Movement. 


The upward movement of prices in the free or 
“* uncontrolled ” branches is very perceptible in the finished 
iron trade. Thus far, however, the advance is only par- 
tial and irregular. There is such pressure for deliveries 
that producers have matters very much in their own hands, 
and prices are largely ruled by the circumstances of the 
individual case. Firms engaged in the production of the 
best quality of wrought iron, in the form of Staffordshire 
marked bars, have their output mortgaged for months 
ahead, and are readily commanding the new advanced 
quotation of £16 net per ton. As much as £14 lds. is 
being demanded for nut and bolt bars, delivered in the 
district, but £14 10s. to £14 lls. 3d. remains the more 
general figure. There is no slackening of the demand for 
small iron, which is about half-a-crown dearer, quotations 
being on the basis of £17 12s. 6d. for Zin. rounds. The 
disinclination of the ironworkers to roll smaller sizes 
necessitates the turning down of business. Orders are 
only accepted subject to approval of specifications. Tube 
strip is quoted £16 10s., and hoops £18 and upwards. 


Sheets and Puddled Bars. 


In the sheet iron trade pressure prevails, and 
ironmasters are able to choose those contracts which admit 
of the best ‘“‘runs”’ with the fewest possible changes of 
rolls in the mills. The number of mills standing idle has 
not increased. Demand centres almost entirely on black 
sheets, which sell at the controlled price of £17 for 18 to 
24 gauge in 2-ton lots and over, and £19 for less than 2-ton 
lots. There is so little business passing on the market in 
puddled bars that it is difficult to get a price, but £13 
about indicates the current level. Iron billets make 
from £13 10s. to £14. The scarcity of puddled bars is 
emphasised by the difficulty of getting scrap on these 
exchanges. 


Foundry and Forge Raw Iron Trade. 


There is still a great shortage of foundry pig iron. 
Supplies, though slightly relieved by the enforced Govern- 
ment curtailment of buying by the Derbyshire and local 
iron pipe trade, is such that only orders that are accom- 
panied by the requisite priority certificate have any chance. 
Most houses, shaping their programme to meet the needs 
of as many customers as possible, give deliveries in small 
quantities, and fight shy of long contracts. Northamp- 
tonshire forge iron is not so short as it has been during 


| the last two weeks. A certain amount of basic iron is 


obtainable. The high quantity of silicon it contains 
makes it unsuitable for steel making, but it has helped 
out forge qualities very materially for some time past, 
and consumers have been willing to pay the full basic price 
of 97s. 6d. for supplies. The diminution in the supply 
is a clear indication that smelters, who have lately taken 
to the making of basic, are mastering the peculiar, and 
at first very troublesome, difficulties involved. In South 
Staffordshire, apparently, the scarcity of pig iron will 
continue until other blast-furnaces, some of which are 
now in course of erection, have been brought into opera- 
tion. The supply of coal and coke to the furnaces is not 
quite such a pressing problem as it was, various adjust- 
ments made by the Coal Controller having rendered a 
little assistance in this direction. Prices are unaltered on 
the quotations set out last week. 


Remarkable Steel Conditions. 


All the steel rolled in this district is appropriated 
before it reaches the market. Under such conditions— 
previously absolutely unheard of—it is not surprising 
that ordinary consumers are fairly at their wits end to 
know what to do. Few plates are reaching the district 
from Scotland or the North-East, but some angles are 
coming from the latter district, the flow being more regular 
recently by steelmasters concentrating on those lines which 
involve the least rearrangement of rolls. Local salesmen 
ascertain what rolls will be on the following week, and 
advise customers accordingly. Discard billets are com- 
mandeered by the Government, and all sales in other 
material are subject to priority certificates. Steel strip 
ranges up to £18 10s. 


Scrap Shortage. 


Strenuous efforts are being made to meet the 
need for all kinds of scrap, but collectors have to rely 
largely upon new sources, which are more or less fortuitous. 
Scarcity of scrap is, if anything, intensified, especially 
wrought iron scrap, which is wanted for the bar mills, and 
an appeal is being circulated to people who may have 
obsolete machinery, &c., in their possession to break it 
up and put it on the market. Best piling scrap costs 
about £8, delivered. In present circumstances few sellers 
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are inclined to undertake fresh engagements for supply. 
A full demand is experienced for plate shearings at 
£10 7s. 6d., the same price as sheet bars. 


Labour at the Ironworks. 


The new activities of the recruiting authorities 
threaten further to reduce the working staffs of the mills 
and forges. The general question of recruiting was con- 
sidered at a recent meeting of ironmasters, when an inti- 
mation was received that the authorities had consented 
to modify their procedure. The plan adopted in the pre- 
vious recruiting campaign was to send a direct claim, 
calling puddlers and other ironworks labour to the colours. 
This meant that the employers had no notice of the men’s 
withdrawal, and the forges might be brought to a stand- 
still, the stoppages involving equally waste of material 
and reduction of output. The authorities will, in future, 
it is intimated, apply first to the employer, announcing 
the intention of applying for the release of particular 
workmen. This will enable the employer to put in his 
claim for exemption, and generally state his case, thus 
averting a sudden stoppage. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 

Axout this time of year it was customary in the 
iron and steel trades to look for signs of a Spring revival 
resulting from quickened demand for material in the 
building and constructional trades ; but no movement of 
this kind is possible now, as it is ruled out of all possibility 
by the fact that all iron and steel material is wanted for 
the war. Even the comparatively trifling quantities 
which are produced by the using up of discard steel, &c., 
are now almost entirely absorbed by Government orders, 
and ordinary industry must suspend operations or find 
some substitute. There are certain branches of the 
domestic engineering trade which might conceivably use 
hard wood for certain parts of the machine formerly made 
of cast iron ; and if the war is to last another two years, it 
might be well to ascertain whether such a departure would 
be practicable ; otherwise such domestic machinery as 
wringing machines and carpet-sweepers must in the end 
disappear altogether, and manufacturers will bave the 
irksome task of building up their connections again from 
the beginning. It is highly needful to face the possibility 
of an indefinite prolongation of the war until America can 
bring her resources to bear upon the European situation, 
and if such a position is before us the sooner we learn to 
adjust ourselves to it the better for British industry. 
It ig a case of adjustment to environment, which, according 
to theory, is indispensable for the survival of the fittest. 


Pig Iron, 


The extreme demand for all kinds of pig iron 
continues in full intensity. As for the local foundry pig 
iron, the only buyers who have a chance in this market are 
those who are old customers of the works and are provided 
with first-class certificates ; for, if a consumer, by some 
accident, finds that he cannot get iron from his usual 
seller, it is of little use for him to go round the market and 
try to form a new connection. Merchants find themselves 
inundated with inquiries and cannot deal with half. 
The prices are, of course, unchanged at 98s. 8d., delivered, 
for Derbyshire No. 3, and 102s. 6d. for Staffordshire, and 
126s. 6d. to 128s. plus commission for Scotch. The hunger 
for foundry material is such that even Scotch iron would 
be taken for ordinary work at the high price were there 
any quantity of it to be had; but sellers offer only 
sparingly and for Government work. The only district 
‘where foundry iron is comparatively plentiful is Cleveland, 
and no doubt attempts will be made to get more Cleveland 
iron into Lancashire this month ; but although the higher 
price would be paid cheerfully, the certain delay in delivery 
is much harder to bear. 


Steel. 


The only steel we hear about here consists of a 
few small lots of wire rods in warehouse, in Liverpool. 
It is reported that up to £31 10s. per ton has actually been 
paid for some of this, and that holders of the remainder 
now ask £32. It is not so very long ago that wire rods 
were being offered from America at £21, and £21 10s. c.i.f. 
Liverpool; but all hope of obtaining more from that 
source is fast receding into the background. . 


Scrap. 

The position in serap is still a little uncertain’ 
The demand for cast scrap for the foundries looks like 
coming on again. I do not mean to infer that it ever 
ceased; but only that it has moderated for a time. 
Business has been done this week in Lancashire at the full 
price of £6 5s. per ton delivered, and this high figure seems 
to apply to almost all sorts. Dealers are reluctant to 
sell very much in view of the probable exhaustion of their 
stocks; while, on the other hand, they do not wish to 
check sales by the device of asking more money, because 
it might raise the question of control. As a rule, each 
dealer is trying to keep enough cast scrap to be able to 
satisfy the demands of his old customers, so that the 
position in cast scrap is rapidly approaching that in 
foundry pig iron. More labour is wanted for breaking up 
old machinery, in order to increase the supply of scrap, 
but it is doubtful whether this will be provided. The 
price of heavy wrovght scrap remains at the maximum 
of £6 5s. on trucks, but with the charges allowed for 
preparation and yardage and a dealer’s profit, this means 
about £7 7s. 6d. to £7 10s. by the time the prepared scrap 
reaches the iron manufacturer. With bars at £13 17s. 6d., 
however, there is margin for the consumer, and a good 
deal more scrap would be used in Lancashire if it could 
be obtained. Possibly an increase in the permitted price 
might attract some from outside districts, but this is a 
little doubtful ; if it would, one imagines that Lancashire 
consumers would be willing to pay. In heavy steel scrap 
there has been a fair business with works in Lancashire and 


in North Wales, and the full maximum of 105s. on trucks 
at the place where it lies is being paid without; any 
grumbling. Steel tvrnings can also be sold fairly well at 
the maximum fixed, viz., 65s. on trucks, and the price of 
cast iron borings is easier at about 70s. per ton. 


Metals. 


No further change has been made in official 
copper prices. English tin was not quoted here, but the 
price for foreign quoted by merchants was £318 per ton. 
No quotation for lead. Scrap gun-metal about £128 per 
ton, and heavy solid yellow brass scrap about £90. 


Electric Furnaces. 


The Faraday Society recently held a meeting to 
discuss electric furnaces at the Manchester School of 
Technology, Professor C. A. Edwards, D.Sc., presiding. 
Sir Robert Hadfield, the president, was not able to be 
present. The first communication was by Mr. H. Etchells, 
who said that in his opinion only the resistance and are 
types of furnaces merited consideration. The induction 
furnace was an attempt to heat on resistance principles, 
and although scientifically interesting, had failed to show a 
superiority over other electric furnace methods. The 
resistance furnace offered a very large field. One of the 
successful pioneers of this type was Mr. T. F. Bailey, of 
Cleveland, Ohio, The principle of the Bailey furnace was 


"| to employ a resister material like broken electrode carbon, 


granulated coke, &c., which was diffused evenly in an 
open trough encircling the interior hearth of the furnace. 
Current was fed into this resister by graphite electrodes, 
which penetrated the furnace walls. The trough had, of 
course, to be levelled up as the carbon oxidised from the 
surface. The chief difficulties met with had been in the 
choice of a material for building the trough walls. Carbo- 
rundum appeared to offer the best protection, but as it was 
also very conductive at high temperatures, it seemed that 
the range of that method of construction was limited. 
The Bailey type of furnace had been very successfully 
applied to the melting of brass, gun-metal, and low tem- 
perature non-ferrous alloys. Among furnaces of the 
resistance class, of which menticn was also made, were 
graphitising and carborundum furnaces, the products of 
which had for many years been almost exclusively 
American ; but Great Britain, Norway, and France were 
now entering into competition. Mr. Etchells said the 
mechanical design of furnaces was more or less a matter of 
mechanical engineering skill, and was showing signs of 
settling down to uniform, well defined methods. The 
question of refractory materials was the metallurgist’s 
chief difficulty, basic lined furnaces still being restricted to 
silica brick roofs. Trials had been made, and were likely 
to succeed in the future, in the use of fused oxide, such as 
dolomite, magnesia, and alumina, in brick making. _In 
this respect it may be mentioned that Californian maghe- 
site is said to make a very good lining. 


Engineers as) Salesmen. 


Salesmanship is a subject to which engineers, until 
a few years ago, paid little or no attention, and few 
societies would have considered it a fitting subject for a 
debate. Other times, other manners, however. All 
manufacturing engineers of any note now recognise the 
absolute necessity of some organised system of disposing 
of their products either through the efforts of their own 
selling staff merchants or agents. Whichever method is 
adopted the services of the salesman, commercial traveller, 
representative or agent, have become essential. The 
subject was discussed at a recent meeting of the Man- 
chester Association of Engineers , when Mr. Chas. W. 
Hunt read a paper dealing with this branch of the engi- 
neering industry. It was generally agreed that the paper 
was a very good one, and emphasised the necessity of 
employing for this most important class of work men of 
good address and engineering training. The idea, once 
fairly generally held, that a salesman could make better 
progress in the selling of machinery if,he did not know too 
much about it to disturb his faith has long been exploded ; 
and the most efficient factory organisation might be 
entirely stultified by the failure of its selling repre- 
sentatives. Personality, resourcefulness, and a good 
address are all desirable qualities in engineering salesmen, 
but the greatest factor is an intimate knowledge of the 
construction of the article they wish to sell, and how to 
handle it. The latter quality can best be obtained by 
practical and theoretical training. Mr. Hunt summarised 
the mercantile value of good selling faculties in the follow- 
ing words :—(1) An accurate conception of purchasers’ 
requirements, together with ability to sell at a profit ; 
(2) an intimate knowledge of the machinery he is offering, 
backed by confidence in its sale ; (3) a wide acquaintance 
and close knowledge of the district in which the repre- 
sentative is travelling ; and (4) ability to render satis- 
faction to both customers and manufacturers. Having 
succeeded in obtaining the services of efficient outside 
representatives, however, it is most essential that their 
efforts should be well backed up by the firm, by Press 
advertising and by catalogues. There must also be behind 
the traveller an organisation which can effectively attend 
to the commercial correspondence and estimating side of 
the business, of which, after all, the salesman is only a 
part. How large, or of what dimensions, this inside 
organisation should be, its nature, scope and responsibility, 
must depend upon the extent and scope of the business as 
well as upon the class and kind of product the firm is 
engaged upon. 

Barrow-1n-Furness, Thursday. 
Hematites. 


There is a very busy state of affairs in the hematite 
pig iron trade of this district. The output has almost got 
to the highest level since war broke out, and hopes are 
entertained that additional furnaces will be put into 
operation before a couple of months are through. This, of 
course, depends upon a number of circumstances. The 
demand for iron continues to be very heavy. On local 
account steel makers are wanting big deliveries all the time 
to keep their plant going, and there are also many other 
local consumers of iron. On general account there is a 
steady call for iron. The requirements of users of high 
grade iron are very full, and likely to remain so for a good 





while. Prices are steady at the full maximum rates of 


127s. 6d. per ton f.o.t. for parcels of mixed numbers of 
Bessemer iron, and special brands are at 140s. per ton f.o.t, 


Iron Ore. 


The demand for hematite iron ore is very strong, 
Local consumers are taking up practically the whole of the 
output, and are pressing for heavier deliveries still to 
enable them to put more furnaces into blast. At the 
mines throughout the district there is marked activity. The 
demand for foreign ores is well maintained. 


Steel. 

In the steel trade there is a busy state of affairs 
in every department. The whole of the available plant is 
engaged on a variety of work, most for uses of national 
importance, and good outputs are being made. The 
demand for billets and other semi-manufactured sorts 
is very heavy, and makers are doing their best to keep 
pace with this demand. Billets are at £10 7s. 6d. per ton. 
For steel shipbuilding material there is a very full demand 
on local as well as general home account. Ship plates are 
at £11 10s. per ton, with boiler plates at £12 10s. per ton. 
The steel foundries are full of work on castings, &c. Rails 
and other commercial sorts are in small demand, and 
prices are unchanged, with heavy sections at £10 17s. 6d. 
to £11 per ton ; light rails £14 to £14 10s., and heavy tram 
rails at £14 per ton. Shipbuilders and engineers are us 
busy as they possibly can be. 


Fuel. 

For coal there is a brisk request, and steam sorts 
are at 27s. 6d. to 30s. per ton delivered. House coal is 
steady in demand at 30s. to 39s. 2d. per ton. For coke 
there is a strong demand all round, and East Coast qualities 
are at 38s. 6d. to 42s. 6d. per ton delivered, and Lancashire 
coke is quoted at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Big Shipyard and Ironworks Extensions. 


Some months ago I mentioned in one of my 
letters that Smith’s Dock Company, Limited, was con- 
templating a further important scheme of extensions at 
its large shipbuilding and ship-repairing establishment on 
the Tees at South Bank, and it is now permissible to state 
that the firm has definitely decided to proceed with the 
project. Hitherto it has confined itself chiefly to the 
construction of small craft, but the extension scheme now 
decided upon will include the provision of berths for the 
building and equipment of ships of heavy tonnage, and 
also further marine engine and boiler works. At present, 
the company has four modern dry docks, with a site for 
yet another, and has also a large repairing establishment, 
besides the engine, building and repair shops. This 
branch of the business is also to be extended. For the 
purpose of these extensions, a site of about 81 acres of 
land has been acquired immediately adjoining the present 
shipyard, and the terms of the sale of the land were 
formally approved by the Tees Conservancy Commissioners 
on Monday last. It was also mentioned at the same 
meeting that the Tees Furnace Company at Lackenby 
has acquired a further 76 acres of land on the Tees foreshore 
for works extensions. It is interesting to note that the 
whole of the land on the Tees foreshore—Yorkshire side— 
which was in the possession of the Tees Conservancy 
Commissioners has now been disposed of. 


Cleveland Iron Trage. 

With the issue of the March allocations business 
has been fairly active on the Cleveland iron market this 
week. For the most part, however, consumers are 
experiencing considerable difficulty in arranging contracts 
for more than a small proportion of their requirements. 
The fact is that although makers have the iron at their 
disposal they see no prospect under present conditions of 
making substantial deliveries, and they are reluctant to 
enter into contracts which they have no hope of fulfilling. 
Last month deliveries were considerably short, and the 
cancellations at the end of the month very heavy. Nor 
is there any immediate prospect of any improvement, for 
trucks are as scarce as ever, and whilst the railways 
generally are congested, this district seems to be parti- 
cularly hard hit. Steps are being taken to facilitate the 
repair of disabled trucks, and there appears to be a 
movement to. make a proportionate levy on private-owned 
trucks, but these measures will not bring immediate 
relief and the position is becoming serious. There isa 
large inquiry for iron on foreign account. For home 
consumption No. 3 Cleveland pig iron, No. 4 foundry and 
No. 4 forge are firm at 95s., with a premium of 4s. for 
No. 1, whilst for export No. 3 is 114s., and No. 1 119s. 


Hematite Pig Iron. 


The hematite pig iron position continues very 
stringent. There are prospects of an early increase in the 
output, but in the meantime very careful allocation of the 
present make only ensures the immediate needs of home 
consumers being met. Small quantities are also being 
shipped to France and Italy. The price to the home 
trade is firm at 122s. 6d. for mixed numbers, the export 
price being quite nominal at 147s. 6d. Deliveries of 
foreign ore are coming forward slightly better. The 
application of the 2s. 6d. per ton advance to old contracts 
has been settled, the understanding being that the advanco 
is payable on all shipments of hematite ores as between 
January 25th last and June 30th. 


Iron and Steel Exports. 


The official returns of the shipments of pig iron, 
manufactured iron and steel from the Cleveland district 
for the month of February show a substantial fall as 
compared with the figures for the eporative month, The 
January aggregate amounted to 51,718 tons, whereas in 
February only 37,518 tons of material were a) An 
analysis of the figures shows that the pig iron shipments 





for February amounted to 26,491 tons, as compared with 
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31,022 tons in January, 27,270 tons in December, and 
23,638 tons in November. The manufactured iron and 
steel exports totalled 11,029 tons, a decrease of 9669 tons 
on the January total. 


Manufactured Iron and Steel. 


‘The demands of the Government Departments for 
practically all the products of the mills and forges, and 
Bessemer and open-hearth converter establishments, 
continue on an enormous scale, and manufacturers are 
working at top speed to get every ounce of material 
possible. Quotations for all descriptions of finished iron 
and steel are exceedingly firm, and it is understood that 
representations are being made to the Ministry of Muni- 
tions for an increas? in the maxima for steel bars. The 
principal quotations for home trading are as follows :— 
Steel ship plates, Zin. and upwards, £11 10s.; fein., £11 15s.; 
jin., £12; under jin. down to rtin., £14 10s.; under yin. 
down to }in., £16; under jin. down to &in., £17; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel] rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 17s. 6d.; best bars, 
£14 7s. 6d.; double best bars, £14 15s.; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above yin. thick, £16 ; yin. and under 
to 16 gavge inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£16 15s.; under 20 gauge to 24 gauge, £17 ; under 24 gauge 
to 26 gauge, £18 ; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s 6d.; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£13 10s. to £14 10s.; packing iron, tapered, £15 15s. to 
£16 10s.; iron ship angles, £15 to £15 10s.; iron ship rivets, 
£21; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, £13 10s. to 
£15; steel joists, £13; steel hoops, £19 to £19 10s.; steel 
sheets, singles, £20 ; steel sheets, doubles, £22 ; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


A much brighter tone prevails in the Northern 
coal trade, especially in steam coals. The steam coal pits 
have worked more regularly during the past two or three 
weeks. It is impossible to say, however, how long this 
more satisfactory state of things will last. The collieries 
are unable to take long views, and have to be content to 
work on from week to week. The contract for 16,000 tons 
of best steams for the Norwegian State railways has been 
placed with Tyneside merchants in two lots of 8000 tons. 
The price paid is the schedule price, plus 5 per cent. profit. 
Deliveries are to be made during April-May, the buyers 
reserving the right to select Northumberland or Durham 
qualities with each consignment. As to Durham coals 
there is little improvement to be recorded. The home 
demand continues quite good and absorbs substantial 
quantities of manufactured fuels, but this is not sufficient 
at the best. to keep the numerous collieries of the county in 
steady work. A featvure of the demand for manufacturing 
coals is the heavy inquiry for screened peas and nuts and 
washed smalls. The collieries which have plant for pro- 
ducing these varieties find no lack of trade, and the moral 
is that those colliery firms which have been enterprising 
enough to install proper screening and washing machinery 
are now reaping the reward. There is, however, great 
room for extensions in this respect, and it may be hoped 
that this lesson from the war will not be lost on North 
Country colliery owners. Quotations are as follows :— 
Northumberlands ; Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s. 6d.; Tyne prime 
steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for the 
hom» trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. 
to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d ; special Wear gas, 26s 6d. to 29s.; best gas, 25s. to 
27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 
26s. 6d.; best bunkers, 27s. 6d.; superior qualities, 30s.; 
smithies, 29s. to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; 
coking coals, 26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 
20s. 6d.; patent oven coke, 42s. 6d. to 45s.; blast-furnace 
pen 33s. for home use ; 45s, for export ; gas coke, 32s. 6d. 
to 35s. 








SHEFFIELD. 


(From our own Correspondent.) 


Carbon Twist Drills. 


THE impression that has obtained in some minds 
that, for the handy little carbon steel twist drills, up to 
tin. diameter, used so largely in this country, and particu- 
larly since the commencement of the war, we are almost 
entirely dependent upon the United States is not a right 
one. There are several firms making them in the Sheffield 
and Birmingham districts, there being three in Sheffield. 
It is, however, the fact that prior to the war Sheffield 
supplied large quantities of specially drawn steel wire rods 
to Germany and that the latter country ‘and America, 
to whom we also sent these rods, manufactured from that 
raw material sufficient small carbon twist drills to supply 
their own markets, as well as those of Britain and our 
Colonies and India; and also the markets of Europe. 
Canada, too, made twist drills from our wire rods. Now, 
of course, the Dominion and the United States have to 
make their own rods, but we are still supplying them to 
France and Italy, especially to the latter. In pre-war 
days we made tew of these small drills, our attention 
being devoted to the manufacture of the larger sizes. 
Just about the time when a French firm saw the wisdom 
of putting down a plant, the late Captain ‘“‘ Jack’ Marsh, 
son of Ald. H. P. Marsh, head of the Sheffield firm of 
Marsh Bros. and Co., Ponds Steel Works, who fell in 
Flanders in the second year of the war, advised his firm 
to install a plant. He had then been for two years in 
Germany, where he had every opportunity of seeing what 
capital was there being made out of our raw material. 
In the result, Marsh Bros. and Co. was one of the few firms 
~ — country to begin manufacturing small carbon twist 


An Opportunity for Inventors. 


The other day I ran through this firm’s now 
well established department for making these particular 
tools. The output has risen to about 50,000 drills a week, 
the whole of which is absorbed by Government require- 
ments. By acquiring controlling interests in other 
concerns the firm has its own wire-drawing works near 
Penistone and its own mills for cold-rolling in another 
district of Sheffield. The wire is drawn to the accuracy of 
one-thousandth part of an inch, and altogether Marsh’s 
have from 80 to 90 machines at work upon the manu- 
facture of small twist drills, the majority having been 
specially designed—simple, but business-like looking 
apparatus. ‘The manufacture involves some 20 operations, 
including cutting to length from the rod, fluting, hardening, 
tempering, grinding the “fash ”’ out of the flute, grinding 
the outside of the drill and inside the flute, pointing, 
glazing, &c. Of these processes one is worth particular 
attention. Throughout great accuracy is essential, and in 
making the double sloping edges to form the point both 
edges must be equal. So far this precision has to depend 
upon the grinder’s eye, but although the work is generally 
executed with remarkable truth, there is always a risk. 
What seems to be required is a machine for cutting or 
grinding these double edges automatically, and thus not 
only speeding up the process—the points are at present 
ground by hand oneata time—buteliminating the possibility 
of a mistake being made. The Americans, I believe, have 
a machine of that description, but the owners appear to 
guard the patent very carefully, for there is nothing of the 
kind in operation, so far as I know, on this side of the 
Atlantic, not even in the Birmingham district; where, 
by the way, Marsh Bros. have interests, and there are 
plants for making these small carbon drills. A good 
proportion of the drills made in Sheffield represents the 
smaller sizes. The range is from «sin. to }in., the former 
being known as “ jobbers’ twists,’ or “ wire sizes,” and 
what has assisted to expand the output in face of the 
continual depletion of the labour staffs for military 
purposes is the employment of women and girls. They 
do the work quite well after a little training, for the 
operations are really simple,and with light interesting 
work and reasonable hours young girls earn easily 18s. 
and 20s. a week. The smallest sized drills, which look 
little more than thick, fluted needles, are just now much in 
demand for boring fuses, but when peace returns it is 
fully expected that no need will exist for users of any of 
the range of drills to go out of the country for them. We 
not only know how to make them, but we can produce 
them as cheaply as oversea competitors, and with the 
introduction of further improvements in plant and of 
automatic machines on the lines already indicated, there 
should be no difficulty about output. 


Eectric Furnaces. 


Reference was made in my previous letter to the 
fact that the Government had modified its attitude toward 
the installation of electric furnaces. The official revision 
was made, I believe, largely on representations from this 
district. The fact is, that, rapid as has been the increase 
in the number of electric steel-melting furnaces in operaticn 
in England, they are generally of a comparatively small 
capacity, as if steel makers were afraid, as yet, to venture 
very far away from the experimental stage. It is true that 
the furnaces now being installed are often of the largest 
capacity ; but if the Government permits are issued with 
anything like freedom, Sheffield steel manufacturers 
should not hesitate to adopt electric melting wherever 
possible. From the point of view of war requirements 
any restriction in that direction on the part of the author- 
ities seemed rather extraordinary, because the fine steels 
demanded in aeroplane construction are most successfully 
turned out by the electric furnace. Moreover, in view 
of the growing scarcity of hematite iron, the electric 
furnace permits of the use of basic pig, with equally good 
results, whilst, on the other hand, any kind of scrap may 
be melted with it, or full charges of turnings—quite 
impracticable with the open-hearth furnace—may be fed 
into the electric furnace. Up to recently there must have 
been 40,000 tons of steel turnings available weekly in the 
country, though with the slowing up of the shell output 
that figure will obviously be reduced. There is, in any 
case, very much room for the development of electric 
melting, for other countries, particularly America, have 
been going ahead whilst we hesitated. The matter is an 
important one to Sheffield, as a great steel centre, as it is 
quite possible that, if necessary vigilance is not shown, 
and a desire manifested to move forward with the times, 
districts which have hitherto been our customers may 
become our competitors. Already one hears of arrange- 
ments for putting down electric furnaces where steel has 
not hitherto been made, for it is recognised that with the 
new method of melting and manufacture the natural 
advantages attributed to Sheffield lose much of their value. 


A Year’s Work. 


The Chamber of Commerce here has always been 
more or less useful to steel manufacturers, though in the 

st I am afraid it has been less rather than more. 
Latterly, however, the Chamber has experienced quite a 
revival, and is just now making much progress in several 
practical matters. In its annual report, to hand this 
week, the Council comments on the unprecedented 
activities of the district in all branches, and says the 
call for new types of steel has been responded to with a 
promptitude which has given complete satisfaction to the 
authorities. Deliveries of steel for shell purposes have 
been fully up to specifications, and makers have been 
able to give prompt supplies. The demand for high-speed 
steel, both for home consumption and for the Allies, has 
been fully met, and the ever increasing request for alloy 
steels for aeroplane construction is being energetically 
and effectually dealt with. The report adds :—‘‘ So 
far as works organisation, improved methods of manu- 
facture and promps execution of orders are concerned, 
the situation showed a marked improvement upon the 
earlier years of tne war in all branches of the steel trade. 
In several notable instances the city has taken up success- 
fully the manufacture of commodities which this country 
formerly obtained from the enemy, and it is possible to 
report progress in making Great Britain independent of 





foreign markets as regards certain materials or finished 





goods.” Reference is also made to Sbheffield’s lighter 
branches of the steel trade, and it is shown that, with 
depleted staffs, they have increased their production of 
engineers’, agricultural and general hand tools, and of 
most kinds of cutlery. It is mentioned that the export 
trade has been badly hit by Government restrictions, but 
that the home demand, apart from war work, for cutlery, 
plate and tools has been, and still is, in a very healthy 
condition. 


Round the Works. 


The chief feature at the steel works this week 
has been the big National War Bond campaign, and if the 
many speeches delivered at crowded meetings of employees 
held during the mid-day stop has succeeded in converting 
som? of the high wage earners to the wisdom of investing 
in the bonds, or certificates, such an excellent result will 
be appreciated by the Government, and will be a good 
thing for the workers who, as a rule, are spending money 
too freely upon sheer luxuries, which they oftentimes do 
not know what to do with when they have them. Upon 
a district like Sheffield, into which so much Government 
money comes even in days of peace, the War Bonds 
should have a special claim, but I scarcely think the fact 
has been thoroughly assimilated yet. Regarding the 
outlook of shell-making, it seems fairly clear that to 
whatever extent other munition areas may suffer through 
the temporary lull in demand, Sheffield will not be very 
seriously affected, particularly as at least three of the 
largest firms are very busy in certain departments pro- 
ducing castings and forgings for use in their own shipyards 
or in those of Allied firms. There is great activity in the 
gun sheds and aeroplane steel departments. Small sheets 
for stamping out steel helmets are much in demand, and so 
is ‘‘ tank” steel. The request for tools of all kinds is as 
urgent as ever, though the high-speed steel position 
continues easier by comparison, but still quite busy. 
There seem to be fairly full supplies of tungsten powder 
now. Cutlers complain of a shortage of celluloid for 
hafting purpos2s. The Chamber of Commerce is arranging 
to have new separate offices built for its operations, which 
are now carried on at the Cutlers’ Hall, and it seems likely 
that in the new building provision will be made for suitable 
club premises for the recently formed Sheffield Association, 
of Metallurgists and Metallurgical Chemists. 


Iron, Steel, and Coal. 


The position of common and finished irons shows 
little or no change over the week, and although one hears 
of extra furnaces put on to hematite on the North-East 
Coast, and 34 are blowing on the North-West Coast, the 
stringency felt here in the supplies of special low phos- 
phorus qualities is certainly not lessoned, rather the 
reverse. This situation may be brought about primarily 
by the expansion of consumption, but there is a strong 
feeling that less dependence will have to be placed in the 
future upon this quality of iron and more upon the basic 


‘make. Locally the output of steel is steadily increasing, 


though more skilled labour is required on the crucible 
furnaccs. The demand for all descriptions of manufac- 
turing fuel keeps very strong, and local requirements 
persistently increase. Large coal and cobbles are in 
fairly free supply, but nuts are short, and for slacks 
collie *ies are in arrears with deliveries on contract account. 
The setisfaction of export demands requires a heavy 
tonnage. The house coal pcsition is very firm, and in no 
section of the fuel market is there any “free”? coal 
worth speaking of, so that quotations are little more than 
nominal. Bost South Yorkshire steam hards are quoted 
19s. to 19s. 6d. ; best Derbyshire hards, 18s. 6d. to 19s. ; 
second quality, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 
18s. 6d. ; nuts, 17s. to 18s.; wasned smalls, 14s. 6d. to 
15s.; best hard slacks, 14s. 3d. to 14s. 9d.; seconds, 
13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; peas, 
12s. to 12s. 6d. ; and small slacks, 9s. to 10s. In house 
sorts, branch is quoted 23s. to 23s. 6d., and best Silkstone 
20s. to 21s., all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Labour Affairs. 


A BOARD consisting of three representatives from 
each trade has been formed to attend to the interest of 
the employers in connection with a scheme for the periodi- 
cal revision by the Committee on Production of building 
trade wages throughout Scotland. The board is called 
the Scottish Building Trade Wages Co-ordination Board, 
and the sscretary is Mr. A. J. Christie, solicitor, 175, St. 
Vincent-street, Glasgow. The scheme is supported by 
operatives throughout Scotland and is expected to remove 
the anomalies at present existing in regard to wages and 
increases. Plain time workers employed as_ building 
trade operatives in the construction of Government 
buildings are to receive the bonus of 124 per cent. and 
piece-workers 74 per cent. Galvanisers in the Clyde area 
are also to receive similar bonuses. 


Housing Difficulties. 


Considerable difficulty is being experienced in 
finding housing accommodation for the number of shipyard 
workers who are coming to the Clyde area. Since the war 
began the number of un-let houses has steadily decreased 
until at the present time, in some districts, there is hardly 
one of less accommodation than six apartments. A 
number of those who have come lately have been able to 
get lodgings in private houses, but in Glasgow it has been 
found necessary to take over several hotels, while large 
empty houses in the west end of the city are also being 
earmarked. The scarcity is most pronounced in the 
Port-Glasgow and Greenock district, and it is probable that 
certain schools will amalgamate and the vacated buildings 
be utilised for housing. The School Boards of Glasgow and 
Govan have also been appealed to. A large influx of 
workers is expected in the near future. é 


Electrical Engineers. 
The dispute in the electrical trade regardin g 
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wages has been settled, and work was resumed last week- 
end. 


Pig Iron. 


The position in the Scotch pig iron trade is 
unchanged. The local demand for hematite is un- 
diminished, and outputs are quickly disposed of, with 
hardly enough to go round. Some qualities of forge iron 
are still obtainable, but foundry iron is practically off the 
market for general dealing. The export department is 
lifeless. 


Quotations. 


Home values are unaltered, and while shipments 
are few and far between, export prices are strongly 
maintained, with any isolated transactions realising very 
high figures. Approximate prices are as follows :— 
Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 140s. ; 
Nos. 3, 135s. ; Govan, No. 1, 135s. ; No. 3, 130s. ; Clyde, 
Summerlee, Calder and Langloan, Nos. 1, 150s.; Nos. 3, 
145s. ; Glengarnock, at Ardrossan, No. 1, 140s.; No. 3, 
135s. ; Eghinton, at Ardrossan or Troon, and Dalmelling- 
ton, at Ayr, Nos. 1, 145s. ; Nos. 3, 135s. ; Shotts, at Leith, 
No. 1, 150s. ; No. 3, 145s. per ton 


Finished Iron and Steel. 


The course of business in the manufactured steel 
and iron trades in Scotland shows little change from week 
to week. Almost the entire production is for some class 
of war work, and the material remaining for ordinary 
distribution is of a negligible quantity. At the steel 
works the demand centres in sectional material and shapes 
for shipbuilding and shell bar orders. Sheet makers are 
doing a large turnover in aeroplane and marine work. At 
the malleable ironworks also there is little or nothing to 
spare for ordinary consumption. There is a particularly 
strong demand for small-sized bars, while large-sized 
bars of cable quality are also in good request ; and bolt 
quality is by no means neglected. Makers of bolts and 
nuts have no lack of good business, and boilermakers are 
all fully engaged Every effort is being made to increase 
the ovtput of all classes of materials, and when the scarcity 
of raw materials and labour and the shortage of wagons is 
taken into account, the result is not unsatisfactory. 
Despite these drawbacks there seems a possibility of more 
supplies being available for shipment within a reasonable 
period. 


Coal. 

Though there are some instances of lost time 
due to a scarcity of wagons, the general situation in the 
Seotch coal trade is comparatively satisfactory. Collieries 
s3em to have no difficulty in disposing of outputs, which 
indicates a complete change from conditions obtaining a 
month ago. The industrial demand is in no wise 
diminished and household orders are keeping up, and 
there is also a considerable volume of Admiralty business 
on hand. Shipments for French ports have been easier, 
but the tonnage for Italian destinations has been of fair 
proportions. Collieries as a rule, however, are easily 
getting rid of their productions to local consumers. The 
aggregate shipments from Scottish ports during the past 
week amounted to 135,483 tons, compared with 156,483 in 
the preceding week, and 118,784 tons in the corresponding 
week of last year. Ell coal is quoted, f.o.b. at Glasgow, 
26s. 6d. to 28s. ;, splint, 28s. to 30s.; navigation, 30s. ; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s. ; 
singles, 2ls.; first-class screened navigations, f.o.b. at 
Methil or Burntisland, 29s. to 3ls.; first-class steams, 
28s.; third-class steams, 24s.; best steams, f.o.b. at 
Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. 
These prices only apply to French and Italian business ; 
for a]l other orders 2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Exporters’ Brokerage. 


THE fears entertained by coal exporters that, 
despite their protests, the Coal Controller would adhere to 
his proposal to take their share of brokerage on freight and 
hand it over to the colliery or owner of the coke ovens and 
patent fuel works shipping the fuels have been realised. 
The Coal Mines Department of the Board of Trade issued 
a notice on Saturday last making the change operative in 
respect of all shipments effected after March 2nd, so that 
the full one-third of 5 per cent. brokerage on freight pre- 
viously paid by the shipowner io the coal exporter has now 
to go to the colliery company. On the average the coal 
exporter’s share of brokerage works out at about 6d. per 
ton, which he now loses, and his sole remuneration consists 
of ls. per ton for effecting shipments. The loss of broker- 
age is a very serious matter, and especially to small firms, 
inasmuch as by the time they have paid their agent’s com- 
mission, telegraphic and other expenses, there is left barely 
more than 6d. per ton. On the basis of recent shipments 
from this country it is estimated that the Controller’s 
action means the transfer of between £800,000 to £900,000 

r annum from the pockets of the coal exporters to the 
collieries. The Swansea Chamber of Commerce considered 
the matter on Monday, when a strong resolution was passed 
against the Controller’s decision, and the Chamber further 
decided that, for the time being, coal exporters would 
decline to pay the brokerage to the colliery owners. 


Allocation of Orders. 


South Wales colliery companies have received 
copies of the draft scheme for the allocation of orders to 
ensure as far as practicable an equal distribution of work. 
The District Coal and Coke Supplies Committee has been 
given full powers by the Board of Trade to carry out the 
scheme. Under this scheme no colliery company can 
produce, without express authority of the committee, in 
any stated, period, any coal for shipment as cargo to foreign 
destinations, or for bunkers, in excess of the quantity 
allocated to them, although in another part of the scheme 
a 2} percent. margin is allowed. The three months ending 
March 31st, 1917, is taken as the standard period, and 


colliery companies have to make returns of the gross out 

put of each description of coal for that period, and the total 
actual number of morning shifts worked. It is provided 
that no allocations are to be made to collieries now supply- 
ing a quantity equivalent to 80 per cent. or more of their 
standard output for the period named for home con- 
sumption or for the Admiralty, but in the case of 
other collieries their standard output for the the» 
months ending March 31st, 1917, is to be worked out 
to its equivalent of sixty-five morning shifts, which 
is a five-day week, and collieries will have orders 
allocated to them in accordance with their standard 
output in relation to the total requirements for foreign 
destinations and for bunkers. The powers of the com- 
mittee regarding the allocation of coal for home con- 
sumption are unaltered, and the scheme provides that, 
where collieries are supplying increased quantities for home 
consumption such amounts may be set against the quan- 
tities allocated for shipment to France and other destina- 
tions. The fullest powers are given the committee to 
achieve the object of equal distribution of trade, and every 
colliery owned by the same company is, as far as possible, 
to work the same number of days in each week. The 
committee is to be advised not later than the 15th of every 
month of the quantity of each description of coal required 
for France, for other foreign destinations, and for bunkers 
during the ensuing month. This scheme deals the death- 
blow to any initiative on the part of colliery salesmen in the 
direction of getting business, because once they have been 
given their allocations according to the volume of orders 
in relation to their standard output, it is useless for them 
to trouble about any additional trade, their share being fixed 
for the particular period decided upon by the Committee. 
It will be interesting to see how the scheme works out 
in practice. 


Newport and Shipbuilding. 


Mr. J. H. Vickery, who is the general manager of 
the Alexandra Docks and Railway Company, and the 
president of the Newport Chamber of Commerce, explained 
at a recent meeting of the latter body the exact position 
regarding shipbuilding at Newport, about which a deputa- 
tion visited the Admiralty a fortnight or so ago. He said 
that the promoters of the scheme were reliable people, and 
that it was quite proper of the Chamber of Commerce to 
support the scheme. But he was afraid that the deputa- 
tion did not get much comfort, though he had not 
abandoned hope. General Collard pointed out that the 
Bristol Channel was primarily a ship-repairing centre, and 
it was found that the two industries of shipbuilding and 
ship repairing did not run successfully side by’side. He 
would not say that the scheme was entirely turned down, 
as there was something which the promoters might be able 
to do in the future. Beside that scheme there was a 
second, in which it was proposed to lay down slips on the 
eastern side of the river Usk. But there it was necessary 
to go to some expense to level the ground, and the firm 
wanted to lay down the slips and go on with the work of 
building immediately. He thought the Corporation of 
Newport might in the near future take up the matter of 
preparing ground for such a purpose. In the matter of 
ship repairing, the new dry dock being prepared by Messrs. 
C. H. Bailey, Limited, at Newport, would very soon be 
ready. He asked the Admiralty whether the Government 
would not be prepared to assist the industry by helping in 
the construction of a dry dock, which would afford facilities 
for accommodating the very large steamers which now 
visited Newport, and were likely to do so in the near 
future. A site for such a dry dock was available near the 
new lock entrance of the Alexandra Dock, and it was one 
described by Mr. Grayson, the well-known ship repairer, as 
the finest in England. 


Colliery Developments. 


The annual report of North’s Navigation Collieries, 
Limited, informs the shareholders that the directors have 
negotiated a considerable extension in the company’s 
mineral field. The directors have contracted for an 
important addition to their plant for the production of 
coke and by-products. The area of property acquired is 
about 3000 acres, bringing the total acreage owned by the 
company to about 10,000. The new area adjoins the 
property already possessed by the company, and the coal 
obtainable is the best quality bituminous class, eminently 
adapted for use for by-product purposes. In the Llan- 
morlais (Gower) district a new company, to be known as 
the Western Gas Coal Company, has acquired the mineral 
rights of 1000 acres, a large taking for a gas coal 
colliery. The new company will, it is expected, bring a 
fairly high grade gas coal into the market in the near future. 


Shipbrokers’ Charges. 


The tendency in all directions is to combine for 
the safeguarding of interests, and the latest action in his 
direction is on the part of the ship brokers. Some time 
ago the Cardiff Institute of Ship Brokers was formed, and 
now has a membership of about 200. The ship brokers 
bave suffered more than any class under war conditions, 
but they now look forward to improving their position, 
more particularly when hostilities cease. Before the war 
competition among them was exceptionally keen ; so much 
so that charges were reduced to a figure which left very 
little remuneration for business. Now, however, the 
Executive Committee has framed a scale of agency fees 
and commissions which will provide more adequate re- 
muneration for their work, and this scale is to be sub- 
mitted to the Ministry of Shipping for approval. The 
success of the scheme depends entirely upon the members 
loyally abiding by the scale, and not undercutting, but 
they hope to receive the support of merchants and exporters 
in doing business with only those brokers who adhere to 


the scale. 


Current Business. 


There has been no special point regarding current 
business on the market this week. The day-to-day inquiry 
has been very restricted, and the volume of operations has 
been comparatively small. Coal exporters and others 
have been more engaged on questions affecting their 
particular interests as regards Government schemes con- 





cerning the coal trade than in arranging new business, 





which is to all intents and purposes nowruled out. Most 
collieries have been pretty fully engaged, especially ax 
regards the shipment of large coals, and there is every 
prospect of most of them working throughout this week 
without a break. Wagons have become freer as the result, 
of prompt loading operations, so that colliery salesmen are 
relieved to a large extent of the difficulties recently experi- 
enced. As regards small coals, best quality bunkers have 
moved off well, but other grades are very excessive. Coke 
supplies are rather in excess of the quantity in demand for 
home use, with the result that an increased amount has 
been released by the authorities for export, principally to 
France. Patent fuel works are fairly busy. So far there 
has been no development as the result of the interview 
which manufacturers had last week with the Coal Controller 
concerning an increase in production, as a means of absorl- 
ing the abundant supplies of smalls. Pitwood supplies are 
fairly satisfactory, but the price remains at the maximum 
of 65s, 
Later. 

The coal market shows no alteration of outstanding 
importance. With regard to the scheme for the allocation 
of orders so as to achieve an equitable distribution of 
trade, the South Wales District Coal and Coke Supplies 
Committee met on Wednesday to go more fully into 
details. It is understood that the workmen’s representa 
tives were inclined to give the scheme a fair trial. A 
Board of Trade Order has first to be issued before the 
scheme becomes operative. 


Schedule Prices (less 2s. 6d. for France-and Italy). 


Steam coal : Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 3ls. 6d. ; 
best Eastern Valleys, 31s. 6d.; seconds Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.. 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 30s.; seconds, 
29s.; patent fuel, 32s. 6d.; coke, 50s.; pitwood, ex ship, 65s. 


Newport. 

The market in Monmouthsbire coals shows no 
special feature, but the tone is certainly steadier, and not 
so depressed as the result of the improved facilities for 
effecting the prompt shipment of supplies, thus securing 
the release of wagons to enable work to be more 
regular. Schedule prices (less 2s. 6d. for France and 
Italy) :—Steam coal: Best Newport Black Vein large, 
32s. 6d.; Western Valleys, 31s. 6d.; best Eastern Valleys, 
3ls. 6d.; other sorts, 30s. 6d.; smalls, 20s. 6d. to 22s. 6d. 
Bituminous coals: Best house, 35s. 6d.; seconds, 33s. 3d.; 
patent fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 

There has been no appreciable improvement in 
the tone of the market for anthracite coals. Supplies of all 
descriptions are plentiful. Schedule prices (less 2s. 6d. for 
France and Italy) :—Anthracite: Best breaking large, 
32s. 6d.; second breaking large, 31s. 6d.; third breaking 
large, 30s.; Red Vein large, 283.; machine-made cobbles, 
41s. 6d. to 45s.; French nuts, 41s. 6d. to 45s.; stove nuts, 
41s. 6d. to 45s.; beans, 35s. 6d. to 37s. 6d.; machine made 
large peas, 22s. 6d.; rubbly culm, 13s. 6d. to 15s. 6d.; duff, 
9s. to 10s. 6d. Steam coal: Best large, 32s. 6d.; seconds, 
29s. 6d.; bunkers, 24s. 6d. to 26s.; smalls, 19s. 6d. and 
2ls. 6d. Bituminous coal : Through and through, 29s. 6d.; 
smalls, 26s. 6d.; patent fuel, 32s. 6d. 


Tin-plates. 

Steady conditions prevail in the tin-plate trade, 
but there is no feature of note in business. Most works are 
well off for orders. Prices are upheld at the full official 
maximum, which is about 31s. 9d. per box I.C. 14 x 20 
112 sheets. Quotations: Block tin, £318 10s. per ton 
cash ; £315 10s. per ton three months. Lead, Spanish, 
£29 10s. per ton. 








INSTITUTION OF NAVAL ARCHITECTS. 


THE meetings will be held as follows :—In the Hall of the 
Royal Suciety of Arts, John-street, Adelphi, on Wednesday, 
March 20th, morning at 11 o’clock ; on Thursday, March 
2lst, morning at 11 o’clock, and afternoon at 3 o'clock ; 
on Friday, March 22nd, morning at 11 o'clock, afternoon 
at 3 o'clock. 

The following papers will be submitted :— 

On Wednesday, March 20th,—‘‘ Standard Cargo Ships,” 
by Sir George Carter, K.B.E., member of Council. 

“The Most Suitable Sizes and Speeds for General Cargo 
Steamers,’ by Mr. John Anderson, associate-member. 

On Thursday, March 21\st.—‘‘ Problems of the Future 
in the Design and Construction of Merchant Ships,” by Mr. 
W. 8. Abell, M. Eng., member of Council: 

“* Research in Marine Engineering,” by Mr. A. E. Seaton, 
member of Council. 

“ The Effect of the Longitudinal Motion of a Ship on its 
Statical Transverse Stability,” by Mr. G. 8. Baker, O.B.E., 
member, and Miss E. M. Keary. 

“The Iron Carbon Equilibrium Diagram and its Prac- 
tical Usefulness,” by Professor H. C. H. Carpenter, M.A., 
Ph.D. 

“ Stress Distribution in Bolts and Nuts,” by Mr. C. E. 
Stromeyer, member of Council. 

On Friday, March 22nd.—‘‘ A Preliminary Survey of the 
Possibilities of Reinforced Concrete as a Material for Ship 
Construction,” by Major M. Denny, associate-member. 

“* Reinforced Concrete Vessels,’ by Mr. Walter Pollock, 
member. 

“* Design and Construction of a Self-propelled Reinforced 
Concrete Sea-going Cargo Steamer Building in Great 
Britain,” by Mr. T. G. Owens Thurston, member. 

« An Investigation of the Shearing Force and Bending 
Moment acting on the Structure of a Ship, including 
Dynamic Effects,” by Mr. A. M. Robb, B.Sc., associate- 
member. 

“ Air Supply to Boiler-rooms,” by Mr. R. W. Allen, 
C.B.E., member. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 
The date first given is the date of application ; the second date 


at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


112,792 (285 of 1917). January 6th, 1917.—Borrer ror 
Urmuisinec tHE Waste Heat or Siac, Carl Semmler. 
1, Schiit trasse, Wiesbad Germany. 

In this boiler, the slag is delivered through a trough R into a shaft 
$ and, whilst falling freely therein, is granulated by means of the 
jet of compressed air heated in the coil A and escaping through 
the nozzle D. The granulated slag slowly descends in the shaft, 
sliding over the inclined plates P-—P, arran zig-zag, and 
falls upon a travelling band or grid W by which it is conveyed 
to the corve V. Above the shaft S there is a steam boiler K 
through the flue-tubes of which the hot air is drawn by means 
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of the fan F ; the air is continuously circulated, as indicated by 
the arrows, downwards through the channel C, through and 
over the slag on the grid W, and again returns into the shaft 
at U and to some extent cools the descending slag. The air and 
slag move in opposite directions throughout, so that cooling 
takes place on the counter-current principle, and finally on pass- 
ing through the boiler tubes of the boiler K. The compressed 
air escaping through the nozzle D permanently increases the 
volume of air in circulation, and it is consequently necessary 
that an equal amount of air should pass out of the circuit at 
some other point.—January 7th, 1918. 


GAS PRODUCERS. 


112,909 (13,770 of 1917). September 25th, 1917.——Gas 
Propvucer, Frederick Thuman, 38, Victoria-street, West- 
minster. 

In the gas producer constructed according to this invention, 
combined with the ashpan is a steam and blast-producing grate 
that projects through an excentrically di aperture in the 
ashpan into the fuel bed and is caused by the rotation of the pan 
to gyrate. Means are provided for coupling the te to the 
ashpan so that it will also rotate about its axis. © arrange- 

ment is shown in Figs. 1 and 2. The ashpan B is rotated , 

gearing D and is enclosed by a gas-tight chamber E. F is the 

te with outlet ports at different levels and a hollow stem. 
grate stem terminates in a ball joint G, the centre of which 
is on the rotating axis of the ashpan, with the result that as the 
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ashpan rotates a gyratory movement is imparted to the grate 
at all times, whether it be made to rotate with the ashpan by 
means of a pivoted bolt or dog H or not. Access to the bolt H 
for throwing the grate either into or out of rotary engagement 
with the ashpan is obtained by a hand hole I in the bottom of the 
chamber E. Ribs formed on the interior of the crushing ring R 
bear against the grate F forming air spaces K around it ; the bolt 
H engages one or other of these ribs. A grinding effect is 
obtained between the outer surface of the grate and the inside of 
the crushing ring of the rotating ashpan when the grate is 
disengaged the ashpan. The air-blast is admit under 
pressure into the generator by the inlet L and passes up through 
the grate into the fire by the ports 8S and 'T and by the spaces K 
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may also be supplied to the inlet L through the pipe P.— 
January 31st, 1918. P a 


INTERNAL COMBUSTION ENGINES. 


112,811 (1217 of 1917). January 24th, 1917.—CaRrBuRETTERS, 
Nikolai Garoff, Brunnsparken, 7, Helsingfors, Finland. 
The ial feature of this in is the means adopted to 
supply extra air to the mixture of air and vapour as the speed 
of the engine increases. The arrangement is shown in Figs. 1 
and 2. In the upper part of the casing C, the supply channel Y, 
for the additional air, opens tangentially or approximately 
tangentially into the casing. The air flowing in through the 
channel Y will thus strike tangentially the upwardly flowing 
mixture coming from the lower part of the carburetter, and 
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Fig.2. 


produce an intense whirling motion of the two currents, with the 
result that they will become very intimately mixed. The 
channel Y is of conical or other converging form, so as to increase 
the velocity of the air and ensure the intimate mixing of the 
additional air with the mixture from the carburetter.—January 
24th, 1918. 


112,816 (1265 of 1917). January 25th, 1917.—WaTER-cooLeD 
Pistons, Vickers Limited, Vickers’ House, Broadway, 
Westminster, and others. 

This invention provides means for supplying cooling water to 

the moving parts of internal combustion engines, in which a 

sliding pipe through which the water enters or escapes, passes 

through a stuffing box or gland charged with oil under pressure. 

A is the sliding pipe fitted to the lower end of a downwardly 

projecting ting pipe leading from the base of the piston 

and extending under the edge of the cylinder B. C is a water 
chamber into which the upper end of the pipe A extends. D is 
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the oil gland supplied with oil or grease under pressure through 
the pipe. The plunger pipe passes through a pair of glands P 
and Q carried respectively by the crank case EB and the water 
chamber C, the latter containing a cushion of air. Below the 
upper or water chamber gland Q a drain F is provided serving 
to lead away most of the water carried through the gland, 
a conical water catcher R receiving any leakage past the drain F 
and carrying it off by a second drain. The oil gland or stuffing 
box D is placed immediately above the lower ordinary gland P, 
so that any downward leakage that may occur through the latter 
gland consists only of oil, while above the oil gland D a water 
and oil drain G is provided.—January 25th, 1918. 


102,490 (16,423 of 1916). November 16th, 1916.—SparKine 
Pivas, René Henry, and another, 53 bis rue de Chateaudun, 
Sing (Assignées of Georges Weber, 7 bis rue du Loing, 
aris.) : 
The special feature of this plug is the construction adopted 
to permit of effective ling. by the atmosphere. With this 
object a tubular electrode A is used, one end of which, namely, 
that for the spark terminates in a point C, and the other is 
provided with a cup R for the admission of the air. The air 
s downward through the electrode and outward through 
ateral holes provided in the electrode and insulating sheath E 
of the plug. e sheath is fixed on the electrode on the one hand 
by bearing upon the base of the point, and on the other hand by 
means of the nut T screwing upon the screw-threaded part B of 
the electrode. The a = of the plug carries at its lower end 
the sparking points J. The body is formed with orifices K for 
the outflow of the air which has entered the hollow electrode 
and around the insulating sheath. The body is held on the 
sheath by a clamping nut L which bears upon the stepped 








between the grate and the crushing ring of the pan. Steam 


portion of the shéath located above the notches G with an 





there is provided a free annular space for the passage of the air. 
Upon the eo part of the nut there is serewed a cup-like 
‘member of fibre or any other insulating material which serves 
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to support a metal dise P formed with spokes like a wheel and 
having its centre contacting with the electrode B. This disc 
is formed at its circumference with lugs Q serving for the attach- 
ment of the electric wire.—January 31st, 1918. 


112,859 (4229 of 1917). March 23rd, 1917.—Am InrTake- 
Heater, John Sewoll Staples, 53, Richmond-road, Barns. 
bury, London. 

The intake heater forming the subject of the present invention 
is specially anvlicable to a carburetter by the same inventor 
and described 1 Specification No. 111,725. A indicates a 
double-watied tubular body, the spacs for the heating fluid being 
shown by B. C are unions for the connection of the pipes 
conveying the heating fluid such as water or exhaust gas. The 
end D of the body is connected to the carburetter and is of 
rectangular shape and has a rectangular as The other 
end E is also of rectangular shape but is of flattened section and 
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has a flattened rectangular opening. F is a detachable lid for 
closing and allowing of cleaning the space B, this cover being 
shown removed in Fig. 2. G is the bell cover of sheet metal 
which is attached to the body A by nuts, the screws of which 
are received in lugs and pass through the lid F and the bell 
cover, the rear wall of which is separated from the body by 
distance pieces J. The end or base D forms a guide for the air 
slide of the carburetter. The area of the opening E is slightly 
larger than the area of the opening D and is flattened in section 
so that the ingoing air, the flow of which is indicated by the 


arrows, is caused to pass close to the heater walls without being 
restricted.—January 31st, 1918. 

TRANSMISSION OF POWER. 
111,488 (16,850 of 1917). November 15th, 1917.--Gzars FoR 


TRANSMITTING POWER BETWEEN SHAFTS IN ALIGNMENT, 
Arthur Leffler, Djursholm, Sweden. ‘ 
The gear forming the subject of this invention is intended for 
transmitting power between two shafts in alignment, as will 
be seen from the accompanying illustrations, Figs. 1 to 3. 
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Fig. 2. 


During the rotation of the shaft A a gyratorically swinging 
movement is imparted by the hub B to the dise C in such manner 
that the arms D move successively to and fro in an axial plane 
a di a Se 

relation to the shaft A, one movement tdé*and fro being effected 


+ a 





on the inclination of the bearing E in 
by each arm D of the dise for each revolution of the shaft A. 





interposed copper washer M. Between the nut L and the sheath 


During this movement each roller F, when moving in one direc- 
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tion, passes a slot J, thereby turning-the drum G a distance 
corresponding to the inclination of the slot. When moving in 
the opposite direction, the roller passes the next slot J inclined 
oppositely to that just passed by the roller, thus again turning 
the drum in the same direction. By using a suitable number of 
arm: D on the dise and a corresponding number of rollers 
engaging the slots J, each arm will turn the drum during the 
middle part of its movement only, or, in other words, while 
possessing its greatest and approximately constant speed. The 
length of the slots is so chosen that a roller commences to engage 
a slot when the adjacent roller is about to leave another slot. 
On this account the drum G will be turned continuously. Since 
each roller F passes two slots for each revolution of the shaft A, 
and because fourteen slots are disposed around the drum, the 
roller will have passed all the slots when the shaft A has 
performed seven revolutions. The ratio of transmission between 
the shaft A and the drum G will, consequently, in this case 
be = 7:1, that is to say, equal to half the number of slots 
provided on the drum.—January 31st, 1918. 


112,867 (9170 of 1917). June 26th, 1917.—Crrcurr BREAKERs. 
Herbert Pearce, 33, Derbyshire-lane, Stretford, Manchester. 
This invention is for an automatic circuit breaker which has 
its ordinary trip coil arranged to be energised from the exciter, 
and has in addition a no-volt or low voltage trip coil also 
connected across the exciter, so that if the excite: fails the circuit 
breaker will be tripped and protection will thereby be obtained 
The operating handle lever A of the automatic circuit breaker B 
is provided with a roller C which engages with a release trigger D 
pivoted at E, when the handle lever is depressed to close the 
eircuit breaker in the usual way. This lever has pivoted to it 
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at F an iron core or plunger G, which is adapted to move in and 
out of the no-volt or low-voltage coil or solenoid H which is 
connected in the exciter circuit as shown in Fig. 1. As shown 
rather more in detail in Fig. 3, the core or plunger G slides 
within a tube J of brass or any other non-magnetic metal, fitted 
in an iron yoke K within which is the solenoid. In the same 
tube is another iron core or plunger L which can fall on to the 
trigger D as shown in Fig. 2. The core or plunger L is provided 
with-a non-magnetic pin or projection M to prevent the two 
eores from coming into contact and sticking. N is a spring for 
operating the release trigger D and O is a stop or projection on 
the same.—January 31st, 1918. 


112,900 (11,468 of 1917). August 9th, 1917.—Derivine Betts, 
Oskar Friman, Hamina, Finland. 
This invention is for a belt composed of wooden pieces of 
equal length with two holes, the piece= being placed alongside 
each other and joined together in staggered formation by moans 
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of iron rods threaded through the holes and riveted at the ends 
The pieces are provided in the middle of the side that runs 
against the pulley with a recess in which resin or other non- 
slipping material A is cast or poured.—January 31st, 1918. 


MINES AND METALS. 


112,894 (9170 of 1917). June 26th, 1917.—Heatr TREATMENT 
or Sree, Lancelot William Wild, and another, Electrical 
Testing Laboratory, York-street, Westminster. 

This invention has for its object an improved method and 
means for indicating the critical temperature of decalescence of 

steel during heat treatment. The apparatus is shown in Figs. 1 


and 2. A is a crucible or muffle made of silica, and partially 
filled with molten salt, into which the object to be subjected to 
the heat treatment is introduced. The crucible has wound 
around its outer surface a heating coil B the ends of which are 
connected to the metal clips or bands C surrounding the tube, 
the bands being in electrical connection by the wires D with 
metal bands E surrounding the top and bottom of an outer 
easing F, which encloses the tube or crucible A, Jeaving an 
intervening space G which i* filled with a convenient heat and 
electrical insulating substance. A second coil is wound 
around the outside of the outer casing F, the ends of the 
coil being connected to the metal bands J clamped upon the 
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Fig. I. 


easing F and the terminals of which are connected up in a 
circuit K which includes the galvanometer L. The object 
placed in the crucible becomes magnetised by the current in the 
coil B and is raised in temperature until at decalescence it 
becomes non-magnetic. This change of condition induces in 
the second or outer coil an electro-motive force which exists 
until every part of the article has completed its change of 
condition. The electro-motive force which is thus set up in the 
outer coil by the change of condition, causes a small current to 
flow through the latter, and this current is indicated by the 
deflection of the needle of the galvanometer L from and back 
to the zero point.—January 31st, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On each of four of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 23,035/12.—Projectile fuses. Relates to fuse-setting 
machines, and consists in means for automatically causing 
slight variations in the settings of a number of fuses for a group 
of projectiles intended to burst at slightly differont ranges, as is 
advantageous when firing against balloons. Krupp Akt.-Ges., F., 
Germany. Dated November l4th, 1911. 

No. 25,582/12.—Treating water for brewing, &. Relates 
to an improvement in the process for improving water for brewing 
and malting purposes. e water is heated in an open tank and 
stirred strongly, either by the action of tho heating steam or by 
mechanical stirring devices, or by both, and then freed from the 
precipitates, such as calcium and magnesium carbonates, by 
filtering or decanting. Exhaust steam may be used for heating. 
Jalowetz, E., Richter, E., and Schuckher, A., Vienna. Dated 
November 13th, 1911. 

No. 25,865/12.—Vehicle wheels; tire attachments to rims ; 
detachable rim attachment to wheels. A wheel rim secured 
directly to the spokes is stiffened by blocks arranged at intervals 
between inturned flanges or lugs on the rim. The blocks are 
traversed by bolts which secure flange-plates, engaging pins 
projecting from the edges of the tire, or engaging in recesses 
in the sides of a detachable rim carrying the tire. Stungo, J., 
Berlin. 

No. 25,959/12.—Counting apparatus for meters. Counters 
with recording apparatus; counters actuated by revolving 
mechanism. Apparatus for recording the monetary value of 
gas, electricity, &c., measured by a supply meter, comprises 
a counting-train bearing type, driven from the meter shaft 
through bevel gearing and through a single-toothed member, 
and "Teckel with transfer pinions. The printing device 
consists of a platen and a pressure plate mounted, at opposite 
sides of the counter, on guides forming part of the framing. 
Kolar, N., Budapest. Dated November 13th, 1911. 

No. 25,987/12. Welding. Brass, aluminium, german silver, 
and other sheets having higher thermal conductivity than iron, 
and not exceeding 2 mm. in thickness, are welded with abutting 
or overlapping edges by applying on opposite sides of the seam 
electrodes, the total pressure between which is not greater than 
66lb. Nosolder or fiuxis used. The joint may be welded either 
at intervals only, using electrodes of a few square millimetres 
area or throughout its length. Prostler, N., and Ges. fur 
Elektrotechnische Industrie, Berlin. 

No. 26,274/12.—Photography ; dark slides. A dark slide, 
more especially for photogrammetric, spectrographic, and other 





is thrown forward by springs against positioned stops on the 





precision work, has its frorit exposure opening so formed that}; s at D 
when the shutter slide is withdrawn for exposure, the plate sheath | Great Britain, France, Belgiugh, 
‘Japan, and the Transvaal: 


camera frame. QOptische Anstalt, C. P. Goerz Akt.-Ges., 
Berlin, Dated November 15th, 1911. 

No. 26,077/12.—Purifying furnace gases, &c. Furnace gases 
are purified by cooling them, by water spray if necessary, well 
below dew-point, removing the water of cond tion, re-heating, 
and filtering. The cooled gases are reheated by the incoming 
gases, which thus undergo a preliminary cooling. Stolte, A., 
Germany. 

No. 26,192/12.—Cooking stoves, &c. A gas cooking apparatus, 
»ven, stove, or the like, of the kind constructed with. heat- 
insulated walls is fitted with a heat-transmitting device such that 
the products of combustion do not enter the cooking chamber, 
and also with an automatic regulator for maintaining the 
temperature constant. Junkers, H., Germany. 











OWNER’S RISK CONTRACT WITH RAILWAY 
COMPANIES. 


On December 3rd the Secretary of the Manchester Associa- 
tion of Importers and Exporters wrote to the Board of Trade on 
the question of owner’s risk contract with railway companies. 
He said :—The decision of the House of Lords has given the 
word “* consignment,” in the Owner’s Risk Contract, a novel and 
unwarranted meaning. Through the ambiguity in the minds of 
traders they are unable to forward goods with any degree of 
certainty that the number of packages despatched in a ‘‘ con- 
signment "’ will be delivered to the consignee. Under such 
conditions businosslike transactions between buyer and seller 
become impossible when goods are carried at owner’s risk. 
The Council, therefore, consider it is making a reasonable 
request in asking that the word ‘‘ consignment "’ be so defined 
that it will be clearly and unmistakably understood by all 
parties to the Agreement, that the delivery of a consignment 
means the delivery of each and every part of the consignment, 

The use of the word ‘* wilful’ before ‘* misconduct ’’ relieves 
the railway companies from all liability for ‘‘ loss, damage, 
&c.,” as ii is practically impossible for the owner of the goods to 
prove ‘‘ wilful” misconduct of the companies’ servants. 

I am therefore instructed by the Council to urge again upon 
the Board of Trade to review the whole question in the light of 
the foregoing reasons, when it is hoped the remedial measures 
asked for will be granted. 

The Board of Trade replied on 21st Feb. that it had been in 
communication with the Railway Executive Committee in the 
matter, which held ‘‘ that such qualified protection as is given to 
the railway companies by the Owner’s Risk Note is paid for 
by them through reductions in rates that often are greater than 
the market value of the diminution in risk which they obtein, 
and that the effect of the alteration agreed to at the Railway 
Conference in 1909 was materially to modify the Note in favour 
of the traders without any alteration being made in the con- 
cessions made to them by way of reduced owner’s risk rates.” 

Hence the Board did not see its way to take action with regard 
to the alteration of the Owner’s Risk Note as suggested by the 
Association in its letter of February Ist. 











LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending March 16th, 1918, by Lieut.-Col. C. B 
Clay, V.D., Commanding. 


Officer of the Week.—Second Lieut. E, A. Ullmann. 

Next for Duty.—Lieut. C. E. Campbell. 

Monday, March 11th.—No. 3 Coy., 6.30-8.30. Recruits’ Drill, 
6.30-8.30. Signalling Section, 6.30—8.30. 

Tuesday, 12th March.—Lecture on Demolitions at 6.30, 
Physical Drill and Bayonet Fighting at 7.30. 

Wednesday, 13th March.—No. 1 Coy., Knotting, &c., 6.30—-8.30, 
Recruits Drill, 6.30. 

Thursday, 14th March.—No. 2 Coy., Knotting, &c., 6-8. 
Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30—8.30. 

Friday, 15th March.—Musketry, 5.30-8. 

Saturday, 16th March.—Entrenchments, &c., for the whole 
Corps, 2.45-4.45. Recruits’ Drill, 2.45-4.45. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

Recruits will attend for Engineering Instruction with the 
Companies. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

The formation of a Band, under Mr. Chas. Bailey as band- 
master, having been approved by the Commandant, any members 
of the Corps who a’e musicians and possess their own instru- 
ments, and who are willing to learn an instrument if instructed, 
are invited to forward their names to the Adjutant at head- 
quarters without delay. 

By order, 
Macteop YEARSLEY, 
Captain and Adjutant. 


March 9th, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue detachable motor for barge propulsion, designed by Mr. 
A. E. Hooke, and described and illustrated in our issue of May 
llth, 1917, is now made by the Watercraft ‘Detachable Power 
Installation, Limited, of Central House, New-street, Birmingham. 
Mr. T. H. Coggins is chairman of the company. 

WE hear that Mr. E. Kilburn Scott, A.M. Inst. C.E. A.M.I.E.E., 
has been appointed consulting engineer to the British American 
Nitrates Company of New York. Mr. Scott left England in 
January to deal with the exploitation of his patents for 
manufacturing nitrates electrically, and will be in America for 
some time. 

Mr. WatTer L. Davies asks us to state that, in order to avoid 
his name being confused with that of a ‘* conscientious objector,’’ 
and a member of ‘‘ The Union of Democratic Control,” or with 
an electrical firm of similar name, he has ceased to sign himself 
W. Langdon-Davies as hitherto, and desires to be addressed as 
Walter L. Davies. 

A NEW company has been registered under the title of ‘‘ The 
E. W. Harvey Gas Furnace Company, Limited,” with offices at 
10, Queen Anne’s Gate, Westminster, S.W, 1., the proprietors of 
which are the managers and staff of the Siemens Regenerative 
Gas Furnace Business, till recently carried on at the samo 
address in the name of ‘ Frederick Siemens, Successor to Sir 
William Siemens.’’ The business was originally established in 
London by Sir William Siemens in 1856, with a British staff, and 
the new company, through its managing director, Mr, Ernest 
Wm. Harvey, having acquired the goodwil! and assets of 
Frederick Siemens, is therefore now an all-British concern. The 
new proprietors have been for many years the sole responsible 


:managers at Westmins’ er oo iemens Furnace Business in 
8 


in, Italy, Australia, India, 
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&, ssistant Locomotive 

pee 0 SUPERINTENDENT REQUIRED for the 

s Nigerian Government Railway for two tours, with 

ible extension, Salar £10—£350, and 

a mae bonus in in certain circumstances. quarters and first- 

class passages. Liberal leave in England on full sala: ae 
25 and 45, with experience in Panatn 


didates, age came 
Sheds and Drawing oes. Car? pe nents oh cas once (by wetter)’: ry 
tho CROWN AGENTS Millbank, 
London, 8.W, 1. Men Rotate — Banepa y a. or eligible 
for military service need not apply. 936 


he Proprietor of Letters Patent 


4052/15, relating to 
“IMPROVEMENTS IN’ FLUI MEASURING 

DESIRES to — of the PATENT or to GRANT 
LICENCES to _ inte rties on reasonable terms 
with a view to the — working of the Patent in this 
o antry. 

‘ ‘inquiries to be m i 

ORUIKSHANK « an FAIRWEATHE mi Lisnited, 

63-66, Chancery-lane, London, W.C. 








Dorset County Council Educa- 
TION COMMITTEE. 
WEYMOUTH ENGINEERING AND JUNIOR 
TECHNICAL SCHOOL. 
WANTED, SENIOR ASSISTANT MASTER to Teach 
mainly Engineering a — Mechanics, 
&e.) Science graduate prefe ex perience 


desirable. 
c ‘ommencing salary £200—scale under consideration. Candi- 
Aates must be ineligible for or otherwise exempt from military 
i 

5 The school isa new school, consiating. of of oJ Da: 

School for apprention a in Engineering an 

Junior Tee! 1. The Master pen Bm ll 

required to undertake duties in connection with both depart- 
nents, 

j Forms of application, which must be completed and returned 

so as to be received not later than the 25th March, 1918, may 


Technical 
es and a 


be obtained from 
CLEMENT G. BONE, 
County Offices, 
o4 Dorchester. 





Fissex County Council. 

LEYTON HIGHER EDUCATION COMMITTEE. 
ENGINEERING AND TRADE SCHOOL. 
The Governors of the above-comed School invite APPLICA- 
TIONS for the POST of HEADMASTER. Experience in 

a Trade School or a Junior Technical —— is desirable. 

Candidates must hold the Degree of a British University in 
Engi gineering or Science, or its equivalent. Evening Classes 

cynducted in the same building will be under the Head- 
Inaster’s control, and he will supervise Evening Classes of the 
Junior Commercial Institutes. 

poner £360, rising by annual increments of £20, to £450 per 
anu 

yorms of application, which should be returned not later 

tian 23rd March, may be obtained from Mr. J. H. NICHOLAS, 
County Offices, Chelmsford. 812 


A® Imp ortant Swiss Engineer- 


ING = aed specialised in Silico, Calcareous, and 
Agglomerate Brick and Cement Manufacturing Plants, in 
Paste Goods Factories, and in Machinery for Bread-making 
and Baking, REQUIRES an EXPERIENCED ENGINEER 
for Great Britain. One who has had previous connections 
with Switzerland preferred.—Send application to BUHLER 
BROS., Uzwil (Switzerland). P836 a 

Manag 


Assistant Works 


WANTED for large Engineering Works, mind 
ing Machine and Anvil Smith Shop, Grey and Malleable 
Iron Foundry, Machine Shop, and eee Department. 
od ren already on Government work will be engaged.— 

Apply, giving full particulars as to bprment experience and 
— — 





salary ‘required, to your nearest = 
tiening ‘“‘ The Engineer” and No. 


Departmental Mane er Required 


r Precision Work, with know! ‘ge of modern methods 

of ee ee L large quantities, and th e@ necessary piece-work 
ti Experience with the heat 

treatment tot steel leneetiat. | Thorough control of both male 
and female labour absolutely essential. No person already on 
Government work will be ionteee —Apply hard nearest Em- 
= * The ”" and No. 











A 





Kistimating Engineer Wanted for 


departinent of Works manufacturing rape f Mining 
Machinery. First-class man with Drawing-office an orks 
training ; able to efficiently deal with Sales ye nce oe a — 
State experience, age, work at present engaged pom. Preference 
— to discharged so'dier.—Address, 856, “‘ The — 
A 





Required atthe Infirmary, Lower- 
ROAD. Rothérhithe, S.E. :—ASSISTA NT ENGINEER, 
salary and allowances £2 18s. per week. ER, one used to 
steam, hot water, electric light, wiring and telephone repairs. 
Also STOKER, salary and allowances £2 1 r week of 48 
hours; used to forced draught furnaces. Candidates must be 
strong and healthy. ro 5 to theSTEWARD, at the parr 
. a 


W anted, Mechanical ne oo 
MAN a "Bristol district for Plant Lay-out and details 
Also TRACER IMPROVER. pie gear yet to rent Ly wre 
No one a on Government work will be engaged. tate 
age, salary, and e: ry velg= nee to your pearest Em ay Ex- 
ange, quoting ‘* The Engineer” and number 7 763 a 


anted, Two Good seer 
tae aoe to Electrical and Lay-out of M: ge _ 
I, Box 627, T. B. — Advertising Offi — 
Fr a Sn a Bg E.C. 4 


ArkE xperienced Mechanical En. 
Soins (Young) WANTED for Mills at- Rangoon. 
Slight disablement will not debar discharged soldier. No 
person already employed on Government work will be engag 
—Write, Box K 33, Lee and Nightingale, Liverpool. 907 a 














eropls lane Draughtsmen.— 


WANT old established A 
several first-class D AUGHTSMEN, with | experience 
of Aeronautical Work preferred. —A} ply, with full particulars 
of qualifications and salary requi! to your t eee Em ae - 
ment Exchange, mentioning ** The Engineer” and No. 4 
Men on Government work need not apply. 


Assistant Foreman Wanted for 


Machine Sho a Controlled Works in Midlands. 
Must have Capstan Lathe, and General Machine = 
Fitting Shop capertenss. tg borne for pa prefe 

person y on Government work will engaged. — oie 
giving full particulars, experience, age, salary requi to 
— nearest Employment Exchange, maaxioning. bs The 
mene": and 811 





&| A ssistant Smith Shop Foreman 


WANTED for large Shop mag) Machine and 
Anvil Smithing on light articles. ust be thoroughly 
—— sor a No person already on ened work will 
ed.—Apply your nearest Employment Exchange, 
giving full particul rs as to previous experience and salary 
q , and “The Engineer” and No. a 
A 








Foreman Required to Take 


CHARGE of Grinding Dept. in large Aircraft Factory 
in London district. Must be thoroughly conversant with be 
most up-to-date. methods and Shop Practice. No perso} 
already on Government work will be engaged.—Apply “= 
irra giving age, full details of experience and salary 
required, to your nearest Em 7 (re! Exchange, mentioning 
“The Engineer” and No. A 902 a 





A Opportunity Occursina leans 
WORKS for several JIG and TOOL 
DRAUGHTSMEN. Must be neat, quick, and have a good 
know of small accurate work ; one must have a good 
ex —< of automatic machines and be capable of laying-out 
” Cams ; one will be — experienced 


and residing within a ie radius need apply, stating full 
experience, age, salary, &., to 562, ‘* The Engines? " Office. 


Drug ughtsman, Mechanical En- 


a — ee cupestonse in 38 in Machine Design and 
modern oo 

ineligible. No person iam employed u) 

will engaged.—Apply, with copies 
stating age, Sk and ne Mn ex 





Controlled Factoryj; 
n Government work 
recent testimonials, 

|, to your nearest 





any day (Sunday excepted 
En- 


Resident Constructional 


GINEER WANTED to TAKE CHARGE duri 
erection of Steel Buildings, two to three thousand ons; technica 
and practical experience absolutely necessary. On completion 
of above work to join staff as Erection Inspector for well-known 
tirm of constructional engineers. Permanent and p. jive 
podtion assured.—Reply, in emaraaae stating full particulars, 

877, ** The Engineer” Offi Pa a 


Superintendent of Grinding Sec- 
TION OF MACHINE SHOP. 

First-class man, with wide experience of all types of 
Precision Grinding, able to get maximum production. and to 
train and maintain operators to fine limits. Male and female 
labour. No person already on Government work will be en- 
gaged.—Apply your nearest’ 7 a Exchange, mention- 
ing “ The caine "and No. A’ 885 a 








[he Sheerness Urban District 


COUNCIL invite TENDERS for the RE-TUBING of 
their 9-TUBE GREEN'S ECONOMISER at their ——_ 
Pamping Station, Sheerness.—Particulars may be obta 
from the SURVEYOR and CHIEF ENGINEER, The Couneil 
House, Sheerness, to whom Tenders should be sent not later 
*han Thursday. 28th March 1918. 912 1 





(Jorporation of Calcutta. 
WATER WORKS SUPERINTENDENT. 
APPLICATIONS are invited for the POST of SUPERIN- 
TENDENT in the Water Works Poeeent of the Corpora- 
tion of Calcutta, on a Salary of Rs, ing by annuai 
increments of Rs 20/- to Rs. 500/- per ah with a fixed .con- 
veyance allowance bs Re 50/- a month. 
Applicants must C88 all-round experience 
of some large water works and should “be well up in waste 
prevention and pipe-laying. They should also have a good 
ae of plum ~— some knowledge of building work. 
In the case of a can te selected in the United Kingdom, 
second-class ge froin London to Calcutta with half pay - 
the voyage will also be paid, — he will have to eabentt to 
medical examination in Londo 
€ person oppolenes will be vendors to the leave and other 
rules in force inthe Corporation and will be required to sub- 
scribe to oo a Fund. a 
jons, stating age and qualifications and giving full 
cnlars of experience, together with copies of testimonials 


Tad i cee by a medical certificate of recent date, 
showing that the candidates are of sound constitution and 
in health, and addressed to the Secretary, Municipal 


Office, Calcutta, will be received up to the Ist May, "1918, or up 
to the date of the receipt in Calcutta of letters posted in the 
United Kingdom on or before a 15th Mareh, 1918. 

C. C. CHATTERJFE. 


Secretary, 
Corporation of Calcutta. 
5, Corporation-street, Calcutta, 
Uth January, 1918. 





Superintendent of Machine Shop 
. FOR TURNING DEPARTMENT. 

First-class man, with experience in handling Automatics, 
Capstans, and Chucking Lathes to fine limits, and able to get 
maximum production from section mixed labour. No person 
already on Government work will be engaged —Apply your 
ncarent Bs — ment Exchange, mentioning “ The Snginecr ° 
an 0. 


W anted, Metallurgical Chemist 


to Take Complete Charge of new works manu- 
facturing Anti-friction Bearing’ Metals. Must have good 
ractica Saale in the Manufacture of high grade Tin 
is Metals.—Address, stating qualifications, experience, and 
salary required, to 759, “‘ The Engineer ” Office. 759 a 


Analy tical Chemist Required to 


ve CHARGE of the Chemical Section of Labora- 
tory, controlling Machine Shops, lron Foundries and Bronze 
Foundry. Candidates must have had first-class experience in 
the analysis of high speed, alloy and oo steels, and be 
thoroughly conversant with the Chemical Laboratory work in 
connection with iron and bronze foundries, including the con- 
trolling of cupolas. Applicants should give full particulars of 
their training and partloulaely their foundry experience, also 
state age and salary required. The position is permanent «nd 
holds es pr cea for a suitable man.—Applv, ALFRED 

» Lt Machine Tool Makers, Edgwick be 








Covent —¥ 


Wanted, a Thoroughly Experi- 

ENCED Millwright DRAUGHTSMAN, accustomed 
to all kinds of Mill Gearing ; one not now engaged on war work 
preferred. Good wages paid to suitable rr a 
omeingnee, , experience and wages req d, 925,‘ The E — 








a 





Wanted, Experienced J ig and 


TOOL DESIGNERS for large Electrical Works in the 
Midlands. Knowledge of ss Tools an advantage. Good 
salary and permanency to really capable men. —Apply, s oe 
age, experience, and salary required, to your nearest Emplo 
ment Exchange, mentioning g "the Engineer” and No. ie 
Nobody already employed on Government work will be 
engaged. 941A 


Wea anted, First - class Designer 


for High «peed Internal Combustion Engine De 
ment of an oild-established firm in London district. a 
manency for a suitable man. Write, stating previous experience 
and salary required. Noone at present on Government work 
or residing more than 10 miles away will be engaged.—Address, 
909, * The Engineer ” Office. 909 a 











0 
anted, First-class Jig and Tooi 
DESIGNERS, ith Mot , i 

SHOP PLANT DRAUGHTSM TAN ON W. Landen. ‘Those 

already engaged on war work = Tiving” eoseee the 10-mile 

radius ni not eg om ia tt age experience, and 

SA expected. | re ilson and Co., L Ltd., 
184, Clerkenwell- road, London, E.c.1 31 a 

anted, for Engineering Works, 

jon area, Experienced ESTIMA’ IR and RATE 








Wanted, Draughtsman with 
first-class experience of Shop Management in the 
manufacture of Rock Drills. Factory in Yorkshire. Good 
salary and prospects to man with up-to-date experience.— 
Address, 946, “‘ The Engineer ” Office. 946 a 


Wanted, Experienced Draughts- 


MAN for Elevator and Conveyor Work on important 
Government contracts. No rson resident more than 10 
miles away or already on Government work will be engaged.— 
Reply, stating age, experience. salary required, and when at 
liberty, to Box 516, T. B. — Advortising eg i 163, 
Queen V ictoria-street, E.C. 


Wt anted, First-class Draughts- 
pertenced i in Reinforced Concrete en: 


BAF, sng ta Pall particulars, experience, salary _ uired, to 
Box Browne’s Advertising Offices, 163, Queen 
A 


Wanted Immediately, a Chief 


DRAUGHTSMAN for Drawing e ofa Firm manu- 
facturing as ge (engines excluded) to Government 
designs under A.B. control. Only those experienced with air- 
craft need apply. No person on Government work will be en- 

aged,—Apply, in first instance, to your nearest <0 
Eonange, quoting “ The Engineer ” and number 939. 








Vv iccoria-street, EC 








London 
FIXER, must be practical Machinist and A 
be = tag meager 5S nto aah te or rodaing po than 
en, —Addr ti 
919, “ The Engineer” Office “rape, ar + yu 


Wanted, Immediately, in a 


Public Works Contractor's head Me, for Govern- 

wad Work, an ENGINEER capable of Preparing Quantities, 

imating, and undertaking general routine work. Previous 

ae essential. Good prospects for enterprising man of 

at Bad porn pray tod wee oe copies of testimonials or 
Ns a 

Sa RS gins e” ture, And whew At 


Foundry Manager Wanted, must 


have had practical ana retical training ; one who can 








manage men wisely — instil intothem the desire of Drodiicing 


y employing 


ficient work chea 


hi 
170 to 200 mena, ae eae achine tool work ; ene 


940, “ The Engineer ” O 








Wanted Immediately, Says el 


MEN capable of d and Tools for 
Encipesting, a ly, stating expe ence your Le ag 
a on Exchange, quoting ‘“‘ The neer” and N 
4. No persons already on Government work nevd apply. 





anted Immediately, Leading 
DRAUGHTSMAN for important Engineering concern 
situated in the Home Counties. Preference would be given to 
& man 7. Sound general engineering experience and 





1) 


“The Engineer” and 
number 798 a 


[rau ughtsman Required to Take 

CHARGE of Coal Washery De; ent. Experienced 

as yy need apply. .—Full pactioabees in the first place to 
The Engineer” Office. 823 a 








au htsman Required, with 
experience in design of Steelworks Machinery p: 

ferred, v cthour’ applications from high-class men with Aner 

experience would be considered. No one already on Govern- 

ment work will be engaged.—State age, experience, salary 

required and when at liberty, to your nearest Employment 
Exchange, quoting “‘The Engineer,” and No. A4694. 597 





[)raughtsman (Skilled Designers) 


WANTED by a leading firm of Constructional Steel 
Manufacturers in London. Only taose not already on Govern- 
ment work and resiuing within a radius of 10 miles — tite 

State age, Pe ge and salary.—Address, 94 
Engineer ” Office 


[)raughtsman Wanted (by Firm 


in Midlands), accustomed to Structural and Riveted 
Work. A knowledge of Water-softening Plants and Feed- 
water Heaters an advantage but not essential. Ineligible for 
Army.—state age, experience, and salary re ured vo your 
uearest Employment nxchange, mentioning **The Kngineer” 
need number 838. No one at present on Government ~~ will 


Drazg htsman Wanted for 


London Engineering Works; some knowledge of 
Chemical! Plant preferred. 40 one engaged on Governmeut work 
or residing more than 10 miles away need apply.— Write, statin 
mo experience, and salary required, Poss, “The ae 
OUntice, 











D raugh tsmen.—Appiications 
{yu KSTED for good experiencou MECHANICAL 
DRAUGHTSM ES. Those with Crane Work experience pre- 
ferred.—state age, saiary, experience, and when at liberty, to 
your nearest Empioyment Exchange, mentioning “ The Kngi- 
weer” and No. A442s. No person already on Government 
work will be engaged. 734_a 


[razghtsm en( Electrical) Wanted 
for ne Midlauds ; preference given to men with experi- 
ence in the design of D.c. and a.C. Machines or ‘Trans- 
formers.—Apply, stating age, experience, aud salary 1:equired, 
to your nearest Kmployment Exchange, mentioning “ The 
Engineer” and No, A4095. Nobody empioyed on Government 
work will be engaged. 942 a 


[)raughtsmen, Jig and Tool, 
WA. LED for high-class Aero Engine Repetition Work. 
Must have good machme shup and some drawing experience. 
Good salary and overuume pay for keen, practical aud itelli- 
gent men. Nojuniors need apply. Persous already employed 
on Government work will not be engaged. —Apply nearest m- 
ployment Exchange,mentioning “‘ ‘ue sungineer” and } So 

A 











J)raughtsmen Required, Junior 
and Senior, able to PREPARE DRAWINGS from rough 
sketches or particulars,and make neat tracings.—Apply by 
letter to WITHERS and SPUON ER, Chartered Patent - 1s 
ol, Uhancery-lane, London. 


[)raughtsmen. — Wanted by 


large #lectrical Engineering Firm in S.K. lease an 
PERIENVED MEN, must nave had shop training ; neat, quick 
and accurate. No one at present employed on Government 
work will be engaged.—Apply, stating age, experience and 
salary required, to nearest Kmployment Exchange, mentioning 
“The Engineer ” and number 890. 893 a 


Fst. class Draughtsman Re- 


UIRED for large Manufacturing Works, Manchester 
districe Thorough acquaintance with workshop pen and 
— knowledge of general 

ermanent and progressive situation for suitable man. No 
person already employed — Government work will be en- 
gaged.— Applicants must app ly to their nearest as a 
Exchange, mentioning ** The Engineer” and number 879. 














London Engineering Firm Re- 
QUIRES DRAUGHTSMAN win general engineering 
experience. Write, stating experience and salary required. 
No one at present on Government work or residing more than 
mm away will be engaged.—Address, 908, ‘The —— 


Foreman Wanted for Fitting and 


Machine Shops of General Engineers, London ; about 40 
men. No one engaged on Government work or residing more 
than 10 miles away need apply. 

Write fully, stating age, experience, &c., as “The 
Engineer ” Office. 842 a 


Foundry Foreman Wanted Im- 


MEDIATELY for London Ironfoundry; must be 
thoroughly practical Moulder with good General Foundry ex- 
perience ane Rpe to control of men ; good position for capable 
man. Noone engaged on Government work or residing more 
than 10 caiies away need apply: .— Address, stating age, ex- 
perience and salary required, P84, “The gineer ” 
Office. PS44 a 


aye Foremen Wanted at- Once 


for | ae _— Coast, in shop engaged on urgent Small 


— HOREMAN to take charge of batch of aaa milling 
a aa. su eriekon of operators and setters- 
One TOO M FOREMAN, d all-round on to take 
full charge Y tool-room of about 20 hands. 
State e required, full particulars of present employment, 
it oo lence, and particularly pre-war; also how soon at 











"Ne erson already on Government work will be “eon 
—Ape to your nearest ms Exchange, ing 
“The 7 a "and No. A4876, 





Representati ve Wanted by Large 


rm of Manufacturers and Merchants ee gy 
Engineering Agencies in the North of England. ust be of 
‘ood address ae undoubted integrity, and engineering 
knowledge. istrict to Bn covered :—Northumberland, Dur- 
ham and seaeed No_ person already on Government 
work will be engaged.—Address, in tue first instance, stating 
age, —— and salary required, to 822, “ The a 
Om 





Salesman.— Wantea,a Thu vugnly 
efficient SALESMAN, with ated knowledge of Heavy 
Castings. Must be a man ‘of good address, and thoroughly 
cariaelenneadd in the Iron, Steel, and Metal Trades, Good salary 
for first-rate man. 

a ae stating qualifications, &c., P779, “The — 


Wanted, by by the Banbury Water 


Co., a PLUMBER and MAIN LAYER, ineligible for 
emer service. en 35s.—Apply to MANAGER, 21, Mar!l- 
-road, Banbury. $03 4 








W anted, Working Diesinker, 


used to modern methods of Sinking Drop Forging 
Dies. State age, wage and experience. No person already 
employed upon Government work will be e engaged. Applica cants 
must a apply to their | nearest ema Sy Exchange, mention- 
ing “T ngineer ” and number 527 a 


Hardener for Control Under 


Chemist, of Specialité Hardening of Alloy Steel, and 
capable of supervising a a number of men, and the movement of 
parts through shop. owledge of Pyrometry, &c. No person 
alrendy on Government work will be engaged. —Apply your 

nearest E yy ng “;The Engineer ” 
and No. is 886 A 











anted, Engagement by Ex- 

PERIENCED Constructional Stee:work DESIGNER 

and Quantity Surveyor; 47.—Address, P827, * The a = 
Office. 827 B 





W orks Manager or Assistant 
DISENGAGED years’ experience in up-to-date 
methods of production ; capable of organising and controlling 
all classes of labour. Thorough works experience in all | dept 
ments. First-class testimonials, — Aadress, *The 
Engineer ” Office. B 


Works Manager is Open for 


RE-ENGAGEMENT with high-class firm. Large 
experience in high-class wood-cutting machinery; 12 years’ 
experience in manufacture of all ae of machine tools. — 

dress, P839, “The Engineer” Off P83 


Works Manager Seeks Position 


as General or Works Manager. Fifteen years’ experi- 
ence, expert organiser, thorough, practical engineer, conversant 
with ali modern methods of production. Accustomed to con- 
trolling 5000 hands. First-class testimonials.—Address, P829 
“The Engineer ’ Office. P829 B 


PARTNERS 
DIRECTORS 


BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 


Watling-street, LONDON, E.C. 
bert-square, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne. Sp 30 














Asin: Foremen (Several) Re- 


UIRED ~ = oe Machine Shops in large engineer- 
lish Midlands. Good openings for high- 





The position is permanent and offers ex for 
ht man. No one on Government work will be eee. 


the ri; 

~ Appl. wg be , experience and salary required, to nearest 
Emp! creat xchange, mentioning “The Engineer” and 
number 937. 937 a 


ra men.—App! ml ~~ A age, experience and salary required, 
to the nearest Employment Exchange, mentioning ‘* The 
Engineer” and number 889. No one at present on Government 





work will be engaged. 889 a 


SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paors IL, IIl., 1V., XC, 

Numerical Index to Advertisements. 





Paez LXXXIX, 








il 


THE ENGINEER 





Mancu 15, 1918 


sae 





A Gentleman, who has Recently | A 


ome leted the erection, of Siererent factories, i 


AV. AILABL E for similar or other wer! of responsibility and 
trust. Exempt from military i Fuli of and 
push.—Address, P8237, “‘ The Engineer ™ Office. 7B 





A dvertiser (25), Grade III, 
Public School and 2 years’ University Bashacering 
education, DESIRES APPOINTMENT under Government 
ment or on Government work. Some recent experience 
+ Government Inspection work. — Address, P717, “ The 
Office z P27 B 
ommercial 


Engineer” 
Engineer 
-M.I.E.E.), over military 


MENT owing to restriction of present employer's 
Capable salesman, expert on small power moat Last year’s 
earnings, on results, exceeded £700. Sales or Manage- 
Reputation such that an 
est 





ment, control of travellers, &c. 


e t could be entertained from a firm of 
standin in electrical or enginee: —ENGI GINSER, | © 
care Deacon's, 7, Leadenhall-street, E. 875 8 


Epgineer, Charge Hand, De- 
RES ke T. Manage email a 

other ition of trust. ood general ees it, 

R. G., 151, Smallwood-road, Tooting S.W. 


ig oy (40), A.M.T.E.E., Elec- 


CAL and mechanical, with wide enjecibetn in the 

rection, a and oo of rfl te plants, 

SEEKS 1 ENGAGEMENT.— Address, P825 e Engineer * 
Office. 


(43 Years) Seeks 











a. ae 


HAV ea OPENING for a of Good 
= = eet PI 
oun tal dis both Works an 
2002, « tne Beelnees eer ” Office. 2002 » 





ies C E,, Inst. Mech. E., B.Sc., 


at tt enat RING EXAM INATIONS.—Mr. @. P. 

B.Sc., A.M. Inst.C.E., &c., personally P’ REPARES 

CANDIDA ES, either orally or by co! undreds 
of successes di =e t paaive years. _ ty 

commenced at any Vi ictori-street, Westminster. 8. S.W. 





Agent f for Tools and Steels Re- 


n Birmingham district, also Manchester 
district, on maaan only.—Address, 881, “The ‘ineer ” 
b 





Fey Sale, Agencies for Foreign 


Machine Tools. — Address, Box 948, “The — 





[peri rial Engineering Service.— 
SE a ae STRU! RAL a 
DRAUGHTSMEN. Tel. 6309 Avenue.—60. Mark- EC.3. 


Let us quote you for A. or tracings, 


Wanted at Once, One An Angle and 


BAR CROPPING MACHINE for! ns. —Send 
full details to Box 197, Sells, Ltd., 168, Fleet-street, E.C. 4. 876r 








E ineer 

SITION in CHARGE of WORK, either maint 
or new ‘plant, where wide experience in constructive? 
mechanical, and survey work is nired; commercial an 
administrative ability; good draug tsman. Salary £400.— 
Address, P830, ““The Engineer ” Office. “P830 w 





ngineer (40), 18 Years’ General 
and factory poxpertanes 8 Supt. and ee Manseet, now 
in North, SEEKS SIM ~~ ‘Bost ITION in ae or 
Londo distriet.—Address, P826, Tue Engineer 0: 
B&B 





etory oo ey or Pro- 


tS NEER REQUIRES POSITION. 25 
years’ ex sna rganiser.—Addresa, P807, “ The 
Engineer ” Office. Pso7 B 





entleman, 1U Years’ Engineer- | * 


ING experience, fitting, ares, and fel *- aod a 
ur 


manegat first-class La! 
APPOINT aa any pees | willing to go — Adress, 
P835, ** The Engineer ” 


ig Administrative or Advi 


Capacity, COMMERCIAL ENGINEER (disabled lpft 





We nted, Modern Engineer’s 


ng 8. Grinders, b= 29 > ertical and Horizontal wilting 
Lathes, &c., for aero engine parts.— 
HtmMend co. oo. magincen ip mouth. 802 


Werte, Lancashire Boiler, 


cae 6ia. ee y | ic V-4 suitable for. 150 Lb. ae 
“Phe Kugineer” Office. 91 & 








Wanted. - —One Set Reduction 


SnAm, to transmit 350-600 8.H.P. Gane $00 
bar are. to 50 R.P.M. Must be im —? 
. diam. Rhy FLY-W cheat 10-14 tons 


en for 12 wh 
ory ee MOULDED WHEELS, to transmit 
up to 60 Speed 125 to 50 R.P.M., approx. Working 
am abou 8 
GSent, FLY-WHEEL, weight about 5-6 tons, 
ave 3 6ft. diamete: 
e CAST STEEL ha -WHEEL, weight about ¢ tons, 
about? a 6in. diamete: 


Send culars, prices, when and where may be seen. 
Address, we ee fare fcc, Office. 862 F 





rience, shrewd, ta 


hand), porn Rw ex ctfiu 
‘APPOINTMENT. —Address, Heya 


and far-sighted, DESI 
“The Engineer ” Office. 


Meet... Eng. (35), 17 Years’ Gen. 
experience, D.O. and workshop, DESIRES EN- 
GAGEMENT on Government work, where there TF x 
initiative. At liberty end of month.—Address, P84?7, 
Engineer ” Office Bet? us 


Supervi isor of Construction, or 
Assistant Ma in large works, to control labour and 











: rations. Experienced in rail-road, marine plant. mo 
anted. State salary.—Address, « ” Office, 

B 
oO. Dhrectors and Principals.— 


EXECUTIVE posnee WANTED by YOUNG 
PRODUCTION ENGINEER who has had a thorough prac- 
tical and business training ; energetic, resoureeful, and 
economical ; English and American yea aero, marine, 
internal combustion engines, &c.—Address, 953, * 
neer” 


Wanted, Second-hand Converted 


main line aga WAGONS.—Lowest price to 708, 
“The Engineer” 708 ¥ 


Wanted, Surface Condenser with 


Auxiliaries for a steam duty of 27,000 lb. per hour. 
Second-hand, in dt be Include 
Address, a nd 








lars as to a with price.— 
ingineer™ 





anted to Purchase, for a 10- 

H.P. Fowler Traction Engine, a PAIR OF ROAD 
WHEELS 64ft. diameter.—Further particulars can be obtained 
by y applying to the MANAGER, Levant Mine, mere: yall be 
wall. r 


anted, Two Modern Lathes, 


about Tin. centre, IMMEDIATELY ; Class * A.”— 
SALTER BROS. Folkestone. P838 & 








by and Production Engineer, 


B yoy oe ape knowledge of latest methods em- 

e gme F class A pete. DESIRES POST as 
WORKS" MANAGER or perintendent with progressive 
Firm en accurate repetition work. Practical 
mechanic and draughtsman; systematic administrator; ex- 
perience obtained with rominent firms; presently oecupying 
responsibie position in large important ‘works maaufacti acturing 
aere-engines and aeroplanes ; age 36.—Address, P794, “The 
Engineer ” Office. P79 8 


[iran a apant Agent Open to Aceept 


INTMENT, home or abroad, either land or 
water. 28 years’ experience ; good knowledge "of rail and ues 
repairs. Could take complete control.—Address, i <8 
Engineer ” Office, a 


ecretary - Accountant Desires 
APPOINTMENT; capable commercial manager with 
wide experience buying 2 Expert cost and financial 
accountant, with special knowledge Ei ngnesing Highest 
references. — Please — in confidence, “P,” Bex 1110, 
Willing’s, 125, Strand, W 951 w 


Werks Accountant, Specialist in 


COSTING {over military met shortly at liberty to 
TAKE POSITION in Midlands. Iron and steel, metals, 
engineering Direct responsibility to proprieters.—Address, 
P8620, ‘ Phe Engineer” Uffice. P8208 














« 
(hiet Draughtsman, with 24 
years’ D.O. and Works experience, DESIRES CHANGE. 
Speciality, mech anical transport machinery, steam and oil. 
Intimately acquainted with the la.est British and 
agrionliaral $2 tractors. Good general engineering knowledge. 
Many years with leading British firms Highest references. 


—Address, P#41, «Phe Baginesr Office. Peis 


Chie ief Draughtsman (3s), 


high-class experience in Steam and Electric 

Ship's Pick’ Machinery, extensive experience in crane 

and guneral work. Accustomed to first-class practice, also 

oy ating and correspondence. Similar POST DESIRED, or 

pest as Assistant Manager with progressive firm. Minimum 

pm £5 per week. Would consider partnership with consult- 
ing enginesr— Address, ped, “ The Engineer” Office. P8408 





Recorder Wanted. 


. 2 Time 
} pans and where can be seen.—Box T. R., Smiths 
fy meg 9 gency, Ltd., 100, Fleet-street, London, EC 1. 


Required to Purchase. — Two 


Good Second-hand standard ga LOCOMOTIVES, 
Oy ry 





British makers. Four wheels tank rs 
to = cylinders ; and not less t! 140 lbs. insured w. 
veend full alars and lowest price f.0.r. to 707, * Tike 
Engineer 707 ¥ 





Time Recorder, as New, 
aE ; latest model. oe offers?—A. F. 
PELLEY, 149, sent on EC. 1 Mlle 


(Sross Cielo Sheek. Corliss Cond. 


gag _by kuston, Proctor and Co., with 20in. and 
Sin. A Cor in. stroke. 

Hori Tan Coriies Cond. ENGINE, by Woods and Co., with 
cyls. 13in. and 20in. dia., by 36in. stroke. 

Self-contained Automatic "Com und Hori. ENGINE, et 
om and Co., cyls. 9in. and I4in. dia., by 


n. stroke. 
4 rt. Comp. —, by The Brush Co., 9in. and ISin. cyls. 
Patt ‘Coupled eg ENGINES, by Tangyes, Ltd., 14in. cyls. 
i Hori. Corian ENGINES, by Hick, Hargreaves and Co. 


— 
Hori D D is BORING MACHINE, Craven and 
and Co., 2in. spindle, ‘t-slotted base-plate, by 7ft. 6in. 


by 
llin. Centres Don! ahipapend CAPSTAN LATHE on 6ft. bed, 
by H. W. Ward and C 
5ft. Arm Bickford RADIAL ogee MACHENE, 2¢in. 
spindle, low T- “rey base-plate, 4ft. t. 
4ft. Arm RADIAL DRILLISG MACHINE, by Hulse and 
Co., spindle 2in. diameter. 
TALOGUE of Stock MACHINERY, + ad Ban free 
on application. Inspection 
i“ W. WARD, Ltd. ahaa we WORKS, 
Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 








or Hire.—Omnibuses, Double 


or Single Bec Deckers, for Las = ing munition workers to and 
from works. First-class cai + im good running on 
Apel with full particulars as to requirements, Box 88, Blec- 

Press, Ltd, papas Fiberatreet, London, W.C.1. le 


F° Hire, Pumps and Well- 
an ORES TOOLS ao. Deep Wells, &e, 2in. 
RICHARDS and CU., Upper Ground 

hy gee x B. Telephone No, 978 Hop. 822 o 


For. Sale :— 


One STURTEVANT ROTARY EX HAUSTER, 
es 00. — coupled on one bed-plate to Sturtevant en- 
sone CEANGU Lait SURFACE CONDZNSER, by 
the Bj ¢ Boiler and Condenser €o., Ltd. 
One TS BLO FER, No. 2, by Allda: end Onions £10 


_ OIL MIXER, lft. 4 ta. i, Oe. bs » cap. 15 gal. 
and L. PULLEYS and G@ ING is 








£120 





two Paine ENGINEERING SIFTERS £7 each 
ILTON [RONWORKS, Gravesend. P83 o 
Fer. Sale :— 
2-ton HAND CRAN ing 30ft. jib, ting end 


falling, revolving right round. Li ting ree Pe gh has 
7 oe WY ~ th! 6in. saaies, Tl tons at 26ft. rad 
vertical type VACUUM PUMP, Al 
pate fino a glindery oy iain l6in, stroke, belt drive. 
SSOR, having 4in. cylinder by 6in. stroke, 


orn Coy A or hand drive. 
BRIGHT STEEL ROLLS, aosing two rolls 4in. dia. 
by on ein. . belt drive, on stand, equal to new. 
S, 18a, Bithter-butidiogs E.C. 3. 932 « 





Fer Sale :— 


PARSONS STEAM TURBIN 3500 K.W., 
MRr an. 200 Ib. bgt foe ag ARS 
pe, and azciter comp! 6000 volt maximum load ; 


WILLANS. PARSONS STEAM TURBINE and 
See ases. tae K.W., 1200 r. gy m., Ly > to sq. in., 
11,000 volts, three- th exciter, also 

condensing plant, phos, sempiais wi water pumps, &c. 

2- PEASE ALTERNATOR, 2400 oh Wes 2108 

engine By Bell Blu Ma Sls i with 

2 PHASE ALTERNATOR, 1400 K.W., 2100 


50 cycles, by the E.C. Coy., with triple-expansion 
weed engine by J. and H MeL " pl with 


eet Ags A Drum Babcock 


dete ha WILCO Ibs. pressure; no 





Address, CONSULTING ENGINEERS sor ihe 

$26 G 

For. Sale, Blower, 5-in., with 

oili Dearie, fast and loos MM f : 

diate D ALi Jil. KING and e gulere' Engine, 
Nailaworth, Glos. 1703 « 





For Sale, Chuck (Lathe), 6ft.4in, 


dia., will tabe work up to 50in. dia —-G@RAHAMSLE ¥s 
LTD., Newcastle-upon-Tyne. 984 


For Sale, Cornish Boiler, 50 |b, 


| MP pressure, 16ft. by 5ft.; insured, Price £4 
spare, —Apply, CHARLES W wen he" 2 
482.6" 





Pant Bedford 


Fer Sale Globe Wernicke and 


FILING CABINETS. plan drawers, oak kneehole table 
6ft, by Sft., &.—Apply, RUDDLE, Architect, Peterboroug), 


Fer Sale, Hydraulic Pumps, 


massive, compound, steam driven, duplex ; steam cy |. 
H.P. 9in., LP. 16in., rams Ijin., stroke 10in., water ends deta 
metal, as new._WHITE BRS. ENGINEERING AND 
MACHINERY CO., Ltd., High-street, Stratford, 15. 
Phones, East 4488 and 1262. 


Fer Sale, Modern Turning ‘end 

BORING LATHE, 6ft. dia., geared faceplate, 7ft. sliding 

Fay ag slide tool rests ; popget headstock.—Priee and par 
830 “ The Engineer 830 


Fer Sale, Motor Generator, by 


G.E.C.; shunt ns —ag MOTOR, 500 volts, coupled 
2 series-wound BOOST , 110 volts; eoet, machines ; 50 
rpm. Immediate wey "9. WILL AMS and SONS, Sout h 
Bermondsey Station, London, SE. 1 804 


or Sale, New 4- -Cylinder 

Fielding PETROL —— 20/25 B.H. nt an Launch ; 

substantial oe. ed for Also set 
Reversing Gear. SP ELDING | and LATT, ride Gloucester 
805. 




















eaciter and condensing plant. 
350 kK. W. ALTERNATOR, three- e, 50 cycles, 
550 volts, by B.T.H. Co., driven by LH.P. Cross-com 
poun by, Barclay, 26in. HP. cyl, 40in. L.P. 
cyl, KS stroke, fly-wheel 20ft. diwm., &c. &c. Very 


225 a GENERATING SET, Tandem Com- 
pound As go pg — Te = H. P. Gene- 


rater, b: 
One TRIPLEX Lier PUMP. ony “MOTOR, 
tee = = hour, motor 500 volts, by t 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& aT eee HOUSE, NEWCASTLE-ON-TYNE. 
Tel.: 4 Wakefield = Newcastle. 
‘Add. : “En Wi? e 


Free Sale :— 


VERTICAL Cmeeene CORLISS euerks, | eylin- 
wheels . dia- 





T2in. and 22in. Mt. stroke, grooved wi 
meter. Flick ny ad Bolton 160 Ib. f 
HORIZONTAL CON ENSING ENGINE, cylinder 20in. 
Wood, idge 85 1b. 


y Sin. stroke. ge. 
HORIZONTAL ENGINE, cylinder 194in. == 3éin. stroke, 
10ft. fly-wheel. Marshall and Sons. Pressure 120 lb. 
GAS ENGINE, horizontal, cylinder 10in. by 20in. — by 
ae , complete starter, also two fly-wheels and pulley 
Barkers and Co., Teotiehee. 
All 2 ezenliens condition 

Apply PERPECTA SEAMLESS STEEL TU A ond 

coNDU ‘T CO., Ltd., Piume-street, Birmingham. 


For Sal Sale :- 
n MALIN LINE WAGONS. 


Second-hand 10-to’ 
25 Secoud-hand 10-ton O. i. T. MAIN LINE WAGONS. 
30 12-ton Spring Butfer MAIN Lise WAGONS. 
4 Second-hand 8-ton MAIN LINE WAGO 
1 Second-hand 10-son STONE BALLAS? WAGON, with fall 
doors full len, 
5 Vertical 





3in. te 12in. oy bin 
~} oseph lene Vicar-lane, 


SHEFFIELD. 


Phones - Central. . ‘Grams: “Stability. “ie 





or Sa 
rs Scar Portable STEAM ENGINE, by Barrcws 
waa SH HP. ‘Portable STEAM ENGINE, by Robey; 1201b. 


me 2 BAP. Crossley GAS ENGINE, “U” Fe No. 51,674. 
18-20 B.H.P. Crossley GAS ENGINE, “8” No. 30,42L. 
B.H_P. Crossley GAS ENGINE, * M m type) No. 47,227. 
vans’ Duplex Legs > ee, Lg type; 12m. by 
6in. by 12in. ; capacity, 1 allons 
ey ‘LUM ii BLOCKS (new) 
STANLEY 


NGLN. EERI NG CO., 
Fo Sale.— 


40 B. oar. _ cae, “U”" Type GAS a No. 51674, 


23 aa ‘Crossley Gas fants 30421. 
ley ENGINE, No. 47277. 
Tenuye Sistionsty ou ENGINE, No. i. 
- Hortzontal ‘STEAM ENGINE wey P; 
“) ble STEAM ENGINE, by Marshail, Somes oe 





Portabie STEAM ENGINE, by Barrows, reinsure 


ss 
‘pressu: 
t D.C. C. MOTOR, vt Rowton 480 volts, 500 R. P. 
5 HP., anak + D.C. ELECTRIC MOTORS, 100 


and lin. diameter extra flexible STEEL 
STANLEY ENGINEERING CO., Bath. 7426 








Praughtsman, z2 Years’ 
mechanical and structural one experience, 

DESIRES EVENING EMPLOYMENT in London — 

Address, P849, “ The Engineer ” Office. P849 zB 


Praughtsman (sy) Disengaged 
end of March. Works and technical training ; 16 years’ 

aoe al and general engineering experience. —Address, 
"850, “ The Engineer ” Office. P850 w 


harge Hand, Patternmaker 


(31), spemematly uptodate man, SEEKS PROMOTION 
to FORBMAN.—Address, P824, “The Engineer” oe 
B 


E/agineer. .— Machine Shop Fore- 
N DESIRES POSITION on Government work. Oan 
control male and female labour; good organiser ; ~ Ry 
re references. _ —A. B.. _ Smith’ 's Library, Slough. P B 


Foreman Engineer (38) Desires 
POST, Machine or Fitting Shop; 24 years’ experience, 

6 years foreman ; highest. references ; mdon district pre- 

féerred.— Address, P821, “‘ The Engineer” Office. 21 B 














[ool - room Foreman or : Sho 
MANAGER. Thorough practical man, age 41, well 4 
ad os - = of = a ae 

?ress Tool work a speciality ; good o lee, 
The Engineer ” Office. PAIS 1 











in latest a 
sigs, fixings, &c 
&c.—Address, P819, ** 


Mechanic (34), 20 Years in the 


heavy trade, 12 years gun building, &e., 4 years howitzer 
1 gun work, WANTS POSITION as Superintendent or 
at ; beta ‘similar. position Address, P818, “The 
rg hi R1R 














THE 


PREMIUM SYSTEM of PAYING WAGES 


PAYMENT by 


has come to stop. 


There 


and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth beards, Two Shillings and Sixpence each net. 


‘Post free to any address in 


“THE. ENGINEER” Office, 


is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 


33, Norfolk Street, 


RESULTS 


the United Kingdom, 2s. 9d. 


W.C. 





Strand, 





Fer Sale, One J. and D. Hall's 


Dry Air Carbonic REFRIGERATING 

E, latest type. No. 2. Also on 

eng GAS ENGINE, - HLP., suitable for driving tix 
ne. Including Cooling Tanks. Price £15 

‘Ad dress, 855, ** The Engineer” Office. 865 c 





For Sale, One Planing Machine, 
ne 6ft. x @ft. Gin. x 2ft. 6in., rack-driven. 
RID. and CO., 40, St. Enoch- -square, Glasgow. 925 


or Sale or Hire, Electric 
MOTORS, from 6 to 300 H.P. PORTABLE STEA 
ENGINES from8tos0N HP. STEAM BOILERS, CRANES 
PUMPS, MACHINE TOOLS of every description ; reasonable 
terms, immediate delivery.—J. T. W' LLIA S and SONS, 3), 
Queen Victeria-street, London, E.C. Tel. : City 3938 2025 6 


For Sale, Powerful Horizontal 


BORING. petuLiys ~ TAPPING MACAINE, »b 
Lang and Win. travel; designed for ever) 
Nh toring and od dining in large objects, covering a surfac: 
oO 
RIDDEL and Co., 40, St. Enoch-square, Glasgow. 922 


or Sale, Powerful Noble iad 


Lund Cold Iron Band SAWING MACHINE, 4#in 














pulleys, table 5ft. x Sift, 
IDDEL and Co. 40, St. Enoch-square, Glasgow. 92% 
or Sale, Powerful Treble- 


GEARED, SELF -ACTING, SURFACING and SCREW 
CUTTING LAPHE, 32in. centres by 36ft. bed, 7ft. face-plate ; 
wel — 21 tons; in excellent order. 

IDDEL and CO., 40, St. Enoch-square, Glasgow. 919 « 


or Sale, Powerful Treble- 

GEARED, SELF-ACTING, SURFACING, SLIDING 

and SCREW-CUTTING LATHE, léin. centres, bed 5ift. 4iu 

over all; oo Loudon Brothers ; suitable for turning long 
rollers utting long screws. Iu excels. nt order. 

RIDDEL and CO., 40, St. Enoch-square, Glasgow. 918 6 


“| For 8 Sale, “ Saville” Patent Gear 

TTER, b: Sond to take up to Min. diameter. 

He excellent condition.—JOSEPH PUGSLEY and Sons, 
mited, Lawrence Hill, Bristol. 913 « 


Fer Sale, Six Horizontal Air 
Come menose. belt ed _— -driven, capacities from 
100/900 cubic feet Instant deliv 

RIDDEL and CO., 4, St. Enocb- ch-square, Glasgow. 920 « 


or Sale, Tweddle’s Fixed 


HYDRAULIC RIVETER, Sft. Sin. gap, with accumu- 
lator and pumps 
_RIDDEL and CO., 4, St. Enoch-square, Glasgow. 9164 


For 8 Sale—Two First-class 33 


ok Che WARDEL Smad ,, SMa 
work.— y, J. and CO. — 
pw gy Bm aw L oi 590 « 


For Sale, Two New Fletcher 


Russell GAS onem. each with openin _ wide, 
iin. high, and I5in. deep, with burner on top.—E. 8, HIND- 
LEY and SONS, 11, Queen Victoria-street, E.C. 4 652 « 


FS Sale, Two Wall Radial 


DRILLING MACHINES, 2sin. and 3in. spindles, 5ft- 


= “Special Duplex PLANING MACHINE, by Huke; 
steam driven, suitable for pate switches, crossings, &. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 917 6 


ror Sale (o) Marine Type Dry 


Back BOILERS, by Fraser ; 13ft. long x lift. ao, 
working }ressure 180 lb.; heating surface 2000 square feet ; 
mountiogs and fittings ;" immediate delivery.—Write, 802, 
“The Engineer ” Office. 802 « 


For Sal yr Sale, B ee HP. Ty Sings 


MBTCALPE. Lid, Romiley. 


ForSale, 45K.W. Steam Electric 


LIGHTING SET, 205 amps., 220 volts, 475/500. r.p.m. 
REDDEL and CO., 40, St. Enoch- “square, Glasgow. 921 « 


(Jonerecing Sets, D.C. :— 


One 500 K. W. bb ony E.C.C., 420-500 volts. 
One 150 K.W. Belliss G.E.C , 220-230 volte, with switch-board, 
cables and Geo meet: absolutel equal to new. 
One 70 K.W. Clarke-Chapman, 460-500 volts 
TURBO ‘GENERATORS 
Two 500 K.W. Parsons Steain Turbos, 460 volts, D.C. ; seen 
running. 
LANCASHIRE BOILERS. 
One 30ft. by 8ft. 6in., insured at 70 lb. pressure. 
One 30ft. by 7ft. eae. ee at 70 1b. pressure. 
One 6im. and-7ft., insured at 75 Ib. 
One 28ft, by att. an. insured at 120 Ib. pressure. 
All ready for immediate despatch. 


Apply, FRANK GILMAN, 
LIGHTWOODS HILL, BIRMINGHAM. _ M36 _ 


()ne Two-Cylinder Vertical Gas 


ENGINE for Wot coupling to dynamo of 9 K.W. at a 
speed of 500 r.p.m., suitable for working on town's or producer 
gas.— Address, 386, “The Engineer ” Office. 386 


Second- -hand Tweddell’s System 
Independent og 3 = Swin, * HY. ULIc 
CRANE, Ih. w.p., pillar type, ELDING and 
PLATT, Ltd, , Gloycester Subject hemg aunt £04 @ 
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POWER REQUIRED BY COLD ROLLING MILLS. 
By C. E, DAVIES, A.M.I. Mech. E. 


In a previous article—THE ENGINEER, Vol. 122, 
pages 134-6—the present writer endeavoured to show 
the main factors which influence the consumption of 
power in cold rolling metals ; a formula being given 
for the power required to reduce in thickness any 
metal sirip or sheet, the size of the rolls, resistance to 
displacement of the metal rolled, and the amount of 
reduction required being specified. 

While this is of interest, it is perhaps of greater 
pract ical value to engineers and mill managers to be 
able to estimate, fairly closely, the power necessary 
to drive any rill or group of mills ; not merely to deal 
with any particular reduction, but to cover, generally, 
the demands which are likely to be made of the mill 
during its working life. Especially is it important to 
have reliable information on this point in these days, 
when electric driving of rolling mills is becoming 
increasingly popular. 

In past years, with the general employment of 
direct steam power, an error in the estimate of power 
required did not necessarily result in serious trouble ; 
the convenient elasticity of the steam engine, aided by 
the fly-wheel effect of the gearing, &c., would cope 
with considerable overloads, but with motor-driven 
rolls, especially in self-contained, independent units, 
the provision of insufficient motive power would 
probably lead to frequent stoppages, and even damage 
to the electrical equipment. On the other hand, it 
is obviously bad business to provide power far in 
excess of actual requirements. Experience has been 
the only guide, and without systematic and exhaustive 
tests experience must still be the foundation of any 
estimate ; at the same time there appears to be a need 
of theoretical investigation which will indicate the 
way in which the demand for power varies under 
different conditions. 

There are many rolling mill engineers whose long 
experience enables them to specity fairly correctly 
the power which should be installed for any given 
plant, but it is surprising how greatly a change in 
condition of working may mislead such men. 

During the war the necessity for maximum output 
has enforeed considerable progress in rolling mill 
practice ; existing machinery has been worked to the 
limit of its capacity, new and modern plent has been 
installed, working at higher rolling speeds and with 
heavier draughts, with the result that figures based on 
pest experience have become, to a large extent, 
obsolete. 

In the earlier article, to which reference has been 
made, the writer was considering the power required 
in relation to any definite operavion ; it is now pro- 
posed to state in general terms the power which 
should be provided for any size of rolls engaged on a 
particular class of work. Before attempting to 
outline a rational basis for calculations, it is advisable 
to consider, in the light of such experience as may be 
available, the power usually installed with modern 
cold rolling plant. Reliable data are difficult to 
obtain, and such as are to hand exhibit great variation 
in practice and apparent inconsistency ; however, 
examination of a number of examples, together with 
results of a few isolated tests, show that the horse- 
power installed to drive a pair of rolls is generally 
proportional to D* N (where D is the diameter of the 
rolls, and N the revolutions per minute), that is to say 
that-—- 

D*N 

K 
and it would appear that, with suitable values for K, 
corresponding to different classes of work, a consistent 
and reliable estimate can be formed of the horse-power 
required for any particular case. 

From an analysis of a number of modern rolling 
mill installations, the values for K would appear to 
be approximately as follows :— 


H.P.:< 


, 


(1) For the heavy ‘ breaking down” of softer 
metals and alloys, such as copper, brass, &e. 
K = 400 to 500. 


(2) For heavy reductions on harder metals, as 
nickel silver and mild steel, 


K = 500 to 600. 


(3) For work on still harder metals, such as high 
carbon steel, and for light finishing mills, 
K = 600 to 800. 


It may be noted here that, somewhat paradoxically, 
the harder the metal rolled the less the power provided. 

Recalling the expression given in the previous 
article— 


R.b.F.N ee , 
H.P. = — 63,024 (2 + 2 V Rdwa). [Equation 1.] 
where R = roll radius, b = width of metal rolled. 


d = draught or “ pinch ” (all in inches). 
N = revolutions per min. F. = resistance to 
displacement in lb. per square inch. 
“u = coefficient of friction in bearings. 
ratio, roll near r adius , usually .7. 
roll radius. 


In order to obtain the maximum horse-power for 
any pair of rolls, R” radius running at N, revolutions 
per minute, it is necessary to determine first. the 


x 





maximum reduction in area which may be effected, 
or *' 6.x ah 

For “ b,”’ of course, the extreme limit is the width 
of the working surface of the rolls, and a practical 
maximum somewhat less than this may be assumed, 
but for the maximum draught ‘‘d”’’ a more careful 
consideration is necessary. 

It will at once be seen that there are three condi- 
tions which limit this factor :— 

(1) The maximum draught which can be drawn in 
by the rolls. 

(2) The maximum pressure permissible on_the 
bearings. 

(3) The maximum stress which may be_ safely 
applied to the mill frames and rolls. 

It is interesting to consider the first case, but 
although this is probably the limiting condition in hot 
rolling, it will be seen that, in cold work, it would 
permit heavier draughts than are possible if the bear- 
ing pressures and stresses are kept within reasonable 
bounds. 

To determine therefore the greatest reduction in 
thickness possible in cold rolling we must consider— 

(1) The Limit of Friction between Rolls and Work.— 
The force drawing the metal through the rolls is 
obviously due to the friction between the roll surfaces 
and the surfaces of the metal rolled—see Fig. 1. 


AB~=roll radius R. CD = 2 half reduction in 


thickness. 

P = pull on metal due to friction. 

F = resultant vertical pressure or reaction on 
roll bearings. 


uw = Coefficient of friction between rolls and work. 
P = 2F yu (there being two sets of surfaces in 


contact). 
as? x BO=Fx CD 
P=2. a = 2F » for a maximum value of P. 
5 4 ¢ SOP 
dest 
Now BC = Rsin@and C D = R (1 — cos 8). 
1 — cos 6 set Shahi —_ 
sin @ a “sh 


So for any value of u, tan 5 is fixed and the maximum 


‘rolling angle” 6, determined. 
From which the maximum 
obtained— 


draught can be 


d= 2R(1—cosé@) . [Equation 2.] 

“ad” being decided for rolls of any radius R, 
independently of the nature of the metal rolled, and 
in order to find its value, it is only necessary to know 
the friction coefficient »; this will naturally vary 
with the condition of the roll surfaces, viz., rough 
or smooth, lubricated or dry, and possibly slightly 
with the particular metal rolled. In cold rolling 
the roll surface should be highly, polished and are 
usually more or less oily and wet (some consideration 
of these conditions being necessary for any particular 
class of work). 

Without experiments on the variation with the 
nature of the metal rolled, it is not possible to state 





of rotation are low, and although in the type of mill 
commonly in use in this country the method for 
lubrication is very primitive, water is arranged to 
run on the roll necks to keep the temperature down. 

Bearing pressures of 3000 lb. per square inch of 
projected journal area are common, but in fixing an 
average working limit it is better to take a figure 
less than this, say 2500lb. A great deal depends 
on the design and workmanship of the bearings, and 
although higher pressures are possible, the result can 
only be excessive wear and heavy expense in renewal 
of; brasses. 

The available bearing surface is a variable quantity, 
but as the diameter of the roll necks must be sufficient 


T,-1,-d 









> x77 P 
WLLL 





to bear the heavy loads which have to be carried, there 





is not much variation possible from the proportion 
a= .7 already stated in connection with equation 1. 


The diameter of the journal will there be 1.4 KR; 
the length must, for the same reason, be comparatively 
small to ensure sufficient stiffness and minimum 
deflection of the roll under load. This is usually about 
equal to the roll radius, though sometimes.as much as 
1} R (especially with steel rolls) ; taking the minimum 
the projected area will be 1.4 R*, and as there are 
always two bearings supporting the load the total 
bearing surface available will be 2.8 R*. (It is 
important to err on the safe side in this connection, 
as rarely is the load applied exactly in the centre 
of the roll, and consequently one bearing will generally 
be taking more than half the total load. In the 
succeeding calculations it is assumed that the load 
is equally divided between the two bearings.) 

The maximum load F will therefore be 

F = 2.8 x 2500 R? = 7000 R?. [Equation 3.] 
And referring again to Fig. 1 

F = F. x projected area of metal in contact 
with roll— 

F=Fo3:x (Be) 
=F,bRsinoe . 


x b. 
Equation 4. 





TABLE I. 
Muzimum Rolling Angles and Reductions possible with Bearing Pressure limited to 2500 lb. per square inch, and width 








of strip rolled = 1.33 R. 
ro : = Reet Eo Sh ak eee = ey mn 
| | | Reduction 
Fe. . | 
Metal. Ib. per °q- in. Sin @. | 6. 1 — Cos @, in — Sin 6/2. 
Softcopper ... ... ... 30,000 +1750 10deg. 5min. -01544 =| ~— -08088R -088 
Hard copper and brass . 40,000 | +1815 7 deg. 34 min. -00870 = |S ©0174 RR -066 
ce han cl Rone Oe 50,000 | +1055 6deg. 4 min. - 0056 | .0112R -053 
Medium steel and nickel silver 4 60,000 O88 5deg. 3min. -00385 | -0077R “O44 
Hard steel and hard nickel silver ... 70,000 +0753 4deg. 19 min. -00283 | -0056R -037 


definitely a value for the coefficient of friction, but 
for the present purpose an approximate value will 
serve,and may be assumed as being from .15 to .18 
for polished metal surfaces, slightly greasy and wet. 
On this assumption— 

Tan 5 = .15to .18. 
That is, @ varies from 17 deg. to 20} deg. 

Taking the lower value of 17 deg., the maximum 
reduction apparently possible for a pair of rolls, 
of radius R 

dmax = 2R (1 — cos 17 deg.) 
.088 R. 


Turning now to the second condition 


Il 


(2) The Limit of Maximum Bearing Pressure | 


Permissible.—It is clear that if very heavy draughts are 


taken, the reacting load on the roll necks will be so | 


great as to cause excessive pressure on the bearing 
surfaces, and a point will be reached when any lubricant 
present being squeezed out, the bearings will become 
scored and seize. 

It is imposslble to draw a hard-and-fast line for this 
limit ; bearing pressures are necessarily heavy in 
rolling mill practice, but fortunately the usual speeds 





| 


| It is necessary to assume an average maximum 
| value for the width of metal rolled ‘ 6,” in terms of R ; 
| actually metal nearly equal in width to the axial 
| length of the roll surface can be dealt with, and the 
| length of rolls such as are used for cold rolling varies 
| from 2R to 3R, but considerable margin must. be 


| left at each sideto accommodate guides, and incommon 
| practice the width of strip rolled rarely exceeds 1.33 R. 
| (With the longer rolls usually employed for working 
| non-ferrous: metal, with length from 2.75 R to 3R, 


| wider strips may be rolled than would be possible 
with the narrower rolls used on mild steel, but the 
greater width in the former ease is chiefly useful in 
| rolling across the ingot to increase its width when 
| heavy reductions are not required.) 


Taking this value for “b” 
F = 1.33 F, R? sin 6 


| which must not exceed the value given by equation 3, 
| viz, 7000 R®. 
| 7 : 5 
| That is, sin @ —_ 7000 _*_ 5263 
(1.33 F, F, 
From this the maximum rolling angle @ can be 
found, corresponding to any value for “-F.,” and 


. [Equation 5.] 
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consequently the greatest reduction “‘ d,” for any size 
of rolls, from equation 2. Table I. gives values for 
“@” and ‘‘d” (in terms of R) which are calculated 
for several values of ‘‘ F.,’’ and against these in the 
first column are indicated the kind of metal or alloy 
to which they may be taken to refer. 

No pretence is made that the figures have any exact 
correspondence with the grades of metal specified, 
but they are a sufficiently close approximation for the 
present purpose. In this connection it must be 
remembered that the resistance to displacement 
(F.), for these calculations, is not that for the parti- 
cular metals in their initial annealed condition, but 
the average between this initial value and the final 
resistance of the metal after a maximum reduction of 
approximately 20per cent. of the initialthickness ; also 
the draughts given are only correct for the respective 
metals when rolling from the annealed state down to 

. 20 per cent. reduction. 

This question of specific resistance to displacement 
under varying conditions and percentage reductions 
would require more space than is available in this 
article, and is worthy of separate treatment. 

From this table, and the preceding calculations, 
based on a maximum bearing pressure, it is seen 
that the maximum rolling angle varies from 4 deg. to 
10 deg. approximately, according to the kind of metal 
rolled, and that the greatest angle given is less than 
that determined from consideration of the possible 
frictional drawing power of the rolls, which was 
between 17 deg. and 203 deg., and even making all 
allowances for probable errors in the assumed values 
for various factors, it is safe to conclude that the 
capacity of a mill is governed by the maximum per- 


-—_ 
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missaile load on the bearings, and varies with the 
nature of the metal rolled. Fig. 2 shows graphically 
the results given in Table I. 

The third condition, viz., the limit of stress to 
which the mill frames, &c., may be subjected, has also 
an important influence on the reduction possible ; but 
to analyse the distribution of stresses would require 
considerable space, and would present some difficul- 
ties in the way of a general expression owing to the 
variation in design. Fortunately this is not necessary 
for the present purpose, as a little consideration will 
show that the reaction “F”’ is a measure of the 
stresses incurred, and with this factor limited to keep 
the bearing pressure down to 2500 Ib. per square inch, 
reasonable factors of safety will be allowed with a 
normal design of mill. Having fixed approximate 
limits for the rolling angle and maximum draught, it is 
now possible to make use of these figures, and to 
express in general terms the horse-power which should 
be provided to drive a pair of rolls any class of work. 

From Fig. 1: The useful work done by the rolls in 
actually reducing the thickness of the metal may be 
expressed— 
2F Rsin 6/2N 

63,024 
where R sin 6/2 is the moment of the reaction “ F” 
about the roll axis, assuming that this pressure F is 
uniformly distributed over the surface B D, and 
F R sin 6/2 is equal to the useful torque on each roll ; 
at the same time the horse-power lost in friction in the 
bearings will be— 


H.P.y = 


HP, = 


2FuxczRN 

63,024 
uw and x representing the same quantities as in equa- 
tion 1. Both these factors are liable to some varia- 
tion, and to facilitate the present calculations the 
approximate values, » = .04, and z = .7, as before, 
may be assumed ; the product »z will therefore be 
.028, and the total horse-power for a pair of rolls, of 
radius R at N, revolutions per minute will be— 
2F Rsin 0/2N + 2FRN x .028 

63,024. 

2FRN 
63,024 
and substituting for F, the maximum value given by 
equation, viz., 3, 7000 R?, 
H.P = .222 R* N (sin 0/2 + 028) . 

It is here only necessary to insert the numerical 
value of sin @/2 to express the horse-power in terms of 
R and N. The rolling angle 6, corresponding to 
different metals, is given in Table I., and to facilitate 
the calculation of horse-power the values of sin 0/2 


LP. +- E.Py = 


That is, H.P. (total) = (sin 6/2 +- .028) 


[Equation 6] 





are added in the last column. ‘The results are given advisable for mills having rolls from 6in. to 24in, 


in Table II., together with the values for the divisor | diameter. 








TABLE II, 
| 
Fo. | 
Metal. Ib. per HP. kK. 
Sq. in. 
Solteopper ... ... «.. 30,000 | -0258R*°N | 310 
Hard copper and brass 40,000 | -0209R®* N | 385 
Soft steel ... ... ... ... ... ...| 50,000 | -018 R°N | 445 | 
Medium steel and nickel silver 60,000 | -016 R&'‘N 
Hard steel and hard nickel silver ..| 70,000 | -0145R°N 550 


K, when equation 6 is put into the form 
D°N 


H.P.:2= 
K 


The horse-powers being calculated for the 
| very common speed of rolling of 50ft. per minute, 
| higher speeds of 60ft. to 70ft. per minute are quite 


~~ | usual in modern plants, but the correction for rolling 


| speed is a simple matter, and it is hoped that the 
| figures given may prove a useful guide to engineers 
| concerned in rolling mill practice. 

One further point worthy of notice, which is 
| suggested by the general formula for H.P. (equation 


500 | 6), is that the efficiency of a pair of rolls, exclusive of 


losses in driving gear, &c., is— 
a sin @/2 
sin 6/2 -+- C 
(where C = yu @), and consequeutly the efficiency is 
| higher the greater the rolling angle @, assuming that 


From this table it will be seen that K varies from 310 | the coefficient of friction, u, remains constant. There- 
for metals having a resistance to displacement of | fore it may be said that, within limits, heavy reduc. 


30,000 Ib. per square inch to 550 when the resistance 
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has risen to 70,000 Ib. Fig. 3 shows the curve of the 
values of K plotted to correspond with the varying 
resistance to displacement. Comparing these figures 
with those gathered from practical experience, it can 


be concluded that—(1) The formula, H.P. = D°N 


4 has 


a reasonable theoretical basis. 


(2) The values of K, obtained from examination of | 


existing installations, as varying from 400 to 600 for 
heavy work, are reasonably in agreement with those 
deduced from theoretical analysis. 

(3) That it is necessary to provide a greater power 
to drive rolls operating on soft metals than for those 
on hard. 

In making this comparison it is important to notice 
that while the calculated values of K give theoretically 
net horse-power, taking no account of losses in driving 
gear, pinions, &c., the figures taken from practical 
examples include average losses in transmission, and 


are overall figures. To be consistent, therefore, the | 
calculated values of K should be reduced by 10 per | 
cent. at least, to give the power required to drive a | 


complete mill ;-but the fact that they are already less 
than the empirical figures would suggest that, until 
more experimental data are available, they should be 
assumed to give gross horse-power in practical use 
of these constants. 
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E: Campx R= 04% 7-026 aa 
80 5 . — 
| 
70 a | sei 
60 |}——— — —— + 
{ 
oe a sen ik 
| 
} 
40 
Fe~ 30,000 40 000 50.000 60 000 70.000 Lbs per Sq in 
“Tne Evcinten Swas ¢ 
Fig. 4 


tions are more efficient than light ones. The diagram 

Fig. 4—-shows the calculated rolling efficiency with 
different values of F.. 

Apart from the unavoidable variation in efficiency, 
depending on the nature of the work done, there is the 
factor C, which is a measure of the frictional loss in the 

roll bearings, and it is in this direction only that an 
improvement in efficiency might be obtained ; that is, 
in the design of the bearings. 

Improved methods of lubrication, and possibly the 
introduction in some cases of roller bearings, would 
reduce the coefficient of friction; at the same time the 
| diameter of the roll neck should not be greater than 
| that necessary for strength. With chilled cast iron 

os 
R 1 
than the value assumed, viz., .7 ; in fact, the tendency 
recently has been to increase the roll neck diameters, 
but it is better to keep the size down and to increase 
the strength by arranging for a large radius in the 
angle between the roll body and neck. 

The importance of a large radius here is well under- 
stood by many engineers, but there is no recognised 
practice, and it is frequently left to chance. This 
radius should be at least one-tenth to one-eighth of 
|the roll diameter. There would appear to be an 
| obvious advantage, in this respect, in the use of 
| hardened steel rolls, as the superior strength of steel 
| over cast iron should permit smaller roll necks ; but in 


| rolls it is not advisable to make the proportion — less 


TABLE III. 








Maximum Horse-powers and Reductions for Cold Rolling Mills, asswming percentage reduction of 20 per cent. (approz.). 


| 


| Fe = 30,000 Ib. 40,000 Ib. 
Diameter R.p.m. at | K = 310. 385 
of rolls, | 50 f.p.m. | — — - = 
| a H.P. d, _f of 
in. } in. in. ‘ 
6 32 5 22-3 -052 18 
8 24 +1235 _ 389-7 -069 32 
9 21 | +139 49-5 -078 40 
10 19 | +154 61-3 -087 49-5 
12 16 | +185 89-3 +104 72-4 
15 12-75 +232 138-5 -130 112 
16 | B } +247 158-5 -139 128-5 
18 10-6 | -278 199 +157 161 
20 9-5 | +309 245 174 198 
22 8-7 | +340 298 +191 242 
24 8 | +370 357 +209 289 
| 


Norgr.—The power required is in direct proportion to speed, so that the horse-power at any speed different to that 


second column can be readily calculated. 


The discrepancy can partly be explained by the 
fact that rarely will rolls -be dealing simultaneously 
with the full width of strip assumed, viz., 1.33 R, and 
the maximum possible reduction in thickness. More- 
over, the heaviest reductions on the softer metals are 
usually on comparatively short lengths, when the fly- 
wheel effect of the system is sufficient to give momen- 
tarily considerable additional power. 

Generally the deduced values for K probably err on 
the right side, that is, their use in practical estimates 
would provide rather more power than is actually 
necessary with reasonably efficient gear and trans- 
mission; but for self-contained mills, driven, by electric 
motor, the excess will not be more than a reasonable 
margin, and will ensure the ability to utilise con- 


tinually the full capacity of the mill, without calling | 


for frequent overloads from the motor. Table III. 











50,000 Ib. | 60,000 Ib, | 70,000 Ib. 
445 | 500 550 

a ph | Gof Pf. @ H.P, 
in. | mI in. 

-033 15-5 | -028 | 13-8 | -016 12-4 
-044 27-7 | -080 | 24-6 | -022 22-2 
-049 34-4 | -084 | 30-6 | -025 27-5 
+055 42-7 038 | 38-0 | -028 34-2 
-066 62-3 046 | 55-5 | -033 50-0 
-082 96-5 057 | = 86-0 -042 77-5 
-088 110 -061 | 98-5 -044 88-5 
-099 139 069 | 124 -050 111 
110 171 077 «| «= (152 -056 137 
-121 208 084 | 185 -061 167 
+182 249 092 | 221 -067 200 





given in 


general practice—particularly in Germany, where, it 
is to be regretted, the bulk of the steel rolls in use in 
this country before the war were made—the diameter 
of the neck is rarely less than 70 per cent. of the 
body diameter. 








THE Queensland Minister for Mines recently referred to 
the possibility of boring experiments being undertaken to 
ascertain the extent of the Biggenden iron deposit. It is 
thought probable that the outcrops of Mounts Biggenden 

. and Hastings may be the boundaries of continuous deposits 
-of iron ore two miles in length. Mr. E. C. Saint-Smith, 
Government Geologist, has visited Mount Biggenden in 
order to determine the most suitable site for the erection 





| of iron smelters. The department has ascertained that 
Biggenden ore yields a higher percentage of iron than any 
recorded deposits in Great Britain. A Bill for the 


has been prepared taking the values of K from Table | establishment of State ironworks is being introduced into 
II.,and gives the horse-powers and maximum draughts ' the Queensland Parliament. 











Maron 15, 1918 


THE ENGINEER 


228 











DEMONSTRATION OF TRACTORS AND 
PLOUGHS IN SCOTLAND. 


TE Directors of the Highiand and Agricultural 
Society had under consideration, in June, 1917, the 
advisability of holding a tractor demonstration in the 
following autumn. It learned, however, that the 
project did not, at that time, commend itself to the 


' Ministry of Munitions, and it was accordingly post- 


poned. In the end of July the Society was invited 
by the Board of Agriculture for Scotland to consider 
the advisability of holding such a demonstration, and 
the Directors agreed to undertake it. The Board 
yave a grant towards the expenses of the undertak- 
ing; and it also promised to lend specimens of the 
tractors in its possession, and to help in obtaining 
others. It was decided, in order to make the demon- 
stration more generally useful and educative, to 
conduct it at three centres, in the neighbournoods 
respectively of Edinburgh, Glasgow, and Perth. 


SITES. 


Excellent sites for the demonstration were readily 
secured at East Craigie Home Farm, Cramond Bridge, 
Edinburgh; Blackhill Farm, Maryhill, Glasgow ; 
and Spoutwells and New Mains Farms, Scone, Perth. 

The general arrangements for the demonstration 
were made by the Implements Committee of the 
Society, which was instructed, in preparing the 
official Report on the demonstration, to give special 
attention to the following points: 

(a) Weight of machine. (b) Mechanical design and 
construction. (c) Quality of work. (d) Time taken 
and atiendance required. (e) Adaptability for plough- 
ing different widths and depths. (f) Adaptability 
to various kinds of work, such as cultivating, har- 
vesting, road-haulage, and the like. (q) Ease 
and safety of handling. (4) Ease of turning, and 
space and time required for same, and uniformity of 
furrow ends in ploughing. (7) Facility and efficiency 
of attachment of tractor to plough and other farm 
implements, and (7) price. 


NATURE OF GROUND. 


The ground at East Craigie consisted of a 
deep free loam, with occasional earth-fast stones. 
Part was in lea, part in stubble, and from part 
a potato crop had been taken. On the two 
larger fields, one of stubble and one of lea, there was 
a gradient reaching at its steepest part lin 7. This 
gradient, which averaged about 1 in 12, occurred 
nearly equally throughout all the plots. At Blackhill 
both stubble and lea were provided, but on account 
of extremely wet weather before and on the days 
of the demonstration it was found impracticable 
to attempt the ploughing of stubble. The lea field 
consisted of tough old grass land, which when last 
ploughed had been set up in ridges, thus increasing 
the difficulties for multiple ploughs carried on frames 
which are adjusted by wheels. The gradients were 
not severe. The ground at Spoutwells and New 
Mains consisted of a free loam overlying a clay sub- 
soil, and was somewhat shallow on parts of the rising 
ground. Both lea and stubble were provided. The 
lea field was practically level, as was also one of the 
stubble fields, although on this latter the conditions 
were rendered somewhat more severe through dung 
being spread on the surface. On two other stubble 
fields there were stiff gradients, averaging about 1 
in 9, and reaching a maximum in places, and 
for short distances, of 1 in 5.2. Prior to the 
demonstration feerings were drawn by horse ploughs, 
and headlands were marked off 12 yards in width. 
At Edinburgh and Perth the system of ploughing was 
entirely winding or scaling—i.e., the tractor was 
required to plough out the land which lay between 
the feerings which bounded its plot. At Glasgow 
the machines were required to gather to the feering, 
which was in the centre of each plot. 


CONDITIONS AND REGULATIONS. 


Exhibitors were left as free as possible to demon- 
strate the capabilities of their machines in the manner 
they considered most suitable. No restrictions 
were imposed as to the plough to be used, the number 
of furrows taken, or the speed of the tractor. The 
depth of ploughing was, however, prescribed, and 
varied at the different centres from 6in. to 8in. for 
lea, and from Tin. to 9in. for stubble. Any machine 
which failed to plough to the required depth, or which 
was unable to perform the work to the satisfaction 
of the Stewards and Committee, was prevented 
from proceeding until the fault had been remedied. 

The demonstration occupied two days at each 
centre—the dates being: at Edinburgh, Wednesday 
and Thursday, 17th and 18th October ; at Glasgow, 
Monday and Tuesday, 22nd and 23rd October ; and at 
Perth, Friday and Saturday, 26th and 27th October. 
To suit the convenience of visitors it was arranged, 
so far as possible, that one half of each day should be 
devoted to lea, and the other half to stubble plough- 
ing. Each machine, therefore, was expected to 
plough out its plot of three-quarters of an acre, 
or one acre, in the course of a forenoon or afternoon. 

Twenty-nine tractors took part in the demonstra- 
tion. The number of ploughs was considerably 
greater, as several tractor exhibitors sent more than 
one plough, and a number of plough-makers entered 





ploughs independently. The following is a list of the 
machines and ploughs alphabetically arranged accord- 
ing to the names of the exhibitors :*+— 


1, Alldays General Purpose Tractor, invented and manu- 
factured by Alldays and Onions Pneumatic Engineering Com- 
pony: Limited, Matchless Works, Birmingham. Weight 55 cwt., 

rake horse-power 25-30. At the beginning of the demonstra- 
tion an “Oliver” three-furrow self-lift plough, supplied by 
John Wallace and Sons, Limited, Paton-street, Glasgow, was 
used, and later a ‘‘ Howard ” two-furrow plough. 

2. The “ Bullock” Creeping Grip Tractor, invented and 
manufactured by the Bullock Tractor Company, Chicago, IIl., 
U.S.A. ; exhibited by the American Trading Company, 90-93, 
Fenchurch-street, London, E.C. 3. Weight 654 ewt., brake 
horse-power 35. A Massey-Harris self-lift three - furrow 
tractor plough—weight 7 cwt. 3 qrs.—was demonstrated with 
the above tractor; the plough was invented and is manufae- 
tured by the Massey-Harris Company, Limited, Toronto, Canada, 
and 53-55, Bunhill-row, London, E.C, 1. 

3. The Wallis Junior Tractor invented and manufactured by 
the Wallis Tractor Company, Racine, Wisconsin, U.S.A. ; 
exhibited by the Ancona Motor Company, Limited, 70-82, 
Brompton-road, London, 8.W. 2. Weight a little over 26} 
ewt., brake horse-power 30. This tractor was drawing a J. 1. 
Case ‘“‘ Enicar”’ plough, invented and manufactured by the 
J. 1. Case Plough Works, Racine, Wisconsin, U.S.A. ; and later 
a Sellar three-furrow plough was used for lea ploughing. 

4. The Weeks-Dungay ‘‘ New Simplex ” Agricultural Tractor, 
invented and manufactured by W. Weeks and Son, Limited, 
Perseverance Ironworks, Maidstone ; exhibited by Barclay, 
Ross and Tough, Balmoral Buildings, 67-71, Green, Aberdeen. 
Weight 35 ewt., brake horse-power 22}. 

5. The Sampson Tractor, Sieve-Grip Model, 8.25, invented 
and manufactured by the Sampson Sieve-Grip Tractor Co. ; 
exhibited by F. 8. Bennett, Limited, 24-27, Orchard-street, 
Oxford-street, London, W. 1. Weight 48 ewt., brake horse-power 
25. This tractor was drawing a three-furrow plough, made by 
Messrs. E. and H. Roberts of Deanshanger. 

6. The Allis-Chalmers Tractor, invented and manufactured 
by the Allis-Chalmers Manufacturing Company, Milwaukee, 

J.8.A.; exhibited by F. 8. Bennett, Limited, 24-27, Orchard- 
street, Oxford-street, London, W. 1. Weight 44 cwt., brake 
horse-power 18. The tractor was drawing an Oliver two-furrow 
plough. 

7. The Emerson Farm Tractor, Model E.B., with power hoist 
attachment and power lift, Emerson three-furrow 12in. bottom 
plough, No. 73, invented and manufactured by the Emerson 
Brantingham Implement Company, Rockford, Illinois, U.S.A. ; 
exhibited by Brainsby’s, Limited, Broadway, Peterborough. 
Weight 50 ewt., brake horse-power 30. 

8. The Cleveland Tractor, invented by Rollin H. White, 
Cleveland, U.S.A., and manufactured by the Cleveland Motor 
Tractor Company, Euclid, Ohio, U.S.A. ; exhibited by Burford 
and Company, Limited, 16, Regent-street, London, 8.W. 1. 
This tractor was attached to a two-furrow Oliver plough. 
Weight 243 ewt., brake horse-power 20. 

9. The Chase Farm “Tractor, invented and manufactured 
by the Chase Tractor Company, Syracuse, U.S.A. ; exhibited 
by Clifford and Co., 1, Mermaid-court, Borough, London, 8.E. 1. 
Weight 40 ewt., brake horse-power 24. A Begg two-furrow 
tractor plough, invented and manufactured by Robert Begg 
and Sons’ Dalry, Ayrshire, was used. 

10. The ‘‘ Case ’’ Agricultural Tractor, invented and manu- 
factured by the J. I. Case Threshing Machine Company, Racine, 
Wisconsin, U.S.A.; exhibited by J. B. Ferguson, Limited,. 
Chichester-street, Belfast. Weight 33 cwt., brake horse-power 
18. A “Case” two-furrow plough was drawn by this tractor. 

1l. The Fowler Motor Plough, invented and manufactured 
by John Fowler and Co. (Leeds), Limited, Steam Plough Works, 
Leeds. Weight 22 ewt., brake horse-power 14. The Fowler 
motor plough embodies the Wyles patents, and also the sub- 
sequent inventions and improvements of John Fowler and Co. 

12. The G. W. W. Tractor ; exhibited by Gaston, Williams 
and Wigmore, Limited, Alexandra House, Kingsway, London, 
W.C. Weight 48 cwt., brake horse-power 30. This tractor 
was first demonstrated with a La Crosse three-furrow plough 
and later with a three-furrow Sellar plough. 

13. The Kingsway: Tractor, Model “A”; exhibited by 
Gaston, Williams and Wigmore, Limited, Alexandra House, 
Kingsway, London, W.C. Weight 31} cwt., brake horse- 
power 16. This tractor was drawing an “ Oliver ’’ two-furrow 
plough, though it is usual to fit it with a self-lift plough. 

14. The Hodgson Motor Tractor Attachment, invented and 
manufactured by James Hodgson, West Walls, Carlisle. The 
Hodgson attachment as fitted to a 20 horse-power Ford Car, 
with which it was demonstrated, had connected to it a ‘‘ Case ”’ 
three-furrow plough. 

15, 16, 17 and 18. The “ Mogul” and “ Titan * Oil Tractors, 
invented and manufactured by the International Harvester 
Corpuration, Canada, were exhibited by the International 
Harvester Company of Great Britain, Limited, 80, Finsbury- 
pavement, London, E.C. 2. The weights of these tractors were 
90, 52, 50 and 61} cwt. respectively, and their maximum horse- 
powers at the belt were 30, 24, 19 and 24 respectively. Hamil- 
ton three-furrow Plough, invented and manufactured by the 
International Harvester Corporation, Canada. Sellar three- 
furrow Plough, invented and manufactured by Messrs. Sellar, 
Huntley. Cockshutt three-furrow Plough, invented and manu- 
factured by the Cockshutt Plow Company. Ransome Rylt four- 
furrow Plough, invented and manufactured by Messrs. Ransomes, 
Sims and Jefferies, Limited, Ipswich. 

19. Mann’s Light Steam Agricultural Tractor, invented and 
manufactured by Mann’s Patent Steam Cart and Waggon Com- 
pany, Limited, Pepper-road, Hunslet, Leeds. Weight 44 tons 
empty, brake horse-power 25. Ransome R.M.T.M. four-furrow 
Plough. Can be altered to three furrows when desired. In- 
vented and manufactured by Ransomes, Sims, and Jefferies, 
Limited, Ipswich. Four-furrow Tractor Plough, invented and 
manufactured by Mann’s Patent Steam Cart and Waggon 
Company, Limited. 

20. The Clydesdale Tractor, Parrett Model, invented and 
manufactured by the Parrett Tractor Company, Chicago, U.S.A. ; 
exhibited by R. Martens and Co., Limited, Clydesdale 
House, 15a, Wilton-street, Grosvenor-place, London, S.W. 1. 
Weight 64 cwt., brake horse-power 25. ‘‘ Case’? three-furrow 
Plough ; invented and manufactured by the J. I. Case Plow 
Works, Racine, Wisconsin, U.S.A. 

21. The Martin Patent Motor Plough and Agricultural 
Tractor, with three-furrow Plough, invented by Mr. W. E. 
Martin, and manufactured by Martin’s Cultivator Company, 
Limited, Stamford, Lincolnshire. Weight 30 cwt., brake horse- 
power 25. Tractor attachment for above. Two-furrow Digging 
Plough, complete and ready to attach to chassis. Martin’s 
M.T. 9 (nine tine) Special Tractor Cultivator. 

22. ‘The ‘‘ Eros” Tractor Attachment, ‘‘ Staude Mak-A- 
Tractor ’’ Model, invented and manufactured by the E. G. 
Staude Manufacturing Company, U.S.A. ; exhibited by Morris, 
Russell and Co., Limited, 75, Curtain-road, London, E.C. 2. The 
attachment was fitted to a standard ‘‘ Ford” car, two-seater, 
20 horse-power (second-hand). It can also be fitted to a 
four-seater ‘‘ Ford’ car. The weight of the complete machine 
when loaded with fuel, &c., is 17 ewt. 2 qrs. The equipment 
was drawing an ‘ Erus” self-steering and sell-lifting two- 
furrow tractor plough, invented by Mr. J. M. B. Collings, and 
manufactured by Morris, Russell and Co., Limited. 

23. The Saunderson Universal Tractor, invented and manu- 
factured by the Saunderson Tractor and Implement Company, 





* Full descriptive details of all the machines were given in the report 
which has been issued by the Society. 








Elstow Works, Bedford, enterd by the Board of Agriculture for 
Scotland. Weight 524 ewt., brake horse-power 25. Saundergan 
Independent Motor Plough, three-furrow. , ; 

24. The ‘‘ Overtime * Tractor, invented.and manufactured 
by the Overtime Farm Tractor Company, exhibited by=the 
Scottish Motor Traction Company, Li 29, East Fountain- 
bridge, Edinburgh. Weight 40 cwt., brake horsé-power 24. 
Ransome Ryalt four-furrow Plough, invented:and manufactured 
by Ransomes, Sims and Jefferies, Limited, I ich. ‘* Over- 
time” Self-lift Automatic four-furrow Plough, invented and 
manufactured by the Overtime Farm Tractor Company. 

25. The ‘‘ Bates Steel Mule,” invented and manufactured 
by the Joliet Oil Tractor Company, Joliet, Illinois, U.S.A. ; 
exhibited by the Vulcan Car mcy, Limited, 166, Great 
Portland-street, London, W. 1. eight 5 cwt., brake horse- 
power 30. This tractor was hauling a R Rylt three- 
furrow plough, invented and manufactured by Ransomes, Sims 
and Teflerios, Limited, Ipswich. 

26. The Killen-Strait Tractor, invented and manufactured 
by the Killen-Strait Manufacturing Company, Appleton, 
Wisconsin, U.S.A.; exhibited by the Vulean Car Agency, 
Limited, 166, Great Portland-street, London, W. 1. Weight 
52 ewt., brake horse-power' 40. Ransome Rylt three-furrow 
Plough, invented and manufactured by Ransomes, Sims and 
Jefferies, Limited, Ipswich. 

27. The Moline Universal Tractor, two-wheel type, with 
three-furrow plough, invented and manufactured by the Moline 
Plow Company, Moline, Illinois, U.S.A.; exhibited by Johu 
Wallace and Sons, Limited, Paton-street, Glasgow. Weight 
25 ewt., brake horse-power 18. The plough was fitted with 
** Wallace ” pattern mould-boards. 

28. The Whiting-Bull Paraffin Tractor, invented and manu- 
factured by the Bull Tractor Company, U.S.A. ; exhibited by 
Whiting (1915), Limited, 334-340, Euston-road, London, N.W. 1. 
Weight 44 cwt., brake horse-power 24. ‘‘ Case ” two or three- 
furrow Plough, invented and manufactured by the J. I. Case 
Plow Works, Racine, Wisconsin, U.S.A., Emmerson three- 
furrow, convertible to two-furrow, Plough, self-lifting, with 
breaker bottoms, made by Emmerson Plow Company, Rockford. 

29. The Wyles Motor ——_ invented by Mr. Albert Wyles, 
jun., and manufactured by yles Motor Ploughs, Limited, 5, 
Carr-street, Manchester. Weight, including two-furrow plough, 
21 ewt., brake horse-power 11. Tractor attachment for above. 
Rear seat attachment. Any of the following ploughs can be 
supplied with the motor.—Ransomes’ R.B.Y.D. R.N.F. two- 
furrow Plough. Ransomes’ R.B.Y.D. T.C.P. two-furrow 
Plough. Howard’s ‘‘ Champion ” two-furrow Plough. : 








CLASSIFICATION OF MACHINES. 


The twenty-nine machines which took part in the 
demonstration may be grouped according to the 
following classification :— 

Wheels— 
15 ran on 4 wheels. 
6 ran on 3 wheels. 
4 ran on caterpillar tracks. . 
4 were single-unit machines (I with caterpillar). 


Attendance-— 
11 were handled by 2 men, 
18 were handled by 1 man. 
Fuel— 
25 were driven by paraffin, 
3 were driven by petrol. 
1 was driven by steam. 
Weight— 
2 weighed 80 cwt. and over. 
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A report on the trials was made by a Committee 
of Official Observers, and the bulk of it is reproduced, 
practically in the original wording, in what follows :— 

The decision of the Directors that the demon- 
stration should not be regarded as a competitive 
trial precluded the Reporting Committee from 
making any attempt to arrange the various tractors 
exhibited in any order of merit. Even apart from 
this, however, the Committze does not believe that 
the circumstances and conditions of any such demon- 
stration would make possible any final judgment 
on the merits of the various types of machines, 
since very important considerations could only be 
determined in a much more extended period than 
that which was available. But while the Com- 
mittee could not properly make such a report as 
would definitely advise intending purchasers in the 
choice of a tractor, it believes that the observations 
which follow may be useful in that direction, as 
well as in suggesting to engineers important respects 
in which agricultural tractors and ploughs may be 
made more useful in tillage operations. 


WEIGHT. 


With regard to weight, in many cases the tractors 
shown had been evolved on the lines of the heavy 
steam tractor. ‘The most noteworthy feature of 
the present demonstration was the appearance of 
the light land tractor constructed on new lines. 
Several manufacturers appear to have departed 
from the idea that great weight is necessary for a 
tractor to do efficient work on the land. It was 
clearly shown at the demonstration that light 
machines, adequately provided with spuds, grip 
the ground and perform the work better than the 
heavier machines. Every drawback, such as slip- 
ping on soft land and inability to climb gradients, 
was aggravated by increase of weight above a 
certain limit. Extra weight also increases the risk 
of breakages where stones are encountered, and the 
danger of injury to the land through compression, 
this being very noticeable during the demonstration, 
especially when the driving wheel on the land travelled 
within a few inches of the previous furrow. Besides 
this, a heavy tractor is at a distinct disadvantage 
for the other and lighter forms of cultivation, such 
as grubbing, cultivating, seeding, and harrowing, 
and also for harvesting, especially where the land 
is sown out with grass seeds. 

The light tractor is quite suitable, not only for 
ploughing, but for these other farming operations 
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and therefore embraces all the usual requirements 
of a farm tractor, including the driving of a threshing 
mill and other farm machinery. It should be kept 
in view that for heavy stationary work proper 
anchorage must be provided. The only class of 
work for which the light tractor does not appear 
to be suited is road haulage. For road haulage 
weight is a necessity, as spuds cannot be used to 
give the necessary gripping power. 

This leads the Committee to the’ conclusion that 
field work and road work are more or less incom- 
patible, and that a light tractor, such as is suitable 
for land work, is not so useful for road haulage. 
In addition, for road work, a tractor should be 
sprung to minimise the vibration, while for field work 
springs are undesirable, and only entail extra weight. 
The Committee has come to the conclusion that, 
to suit conditions in Scotland, an efficient land tractor 
need not exceed 30 cwt. in weight. In point of 
fact, several of the tractors which did excellent 
work at the demonstration were well within that 
weight. 

HORSE-POWER. 


While, at the demonstration, the machines were 
shown in the hands of experts, it is generally recog- 
nised that under ordinary farm conditions the driver 
of the tractor may not be able to obtain the maximum 
output of power, and that for this reason a substantial 
reserve of power is highly desirable. It must be 
kept in view that under unfavourable weather 
conditions considerable waste of power will occur 
through the softness of the ground and extra friction 
due to the clogging of the wheels and moving parts 
with mud, stubble, and manure. 

For these reasons the Committee is of opinion 
that for general farm work a tractor should have 
ample engine power, and they consider that to give 
the necessary margin of safety 20 brake horse- 
power is the minimum. 

In arriving at this conclusion, it has in view that 
the tractor should be capable of hauling a plough 
taking two full furrows under the worst conditions, 
and three furrows under favourable conditions, and 
should also be capable of driving a 4ft. 6in. thresh- 
ing mill. 

CATERPILLAR VERSUS WHEELS. 


Five tractors, embodying a caterpillar track 
arrangement, were shown. 

While this arrangement undoubtedly distributes 
the actual dead weight, and thus reduces the intensity 
of pressure on the land, it appears certain that there 
must be excessive wear and tear on the caterpillar. 

As far as the Committee was able to observe, the 
caterpillar machine has not been shown to have 
any advantege in gripping power over the best 
type of wheel machine, and when it has to encounter 
a stiff gradient on greasy land it is very liable to slip. 


SPIKES, BARS AND SPUDS. 


The various devices used for giving the wheels 
the necessary grip of the land may be classified 
into three groups :—(1) Spikes—either round or 
square in section. (2) Bars—varying in length 
and in the angle at which they are placed on the 
rim of the wheel. (3) Spuds—mostly rectangular 
in section, and about 3in. or 4in. in width. 

With regard to spikes, the Committee is of opinion 
that on soft land they do not give sufficient gripping 
power, and they are also liable to bend or break. 
Bars, on the other hand, are open to the serious 
objection that when their width approaches the width 
of the furrow, they cut the turf into sections, and 
thus seriously interfere with the proper turning of 
the furrow. Where very long bars are used this 
drawback is particularly noticeable, and the effect 
is greatly to impair the quality of the work done. 
On the whole a stout spud, 3in. to 4in. in width 
and from 4in. to 5in. in length, appears to be the 
most satisfactory, especially when the spuds are 
so arranged, in relation to the circumference of the 
wheel, that the full gripping power of one spud, 
or its equivalent, is always in operation. 


ACCESSIBILITY AND PROTECTION. 


The Committee noted that considerable attention 
had been given to rendering the vital parts of the 
machinery more accessible, and also to providing 
protection from the effects of bad weather. It 
should be kept in view that tractors require to be 
left in the fields, where they are exposed to the 
weather and to the danger of being tampered with 
by the public, especially in populous districts, and 
makers should therefore aim at the provision of 
complete protection. It would also be an advantage 
to provide some protection for the driver. 


BRAKES. 


It is desirable, especially for transport purposes, 
that all tractors should be provided with adequate 


brakes. 
RELIABILITY AND DURABILITY. 


In a demonstration such as the present, little 
opportunity is afforded of forming any definite 
opinion as to the reliability and wearing qualities 
of the machines. The fact that only one tractor 
of those which started failed to complete the six 
days’ work seems to indicate that a fair degree 
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of reliability has been obtained, especially con- 
sidering the amount of shifting and railway transport 
which the machines had to undergo. In this con- 
nection it should be kept in view that the demon- 
stration was a fairly severe test. At East Craigie 
there were few machines which did not encounter 
earth-fast stones on some part of the ground, and 
that without incurring any serious injury. At 
Blackhill the weather was of the severest kind, and 
the ground was consequently in a very bad state. 
At Spoutwells a feature of the trials was the gradient 
on the stubble fields, which was as steep as 1 in 5.2 
for short distances in one or two places, and a con- 
siderable part of which averaged 1 in 8 or 9. 
These gradients were successfully negotiated by 
several of the tractors, even although the ground 
was in a soft condition. 

Two defects may be mentioned as tending to 
impair durability. They are the exposed gear drives 
on some of the wheel tractors, which fill with mud 
and grit, and the already mentioned excessive wear 
associated with the caterpillar arrangement. 


SPRING AND OTHER CONNECTIONS. 


The Committee observed that many makers now 
recognise the necessity of making some provision 
for minimising the effect on the plough of striking 
an earth-fast stone. This took the form, in most 
cases, of a device embodying a wooden peg, which 
shears on being subjected to undue tension, thus 
carrying out the principle of the ‘‘ weakest link.” 
This appears to be a somewhat crude arrangement, 
particularly as it fails to act as an absorber of minor 
shocks. The Committee is of opinion that the 
draw-bar should be provided with some spring 
appliance, which would relieve the strain on the 
plough in the case of encountering minor obstacles, 
With this might be incorporated a release device. 
which would completely detach the plough under 
the strain of a heavy shock. The Committee suggests 
that this attachment should be an integral part of 
the tractor, and not merely a casual device inserted 
in the draught connections. 

It was also observed that while sufficient provision 
was made for alteration in a horizontal direction, 
of the point of attachment of the plough to the tractor, 
in few cases was provision made for shifting this 
point in the vertical direction. This is of impor- 
tance, as for different implements different heights 
of attachment are required, and even for ploughing 
it was observed that, in some cases, the point of 
attachment was too low, and there was no means 
of raising it. 

SPEEDS. 

On the whole the speeds provided by the makers 
of the various tractors appeared to be suitable. Most 
were provided with at least two speeds forward 
and a reverse. For consistent good work in plough- 
ing any speed exceeding 2} or 3 miles an hour 
is excessive. This would also apply to mowing 
and reaping. For spring cultivation a_ higher 
speed is desirable. The Committee therefore sug- 
gest that speeds of 24 and 4 miles per hour should 
meet the requirements of a tractor for use on the 
land. 

FUEL. 

It is to be regretted that it was found impossible 
to carry out any test of fuel consumption in con- 
nection with the demonstration. The Committee, 
however, formed the opinion that the carburetters 
on many of the tractors were not capable of thoroughly 
and completely vaporising paraffin, and that con- 
sequently the combustion in many cases was defective, 
and the haulage power of the tractor seriously 
impaired. It may be found, when norme! conditions 
return, more satisfactory to use petrol rather than 
paraffin, as being more efficient, even although the 
price be somewhat higher. 


PLOUGHS. 


While some of the ploughs did excellent work, 
speaking generally, the work of the ploughs was 
much less satisfactory than the work of the tractors. 
Where a plough expert was in attendance, the ploughs 
were soon adjusted to suit the land conditions ; 
but in most cases the man in charge of the tractor, 
not being a plough expert, was content to devote 
his attention to the tractor, with the result that 
the work done was far from satisfactory. Many 
of the ploughs, and especially those of foreign con- 
struction, were unsuited to perform the work as 
required in this country. The lack of means of 
adjustment to varying widths, so as to suit the 
depths and the class of work, was a conspicuous 
defect. The furrow slice turned by some of the 
ploughs was too wide for work on lea, and perhaps 
too wide also for early stubble ploughing on stiff 
clay soils. Makers should note that merely turn- 
ing over the land will not suit Scottish conditions 
for autumn and winter ploughing. 

It was further noted that many of the ploughs, 
which did good work on stubble, did unsatisfactory 
work on lea. If the same plough is to be used for 
both lea and stubble, it must be made adjustable as 
regards width of furrow from, say, 8in. to 12in. 


HANDLING AND TURNING. 





At the demonstration all the machines were 





cleverly handled. The demonstrators were, of course, 
experts, but it did not appear that the management 
of the tractors presented any great difficulty to 
an intelligent man. There also did not appear to 
be any danger of personel injury associated with 
their use, provided reasonable care is taken. ‘Tho 
single-unit machines had the advantage that the 
implement operated was directly under the observa- 
tion of the driver; and the principle is worthy of 
commendation, especially having regard to its use- 
fulness in other farming operations. Ample head- 
lands, measuring 12 yards in width, were provided 
for turning. Some of the larger machines took the 
whole of this space, but, on the other hand, many 
others, including the single-unit machines, wero 
able to turn in half the space, or even less. 
These smaller machines also occupied less time in 
turning, being in many cases able to go out, turn, 
and re-enter without any stoppage or slackening 
of speed. Some of the larger machines required 
@ considerable amount of manceuvring before the 
tractor and plough could be got into position to 
commence the next furrow, especially when called 
upon to make a close turning. The furrow ends were 
in some cases irregular, but this may have been 
due to lack of proper care on the part of the driver. 


GENERAL. 


As at the demonstration at Stirling two years 
ago, it is again matter for regret that British makers 
of agricultural tractors were not more adequately 
represented. The same causes which operated 
against their taking fuller part then are still, un- 
fortunately, in operation. Only about one-fourth 
of the machines entered were of British construction. 
Regarding the demonstration as a whole, the Com- 
mittee feels that it has served a useful purpose in 
providing an opportunity for all interested in agri- 
culture to form an estimate of the capabilities of 
the machines exhibited, and it is hoped that 
the effect may be to make mechanical cultivation 
more popular in Scotland than it has been hitherto. 
In this way the interests of increased food production 
may be served. At the same time it is obvious 
that such a demonstration must be of great value 
to manufacturers in demonstrating the points in 
which their machines are defective and the directions 
in which improvement should be sought. The 
Committee is glad to be able to record that the 
result of the demonstration has been to show that 
extraordinary progress has been made within the 
past two years, and for this advance great credit 
is due to agricultural engineers and manufacturers. 


SUMMARY. 

In conclusion, the Committee thinks it may be 
useful to summarise briefly the points which, in 
its opinion, are desirable in a tractor and plough, 
adapted to the general conditions prevailing in 
this country. These are as follows :— 

Weight.—The weight of tractor should not exceed 
30 cwt. 

Horse-power.—Should be ample—not 
20 brake horse-power. 

Caterpillars and Wheels.—Caterpillar tracks have 
not been shown to possess any advantage, in gripping 
power, over the best type of wheels. 

Spikes, Bars, and Spuds.—Well-designed spuds 
appear preferable to either spikes or bars. 

Accessibility and Protection.—-Working parts of 
machinery should be readily accessible. Oomplete 
protection against weather and interference should 
be provided. 

Brakes.—Adequate brakes should be fitted. 

Durability.— Exposed gear drives on wheel tractors 
and excessive wear on caterpillar tracks tend to 
impair durability. 

Connections.—Spring attachment between tractor 
and plough desirable, with release device in case 
of severe shocks. Point of attachment should be 
variable vertically as well as horizontally. 

Speeds.—24 and 4 miles per hour forward, with 
reverse, appear to be the most generally useful. 

Fuel.—Oomplete vaporisation of paraffin does 
not appear to have been generally attained, and 
it may be found more satisfactory to use petrol 
when normal conditions return. 

Handling and Turning.—Handling does not usually 
prove difficult. Single-unit machines have the 
advantage that the implement operated is directly 
under the observation of the driver: Lighter tractors 
and single-unit machines occupy less time and 
space in turning. 

Price.—The price should not exceed £300. 

Ploughs.—Must be adjustable to varying widths 
as well as to varying depths. Where the tractor 
and plough do not form a single unit, it is highly 
desirable that an automatic lift should be provided. 
Power lift has additional advantages. A guide 
wheel to regulate width of leading furrow is desir- 
able. Suggestions.—(1) A device for raising the 
last unit of the plough would enable, say, two furrows 
to be taken up-hill and three down. (2) A one- 
way plough would abolish feerings and finishes, 
which, in most cases, must be done by horses. 
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THERE now are under construction for the United States 
Navy no fewer than 787 vessels, ranging from motor patrol 
boats to battle-cruisers. 
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RECENT DEVELOPMENTS IN MARINE 
LIGHTING. 
No. ITI.* 


Aut the systems in use for unattended lights 
combine with the lighting apparatus some method of 
sound signalling, the whistling buoy being one which 
has found considerable application. An air chamber 
is formed in the centre of the buoy and is connected 
with the sea by means of a tail pipe of mild steel. 
In this pipe the imprisoned air is compressed by the 
action of the waves and operates a whistle placed 
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Fig. 7—POSITIONS OF FOG GUN STATIONS 


inside the structure which supports the light, the 
necessary air inlet pipes with self-acting non-return 
valves being provided. The usual type of whistling 
buoy is the Courtney. From the lower end of this 
buoy a large tube descends about 30ft., the object 
being to reach a depth where the water is unaffected 
by surface movements; inside the tube the 
water rises to the mean level of the sea. As the 
buoy rises and falls by the action of the waves, there 
is produced an alternate inhaling and exhaling of air ; 
this air is made to impinge on the edge of a whistle 
which produces a loud deep sound heard, under 
favourable circumstances, over a distance of five 
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Fig. LANTERN OF UNATTENDED LIGHTSHIP 


miles. An alternative design is the bell buoy, but it 
is not nearly so efficient as the whistling type. 

There are several methods of operating fog signals 
on beacons. It is now five years since an automatic 
acetylene fog gun was introduced by Messrs. Stevenson 
at Dhuheartach Lighthouse. This gun is claimed to 
have great advantages over the ordinary tonite 
explosive signal. It is entirely automatic and fires 
as frequently as four times every minute, whereas 
the tonite apparatus can hardly fire more often than 
once in five minutes and requires constant attend- 
ance. Two fog guns have been installed on the 
Clyde at Roseneath Beacon and at Fort Matilda Pier, 





* No. Il. appeared March 8th. 





the operating station being at Gourock Pier. Wireless 
methods of operation are adopted. The relative | lightship. 


positions of the transmitting station and the points 


where the fog guns are installed are shown in the | 


accompanying map, Fig. 7. When fog appears, an 
aerial at Gourock, by a series of sparks transmits 


energy to aerials on the beacon and at Fort Matilda, | 
thereby completing the circuits of the local batteries. | 


This operation switches on the fog signal. The guns 
once they are set in action work automatically, 
giving reports at predetermined intervals, which 
can be heard in favourable weather over a distance 
of three miles. The guns are supplied with acetylene 


give so effective a fog signal as can a fully manned 
These unattended vessels have hitherto 
chiefly been illuminated by means of compressed 
oil gas. 

The Australian Government has just had con- 
structed four unattended lightships to the design of 
Messrs. D. and C. Stevenson, Edinburgh. The type 
of vessel for this serv.ce is shown in Fig. 9. They 
are specially designed for very exposed situations 
on the Queensland coast, and are illuminated by 
means of dissolved acetylene. The vessels are 


| equipped with bells rung by the motion of the ship 


and have optical apparatus supplied by Messrs. 














Fig. 9—UNATTENDED LIGHTSHIP 


in measured quantities, the gas being mixed with the 
necessary proportion of air to produce a good explosive 
mixture. This application of wireless to other than 
communication purposes is an important step in the 
field of marine lighting and signalling. A small 
optical apparatus only is erected on Roseneath 
Beacon, which is primarily intended to carry a fog 
signal, but a gas-lighted buoy has been placed at the 
edge of Roseneath Patch. 

It would seem that there is an opportunity for 
establishing a considerable British industry in the 
manufacture of welded buoys, which before the way 
were made almost entirely in Germany. 

A good deal of work has been done recently in the 
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Fig. 10—PLAN AND SECTIONS 


development of the unattended lightship, chiefly up 
to the present in Scotland and France. 
earliest unattended lightships, if not the earliest, 
was laid down at the Otter Rock by the Northern 
Lighthouse Board. These ships are more effective 
than buoys, as they carry a more powerful light at a 


greater elevation, while the large expense of a lightship | 
|is covered with the finest copper wire gauze. 


manned by a crew is avoided. The vessels cost at 
pre-war prices £3000 apiece, while an ordinary 
attended lightship costs about £12,000, and the 
maintenance is reduced from £1500 per annum to a 


mere fraction of this sum. They cannot, however, | 





Chance, giving a group flashing light of 1500 candle- 
power with three flashes in quick succession every 
15 seconds. The lighting apparatus—see Fig. 8—is 
supported in a gimbal frame which allows of a swing 
of 45 deg. from the vertical on either side. The 
gimbal is fitted with ball bearings for the trunnions, 
and is secured to a cross girder attached to the framing 
of the lantern roof. The trunnion bearings are fitted 
with locking pins for use when required. The 
lantern is 5ft. in diameter inside the glazing. The 
framing is of gun-metal of the helical type, the roof 
being of copper. The lower portion of the lantern is 
constructed of mild steel plates and angles, and is 
fitted with a steel door for ingress from the external 
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OF UNATTENDED LIGHTSHIP 


gallerv. Bird screens of copper wire netting are fixed 


One of the | to the outside of the glazing. The lanterns have been 

specially designed for service in the cyclone area, and 
| particular care has been made to prevent cross and 
| down draughts, so that the pilot lights of the burner 


/may not be extinguished. Owing to the prevalence 


of very minute insects, every opening of the lantern 
The 


high pressure tubing from the acetylene cylinders to 


'the lantern is of mild steel, tinned on the interior 


and is connected to the flasher by a length of rubber 
tubing. A pressure reducer is fitted between the 
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rubber tube and the steel pipe. The intensity of the 
beam from an apparatus of this type with a three-jet 
burner is about 150€ candle-power. 

The Aga pendulum lens for an unattended lightship 
is illustrated in Fig. 10. The spindle of the lantern 
is carried by a universal joint provided with ball 
bearings in place of the edge bearings generally used. 
The upper balance weight is carried upon special bars 
which, without interfering with the light, relieve 
the lens frame of all stress. The main object of the 
pendulum is to secure a large moment of inertia, 
in order to obtain as long a period as possible, and to 
prevent the oscillations of the lantern coinciding with 
the motion of the vessel. Thus the lower balance 
weight is made adjustable in the vertical direction, 
and at the same time it is also adjustable in a hori- 
zontal direction, in: order that the spindle shall hang 
absolutely vertical. 

Incandescent oil burners on comparatively a new 
system have been introduced by Messrs. Chance Bros. 
to replace compressed oil gas or acetylene in light 
vessels, the effect being not only largely to increase 
the candle power, but to effect economy in first cost 
and in expense of upkeep. 

In addition to the unattended lightship, the 
unattended lighthouse and fog signal is also a feature 
of recent practice. There are many of these 
installations now working, that at Platte Fougére, 
which was described in THE ENGINEER for April 8th, 
1910, being probably still the best example of the 
kind in existence. This light is placed in the Little 
Russel Channel at the entrance to St. Peter Port, 
Guernsey, on an isolated: rock known as Platte 
Fougére, where the prevailing conditions preclude the 
possibility of keepers living in the tower. The light 
is an automatic acetylene gas plant, the gas being 
stored in cylinders and the light turned on and off by 
a clockwork arrangement. The fog signal is electri- 
cally operated, current being supplied from the shore 
by means of a submarine cable. The fog signal is 
the important part of the project, the light being quite 
subsidiary. The experience gained with this instal- 
lation has shown that for inaccessible situations 
where a sound signal and light are necessary, the 
method followed is particularly suitable, while the 
cost is quite small in comparison with that of a 
lighthouse establishment. 








THE INSTITUTE OF METALS. 
No. I. 


THERE was an excellence attendance at the annual 
meeting of the Institute of Metals, which opened 
in the rooms of the Chemical Society, Burlington 
House, on March 13th, under the presidency of 
Sir George Beilby. 

The report of the Council stated :— 


The Council have to report that the stimulating influence of 
war conditions upon the activities of the Institute of Metals has 
continued to make itself felt during the past year. It has told 
alike on the work of the Council and its committees, and on that 
of individual members. It is gratifying to know that these 
activities have, in the main, been of immediate value to the 
nation in its time of stress. In this connection the Council 
have thought it right to place the resources of the Institute freely 
at the disposal of the chief officials concerned with non-ferrous 
metals at the Ministry of Munitions. 

The more general employment of scientific metallurgists in 
works engaged directly and indirectly in the production of 
munitions of war has aroused the interest of technical and scien- 
tific experts and of manufacturers in the work of the Institute, 
and this has led to a very large increase in the applications for 
membership. The total now stands at 888, which represents a 
net increase of over 34 per cent. during the year. This is an 
unprecedented advance, for which the Council are considerably 
indebted to activities of members in Sheffield and Birmingham. 

Change of Offices.—The taking over by the Government of the 
Tnstitute’s former oftices at Caxton House, which was anticipated 
in the last report of Council, was effected om February 20th, 1917, 
when a removal was made to a suite of offices at 36, Victoria- 
street, Westminster, S.W.1. The Council are of the opinion that 
the members have reason to be satisfied with the change. It is 
hoped, however, that by the time a further move has to be made 
it will be possible to carry into effect the scheme now under 
discussion for setting up a joint building in conjunction with the 
Iron and Steel Institute, the Institution of Mining and Metal- 
lurgy, and the Institution of Mining Engineers. 

Corrosion Research Committee.—The research is still being 
conducted with the assistance of funds contributed by the 
Department of Scientific and Industrial Research, associations, 
firms, and by the Institute. The Government grant-in-aid has 
been increased during the year from £650 to £1000 per annum, 
the latter rate applying as from October Ist, 1917. A further 
Government grant-in-aid of £450 has been received, together 
with a grant of a similar amount from the British Electrical and 
Allied Manufacturers’ Association. The aggregate sum of £900 
has been placed at the disposal of the Institute in order to carry 
out an investigation into the cause, or causes, of the corrosion of 
condenser tubes on land by fresh water ; the research is being 
carried out on lines parallel to those adopted in the case of the 
existing salt-water research. For the ose of conducting 
this latest investigation a Fresh Water Corrosion Research 
Committee was appointed as a sub-committee of the Corrosion 
Research Committee, four members of the sub-committee repre- 
senting the B.E.A.M.A., and two the Institute of Metals. The 
Council have invited the B.E.A.M.A. to appoint three repre- 
sentatives upon the Corrosion Research Committee. 

Financial Position.--The accounts for the past financial year 

how an excess of receipts over expenditure of £698, as against an 
average exvess in the four preceding years of £156. This very 
satisfactory increase is due partly to the larger membership, but 
the interest on the investments.made from the balances of earlier 
years and the large sales of the Journal have materially helped to 
improve the position. The Institute is being worked on quite 
economical] lines, and it can count on making ends meet for some 
time ; but it really ought to have a larger margin between income 
and expenditure to relieve those responsible from anxiety. It 
is very desirable that its invested funds should be added to by 
donations and bequests. Other similar institutions have been 
so endowed, and as a result they are now able to provide Research 
Scholarships, which enable still more useful work to be accom- 


PRESIDENTIAL ADDRESS. 


Professor H. C. H. Carpenter, who took the 
presidential chair in succession to Sir George Beilby, 
selected for the main topic of his inaugural address 
the place occupied in the training of the engineer by 
the University or Technical College and the works. 
The theme is an old one, but Professor Carpenter 
elaborated his opinions on the subject in considerable 
detail, and treated one or two branches of it from a 
somewhat new aspect. 

The opening part of the address took the form of a 
brief review of the history and progress of the 
Institute. It was stated that there are now nearly 
900 names on the roll,-and that the membership is of 
an international character. Reference was made to 
the wisdom of the policy initiated by the first 
president, Sir William White, in having the Council 
constituted in approximately equal proportions of the 
manufacturers and users of the non-ferrous metals 
and of scientists. This feature was, the President 
believed, mainly responsible for the rapid develop- 
ment which had taken place. If, however, he were 
asked to justify the existence of the Institute by a 
single test, he would refer to the standing which had 
been attained. by the Journal. The numerous 
problems with which manufacturers and users of 
non-ferrous metals’ were now confronted had 
apparently created a special demand for the kind of 
information provided by the Journal of the Institute. 
Another excellent piece of work done by the Institute 
was the research on corrosion. That had started in 
quite a small way, and had been retarded by the 
financial aspect ; but in spite of this handicap, useful 
service, the value of which had been recognised by 
the non-ferrous metals industry, had been accom- 
plished. Since the grant made by the Advisory 
Council for Scientific and Industrial Research, the 
work was being carried out under conditions 
approaching the ideal, and Dr. Bengough and Dr. 
Hudson were devoting their whole time to the 
investigation of the problems. A special laboratory 
had been established at the Royal School of Mines, 
and the experimental plant had now been erected at 
Southwick, near Brighton, and was being run under 
practical conditions. More important, perhaps, than 
all else, it had been possible to arrange that the 
problem should be attacked in the laboratory ab initio, 
with pure metals corroded under the simplest con- 
ditions. The investigators who had charge of the 
work were engaged in the fundamental task of laying 
the foundations of a theory of corrosion which should 
be in harmony with, and, as far as possible, explain all 
the observed facts, and thus pave the way for a 
practical solution. 


TRAINING OF INDUSTRIAL METALLURGISTS. 


A subject which was attracting much attention at 
the present time, although it was not a new one, was 
the best way in which men designed to occupy 
technical positions at works should be trained He 
wished in this connection to lay down one important 
fact; such training could not be carried out at 
technical schools or universities, it must be of a two- 
fold character, and include education in an industrial 
works. The first essential was a training in funda- 
mental science. It was necessary to teach the student 
how to acquire knowledge, and then an endeavour 
should be made to give him the ability to decide how 
much weight should be attached to various kinds of 
knowledge. Both these qualities, the one creative 
and the other destructive, were absolutely necessary 
and they were not in the ordinary sense antagonistic. 
It would be recalled that Pasteur, on the occasion of 
his seventieth birthday, had said in an address he 
then made, “Cultivate a spirit of criticism. . . 
Without it nothing will follow. With it will always 
remain the last word.” It was necessary for those 
engaged in teaching to remember that the lecture 
did not take the place of the text-book. One main 
object of the lecturer was to make the student think. 
If this was achieved, there could be no doubt that 
students assisted to educate each other. 

Great importance attached to experiments made 
in the laboratory. If they were carefully selected 
and carried out, they formed the most useful part of 
the training. He feared that there was still an idea 
in the industrial world that all the students coming 
from the schools could do was to analyse. It was a 
criticism which teachers should take to heart and do 
their best to remove any ground for such an attitude 
towards the college or University product. What was 
required was a course of work so chosen as to give a 
training, on the one hand, in the principles of 
metallurgical processes, and, on the other hand, the 
testing of metallurgical theories. This would enable 
the student to view analysis in its proper place and 
proportion. Metallography, the testing of materials, 
and chemical analyses were the handmaidens of 
industry, and the réle of the first-named was becoming 
more and more important. 

Some difference of opinion existed as to the precise 
period when the student should begin his works 
course. The proper time, he believed, was at the 
end of the third year of the school course, although 
eontinuous training in the works could not commence 
until the termination of the fourth, school year. 
A main object of the works training should be to 


at the end of his period of training he could be 
entrusted with the work which would bring out the 
best in him. A discerning management should have 
little difficulty in finding how best to utilise the 
services of such men. It would be found that in 
some cases their interest would be in the practical 
applications of plant, rather than in the scientific 
processes which underlie them. Such men were not 
too common, and they were worth finding, as they 
belonged to the type capable of producing reforms 
in works practice. Others, although they might 
never display sufficient independence of mind to take 
up positions to which responsibility attached, would 
be found to work faithfully under others and could 
fill positions which had to be occupied by competent 
men. They were not, therefore, although lacking 
the highest gifts, to be despised. Others, again, had 
a special bent for research work and discovery, and it 
was now becoming the fashion, particularly in 
American industrial practice, to establish laboratories 
for research work only, as proof had been given of 
their value to the business in whose interest they 
were conducted. Such laboratories could be employed 
for investigating more fundamentally than could be 
done in the University or technical school the 
theoretical bases of works operations, and this work 
should prove of great value. The men in charge of 
it belonged to the class who, as had been said by the 
President of the Royal Society, produced “* not small 
reforms in practice, but revolutions.” These were 
some of the thoughts which occurred to him in an 
endeavour to deal with the relations between 
University and works training and experience. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE RUIN WHICH FOLLOWS RESTRICTION 
OF OUTPUT. 


Str,—A few months ago the city of Sheffield had on exhibition 
a large collection of war work which had been carried out by 
women, This exhibition proved that, under present-day con- 
ditions and adequate supervision, extremely fine work can be 
turned out at a rapid rate on modern machine tools by persons 
having had a very short training in the use of those machine tools. 
The quality of the work was unquestionable. 

No better district than Sheffield could have been visited by 
such a display of the work possible when all restriction is removed 
from the use and manipulation of modern appliances. Sheffield 
is the home, and the greatest stronghold of the policy of restricted 
output : even to-day some of its staple trades labour under severe 
restrictions, and previous to the war these particular trades were 
in a very unhealthy economic condition. Thus the district and 
the state of some of its older trades furnish a most excellent 
example of the ruin which is bound to follow the restriction of 
output. A brief mention of cases known to the writer may 
perhaps do something to persuade some of the more intelligent 
amongst our workmen that their well-being is absolutely bound 
up with enhanced output. 

After the war our present enemies will, without a doubt, 
develop their industries on the lines of abundant female labour, 
working under expert supervision, and a simply huge output. 
We shall be compelled to do the same or go to the wall. The 
trades touched by the writer, through friends in positions of 
responsibility, are the cutlery, silver, surgical instrument, and 
glass trades. In each case the same tale is told. Before the war 
the workmen would not permit more than a few apprentices, 
would not teach them the complete trade, and would not permit 
the free introduction of machinery. In the glass trade the 
writer knows of a once thriving district which at the start of the 
war had lost practically all its trade but a remnant of the very 
cheapest branch. These one or two rough lines did no more than 
jog along, and the industry itself was looked upon locally as dead. 

Speaking to a power supply manager who catered for this 
district, the writer expressed surprise that it had not been 
possible to get a good motor load from the glass industry. The 
matter was then explained to the writer by pointing out that the 
men in the trades concerned would have struck work, even at the 
trial of a machine in the works. 

Now let us examine the result of this policy spread over a 
considerable period of years. The township in question has 
changed from a once thriving centre of industry to a mero 
marketing and shopping centre for the adjacent pit villages, and 
to a residential area for a portion of the men who work in those 
pits. As a consequence the whole town makes but little pro- 
gress, and its public utility services are all on a small and con- 
sequently somewhat expensive scale, Thus work is scarce, and 
the cost of living in the town higher than it need be. Following 
this breakdown of the restriction policy, the whole of the lost 
way has now.to be recovered with the help of the University at 
Sheffield, 

Coming to the cutlery trade of Sheffield itself, the 
only term which could describe the economic pre-war 
state of the industry as a whole is deplorable. Previous 
to the war business was getting thinner and thinner, and 
profits and wages less, until there was scarcely anything 
worth having either for master or mar, except in one or two 
quite isolated instances, where some amount of progress was 
being made. The factors and retailers who handled Sheffield 
stuff had to compete with overseas goods, and in consequence had 
to base the prices they paid Sheffield on the prices they could buy 
atelsewhere. In spite of the possession of superlative skill on the 
part of many of the Sheffield workmen, the foreign stuff was 
cutting more and more into our really best goods trade. 

The foreigner had up-to-date machines and a large output. 
What had Sheffield ? Sheffield possessed the following highly 
competitive equipment. Few machines, and those worked 
ca’ canny. ‘Trade union rules entorced to such an extent that 
only sons of workmen in certain trades could be apprenticed to 
those trades, and then only one son to each man. Even then, 
impossible and unthinkable as it may seem, the very father who 
taught the lad would in many cases refuse to teach him one or 
two particular processes of the trade, on the ground that ‘* Ah’ 
noan ’eving ’im competin’ wi’ ME!” This idea also applied, 
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The present generation of manufacturers contains a good many 
jen who realise that the prosperity brought to the trade by the 


w ° : > ° 
war is talse economically, and that they will either have to install 


machinery or face the whirlwind. One of these manufacturers, 
in a letter to a local journal, which has insisted on the necessity 
for reform or ruin, stated that amongst other things, ‘‘ We 
require machinery to be designed for the cutlery trade, and 
experienced engineers to teach us how to use the same.” What 
a position for a once great industry. And as yet neither master 
nor man realises that when machiues are obtained it will be some 
time before the operators attain that degree of skill in running 
the plants which the operators of our rivals possess. Thus, after 
forty years of thorough restriction of output, such as has not 
prevailed in any other trades, we find these two old staple trades 
faced with economic ruin, 

The workmen, as a whole, will not see that restriction of 
apprentices means inevitably and automatically the restriction 
of the amount of orders we are able to take from the world’s 
markets. How on earth can a trade undertake to deliver, say, 
1,000,000 articles within a month or two when the proprietors of 
the factories know perfectly well that the country does not 
contain sufficient competent workmen to get the work out ? 
Thus, we are bound hy this policy to make on a small and expen- 
sive scale, and to find that our prices are far too high to compete, 
and our time for delivery too long, when we come up against 
commercially organised nations. The very conditions on which 
the workman insists are thus the conditions which actually 
keep him without full work for months on end. 

Workers in many branches of these two trades go to work and 
come home when they please. In many cases the piece rates for 
certain branches of these trades enables a good man to make 2s. 
or more an hour, Yet the writer knows of many such men who, 
before the war, could only obtain sufficient work to average 
twelve or fifteen hours a week all the year round. Of what use 
are high piece prices when the other conditions imposed by the 
unions make it impossible for the manufacturer to obtain suffi- 
cient work to give each man at least a forty-hour week through- 
out the year ? 

Some idea of the moral effect on the men su working can be 
obtained when we observe that, at the start of the war, a young 
silver worker who was offered a job in a munition works refused 
the same, though his own job was hung up, on the ground that if 
he took the work up he would have to get into the East End for 
6a.m.—-# thing he had never done in his life, and did not intend 
to start. Nor would he, he declared, stay in any works till the 
whistle went i? he wished to knock off earlier. This man was a 
steady -going chap who could, when he had a forty-hour week earn 
£5to £6 at his trade. He averaged about 50s. 

The surgical instrument trade is also carried on to some extent 
in the city. Coming down to business a few days ago with a 
friend who has the management of one of these firms, the writer 
asked about the men’s attitude on the labour question. He was 
informed that very few men would teach an apprentice the 
whole of a set of processes ; the last steps they always reserved 
for themselves, on the grounds that the apprentice could not do 
the work. ‘‘ What it amounts to,” said my informant, “ is 
that they are determined that he shall not have a chance of 
doing that work. And we canno+ make them do otherwise.” 
The writer then inquired how the firm went on for men when one 
left or died. The reply was, ‘‘ Oh, something generally turns up 
and we manage somehow.” How typically British! Asked 
about the state of the trade before the war, my friend declared 
that of the best and highest work of the surgical instrument 
trade this country practically possessed none, his declaration 
being ** the Germans had it all ; we could not compete at all, as 
we simply hadn’t the men who could make the stuff they were 
sending over ; hence we kept going with local jobs which had to 
be fitted locally, and with the supplying and fitting of German 
appliances to patients’ needs. Of the real manufacturing trade 
we in England practically had none.” 

Here, then, are four well-known and staple trades which can be 
shown to have suffered severely by a policy of restriction of 
output. Ca’ canny has simply meant that the big orders and 
best work went elsewhere ; and with those orders eventually 
much of the other and less skilled class of work—all classes of 
men thus feeling the pinch. Low output, and few apprentices, 
means an unchangeable natural law—high overhead costs and 
high selling costs, with few orders and little work for everybody. 

When skilled cutlers could be found doing such work as hair 
cutting and tram conducting before the war, owing to the fact 
that the bottom had dropped out of their own trade, it requires 
no further proof to any intelligent man that restriction is a bane 
and not a benefit to any industry. Any other policy but that 
of the greatest possible output from the whole of our factories 
will lead to disaster after the war. This will apply to engineering 
with a certainty and rapidity which will astound the apostles of 
restriction. It is not too late yet to learn by the mistakes made 
by other tradex, and only fools would refuse to profit by such 
lessons. W. J. Warpare. 

Sheffield, March 8th. 


WANTED—A REMEDY FOR LOST TIME. 


Sir,—There is admittedly far too much time lost in shops 
connected with the trade and profession of engineering. The 
“reasons ”’ undoubtedly are various—some real and others 
imagined. Weariness, domestic and war strain, personal 
bereavements, restricted train, car and omnibus services, are 
responsible for a considerable amount of lost time before break- 
fast. ‘‘It is nice to get up in the morning, but it’s better to lie 
in bed,” is, in many cases, most rigidly and religiously obeyed. 

It is admitted, and fully agreed to by the writer, for forty 
years and more a six o’elock man, that to get up in the morning 
for years without a miss is more easy to talk about than to do, 
and if the half-past nine crowd have their doubts, let them try it. 

The writer considers that nothing but a strict regard to dis- 
cipline and considered duty will enable a man in the early hours 
ofthe morning to turn out of a warm and comfortable bed, to 
tramp through the darkened streets, to help in thronging crowded 
trains, trams and omnibuses ; to wait long and patiently on the 
kerb and in queues for conveyances that never come, or if 
they do come, insolently to pass by those who wait, and all this at 
times in rough weather, and before the streets are aired. (There 
are some employers who have never done this and who do not 
and cannot understand.) There are and these are, excuses, and 
Teasons, too, for much lost time, and yet we cannot as a nation 
afford to lose so much. 

Is there a remedy ? Ifso, whatisit ? Leaving out the days 
lost, the time lost in quarters is considerable, and there is no 
doubt that at the back of the head of all intelligent artizans there 
1s a hope and even a clear visualisation of a time to come in tho 
hear future when no mechanie will start work ‘‘ before. break- 
fast.” That may come, and will come, when we are able by our 


brains to make up for the two hours lost of manual work. In 





the meantime, while the law 7s law, and rules are rules, let us do 
our best to obey them. Penaltie= and inflictions, printed and 
posted in large type, abound in some concerns ; in fact, in some 
shops one cannot see the walls forthem. It is believed also that 
awards are given by some firms. The writer is an advocate for 
the latter, and would make the award a substantial one, say, 2s. 
per day to every man who comes in at 6 a.m. for three months, 
&e. &c. Bond fide absence on account of real illness, not indis- 
position only, would not count as lost time, so Jong as the proper 
observance were made, accredited authority recognised, and the 
earliest. possible notices and medical certificates sent. It is 
thought by the writer that in a system of reconstruction, either 
the quarter before breakfast will be eliminated altogether, or that 
some remedy will be found for lost time, and thereby to get the 
men there at six o’clock regularly. 

Let it, in passing, be carefully noted by employers that one of 
the greatest and most prolific causes and inducements to lost time 
in the morning is the utter neglect by employers to provide a 
place for men to resort to for breakfast, and ante to starting time, 
especially during the cold and wet winter season. London 
mechanics are, 50 per cent. of them, long-distance men, and 
bring cold food daily. Who can wonder, then, that a quarter is 
lost for a warm breakfast, or a day lost occasionally whereby 
they can procure a warm dinner. Good mess-rooms we want. 

Given a large factory in Greater London, which has provided a 
comfortable mess or meal room, with simple reading rooms and 
lavatory, and handy for the use of the workpeople. In the 
case of afactory where both men and women were employed 
there would, of course, and of necessity, be separate or distinct 
places, and as far apart as the exigencies and properties would 
permit. On the other side of the picture, a factory, firm, or com- 
pany, where such necessaries from an utterly mistaken and per- 
verted idea of economy, have not been provided, and where there 
is nowhere for men, youths, women and girls “ to congregate 
before six a.m.,” and to get their meals, excepting in the grime 
and sweat and harmful dust and odours of a dirty shop or factory, 
drinking down dust and dirt-laden atmosphere with every meal 
they take. There is no need to confine my remarks to the needs 
of factory operatives, and the failure of employers to provide 
them with real wants, but journeymen engineers and other 
artizans are in similar plight. Let one visit some of our large 
establishments during meal hours, and the meal times of the 


.night shift men, and it will be found a common sight to witness 


the fitter, the turner, the planer and the driller-—‘‘ aristocrats of 
labour ’’—--squatted down beside their benches or their machines, 
getting their meals, and without a wash, and in close proximity 
to the dust-laden atmosphere of their own making. All this is 
bad and unattractive, and to asseverate that the men do not 
mind is to state a direct falsehood. They do mind and mind 
much, and look for a free-lance to voice their objection. 

If I were an employer I would provide a mess and meal room— 
outside of the factory gate. I would not allow a basket or a bag 
to be taken inside or outside the factory by the hands. Baskets 
and bags should be left in charge of the mess-room man, and 
meals would be warmed the whole of the week for those who 
were willing to pay a copper or two per week for such an admitted 
luxury. We should then acquire two great things at one stroke. 
The first is the comfort and health of the employees, and the 
elimination of trouble from dishonest work. The employer, 
also, would not stand to suffer from his expenditure in this 
direction ; there would be a better understanding and approach 
to amity between employer and employed ; the hands would keep 
far better time, for they would be assured that, if they should 
happen to arrive a quarter of an hour before six o’clock, or too 
early after breakfast, they would be able to resort to the mess or 
reading room, to comfort and to warmth, until starting time 
came. Here the employer would gain from good time-keeping, 
for the men would not, as now, lie in bed until the latest minute— 
a sure way of time losing—but would arise “‘ early enough,” being 
assured of a comfortable mess-room wherein to wait. 

It is believed that employers would be wise to consider these 
things early, for as sure as anything they will have to be provided 
in the near future, and better far to offer them than be compelled 
by drastic action to provide them. Suggestions of awards for 
good time-keeping would be welcomed. 

Snop SUPERINTENDENT. 

March 4th. 


THE GOODS CLEARING HOUSE SYSTEM. 


Srr,——Though it is perhaps unusual to criticise one’s critic, I 
trust you will permit me to advert to three lines in your leading 
article of the Ist inst., under the heading ‘“‘ Railway Reform.” 
You write : ‘‘A close investigation will, however, reveal the fact 
that these agitations for railway reform are not always inspired 
by disinterested motives.”’ 

May I point out that the sume might have been said—and 
very probably was said--with regard to the inventions of 
George Stephenson, Elias Howe, Westinghouse, and Signor 
Marconi, who was one of the founders of the New Transport 
Company, and my immediate predecessor on the Board of 
Directors of the company, as well as of dozens of other inventors 
to whom we look with gratitude for their contributions to our 
comfort and our wealth. We use Maxim guns, Whitehead 
torpedoes, Westinghouse brakes, and wireless telegraphy, and 
find them all useful in their own lines, and we should not grumble 
at having to pay for them. 

Mr. Gattie and his colleagues are exploiting a system which is 
sound in principle and practicable in application. It has been 
“* passed ’’ as sound by all the eminent engineers and scientists 
who have examined the machinery. It is not in the “‘ experi- 
mental ”’ stage, for the full-sized machinery can be seen any day 
working with perfect smoothness and ease, Experts of the front 
rank are unanimous that an application of the system would be 
the means of effecting an enormous saving, which has been put 
at over £300,000,000 a year in this country alone. 

Certainly Mr. Gattie has an axe to grind ; it is a good one too, 
and one which, if properly ground, will benefit over 40,000,000 
people in a very short time. If the device is good surely you do 
not grudge a handsome return to the inventor who has given his 
brains, his time, and his money to its perfecting ? 

HEADLEY, 
M. Inst, C.E.1., and a Director of the New 
Transport Company. 
St. Margaret’s-on-Thames, March 7th. 


INTERNAL COMBUSTION ENGINES. 


Srr,—I notice in your last issue a reference to the varying 
volume of cylinder in relation te power developed by internal 
combustion engines. It is thirty-two years since I was engaged 
in my first test of a gas engine, and in the interval I have had 
occasion to observe certain features of internal combustion engine 
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; operation that are apparently too trivial for the notice of many 


now engaged in the design and construction of these engines. 

It does not appear to have struck many as being very signi- 
ficant that the mixtures of air and gas used to obtain maximum 
power or maximum economy are the same to-day as they were 
over thirty years ago, notwithstanding the fact that in the 
interval compression pressures have increased from 50 lb. to 
150 lb. and more per square inch, It follows that all internal 
combustion engines using the same gas and the same proportion 
of air to gas, have the same piston displacement per cubic foot of 
gas used, no matter what the sizes of the engines are, and no 
matter what compression pressures they may be working with. 

I have on several occasions seen it stated that the best com- 
bustible mixture to use is one in which the volume of air is only 
slightly in excess of that required for the complete combustion of 
the fuel, and that a further excess of air hinders combustion, 
besides making an extra amount of fluid to be heated. Judging 
by my own experience such statements are neither more nor less 
than utter nonsense. I have found that for maximum economy 
I had to use about 140 per cent. more air than was required for 
the complete combustion of the fuel. For maximum power I 
found about 100 per cent. more air was required. There is 
nothing suggestive of slightly in excess about these figures, and 
it will be found that these percentages apply to all gases or 
vapours used in the cylinders of internal combustion engines. 

In fact, to facilitate my work in gas engine design and testing 
I coined a term ‘‘ combustion capacity of air,” and gave it the 
values that natural laws and my own observations made evident. 
The maximum combustion capacity of air is 120 British thermal 
units per cubic foot. ‘The calorific value of any fuel divided by 
120 equals the number of cubic feet of air required for the com- 
plete combustion of the fuel. Your readers can easily confirm 
that value by comparison with the chemical analysis of any fuel. 

In the cylinders of internal combustion engines the combustion 
capacity of air for maximum economy is 50 British thermal 
units per cubic foot. For maximum power it is about 60 British 
thermal units per cubic foot. Your readers can confirm these 
values also if they have by them any test results giving the 
calorific value of the gas, and the ratio of air to gas used-—thus 
x come tli os combustion capacity of air, or = 

air 

gas 
the number of British thermal units developed per cubie foot of 
air used. 

As S31 equals the piston displacement per cubic foot of gas 

gas 

used, it follows that 

calorific value of gas ale 
combustion capacity of air 
cubic foot of gas used, and that for any given power of engine 
using the same gas the piston displacement is in direct propor- 
tion to any authentic rate of consumption per horse-power found 
for the particular gas used, provided compressien pressures and 
all other conditions are similar. 

In fact, the only difference that exists, or ever has existed, 
between different designs of internal combustion éngines, using 
widely different fuels, is not a matter of the fuel used, so far as 
relative economy is concerned, but entirely a matter of perfection 
or otherwise in the design and construction of the details of the 
engines and of the compression pressures used. Given equal 
perfection of construction compression pressure is the determin- 
ing factor of economy. 

It is possible that the above may be regarded as altogether 
too elementary for some of the modern internal combustion 
engineers to adopt as a basis of comparison, but others of your 
readers, accustomed to look below the surface of things, may 
recognise the different directions in which *‘ the extent to which 
the combustion capacity of air is utilised” can be made dis- 
tinctly useful. 


= piston displacement per 








Jas. DUNLOP. 
Dennistoun, Glasgow, 
March 6th. 


FARM TRACTORS. 


Sir,—I have read with great interest your letters concerning 
tractors for farms, and have seen many of these at work. I 
consider them as a whole, whether they are American built or 
English built machines, just as reliable on the farm as the motor 
car or motor-bus is on the road to-day. I have nothing whatever 
to say against the power they develop, it is always ample for the 
requirements ; where the deficiency lies is in the plough. The 
ploughs, as at present constructed, cut the furrow about 10in. 
wide—and this is a narrow one as tractor furrows go—and 6in. 
or Tin. deep ; this throws the furrow quite too flat ; in fact, it, as 
it were, skims the field in place of ploughing. I believe if 
makers would construct a machine with the driving wheels 
running in the furrow about 8in. on the face, then we would have 
a properly constructed furrow, such as an ordinary pair of horses 
would leave with an ordinary plough. 

I have read a good deal of the literature sent out by the various 
makers, and should like to know if any farmers have used any of 
these tractors for harrowing and drilling wheat or oats. In other 
words, has a field ever been completed by any of these machines 
without the aid of horse work? I have an idea that these 
machines are only adopted for ploughing and reaping. I do 
not think that they will ever come into universal use, at least 
in small farms of, say, 200 acres, unless they are made so that the 
plough and the machine would be all in one unit. Could a two- 
furrow plough not be situated under the rear axle of the 
machine ? . 

The plough appear: to me to be treated in every instance with 
secondary consideration, whereas, to my mind, it is just as 
important a factor, and perhaps more so, than the machine that 
pulls it. As these machines are all so slow running there is 
nothing to hinder the centre of gravity being as high as you like, 
so as to bring the plough right under the wheels. 1 believe if 
some cf our agricultural makers would think the matter out this 
could be done, and the plough lifted out of the headlands by a 
reliever or screw. The first inventor that put on the market a 
really good two-furrow plough and tractor all in one unit would 
get any price he asked for it. 

As regards your correspondent who advocates the cable 
system, I should like to know if the cable is used in harrowing 
and drilling ; in other words, is the oat or wheat crop finished by 
this process, or have the horses to come along and do the harrow- 
ing and drilling ? 


March 8th, ULSTER, 
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WOMEN IN FRENCH INDUSTRY. 


THE women of France have done wonderfully good work 
right from the beginning of the war. They have, if possible, 
entered even more largely into the industrial life of the 
country than have the women of England. No doubt is 
entertained that they will in future occupy permanently 
an important position in the industrial world, and steps 
have already been taken to give effect to this idea of 
permanency by the establishment at Lyons of a profes- 
sional training college for the higher technical education 
of women. The college was opened on October Ist, 1917, 
and the curriculum includes a commercial course and a 
technical course of two years each. A preliminary exami- 
nation must be passed before admission, and the minimum 
entrance age is sixteen. The commercial course is very 
full and complete. The technical course includes machine 
design, mathematics, machine shop work, electricity, and 
foreign languages. The fees are 150f. per quarter for the 
first year, and 200f. per quarter for the second year. At 
the beginning of the war several large firms at Lyons and 
elsswhere undertook the training of women with complete 
success, and the women were able in a short time to handle 
complicated machinery quite satisfactorily. In the 
munitions plant at Lyons 3 per cent. of the 572 workers 
employed in June, 1915, were women. In 1916, 31 per cent. 
of the total of 6081 workers were women, and this number 
rapidly increased until on May 19th, 1917, out of a total 
of 12,045 workers, 6066, or more than 50 per cent., were 
women. Of the total number of workwomen 855 were less 
than eighteen years of age. The daily wages.range from 
4f. to 14f. Scientific experiments made at one of the large 
munition plants in Lyons showed that, in the production of 
shells, a woman operates on 900 to 1000 shells a day, 
handling each piece twice—in puttivg it in and taking it 
ovt of the lathe—making from 1800 to 2000 movements 
with a shell weighing 13 lb. She thus moves, in ber day’s 
work, a total weight of 10 to 12 tons. This work requires 
great precision, yet women operatives have given general 
satisfaction. The manufacture and repair of tools and 
their mountings have proved to be quite a speciality with 
wom2n workers, bringing out good professional ability and 
keen intelligence. Before the war this work was done only 
by men. 

Everything possible has, of course, been done in the 
direction of welfare work, rest rooms, and the like being 
provided. The questions of length of working day, meal 
hours, cheap and nourishing food, &c., have been dealt 
with thoroughly and scientifically. Extra holidays also 
are liberally granted, and provision is made to look after 
the children whose mothers are engaged in munition work. 
The division of the work into two shifts—6.15 a.m. to 
2.15 p.m., and 2.30 p.m. to 9.30 p.m., with forty-five 
minutes interval—is found to give very good results. 
Night shifts with all their attendant disadvantages are 
thus avoided, and maximum efficiency appears to be 
attained. 








16,000,000-GALLON ELEVATED RESERVOIRS AT 
BUENOS AIRES. 


Tue City of Buenos Aires has, for the past five years, 
had in hand important sanitary works, whereby the water 
supply and drainage works, which had previously only 
served twelve square miles, are eventually to be extended 
so as to cover an area of seventy-five square miles, so as 
to comprise practically the whole of the Federal district. 


Villa Devoto Reservoir 


11700°00-( 7£ miles) 


Cabalhto Reservoir 
C) 








© 6300°7 - 
Central Office (4z miles Engine House 


Palermo 
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Fig. 1—POSITIONS OF RESERVOIRS 


The previously existing sanitary works, which were origi- 
nally designed for a population of less than half a million, 
have had for some years past to suffice for an excess popu- 
lation of a quarter of a million. Having regard to the 
facts that the population of the city has been doubling 
itself practically every sixteen years, and that it shows 
no sign of ceasing to do so, the Argentine Government, 
in considering extension works, decided to provide for 
an ultimate population of no less than nine millions. At 
the outset, however, it was considered necessary only to 
lay down works of a capacity sufficient for half that number 
and, despite the restrictions imposed by the war, it is 
thought possible to have this first portion of the scheme 
completed within five or six years from date. Further 
extensions will then be undertaken as circumstances call 
for them. 

As a preliminary, a Bill presented by the National 
Executive received the sanction of Congresstowards the 
end of 1911. It authorised the expenditure of £3,600,000 
upon the water supply, the new works to comprise intake 
tunnelling, filters, new pumps, two new reservoirs and 
piping. The water supply will continue to be drawn 


from the river Plate, and the intake will be a shaft sunk 
into the bed of the river at 1 kilom. from land. A tunnel, 
10ft. in diameter, connects the shaft with the pumping 
station, the capacity of which, together with that 
of the existing tunnel, will be 400 million gallons 
per day, or sufficient at the rate of sixty-six gallons per 
head for six million consumers. 
raising the water up to the purification establishment, 
each of a size sufficient to deliver 2,600,000 gallons per 
hour, are to be installed. These pumps, of which six 
formed the first installation, to be later increased to 
twenty-four—are driven by compound steam engines, 
supplied with steam from water-tube boilers, fitted with 


Centrifugal pumps for | 
| floor the columns are still further reduced to Yin. outsidg 


to that immediately above and below it by cast iron june. 
tion plates, 8}in. deep, all of the connecting faces having 
been machined. The groups of four columns are spaced 
at 20ft. centres. Above the first floor the columns arg 
reduced to llin. outside diameter, but they are, like thoge 
reaching to the ground, in groups of four, and are simj. 
larly connected by junction plates. Above the second 


diameter, but there are still four per group, and they are 
connected in a similar manner to those below them. Above 
the third floor the roof is supported by single columns, 
The arrangement of the columns, &c., is well shown in 
Figs. 3, 10 and 10. 








superheaters. Triple-expansion Simpson-Worthington 
engines for lifting the water after purification are employed. 
The scheme provided for two elevated reservoirs into 
which the water is pumped, one at Villa Devoto and the 
other at Caballito, as shown in the accompanying sketch 
diagram. Both of these reservoirs have now been com- 


on this and on page 229, we are enabled to. give a series 
of views, showing not only one of the finished build- 
ings, but also the work in various stages of progress. It 
will be noticed that the building containing the Caballito 
reservoir—and the other is a counterpart of it—is a very 
handsome masonry structure, which is quite unlike the 
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pleted and put into successful service, and in the engravings | 





| plates of the cast iron columns. 
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Fig. 2—CABALLITO RESERVOIR 


Each of the three tiers of tanks in each reservoir is sup- 
ported on built-up plate girders, which rest on the junction 
Where the girders come 
next to the walls they are supported on cast iron rocker 
bearings sitting directly on the masonry. Each tank 
rests on 8in. by 4in. joists, spaced at 4ft. centres, these 
joists being in their turn supported by the afore-men- 
tioned girders. The lower columns up to the first floor 
level are diagonally braced together by the rods | gin. cia- 


| meter, bolted by means of steel brackets to the junction 
plates, and connected at the centre by a forged ring— 


see Fig. 3. In the galleries the bracing between the 
columns consists of flat bars connected at each end by 


— 











Fig. 3—INTERIOR OF 


erections which are generally associated with waterworks 
engineering Both reservoirs are of practically the same 
design and dimensions, with the exception that in the 
Devoto reservoir the height from the ground level to the 
underside of the lowest tank is 58ft. 9’cin., as compared 
with a height of 54ft. 1}4in. in the case of the Caballito 
reservoir. Each reservoir comprises three tiers of tanks, 
each tier having four tanks. Each tank is carried on 
forty-five groups of cast iron columns on granite block 
foundations, four columns in each group, the columns 
being l4in. diameter up to the first floor in sections 9ft. 
8¥,in. in length. Each group is mounted on a cast iron 





base 6{t. square. Each sectien of four columns is bolted 


| side plates to the bottom are 3}in. by 3}in. by }in. 


DEVOTO RESERVOIR 


steel brackets to the cast iroti columns. The cast iron 
columns, of course, pass up through the bottoms of the 
tanks, and at the points where they do so rectangular 
wrought iron sleeves are riveted round them and to the 
bottom of the tanks in order to prevent the leakage of 
water. These sleeves may be seen on several of the 
engravings on page 229. The bracing for the roof columns 
is also of flat bars, similarly connected. The tanks are 
composed of }in. wrought iron: plates throughout, the 
joints all being butt joints. The angles connecting a 

he 


sides of each tank are braced to the bottom by flat bars, 


' spaced at 4ft. centres. Each ticr is, as wa have said, com- 
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16,000,000 GALLON ELEVATED RESERVOIRS AT BUENOS AIRES 


(For description see opposite page) 


























Fig. 4-CABALLITO RESERVOIR—SIDES OF No, 3 TANK COMPLETED Fig. 5-DEVOTO RESERVOIR—COLUMNS AND GIRDERS UP TO FIRST FLOOR 
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Fig, 7—DEVOTO RESERVOIR—ERECTION OF COLUMNS UP TO FIRST FLOOR 









































Fig. 8-DEVOTO RESERVOIR—ALL THREE, FLOORS BEING ERECTED Fig. }-DEVOTO RESERVOIR—ERECTING THIRD FLOOR GIRDERS 
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posed of four tanks, which are, practically, each of them, 
square in plan, and are only prevented from being so by 
reason of the fact that it was necessary to provide a central 
court so as to afford light and ventilation, and to do this 
one corner was omitted from that tank. The four tanks 
on the first floor are each 134ft. 5in. square by 12ft. 9),in. 
in depth ; the sscond floor tanks are each 135ft. 6fin. square 
by 12ft. 9),in. in depth, and the third floor tanks are each 
133ft. Kn. square by 12ft. 9,,in. in depth. The total 
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Fig. 10—TWO 


contents of all three tiers of ‘tanks of each of these two | diameter. Two-of these stand pipes have connections to | 


reservoirs is, approximately, 16,000,000 gallons. 
The total height of each building, measured from the 


base of the columns to the top of the roof ventilator, is | 
Access to each group of the tanks is obtained | 


113ft. 1}in. 
by steel stairways leading from the ground floors, each 
set of four tanks being divided by two galleries on each 
floor placed at right angles to each other. These galleries 
are supported on cast iron brackets carried by plate 
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Fig. 1I—ARRANGEMENT OF INLET AND OUTLET PIPING 


girders. Between the brick walls and the tanks in each | 
reservoir is a footpath, consisting of cast.iron chequer 
plates extending inside the building and filling up the gap 
between the tanks and the wall. 

The roof is composed of steel principles, spaced 5ft. | 
centres, and supported on channel roof girders, arranged | 
at 20ft. centres, which are connected to the third floor 
cast iron columns. The roof is partly of best Welsh slate, | 
with glazing over the galleries only for light. The slates | 


| 








on opposite side of | 
" from Centre to Quter row t 


| tons. 


| Limited, of Darlington, England, the resident engineer 
| of which throughout the execution of the works was Mr. | 
| J. L. Hill. 
| than any other elevated water reservoirs erected in any | 
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the outside extends a Mansard roof, covered with zinc. 
At each corner of the building and in the centre-is an orna- 
mental dome supported on steel work, covered with match 
boarding, the plain portion being covered with zine and 
the ornamental portion with zinc and copper. 

Both reservoirs are each fed from the central pumping 
station by a system of three main cast iron stand pipes, 
3ft. 1ljin. outside diameter, with the necessary brackets 
and valves at each floor. The branch pipes are 30in. in 











each floor, but the third stack is connected only to the 
third floor. By means of a system of valves each tank 
may be cut off independently of the others, and these 


pipes constitute both the inlets and the outlets for the | 


water. The arrangement of these pipes is shown in Figs. 
10 and 11. 

There is a total of about 15,200 tons of cast iron and 
steel work comprised in-each of these two reservoirs, 
which is accounted for as follows :—Cast iron work, in- 
cluding 4490 tons in bases, columns, junctions and bearers, 
5561 tons ; wrought iron work, including 4195 tons in tanks 
and passages, 4420 tons ; steel work, including 3132 tons 
in main and cross girders, 4420 tons; and sundries, 774 


The works described in the aforegoing details were 
designed by the Engineer-in-Chief of the Sanitary Depart- | 


ment of the City of Buenos Aires, and carried out in their 
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| fifty miles on one charge of gas. 


130'0°=39-624" From Centre to Outer row of Columns. 





between two and three gallons of petrol, and so ensure 
the possibility of running cars distances of, approximately, 
The weight of the insta). 
lation must not exceed 140}b., while the cost to the 
motorist must be limited to £20, or an annual hiring charge 
of £5. 

The expense of establishing and working the plant for 
changing the containers must be such as not to add to the 
cost of the gas fuel to the motorist more than threepenee 
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to Bearing Seating. 
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HALF-SECTIONS OF RESERVOIR TAKEN AT RIGHT ANGLES TO ONE ANOTHER 


for such amount of gas as is equivalent in propelling power 
on a motor vehicle to one gallon of petrol. 

The conditions are so drafted that the winner of the 
prize must place his invention at the disposal of the British 
motoring public on terms fair to himself, and users. 

Intending competitors may obtain copies of the entry 
form and the conditions upon application to the Secretary, 
Automobile Association and Motor Union, Fanum House, 
Whitcomb-street, London, W.C. 2. 








TIN AND TUNGSTEN RESEARCH BOARD. 


As the outcome of a conference held on November 7th, 
1917, at which there were present representatives of the 
Committee of the Privy Council for Scientific and Indus- 
trial Research, of the Department for the Development of 
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Fig. 11—HALF-PLAN OF RESERVOIR 


entirety by the Cleveland Bridge and Engineering Company, ; Mineral Resources, and many of the Land and Mine-owners 


| 


These two reservoirs are each larger by far 


part of the world, and the contract was secured by the | 
British firm in severe competition from both the United | 


| States and Germany, and on a tender of approximately | 
| £264,000 for each reservoir, exclusive of machinery equip- | 


| ment. | 








COAL GAS FOR MOTOR CARS. | 
| 


A PRIZE of £1000 is offered by the Automobile Asso- | 
ciation for the best invention enabling coal gas to be used 
with advantege as a propellant of motor cars and motor 
cycles. 





of Cornwall, a fund for research has been raised, and a 


Research Board has been appointed by the Committee of 


the Privy Council consisting of :— 


Sir Lionel Phillips, Bart. (Chairman). 

Mr. John G. Gilbert, Cornish Chamber of Mines. 

Sir Frank Heath, K.C.B., Department of Scientific and 

* Industrial Research. 

Sir Thomas Kirke Rose, Chairman of the Research 
Committee of the Board. 

Mr. Edgar Taylor, Institution of Mining and Metal- 
lurgy. 

Mr. R. Arthur Thomas, Cornish Chamber of Mines. 

Sir Richard Threlfall, K.B.E., F.R.S., Advisory 
Council for Scientific and Industrial Research. 

With Mr. A. Richardson as Secretary, 15, Great 
George-street, Westminster, 8.W. 1. 


The Board, after consultation with its Research Com- 


The conditions are framed with the idea of enabling | mittee, has authorised extended lines of research, with a 


motorists to carry sufficient gas in a smal 


| space—not | view to increasing the recovery of metal in the treatment 


are laid on tongue and groove match boarding. Around | exceeding 19 cubic feet—to provide the equivalent of | of ores. 
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RAILWAY MATTERS. 





Ir is estimated that the Glasgow and South-Western 
Company will save 2,500,000 ton-miles yearly under the 
Coal Transport scheme. 

Tue Taff Vale Company has recently given orders for 
some new locomotives which, the chairman of the railway 
company says, will cost £7000 each instead of the pre-war 
price of £2300 each. : 


For the fish traffic carried by the Great North of 
Scotland Railway from the middle of last June to the 
middle of September, 406 special trains with a total of 
8830 trucks were required. 


TuE surprise tests on the Pacific system of the Southern 
Pacific during the month of December showed that in 
99.77 per cent. of the cases the irregularity was discovered 
by the enginemen and the necessary action taken. 


At the annual meeting of the Central London Railway 
Company on the 22nd ultimo, the chairman said that 
season-ticket rates were unchanged, although the ordinary 
fares had been increased. The explanation for this was 
‘‘the Board of Trade having refused permission to the 
competing controlled railways to make any advance in 
their season-ticket rates.” 


At the annual meeting of the Furness Railway Company, 
the chairman said that it was only right to give every 
credit to the London and North-Western Railway 
Company, and, in a lesser degree, to the Maryport and 
Carlisle and the North-Eastern companies for their 
assistance in engine-power, which had greatly assisted in 
the working of the Furness Company’s largely increased 
traffic. 

Tue Furness Railway Company had a contract with 
Messrs. Kitson and Co., of Leeds, for four goods engines 
and tenders which were to have been delivered last year. 
Owing to urgent Government work this was not done, but 
the company now expects them in the near future. Four 
goods engines and tenders have just been ordered from the 
North British Locomotive Company, which it is hoped 
will be delivered this year. 


CoMMANDING officers on troop trains in the United 
States are forbidden to interfere with the schedules of the 
trains. This order has been issued by the War Department 
in consequence of repeated protests from the railways. 
The railways complained that officers on trains, ignoring 
carefully arranged schedules, have, in some instances, 
followed their own opinion as to where and when the 
trains should stop for resting or exercising the men, or for 
feeding and watering the animals. 


THe Government of British Columbia has protested 
vigorously against the recommendation of the Canadian 
Railways War Board at Montreal, that it should be 
allowed to take up 1500 to 2000 miles of rails so as to 
provide materials to keep the remainder of the lines in 
good condition. The Government has been asked to hold 
over coolie labour continually passing through Canada to 
Europe to undertake the job. Some of the strongest 
Canadian labour unions have added their protests to that 
of the British Columbian Government. 


Tue chairman of the Glasgow and South-Western 
Company recently stated that the Scottish companies 
which own steamers running on the Clyde were 
endeavouring to find some method by which the undue 
competition of former years would be ended. How this 
could be done, whether by all the steamers being put into 
an owning company, which would arrange for the service, 
was a question not far enough advanced in consideration 
to allow any opinion to be formed, but some solution which 
would avoid undue competition, it was hoped, would be 
found. 


THE exports of railway material during the month of 
January was, according to the Board of Trade returns, as 
follows, the corresponding figures for 1917 being given in 
brackets :—Locomotives, £133,443 (£74,390) ; steel rails, 
£44,173 (£82,997) ; carriages, £17,306 (£23,185); wagons, 
£34,314 (£54,753); tires and axles, £38,187 (£55,134) ; 
wheels and axles, £35,254 (£20,135); chairs and metal 
sleepers, £278 (£250); miscellaneous permanent-way 
material, £59,756 (£47,508) ; total permanent-way material 
£104,837 (£130,809) ; weight of rail exported, 2272 tons 
(5935) ; chairs and metal sleepers, 28 tons (47 tons). 


THE Ipswich Corporation is promoting a Bill in 
Parliament for a considerable extension of the dock 
facilities there. The Great Eastern Railway Company 
is interesting itself in the scheme, and an agreement has 
been come to with the Dock Commissioners regarding 
the working of the railways within the docks. The 
chairman of the railway stated at the recent annual 
meeting of the company that the development of Ipswich 
will proceed now on satisfactory lines, and the company is 
making arrangements to provide adequate accommodation 
to deal with the enhanced traffie that will doubtless follow. 


THE increased loads on both the passenger and goods 
trains on the London, Brighton and South Coast Railway 
have thrown an excessive burden on the locomotives of 
that company, and their upkeep has given considerable 
anxiety, more particularly on account of the difficulty in 
obtaining the necessary material for repairs. Some of 
the main line trains have become so heavy and the haulage 
has put such a strain upon the engines, that the question 
of lengthening the running times has had to be taken into 
consideration, and it will be necessary very shortly to 
allow a few more minutes to the time on the journey of 
many trains, even the more important of them. 


THE President of the Board of Trade was recently 
asked, considering the danger that might accrue owing to 
any interruption to the sea-borne traffic with the Port of 
London, what steps were being taken to develop the canal 
traffic between the ports of Bristol and Liverpool, to which 
question Mr. Wardle replied that the points raised had 
for some time been before the Canal Control Committee, 
and had recently been considered. Mr. Wardle was afraid 
that the particular routes referred to were not, under 
present conditions, and in view of the great shortage of 
labour on canals, capable- of any great development of 
through traffic to London, but some traffic had been 
conveyed. : 





NOTES AND MEMORANDA. 





Exports from the United States of implements and 
machinery for agricultural purposes amounted to 
£5,310,165 during the fiscal year ending June 30tn last. ~ 


A WRITER in the English Mechanic suggests that the 
word storage applied to batteries is not correct, as elec- 
tricity is not stored up, but rather a quantity of the active 
elements, and it is the chemical changes that ensue which 
caus? a current to flow when discharging. He suggests 
that “ reversible ’’ would be a better term than “ storage.” 


For etching brasses and bronzes a few drops of a strong 
solution of hydrogen peroxide are added to a very dilute 
solution of chromic acid. The specimen is immersed and 
kept moving in the solution for a few seconds ; it is then 
removed and washed immediately in running water. The 
reagent is said to be equally satisfactory for all brasses and 
bronzes, giving much better results than chromic acid 
alone. 


For single-phase transformers in America there are two 
ordinary high prossures—viz., 1040 and 2080 volts—and 
two low-pressures, 110 and 220 volts. The outputs are 
also standardised. There are two ordinary periodicities— 
viz., 25 and 60; for each of these thoreis a standserdised 
winding, which can be used on secondary and primary pres- 
sures which are in the ratio of 1 to 2. The result is that 
in an American factory the stores are well filled with 
marketable products, a sight which brings joy to the manu- 
facturer and consumer alike. 


THE Department of Communications of Japan has pub- 
lished the following statement of the condition of the elec- 
trical industry in that country at the end of July, 1917: 
Plants supplying energy, 568 companies with £32,159,000 
capital ; electric railways, forty-two companies, £4,341,400 
capital; engaged in both branches, forty-eight com- 
panies, £29,696,000 capital. Compared with the figures 
for the corresponding period of the previous year there 
is an increase in the number of enterprises of thirty-five, 
with an aggregate capital of £3,578,412. 

Tue largest simple truss bridge span in the world is the 
main channel span of the Ohio River bridge at Metropolis, 
Ill., U.S.A., which, being 720ft. “in length, exceeds the 
next largest by 52ft., says The Contract Record, Toronto. 


“The Ohio River is crossed at Metropolis by a 5700ft. 


bridge, comprising trestle and plate girder approaches, one 
deck truss span and six through truss spans. The length 
of the main span crossing the channel was determined by 
the War Department’s requirements for a 700ft. channel 
width. The material employed in the construction is 
silicon steel. 


To add aluminium to a copper and tin mixture in a very 
small proportion it is desirable first to mix the aluminium 
with some of the tin, says the Jronmonger. For example, 
supposing that 2 oz. of aluminium is to be added to 100 Ib. 
of the copper-tin. A mixture should be made of tin, 
9 lb.; aluminium, 1 lb., melted together, poured into 
ingots, and cut up for use. For every weight of aluminium 
to be used, take ten times the amount of this tin and 
aluminium alloy, and deduct the same amount from the 
tin used. In the example given 20 oz. of the alloy and 
20 oz. less of tin in the mixture would give the 2 per cent. 
aluminium result. 


Ir power supply in the United Kingdom were dealt 
with on comprehensive lines and advantage taken of the 
most modern engineering development, the saving in coal 
throughout the country would, in the near future, amount 
to 55,000,000 tons per annum on the present output of 
manufactured products. If the coal so saved were used 
for the production of further power it would be possible 
te generate continuously not fewer than 15,000,000 horse- 
power, which would more than compensate for the absence 
of large water powers in this country and admit of the 
manufacture here of many products which are at present 
made only in America and on the Continent. 


EvIpENCE has been laid before the Gas Traction Com- 
mittee «ppointed by the Board of Trade showing that about 
4500 commercial motor vehicles have been equipped to 
use coal gas instead of petrol. Orders for an additional 
2500 flexible containers, all for business vehicles, are in 
hand for completion during the next few months. The 
evidence shows that under 4 per cent. of the total deli- 
veries to date have been to owners of private motor cars, 
that no further orders in this category are being taken, 
and that practically the whole of the manufacturing pro- 
cesses are being carried out by woman labour. The saving 
of petrol is already at the rate of, approximately, 3,000,000 
gallons a year. 


Tue following are the leading particulars of a 5000-ton 
concrete cargo steamship which is now being built in 
America :—Length between perpendiculars, 320ft. ; 
length over all, 336ft. 3in.; breadth, moulded, 44ft. 6in. ; 
depth to main deck, 30ft.; depth to lower deck, 2Ift. ; 
deadrise, Yin. ; designed load draught, 24ft. ; deadweight 
carrying capacity at above draught, 5000 tons; horse-power, 
1750 ; speed, 10 knots. The hull is of reinforced concrete, 
the reinforcement consisting of deformed steel bars 
accurately placed in moulds and carefully wired together, 
while the concrete will be carefully poured into the forms 
and well puddled with steel rammers. The outside of the 
shell and deck will be further reinforced by 6in, by 6in. 
mesh No. 6 galvanised iron placed 3in. from the outside 
surface of the concrete. 


Eruyt chloride is formed when ethane is treated with 
cblorine in sunlight, but is usually prepared by Grove’s 
process, powdered chloride of zinc being used for the 
hydration, and the collection taking place in an ice-cooled 
receptacle. It is a colourless, very volatile liquid, boiling 
at 54.5 deg., burns with a smoky and greenish flame, is 
very slightly soluble in water, but miscible with alcohol, 
ether, &c. It liquefies at 15 lb. per square inch with 
condensing water at 65 deg. Fah. There is an objection 
to the use of ethyl chloride for low temperatures, as the 
liquid must be expanded under a vacuum, but with an 
enclosed. rotary machine this might be satisfactorily 
obviated. A vacuum of 25in. represents a temperature 
of — 20 deg. Fah., which is low enough for all refrigerating 
purposes. The critical temperature of the compound is 
365 deg. Fah., and consequently no permanent gases 
should be evolved in its use as a refrigerant. 





MISCELLANBA. 





AccorpDING to a Reuter telegram from Washington, 
President Wilson has signed an order authorising the 
construction of a water-power plant at’ Muscle Shoals, 
Alabama, as part of the £12,000,000 project for the fixation 
of atmospheric nitrogen for use in the manufacture of 
munitions and fertilisers. 


THE commercial application of wood pulp for paper- 
making dates from 1869, when apparently 60 tons of 
mechanical wood pulp were exported from Norway to 
England. In 1870 the quantity rose to 500 tons, and the 
industry has made rapid strides, until the amount of wood 
pulp imported in 1914 was well over 700,000 tons. 


In connection with the existing prohibition of the use of 
petrol motor vehicles except for business purposes, it was 
announced in Parliament recently that there is at present 
no official intention to issue regulations as to the con- 
sumption of electricity by vehicles used for purposes of 
pleasure on similar lines to those in force as regards the use 
of petrol, petrol substitutes, or gas. 


Accorp1nG to the Revue de Metallurgie, the riches in iron 
of Brazil are manifest. The mountain of Itabira do 
Matto Dentro is said to have a plentiful outcrop of iron ore 
containing 70 per cent. of iron. Situated in virgin forests, 
an abundance of charcoal would be available for the 
furnaces. Moreover, there is ample water power at hand 
for the operation of electric furnaces for the manufacture 
of steel and other finished products. 


THERE is now being developed under the name of the 
Hunnewell hull a new type of ship’s hull, consisting of a 
steel or wood middle body and concrete ends, especially 
designed for thé rapid and economical building of sea-going 
cargo vessels, says Marine Engineering. This new style 
of hull, for which patents have been applied, is the 
invention of Constructor F. A. Hunnewell, U.S. Coast 
Guard, and is receiving attention from both naval 
constructors and private ship owners and designers. 


Tue total number of tank steamers in use in America is 
about 170. In addition to this fleet there is now under 
construction in the United States a total of sixty-four tank 
vessels, representing 496,680 gross tons and 575,750 tons 
deadweight, marking the greatest shipbuilding activity in 
the history of the country. The most impressive feature 
of the modern tanker is the size. Previous to 1915 the 
average deadweight was 5200 tons, but the average dead- 
weight of the vessels built in the United States since that 
time is 9100 tons. 

In an article in Motorship on submarine activity, the 
writer says that if large numbers of camouflaged, mastless 
and funnelless, motor-driven freight and tank ships were 
engaged in the Transatlantic service, Germany would need 
submarines stationed at least every ten miles north and 
south. In other words, she would need a maintained fleet 
of fifty U-boats effectively operate to a lane 500 miles 
wide, instead of about twelve that she now needs. The 
article states that the Diesel-driven vessel will play a great 
part in this war. 


Tue Road Board has intimated that it has been in 
communication with the Treasury regarding applications 
for advances towards the cost of road crust improvements 
during the year 1918-19. It has been agreed that new 
grants or loans up to an amount not exceeding £200,000 
may be made out of the surplus at the credit of the Road 
Improvement Fund. These grants or loans are to be 
confined mainly to expenditure on tar treatment of 
important roads, in the shape of surface dressing, pitch 
grouting, or tar-macadam. 


In connection with the discussion as to whether the 
operations of electric lighting and engine starting on petrol 
motor cars should be carried out by separate machines or 
combined in a generator-motor, it is interesting to learn, 
as indicating the current practice in America, that out of 
seventy-two different makes of cars displayed at the 
recent Motor Car Exhibition in New York, no fewer than 
fifty-six were fitted with the double-unit variety—that is, 
separate generators and motors—while on only sixteen 
was the single-unit form adopted. 





In a paper read recently before the Institution of Civil 
Engineers, Mr. Alwyne Meade said that coal gas to-day, 
in spite of modern improvements, the introduction of 
scientific control, and the lavish installation of labour- 
saving machinery, costs approximately as much to manu- 
facture as it did thirty years ago. The expense of modern 
manufacture he attributed solely to the abnormal rise in 
the cost of coal and transport, while during the past three 
years the wages paid to employees have, in common with 
other industries, undergone considerable augmentation. 


A stupy of the analyses of a large number of fence wires 
has resulted in the conclusion that the presence of a 
sufficient amount of copper in steel wire determines 
whether that wire is resistant to rapid corrosion. According 
to the Iron Age, the results have without exception shown 
that where two steel wires have been subjected to identical 
corroding conditions the wire with an appreciable per- 
centage of copper has shown the lesser corrosion. In the 
light of recent extensive investigations on the corrosion of 
iron and steel, especially copper steels, these results, 
covering a corroding period of from twenty to thirty or 
more years, are of much significance in that they confirm 
the results obtained in corrosion tests covering a short 
period of time. 


THERE are in the province of Murcia (Spain) a number 
of sulphur deposits. One of the most important of them 
is that of La Surata de Lorca, near the town of Lorca, 
which has recently been discussed by a writer in the 
Boletin Oficial de Minas et Metalurgia. This bed extends 
over a length of 10 kiloms. and a width of 1 to 2 kiloms. 
Three companies are working these deposits in a somewhat 
primitive manner by highly inclined galleries of reduced 
cross-section. A few pits have also been sunk to a shallow 
depth. Ventilation is very unsatisfactory. The sulphur 
is treated in the Sicilian calcheronit furnaces, though 
efforts are being made to introduce an improved type of 
furnace. The fused sulphur is refined in two sets of pots, 
the necks of which are set into two iron tubes which lead 
into a large brick chamber. Retorts are also used of 
similar type to those used in gasworks. 
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NOTICE TO OUR READERS. 


Owing to the pise in the cost of labour and 
material the price of “The Engineer” has been 
inereased to 9d. 


The subscription rates on renewal orders have 
therefore been increased by 4s. 6d. per annum at 
Penewal dates, and the subscription rates to new 
subscribers by 4s. 6d. per annum as from the ist 
of March, 1918. 





After Shipbuilding, Railways. 


As the war has progressed, certain weaknesses in our 
methods of waging warfare have been discovered and 
have been found in the economics that govern our 
existence. These discoveries have led to changes, 
often of a violent character, being made suddenly. 
In some directions, in order to meet particular 
weaknesses, all efforts have, for a while, been con- 
centrated on the remedy required. Munitions, for 
instance, were our main thought a couple of years or 
so ago; then came anti-submarine devices and 
aircraft, and now it is shipping. When the last- 
named has been as successfully coped with as the 
emergencies that preceded it, another of not much 
less importance, where weakness may any day 
develop must be tackled. It is the upkeep of our 
railways. A failure, even a partial failure, of our 
railway system would be a national calamity of the 
greatest magnitude. Not only would our food supply, 
the transit of our letters and the carriage of passengers 
and goods, be impaired, but the movements of troops, 
of munitions, food for the troops, stores, coal and 
essential raw materials would be jeopardised. Every- 
thing, hitherto, has gone so smoothly and so perfectly 
“ on time,” that it is impossible to picture what the 
results of such a catastrophe as a general breakdown 
of the railways would mean. We have no desire 
to be alarmists; in fact, at present there is no 
necessity for serious uneasiness. It is, however, 
well known that railway companies, being under 


; Government control, and, therefore, to a degree, the 


servants of the State, have not had that liberty of 
action—they have had to “carry on” at all costs 
—that might have obtained had they remained 
as private corporations. The railways have done 
such wonders since the yar commenced, that they 
have almost been considered as possessing the ability 
to perform miracles. Anyway, their demands for 
material and labour to keep up anything like the 
normal condition of their permanent way, locomotives, 
rolling-stock, &¢., have been put aside—they have 
been given the money indeed, but not the priority for 
the purchase of the needful material. 

To understand the situation two factors need to 
be known—the amount of traffic carried and the 
extent to which it has been possible to effect renewals. 
In normal times the annual reports of the companies 
would furnish these data, but they are not given in 
the meagre reports now presented. Some of the 
chairmen at recent annual meetings have, however, 
shed a little light on these points, and from their 
remarks we can get a fair idea of the general situation. 
The Midland, for instance, carried 1,700,000 more 
tons of coal to London in 1917 than it did in 1913; 
the freight train mileage of the Great Western showed 
in 1917 an inerease of 23.7 per cent. over that of 1913 ; 
whilst that of the London, Brighton and South Coast 
increased by 37 per cent.; the Furness carried 
5,410,039 tons in 1917, as against 4,523,661 tons in 
1913; the Highland conveyed 3,779,659 passengers, 
as compated with 2,222,703 in 1913, and 1,305,659 
tons of freight, as against 653,589 tons in 1913, an 
increase of practically 75 per cent. in the passenger 





. traffic and of 100 per cent. in the goods. From 


another source we bave learned that the traffic of the 





North-Eastern Company was 100 per cent. greater on 
its Berwick route and 80 per cent. greater on the 
Carlisle line. As to the amount of renewal that has 
been done testimony was given, for instance, by the 
Great Eastern chairman, who said that the war had 
lasted longer than was expected, with a consequent 
increase in deterioration, greater than was originally 
anticipated. The chairman of the London, Brighton 
and South Coast remarked that the upkeep of the 
company’s locomotives had given~ considerable 
anxiety, more particularly on account of the difficulty 
in obtaining the necessary materials for repairs. 
Lord Onslow, at the North Staffordshire meeting, 
observed that the maintenance of the permanent 
way and rolling-stock had been a matter of difficulty, 
but the engineers were doing their utmost to keep 
things in fair working order. Instead. of relaying 
about 25 miles of the main line, they had only been 
able to relay 48 miles. On the Maryport and Carlisle 
Railway the engines have had a very severe strain 
put upon them by the abnormal traffic, and have had 
no time to go into the repairing shops. The South- 
Western and Midland Junction has not renewed any 
permanent way or locomotives, but has maintained 
both as far as possible, whilst the Highland Company 
could not buy any rails These few facts are 
significant. 

We have already said that there is no occasion for 
alarm. An important factor in the situation is the 
splendid way in which the track, locomotives and 
rolling-stock have been built ; their pre-war normal 
condition was such that it provided ampie margin 
of safety against the present neglect. But we are 
in our fourth year of war, the end is not, apparently, 
in sight and the traffic gets no less. The situation, 
if not dangerous, is, at least, urgent, and what is 
wanted is that as soon as the necessary improvement 
is effected in the shipping position, the railways 
shall be given priority for the necessary material. 
The money is there, and to meet the deferred renewals 
and maintenance the Government has made grants 
out of the profits it has gained from the work having 
been put off, which amounts have been placed by the 
companies to the credit of depreciation funds. At 
the end of the year 1913, the 24 principal railway 
companies in Great Britain had £12,324,545 in 
depreciation funds for railways, steamboate—in- 
cluding insurance—docks and other business. At 
the end of last year this figure had risen to £35,777,312, 
an increase of £23,452,767. For railways pe the 
total now is £29,749,211, an increase of £21,564,159. 
Meanwhile, the companies generally should take the 
course outlined by Mr. Whitelaw, the chairman of the 
North British Railway. That gentleman, presiding 
at the North British meeting on the 22nd ultimo, 
said that the difficulties of working the traffic increase 
month by month. Further restrictions of passenger 
trains might become inevitable. The possible neces- 
sity of reducing the speed of trains, in order to ease 
the strain upon both the permanent way and the 
locomotives, added to the need for keeping a clear 
road for the goods and mineral traffic of national 
importance, might well end in the withdrawal of 
some passenger trains altogether, and the stopping of 
express trains at stations which they now pass. 
We believe that the most important need is rails, 
especially for the renewal of points and crossings, and 
we would, therefore, suggest that more be forthwith 
done in the way of converting double lines into 
single tracked lines, and of closing down third and 
fourth tracks. The rails thus recovered would relieve 
the situation immediately. 


Reconstruction Policy and its Crities. 


Ir was not to be expected, least of all perhaps by 
Dr. Addison himself, that the work of the Ministry 
of Reconstruction would go unchallenged, and the 
action which has been taken by the Association of 
Chambers of Commerce of the United Kingdom 
suggests that criticism of the free and frank order is 
likely to be meted out to those who have taken in 
hand the task of reconstructing our industrial system. 
In the main the plans which have been outlined by 
the Department presided over by Dr. Addison to aid 
industry during the period of transition from war to 
peace, and in the difficult after-the-war era, have met 
with general approval. _ The various statements which 
have been issued on the work of the Ministry and to 
which publicity has been given in the Press, have 
indicated that a comprehensive scheme wag being 
framed to meet a difficult set of conditions, and to 
make it possible for the British manufacturer to take 
the fullest advantage of an opportunity for extending 
his trade connections which cannot recur during the 
present generation. In the leading article which 
appeared in THe Enaineer of February 22nd, the 
broad lines of the policy which is being ‘followed by 
the Ministry of Reconstruction were indicated. The 
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Pecksniffs and the genteel society of Cranford. It mearg 
that and something worse—the barracks of buildings, 
with tier upon tier of class rooms, in which the Board 
of Education teaches the very young by day and the 
fairly young by night, how to win grants and how to 
escape in case of fire. So there is some reason for 
giving it up. Those who go to the Manchester 
College of Technology want to feel that they are no 
longer school boys and school girls; they want to 
draw a distinction between themselves and the 
‘** Primaries and Secondaries ”’ they used to be, and to 
feel that they are young men and young women 


this drastic action, the Council of the Association of 
Chambers of Commerce must not be surprised if its 
strictures are not taken too seriously. 


announcement on which that article was based was 
regarded as giving evidence of carefully thought-out 
plans, and a point on which emphasis was laid was 
the extent to which the active co-operation of manu- 
facturers, merchants, financiers, and of Capital as well 
as Labour representatives, was being sought at every 
stage where the aid of these interests could be usefully 
enlisted. There was also shown a praiseworthy 
desire to let industry as far as possible work out its 
own salvation, although it was recognised as essential 
that Government control should persist for a certain 








RANDOM REFLECTIONS. 
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of its periodical dinners on Friday 


seemed to us, then, and nothing has yet happened to : ! ' 
evening last. It was quite unlike the old dinners 


has been done by the old school—was it not founded 
getting on for a hundred years ago as the Manchester 





cause us to change our opinion, that the Ministry of 
Reconstruction had made a good start with a most 
difficult job. 

The form in which the assistance of those engaged 
in industry, commerce and finance is being obtained 
is through working committees, at the head of which 
stands an Advisory Council representative of all the 
interests involved. A large number of committees 
has already been appointed to deal with the problems 
which arise in connection with special subjects, and 
these committees have power to add special sub- 
committees to give assistance in special investigations. 
As we stated in commenting in THE ENGINEER of 
March Ist, on the system which has been created, the 
whole thing may look somewhat cumbrous, and for 
that reason is certain to evoke criticism, but it should 
be the task of the Advisory Council to co-ordinate the 
work and to prevent that overlapping which would 
otherwise be certain to occur. It is true, that for 
reasons that can easily be understood, it has not been 
possible in every case to obtain the services of the 
best men on the large number of committees which 
have been formed. Some of those who would have 
been a first choice for these committees have already 
undertaken important public duties which have 
prevented their acceptance of additional responsi- 
bilities, and, although it will no doubt be possible at 
a later date to strengthen some of the committees 
which are now at work, the broad impression remains 
that on the whole the nominations to these committees 
have been made with care and with special considera- 
tion of the tasks entrusted to them. It is to be 
regretted therefore that the Executive Council of the 
Association of Chambers of Commerce should have 
taken up an attitude of unqualified hostility to the 
constitution of certain committees which have been 
appointed, and should have passed so drastic a 
resolution as that which has just been circulated to 
the Press. The reference is to three committees :— 
(1) The Committee to consider and report what 
action, if any, may be necessary to safeguard the 
‘public interests in view of the probable extension and 
development of trade organisations and combinations. 
(2) The Committee to inquire and report. as to any 
measures that can be adopted with a view to securing 
that manufacturers shall be financially in a position 
to hold stocks after the war, and that reasonable 
safeguards are established to prevent serious financial 
losses as a result of possible depression following upon 
a period of great inflation in respect of stocks of 
materials required for industry. (3) The informal 
Standing Committee to consider the best means of 
summoning joint conferences and grouping trades for 
that purpose. The definite opinion is expressed that 
these committees are composed for the greater part 
of persons who have not the necessary experience, 
knowledge, or qualifications for dealing with the 
subjects referred to them, and by a unanimous vote 
the Council of the Association of Chambers of 
Commerce has already declined to recognise the value 
of the findings of these committees, and has put on 
record its want of confidence in the Minister of 
Construction. 

We cannot help thinking that the attitude taken up 
is a wrong one, and that instead of confining its 
activities to destructive criticism of the kind implied 
in this resolution the Association of Chambers of 
Commerce could have rendered far more effective 
service by seeking to co-operate with tke Ministry of 
Reconstruction. It has elected to apply its ener ies 
to the mere work of endeavouring to undermine the 
prestige of the Ministry. It is a comparatively rimple 
task to pass a resolution of want of confidence, and 
we have not been told if this unanimous vote was 
preceded by any communication with the Ministry 
or by any attempt to co-operate with Dr. Addison in 
strengthening the constitution of the committees to 
which exception has been taken. Nor has it been 
stated if apart from the committees in question the 
scheme of reconstruction is generally approved, and if 
there is, now, any desire on the part of the Association 
to join in a work of national importance. Failing 
answers to these questions, and there being at least 
a doubt whether those who voted for the resolution 
have received a mandate from their members to take 





when no more than ten, twelve, or a score discussed 
labour problems in the social harmony that is induced 
by the mingling of feet under the same table. In those 
days the League—it had no name then—used to meet 
at the Eccentric Club, but last week nothing less 
would do it than one of the Connaught Rooms, for 
covers were laid for something like one hundred and 
fifty. Of course, the old informality could not be 
maintained. The tankard had disappeared and given 
place to the wine glass, and cigars, rather than honest 
briars, were the order of the day. These may seem 
but small matters, but to our minds they are 
significant. Let us confess that we missed the old 
flavour, the old cordiality, the general Conversation, 
the—dare we write it down ?—the old “ tavern” 
spirit. It seemed somehow to bring us all so close 
together, labour leaders, employers, social reformers, 
dilettanti, we met then and discarded all formalities ; 
there were no misters; if the surname alone was not 
sufficient it was only because the Christian name was 
more friendly, more cordial, more sociable. But these 
are vain regrets. The Industrial League has grown 
into an important body with a definite programme ; 
adherents have come to it rapidly, and many an 
employer has subscribed to its funds. It could no 
longer hide its light under a bushel. And so it had a 
big dinner, with Mr. George Roberts, Minister for 
Labour, in the chair, and Mr. George N. Barnes and 
Lord Burnham amongst the guests, and a group of 
Press men sitting below them to report their speeches. 
Of course there had to be a lot of speaking ; and, of 
course, it had to be more or less of the formal kind ; 
though, Heaven be praised, there is, as yet, no toast 
master. Everybody of course spoke cordially of the 
League, as they were bound in duty to do, but they 
did it with honest conviction. There can be no doubt 
that the League is doing good work. It is bringing 
employers and labour leaders together in friendly 
conversation, and breaking down those animosities 
and prejudices that arise from lack of knowledge of 
each other. They say it is quite impossible to 
describe a picture accurately; how much more 
difficult to describe a living man. Yet think of all 
the men we know only by their descriptions, and then 
think how very different they are when we meet 
them. That’s what the League is for; to let people 
know each other. An enormous amount of good is 
to be done in that way, and we are glad to hear that a 
start is to be made with the establishment of other 
little leagues in the provinces. Dare we hope that they 
will begin with the pipe and porter spirit ? It stands 


for so much. 


* * * * * 


WE must confess to a twinge of 
regret that the governing body of 
the Manchester School of Tech- 
nology has decided that henceforth 
the school is to be known as a college. School, to our 
mind, conveys a much wider meaning—suggesting, 
indeed, a personal intellectuality, as we see in the 
expression, “ a school of thought ’’—-than “ college ”’ ; 
it seems to smack more of greatness, of wideness of 
outlook, of a large intangible something, a finer psycho- 
logy perhaps, than does “ college,’ which in connection 
with the old universities may raise visions of venerable 
halls and quads, but in connection with modern 
technical institutions, calls up rather repellent 
pictures of tiled walls, pitch-pine- benches, and the 
wholly hard, unattractive and thoroughly utilitarian 
mechanism of a technological education. Some day, 
perhaps—a very long and very, very doubtful }- 
“* perhaps ’’—science colleges may acquire something 
of the romantic part of the old seats of learning, and 
the alumni of the future may be able to feel that 
their colleges are alme matres, and not high browed, 
high boned gouvernantes with advanced views about 
sanitary walls, imperishable stair-treads, fireproof 
windows and the superiority of pitch-pine and cast 
iron for school furniture. That time may come, but 
it is centuries off, and somehow we feel in an in- 
describable way that Manchester has deliberately 
put the hands of the clock backwards, of course with 
the very opposite intention, in changing the name of 
its now famous “school” to “college.” But its 
principal, Dr. Garnett, puts the case so wittily, that 
we have to forgive him. He admits that the “ aca- 
demic person” likes the word “ school,’ which by 
right embraces all education. But most people are 
not academic. To them the word “‘ school ”’ brings 
visions of small boys in knicker-bockers and small 
girls with “ pigtails.’ We must admit the truth of 
this view. ‘‘ School’? to unacademic persons has taken 
the place held by “‘ Academy ”’ in the days of the Miss 


Schools. 
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Mechanics’ Institute ?—will be carried on just as well 
under the new name. 
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Some of our readers may have seen 
in the Strand Magazine for 
February an article entitled ‘‘ The 
Tanks: The Origin of the Name.” 
It was written by Mr. F. J. Gardiner, Fellow of the 
Royal Historical Society. After alluding to the 
obvious inappropriateness of the name, the author 
says: “‘ The origin of the word is not unknown, and 
now that the name is on everyone’s lips, it may he 
well to set at rest a discussion which otherwise would 
be one of mere speculation.” Alas! for the fallibility 
even of Fellows of the Royal Historical Society ; the 
derivation which Mr. Gardiner offers’ has not a 
particle of evidence to support it, and is quite wrong 
in the essential particulars. He tells us that there 
was at one time a manager at Messrs. Burrell and Sons, 
of Thetford, whose name was Thomas Tank Bural/, 
with the accent on the last syllable, who invented a 
compound steam engine which was described in 
So far the 
accuracy is complete. Continuing, Mr. Gardine: 
says: ‘Mr. Tank Burall, realising the difficult, 
these traction engines experienced in getting over 
ploughed fields and uneven ground, conceived the idea 
of * pattens ’ for the wheels. The famous cater- 
pillar wheels are the outcome of this invention. 

Mr. Burall’s ingenuity surprised his fellow workers in 
the factory, and they, in their admiration of his 
capacity and originality, gave these engines, with 
their ‘ pattened’ wheels, the name of Tanks, in 
compliment to their manager.” We have been at 
some pains to enquire into the truth of this romantic 
little story, and with real regret we find ourselves 
unable to confirm it. Burall did indeed invent a 
compound steam traction engine, but the engines 
fitted with pattens were, as far as Messrs. Burrell can 
remember, designed by Boydell, about the middle 
fifties. Mr. Burall did not, in the recollection of the 
firm, ever build an engine of the kind. This fett 
is sufficient in itself to dispose of Mr. Gardiner’s 
‘‘ origin,” but as the real origin is perfectly well 
known, the last particle of support is snatched from 
his story. Let us give it as we have it from 
Sir William Tritton. In the early days of the war 
his firm, William Foster and Co., Limited, made 
tractors for hauling heavy howitzers. Admiral Bacon, 
then managing director of the Coventry Ordnance 
Works, expressed regret that they would not cross 
trenches. Sir William Tritton took the question 
up and produced a tractor known as “ Little Willie ’’— 
all the tractors, by the way, had names. The 
mechanism of this machine was built up of stock 
parts. They were erected on a truck and formed 
what was known, for secrecy, as the Instructional 
Demonstration Unit. The “ hull’? was put through 
separately, and few people knew of its connection 
with the other part. In the shop orders it was called 
a ‘‘ Water carrier for, Mesopotamia.” In a few days 
the men called it, quite naturally, a tank. The name 
grew in the shops and gradually came to be used by 
managers and foremen, and has now found its place 
in the Army vocabulary. There is the whole story, 
and Mr. Thomas Tank Burall has nothing to do with it. 

we oe 


Tanks. 


BrouGHT up as scientists, we are 
disciplined to believe that there is 
a cause for everything, and that 
that cause can be found if enough 
energy is devoted to the task. We make no dis- 
tinction between human phenomena and any other 
phenomena. When something occurs—an outbreak 
in Ireland, a series of suicides, the defeat of the 
Government, a revivalist campaign—we look for a 
cause with just as much certainty that it exists as 
when a powder factory goes up or a train runs off the 
line. We cannot admit that men act by caprice, and 
we are in agreement with Buckle that their actions 
are just as explainable by laws as the flight of a 
projectile or the vagaries of Srius. But if th» 


Human Nature. 


controlling forces in inanimate objects are hard 
enough to find, how much harder are those of living 
beings in whom free will and character interpose a 
series of factors of a variable kind ? 
of that difficulty we recognise that whilst it is impos- 
sible to say with certainty what a single individual 
will do under given circumstances, we ought to be able 
to say with, but little doubt, what a large group of 
persons would do under the same circumstances, for 
the individual departure from the expected—caused 


Yet in spite 
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perchance by indigestion, domestic trouble, chagrin, 
migraine, or what not—should cancel out. Such is 
our belief, and yet we must confess that it has been 
seriously tried by the events of the past year or two. 
There are, we venture to say, no men in the world 
more patriotic than our workmen of Great Britain. 
Many of them have fought splendidly in the field, 
all of them have friends and relations fighting. All 
of them want to win the war, they want to beat the 
Bosche, they want to punish him for his unspeakable 
methods, they want to see Europe settle down to a 
new era of peace in which they can enjoy the new 
industrial elysium which they behold opening before 
them. And yet in spite of all these desires, in spite 
of the fact that they know perfectly well that the 
issue of the war depends to an incalculable extent 


upon them, and that their sons and their nephews: 


are looking to them for munitions, and their wives and 
children for food, some of them will not only not fully 
exert themselves, but will even ‘‘ down tools’ for 
some apparently petty reason. In America, where 
the emotions which should induce the greatest 
energy are now similar to those that prevail here, 
no less than three thousand five hundred strikes have 
oecurred in six months in the shipbuilding and 
associated industries alone. Germany has suffered 
in the same way and is suffering still. Was there 
ever such a problem? Was there ever such an 
absolutely baffling state of affairs? One cannot 
think of it for a few moments without coming to the 
conclusion that the science which is of most impor- 
tance to us all, the science of ourselves, the knowledge 
of human’ nature, is the very one that we know next 
to nothing about. Can it be true, as that rugged 
philosopher William Farren ssid to Shirley, that, 
“Taken i’ the lump, human nature is nought but 


selfishness *’ ? 
* * * + * 


WE may take it that ‘‘ Observer,” 
who wrote a letter on “ Emulation 
in Shipbuilding,’ which was printed 
in The Times on Tuesday last, is 
an engineer, for he speaks of marine engines and of 
their makers as one who knows them. The point 
that interests us is that he has found what, at first 
sight, looks like quite a new line of argument against 
standardised engines, but what, on second thoughts, 
will be found to be the very thing that many of us 
have felt, but have expressed in a different way. 
‘In a marine engineering works,” he says, ‘‘ the men 
may be heard to say that such and such a ship has 
‘our’ engines, and just because she is, in a way a 
personal possession, they take a keen interest in her 
performance, and are jealous lest she be surpassed 
by another boat with engines built by another firm 
in the same town.” ‘“ Observer”? very rightly 
claims that this kind of emulation has a stimulating, 
vivifying effect. Men feel just the same sort of 
pride in the products of their hands as they do in 
their children. They like to see them do well, and 
they are chagrined and disappointed when they are 
beaten by others. ‘‘ But,’ says ‘‘ Observer,” ‘ the 
Government, with its standard engines . .. . 
has killed the emulation and interest ; the engines, in 
the view of the men, are no longer ‘ ours,’ but some 
miserable featureless nonentity imposed on them 
from an alien source.’ This is putting it pretty 
strongly, but those who know the workman of the 
North and who are acquainted with his marked 
love of individuality and his firm determination to 
stand on his own feet—characteristics which are at 
the bottom of his success the world over—will admit 
that there is little if any exaggeration of the facts. 
Moreover, emulation of the kind, *‘ however absurd 
and childish it may appear to some superior persons,” 
is known to employers ‘“‘to be a factor of real 
moment.” In the preceding Reflection we have 
observed that human nature as a science has been too 
much neglected. Here, surely, is an example to our 
hands. We have all been “ superior persons,’ we 
have all thought too little of these things. If this 
local emulation is a real factor, and we are confident 
it is, if the feeling of possession that is expressed by 
the word ‘“‘ ours,” as applied by workmen to ships 
and engines, encourages a pride in output and excel- 
lence, and no one can doubt that it does, then it is just 
as unphilosophical to regard the study of it as absurd 
and childish as it would be to neglect elementary 
laws of physics or mechanics, because they can be 
understood by school boys. There are people, 
ardent but mistaken reformers, who set system above 
human nature. They think they can cajole or 
manipulate it out of its influence. Little they know ! 
Human nature is just as certain as gravity, and the 
man who omits it from his calculations because it is 
‘‘absurd and childish” is courting failure as surely 
as the man who mishandles g in the design of perpetual 
motion machines. We are glad to observe in some 
quarters a wiser spirit, and we note with pleasure that 
in some works the very human spirit of emulation is 
fostered. But of it more on another occasion. 


“Our Engines.” 


* * * * * 


WE read somewhere not long ago 

Brai 4B an effort to distinguish between 
rain and brawm the real artist and the amateur. 
The difference lay, according to 

the author, in the fact that the amateur could only 
do his best work under inspiration—over which he had 





no control—whereas the professional was such a 
complete master of his craft that he could turn out 
a creditable production at any time. This view may 
be right, though the variability in the work of even 
the greatest artists seems to indicate that even they 
are influenced by the mood which they are in. 
Amongst engineers something of the same kind 
occurs. Which of us does not know the times when 
the mind is absolutely “ stoggy.’”’ We get through 
our work indeed, but we derive no pleasure from it. 
We feel somehow that we have lost touch, and we 
wonder if others see the defect in the output as 
clearly as we see it ourselves. Writers are possibly 
as much subject to this horrible feeling of impotence 
as artists. If you go into an artist’s studio you may 
find half-finished pictures with their faces to the 
wall; if you look through an author’s desk you will 
find it full of scraps of paper with the beginnings of 
books, with the beginnings of essays and articles on 
them. Panhard, the French lyrist, used to keep them 
in his wig-box and Campbell kept them—or was it 
bank notes ?—in his slippers. It may be perfectly true 
that as a discipline for the mind there is nothing 
like having to perform a specified task at a specified 
time, and such tasks get done somehow, but there 
is not one of us, whatever vocation we follow, that 
does not feel on occasions that not all the fillipings of 
the mind with a “ three-man beetle’’ get its real 
quality out of it. Some will tell you that it comes 
from overwork; others, with as a rule more truth, 
from under-work; some that it is liver or digestion 
or general lassitude of the department of the interior. 
Addison and Steele and their contemporaries ascribed 
it, if we may judge by their methods of curing it, 
to thirst, whilst the modern rationed man might put 
it down to hunger. On that point at least we have 
science to help us. Careful scientific measurements 
have shown that a navvy needs more food than an 
author, or, in other words, that if you endeavour 
to compare the work of a navvy and an author by 
heat units consumed, the author isn’t in it. The 
brain as a fuel consuming organ is very small beer. 
A pound of steak which would be barely sufficient 
to shift a yard of clay would be more than enough 
for ten pages of Shakespeare, and Heaven alone 
knows for how much Kant or Haeckel! Are we to 
suppose that because the power consumption of the 
brain is very small, therefore its output must be 
relatively inconsiderable, or may we flatter ourselves 
that its efficiency is so great that it achieves much 
more than brawn and muscle at the expense of many 
less heat units ? 
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Fighting Ships, 1917. Sampson Low and Co.. 

Limited. 25s. net. 

THE 1917 edition of “ Fighting Ships” is rather 
late in “‘ making its number,’ but the delay has 
not been entirely disadvantageous, since it has 
enabled the contents to be brought right up to date. 
For the second year in succession this invaluable 
encyclopedia of the world’s fighting fleets appears 
under the acting editorship of Mr. Maurice Prender- 
gast, who has already established a high standard 
of accuracy and made the book a quite reliable work 
of reference. In these abnormal times, when the 
censorship is necessarily severe, it is no light task to 
collate such a mass of detail relating to naval affairs, 
especially as most of the maritime Powers are now 
active belligerents. Notwithstanding the obvious 
difficulties, “‘ Fighting Ships’ contains a great deal 
of fresh information, albeit a discreet silence is 
observed with regard to war-time developments in 
the British Navy. At the request of the Washington 
Navy Department, all photographs, plans, and 
silhovettes of United States warships have. been 
deleted from this edition, so that both the British 
and American sections are now innocent of pictorial 
matter. The remaining navies, however, are fully 
illustrated, in many cases from new photographs, and 
we learn from the preface that, compared with the 
preceding edition, over three hundred changes have 
been made in the form of new or improved plans, 
outline views, and photographie reproductions. 
A useful feature is the table of ships lost in the war, 
compiled by Mr. F. E. McMurtie. 

It. goes without saying that the section devoted to 
the German Fleet is of peculiar interest. If the deta 
given ere correct, as we believe them to be in the 
main, Germany has not built many large armoured 
vessels during the war. The three new battleships 
shown as complete were all authorised before 
August, 1914, and there is no positive evidence of 
battle-cruisers having been corstructed in addition 
to those which were sanctioned before the war. Still, 
we think it probable that a few other ships of this 
type have, in fact, been launched, though in the 
absence of definite information it is wiser to leave 
the question open, as is done by Mr. Prendergast. 
A considerable number of new German light cruisers 
is shown, including at least four of a novel mine-laying 
type, capable of very high speed. The destroyer and 
submarine pages’ have been carefully revised and 
amplified, many new illustrations and descriptive data 
appearing in this section. No German submarine is 


listed with a greater displacement than 2400 tors. ! 





We have always felt somewhat sceptical as to the 
existence of the huge submersible cruisers about which 
so much has been heard—generally from enemy 
sources—and we believe “ Fighting Ships ”’ is right in 
assuming that an overwhelming majority of the 
German boats now in service are not above 1150 tons. 
This type has proved itself competent to discharge 
all the functions of a commerce destroyer ; its speed 
is fairly high, and the cruising radius is probably 
anything up to 7000 miles. It is possible that a few 
larger submersibles do exist, but the number is 
certainly limited. 

The Japanese section is enriched by several views 
of lately completed warships, including the Fuso and 
Hiyei, and of a batch of destroyers built during the 
period of hostilities. For the first time,, also, 
photographs are given of the new French battleships 
of the ‘‘ Bretagne ” class. A notable and praiseworthy 
feature of ‘‘ Fighting Ships ” is the attention it always 
bestows on the navies of minor Powers. In the 
present edition great pains have been taken to 
modernise the pages allotted to these smaller fleets. 
We notice a broadside view of that very interesting 
vessel, the coast-defencs battleship Sverige, and most 
of the illustrations of Danish men-of-war are new. 

We also observe indications of a laudable attempt to 
reduce the dimensions of a book that tends to grow 
steadily in bulk year by year. In this edition a 
considerable saving has been effected by condensing 
the text matter wherever illustrations have had to be 
suppressed, but further economies in space would 
only be possible at the expense of that pictorial 
clearness and lav:sh detail which are amorg the most 
valuable characteristics of the book. It says much 
for the vigilant care of the acting editor that a close 
scrutiny of its 480 odd pages reveals scarcely a single 
error. One or two names in the German section are 
misspelt, and we believe that the U.S. Revenue 
Cutter Service became the U.S. Coast Guard eighteen 
months ago. But such slips of the pen are so rare, 
that they merely accentuate the reliability of the 
volume as a whole. ‘“ Jane” easily maintains its 
lead among the naval text-books of the world. 
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OBITUARY. 


GREVILLE JONES. 


CLEVELAND has lost a prominent metallurgist in 
the person of Mr. Greville Jones, whose death occurred 
at his house, Homewood, Linthorpe, Middlesbrough, 
last week. Mr. Jones held the position of works 
manager at Port Clarence Iron and Steel Works for 
close upon 25 years, and it can truly be said that his 
outstanding ability as a works manager and a practical 
metallurgist was only appreciated at its true value by 
the most intimate of his business associatés. He 
was never one to seek the limelight, but was ever 
the modest, unassuming and practical man of affairs. 
His tenure of office as general works manager at 
Port Clarence was characterised by a masterly grip 
of detail, coupled with a remarkable capacity for 
efficient administration. On very many occasions 
Sir Hugh Bell, as chairman of the firm of Bell Bros.. 
Limited, publicly testified to the devoted services 
which Mr. Jones had rendered to the firm, and 
although to the last the latter continued unswerving 
in his loyalty to his old employers, it is perhaps no 
secret that the highest appointments in the practical 
control of iron and steel undertakings were open to 
him. 

Mr. Jones was born in South Wales in 1864, 
and was educated at Rhymney Grammar School. 
He commenced his career at the Rhymney Steelworks, 
where his steady pursuit of scientific knowledge 
rapidly brought him to the front, with the result that 
he quickly rose to the position of assistant Bessemer 
manager and subsequently of manager of the works 
until they ceased. working. A brief period ensued 
which was spent in the office of his uncle, a mining 
engineer in London ; but in 1891 Sir Lowthian Bell 
met Mr. Jones in Cardiff, and the outcome of that 
meeting was that on November 3rd, 1891, he came 
to the Clarence Works to conduct experiments with a 
new purifier upon which Sir Lowthian was engaged. 

Mr. Jones took a keen interest in the Cleveland 
Institution of Engineers, of which he was a past 
president and member of the Council, and both before 
that body, and also before the Iron and Steel Institute, 
he had read many papers of great value to engineers 
and metallurgists. 











THE ENGINEER 





Marca 15, 1918 





Ee 











LATHE FOR ROUGH TURNING SHELLS 
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ROUGH TURNING SHELL LATHE. 


THE shell lathe which is illustrated above has been 
constructed by William Asquith, Limited, Halifax, 
for heavy continuous cutting of shells and similar short 
sliding work, the special objects of the design being to 
ensure durability, efficiency of the minimum risk of break- 
down. The bed has a narrow guide at the front for the 
saddle bearings, and its rear portion is sloped—except 
where the head fits on to it—in order to facilitate the 
clearance of the cuttings and lubricant. The saddle bas a 
long bearing on the bed, entirely covering the traverse 
portion of the guide, so that cuttings cannot get between 
the bed and the saddle. The feed rack and pinion are also 
protected against the ingress of cuttings. The tool position 
is at the mid-point of the length of the saddle, so as to 
prevent any twisting tendency. 

The drive to the saddle is made by means of a rack 
situated midway between the two points of pressure, 
namely, the plane of the guide for the saddle. The control 
position for the traverse of the saddle is fixed, a fact of 
great advantage for short sliding work, such as shell turn- 
ings, and resulting in the elimination of all sliding keys. 
The feed to the saddle is of a similar power type. Pulleys 
are shown in the engravings for the feed drive, and are 
recommended, though gear wheels could be applied if 
required. The fast headstock has a single speed, so that 
a countershaft is dispensed with. The spindle is of large 
size, and is driven through a large gear purchase. The 
wheels are fully enclosed to prevent cuttings or other 
matter- causing trouble. The loose headstock is of 


especially heavy construction, to withstand the severe | 
| replace them at the end of the war. 


usage customary in the class of work for which the lathe is 
intended, and has a small amount of adjustment on the 
bed. Both headstocks are off-set on the bed, and to not 
interfere in any way with the covering of the working ways 
of the bed by the saddle. The tool is adjusted by hand to 
suit the diameter of the work. The following are the 
principal dimensions of the lathe :— 


Height of centres .. .. ..-.. 12in. 
Distance admitted between centres 2ft. 5in. 
Driving pulleys, diameter ° 24in. 
Driving pulleys, width 6in. 

6ft. in. 


Length of bed, about 
One speed to spindle 
Two rates of feed 
We are informed by Messrs. Asquith that, with a 
“* Stellite” tool, cutting dry, a 6in. srell can be roughed 
down to size on this lathe at one cut in four minutes of 
actual cutting time, the speed used being 42 revolutions per 
minute, and the feed 74 cuts per inch. The average 
consumption of power under these conditions is a little 
under 10 horse-power. With the same feed and at a speed 
of 75 revolutions per minute, a 4.5in. shell can be roughed 
down to size in one minute. Messrs. Asquith claim that 
the lathe will cut continuously, practically without skilled 
attention, at the heaviest rates the tool steel will withstand, 
without fear of the machine breaking down. We are in- 
formed that the design has been patented. 


} to suit 6in. shell turning. 








REPAIRING EX-GERMAN STEAMERS SEIZED 
IN AMERICA. 


On December 30th the United States Government 
announced that all of the 109 German vessels which were 
seized in American ports on the declaration of war had been 
repaired, and put into active service by November 29th, 
1917. 
more or less seriously, by their own crews. In some cases 
the work of sabotage had been done so thoroughly that, to 
the authors, it must have seemed impossible for the vessels 
to go to sea until they had received entirely new machinery. 
In this, however, they made a grave miscalculation. The 
American engineers charged with the task of repairing the 
vessels and rendering them fit for service as transports and 
supply ships did their work with such skill that in every 
case the original machinery was restored to perfect running 
order. The story of this really remarkable achievement 
is told, in part, by two of the officers chiefly concerned in 
it, viz., Commander E. P. Jessop, U.S.N., and Naval-Con- 
structor H. G. Knox, U.S.N. Their papers are contained 
in the Journal of the American Society of Naval Engineers, 


| 








The great majority of these vessels were damaged, | 

















Commander Jessop’s being entitled “* Repairing German 
Vandalism by Electric Welding,” whilo Naval-Constructor 
Knox writes on ‘** Welding Main Engine Cylinders, German 
Ships Neckar, Rhein, and Bulgaria.” 
which only a summary has reached us as yet, are of great 
technical interest. They show, moreover, how speedily 
repairs were executed to vessels which the German agents 
believed to be irretrievably damaged. Incidentally, they 
bring out the point that this widespread vandalism was 
perpetrated at the direct order of the German Government. 
In the course of his paper, Commander Jessop states that 
all the vess2ls that he was concerned with were badly run 
down and in need of an extensive overhaul. An examina- 
tion speedily demonstrated the fact that ‘‘ the vandalism 
on all vessels was, in general, the same, which would 
indicate that general instructions had been issued to all 
commanding officers by the same agent. It also appears 
that the parts damaged, as a rule, were those probably on 
hand as spare parts in the home ports of the vessels. In 
case this country did not enter the war, the ships could 
be again commissioned by utilising spare parts already 
provided.” In the President Lincoln, Armenia, Nassovia, 
Pisa, Prinzess Irene, Friedrich der Grosse, and Koenig 
Wilhelm II. the cylinders had been broken. In the last- 
named ship “ the intermediate piston-rod on each engine 


was badly bent, but not so badly as to preclude its being | 


straightened and replaced.” This work is now completed. 
In no cases were the boilers of these vessels maliciously 
injured, and in very few cases were the major auxiliaries 
tampered with. From the methods used in disabling the 


machinery it would appear that the Germans had a definite | 


plan in view, and it is very probable that all parts broken 
have duplicates already cast and ready in Germany to 
In a number of the 
ships the engines were disabled by breaking or throwing 
overboard the throttle valves. The procuring of new 


throttle valves has generally taken as much time as the | 


repairs of the breaks to the machinery. 

With regard to the Vaterland, Commander Jessop says : 
“‘ The case of the Vaterland is quite different from that of 
any other of the ships. 
ship afloat, and the most complicated, seems to have had 
inferior engineering talent operating it. Her engines are 
of the Parsons type of turbine, there being four ahead and 
four astern turbines on four shafts. All the ahead engines 
were found in excellent condition, and all of the astern 
engines were found more or less damaged. The major part 
of this damage seems to have been due to faulty operation, 
and not to maliciousintent. Cracks were found in the cas- 
ing of the starboard high-pressure backing turbine. These 
were so extensive that it was palpable that the engines had 
not been used on the last run. This view has been corro- 
borated since by the discovery of certain written matter on 
board, showing that the vessel made the last trip on three 
propellers and at reduced speed. One crack in the lowest 
casing of this turbine extended a distance of about 8ft. 
around the circumference of the steam belt. 
were found in the upper half of the casing. In addition 
to this the dummy cylinder was found cracked in three 
places, all being in the wake of the nozzle box. This 
turbine has one stage of impulse blading, and as the action 
of the nozzle boxes had evidently been such as to distort 
the casing and develop the cracks which were found, it was 
decided to cut off the impulse blading entirely. 


that it will reduce the backing power to any: extent, since 
more steam will be admitted to the reaction blades than 
formerly. Beside the damage to the blading of the back- 


ing turbines, a few minor attempts at disabling the ship | 


were discovered. One section of suction pipe to the fire 


and bilge pumps was found with holes bored in it, these | 
holes plugged up with putty and red lead, and then covered | 


so that they would not be discovered. The glands for the 
stern tube stuffing-box had been removed and strewn 
through the bilges. A great deal of water had entered the 
stern tube compartment. All parts of these glands were 
located and replaced, and the compartments cleared 
of water.” 

Constructor Knox deals with the ships Neckar, Rhein, 
and Bulgaria, which were turned over to the Norfolk Navy 
Yard for repairs, their main engine cylinders having been 
severely damaged. All these vessels were twin screw, 
equipped with quadruple-expansion engines of the usual 
marine pattern. Of the twenty-four cylinders in the three 


Both papers, of | 


The Vaterland, being the largest | 


Other cracks | 


While this | 
will reduce the economy in these engines, it is not believed | 





Ships seventeen had been damaged, and fifteen of this 
number required welding. ‘* This applies to the cylinders 
proper. In addition there were several broken fittings 
and cracked cylinder liners. In the course of repairs the 
only casting which was made complete was one low-pres- 
sure valve chest cover which was so badly damaged as not 
to warrant repair. On the Bulgaria the two high-pressure 
cylinders were damaged by having the flange to the main 
steam inlet nozzle broken.’ Of the results achieved he 
says : “‘ The most important conclusion is that complicated 
breaks in fifteen cylinders, besides many lesser parts, were 
successfully repaired, and that to-day three valuable ships 
are in service against a country that strove in vain to 
render these ships useless for months to come.” In a 
subsequent note, the editor of the Journal states : “ The 
s.8. Pommern, now the Rappahannock, was interned at 
San Francisco. When it was decided to put her in service 
a@ survey of the vessel developed the fact that of four 
Scotch boilers on the vessel, but one could be repaired. 
It was necessary to renew the other three. The boilers 
| were ruined by dry firing. Not satisfied with the results of 
this treatment, it appears that thermit or some kindred 
| agent was employed to complete the vandalism. The net 
result, however, was negligible. Considering, quite aside 
| from the cash value, the military value of the vessel, for 
| every ship to-day has at least a potential military value, 





| the cost and time required to effect the necessary boiler 
repairs and replacement would surprise the agents that so 
carefully thought out the campaign of vandalism on the 
| German vessels seized in this country.” 

The following is the complete official list—with old and 
new names—of those vessels among the ex-German fleet 
which are now in commission in the United States Navy, or 
in the service of the United States Shipping Board :— 


American name. 





German name. 








Vaterland Leviathan. 
Amerika America. 
Andromeda Bath. 
Barbarossa Mercury. 
Breslau Bridgeport. 
Cincinnati a Covington. 
Frieda Leonhart ; Astoria. 
Friedrich der Grosse Huron. 
Geier ye eee Schurz. 
George Washington. . George Washington. 
Grosser Kurfurst Aeolus. 
Grunewald Gen. G. W. Goethals. 
Hamburg .. Powhatan. 
Hermes... Hermes. 
Hohenfelde Long Beach. 
ae ee tae aoe Camden. 
Kaiser Wilhelm II. .. Agamemnon. 
Koenig Wilhelm II. Madawaska. 
Kronprinz Wilhelm Von Steuben. 
Kronprinzessin Cecilie Mount Vernon. 
Liebenfels : Houston. 
Locksun Gulfport. 
Neckar Antigone. 
Nicaria ‘ Pensacola. 
Oldenwald Newport News. 
Praesident se Kittery. 
Praesident Grant President Grant. 
Praesident Lincoln .. President Lincoln. 
Prinzess Irene .. .. Pocahontas. 
Prinz Eitel Friedrich Dekalb. 
Rhein OE ee ee Susquehanna. 
Rudolf Blumberg Beaufort. 

| Saxonia pa Rigas Savannah. 
Staatssekretiér Solf .. Samoa. 
Vogensen ° Quincy. 








BRACEBRIDGE HALL CLUB. 


| In our last issue we gave a short account of the opening 
ceremony of Bracebridge Hall Club,which was performed by 
| Sir Wm. Robertson on Saturday, the 2ndinst. The Hall, as 
we explained, has been acquired and equipped for the use 
of their workpeople by Wm. Foster and Co., Limited, of 
Lincoln. By the courtesy of the firm we are enabled now 
to give the accompanying reproduction of a photograph of 
the outside of the hall, and the various internal views 
' which appear on page 232. 
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BRACEBRIDGE HALL CLUB, LINCOLN 








We may perhaps recall the fact that the Club is of the 
residential type, and that it presents an attempt to deal ina 
small way with the housing problem, which has reached 
an acute stage in Lincoln. According to a statement 
made at the opening ceremony by the chairman of the 
company, Mr. C. W. Pennell, the idea of founding the 
Club was conceived by Sir William Tritton. In just under 


three months Bracebridge Hall has been acquired and | 


made ready for use as a club. The Club is differentiated 
from other working men’s clubs by the fact that in addition 
to providing social facilities, it is also residential. In this 
respect it is believed to be unique. It is frankly an 
experiment, but it is fully anticipated that the experiment 
will prove successful. It is to be managed entirely by a 
committee of the workpeople themselves. Apparently 
neither the directors nor any representative of the manage- 
ment of the firm will have a seat on the Committee. The 
Club is to be self-supporting. In aspeech at the opening 
ceremony, Sir William Tritton remarked that he believed 
that intwenty years’ time the Club would be looked upon 
as a pioneer, and that those who had had a hand in 
bringing it into existence would be regardéd as pioneers 
who had made good in a difficult situation. 
We wish the undertaking every success. 








REMOVING A SIGNAL-BOX BODILY. 





Tue railway lines outside the Inverness station of the 
Highland Railway Company form a triangle, the base of 
which is the main line, running practically north-south. 





able to remove the box to a position whence the signalman 
could satisfactorily command all the movements he made. 

A suitable site was found in the angle between the north- 
south main line and the line from Rose-street junction 
into the station, and it was decided to remove the signal- 
box bodily into that position, a distance of about 110 yards. 
The transfer was not a direct one, as the box had to be 
taken for some way towards the station, and then lifted 
on to the station platform. When landed on the platform, 
the box was turned a quarter round and then conveyed, 
at right angles, to the original direction, until the new site 
was reached. 

The locking-frame was undisturbed during the removal 
of the box, the transit of which was assisted by strongly 
bracing the four sides at the bottom, and all lifting was 
done through that bracing. The conveyance of the box 
was brought about by jacking up the framework and lift- 
ing it on to four bogies, which ran on three rails, as shown 
in one of our illustrations. The right-hand and middle 
rails, as there shown, are the two rails of the main line 
from the station, whilst the left-hand rail was specially 
laid. The left wheels of the two bogies on the right and 
the right wheels of the two bogies on the left were inter- 
laced and ran on the middle rail of the three. From the 
platform to its new site the box was carried, on the same 
bogies, on rails specially laid. Our other illustration shows 
the box arrived at its destination, and ready for lowering 
into its permanent position. The work was commenced 
on a Saturday afternoon, and all the points and most of 
the signals were reconnected by the following Monday 
afternoon. 

We are indebted to Mr. A. Newlands, M. Inst. C.E., 








of Schneider and the Compagnie des Aciéries de la Marne 
et d’Homécourt took over the works, forming the Société 
Normande de Metallurgie. 

In a recent number of La Nature are given particulars of 
the recent developments of this new company, some of 
which are reproduced below. Special railway and port 
facilities have been provided for dealing expeditiously with 
the provision of the necessary raw material, &c. 

The ores worked by the new owners contain from 45 to 
50 per cent of iron, and 15 to 25 per cent. of silicon and 
alumina. The resultant phosphorus in the pig iron is only 
about 1 per cent. The ores can thus be treated direct in 
the open-hearth furnace. The coal necessary for the 
processes is shipped from England, but recently test 
borings have been made in the neighbourhood in an 
attempt to discover the extension of the English coalfields. 
Owing to the calcareous formation of the surrounding 
country ample material for flux is assured. 

In the lay-out of the new works special efforts have been 
made to keep down labour by the application of machinery 
for treating and manipulating the raw material. The coal 
is transported in automatic skips to special bins, being 
transported from there, as required, by bucket conveyors 
to the crushing plant. There are four batteries of coke 
ovens on the Société Franco-Belge system, provided with 
mechanical extractors. The total production of coke is 
1000 tons a day. Further batteries are in course of con- 
struction. The by-products from the coke oven are 
recuperated to meet war requirements. 

The furnace plant proper comprises furnaces, each of 
400 tons capacity, provided with Cowper blowers. Charg- 
ing is carried ovt automatically by an up-to-date system of 
conveyors, charging plant, &c., particulars of which are 
given in the article. 

The steel works now in process of construction will 
include five 25-30-ton open-hearth furnaces, and four 
25-ton Bessemer-Thomas converters, with a 700-ton 
mixer. The building housing the plant is entirely of 
reinforced concrete construction. The rolling mill plant 
is now being constructed by Messrs. Schneider, and ‘will 
comprise the usual roughing and finishing trains, and a 
semi-continuous train for small sections. 

A power station, equipped on moderrt lines, is now 
partly completed, and other subsidiary plant includes—or 
will include when complete—a foundry, a dolomite treating 
plant, an ore briquetting plant, and water storage arrange- 
ments. 








FERRO-CONCRETE SHIPS.* 


By T. J. GUERITTE, Ing. E.C.P., M. Soc. Ing. Civ. (France), 
Councillor of the French Board of Trade. 


So much has been written lately on the general principles 
and history of ferro-concrete as applied to shipbuilding 
that it seems unnecessary to recite once more these facts, 
and it is proposed therefore to enter at once into more 
precise details. 


I.—MATERIAL OF CONSTRUCTION. 


This is evidently a fundamental question and we shall 
consider in turn the two components of a ferro-concrete 
hull, viz., concrete and steel. 

(a) The concrete employed must be non-porous, so as to 
prevent leaking and the steel being attacked by sea water ; 
it must also be strong so as to resist the heavy compressive 
stresses to which, in parts, it is submitted, and it should be 
as light as possible. The last-named condition is, 
unfortunately, difficvlt to fulfil at the same time as the 
other two, and the latter are of greater importance. Light 
aggregates such as pumice stone, ashes, coke breeze, which 
are used in land work for making light. concrete, are too 








THE SIGNAL BOX IN ITS ORIGINAL POSITION 


Inverness station is to the west of the main line, and forms 
the apex of the triangle, and there are platform lines in 
the station running in a north-easterly and in a south- 
easterly direction. The lines that lie towards the north- 
east join the main north-south line at the Rose-street 


signal-box, which was built about twenty years ago. The | 
signalman’s view from this box of the lines on the north | 
side has, however, never been satisfactory, owing to the | 


proximity of the box to the abutment of _an overbridge. 
This difficulty was, though, overcome in @ manner that 
is decidedly of interest in these days. Mr. E. F. Lowe, 
the company’s signal superintendent, constructed, some 
ten or eleven years ago, a periscope, by which a very good 
reflected view was given of the lines to the-north of the 
overbridge. In consequence, however, of the greatly 
increased traffic through this junction since the outbreak 
of war, and because many of the trains from the south 
have to be hacked into the station, it was considered advis- 


THE BOX IN ITS 


the company’s engineer-in-chief, for the photographs | 


| from which our illustrations have been prepared. 








THE CAEN BLAST-FURNACE WORKS. 


Up to the outbreak of the war the iron ore deposits of 
Lower Normandy had not been fully developed. In 1912, 
Thyssen, one of the Rhenish “iron kings,’ obtained a 
concession for a railway connecting Caen with a mine, for 
which he had obtained a concession at Soumont, about 
15 miles from the port of Caen. He became associated 
with a French engineering concern, and up to the time 





his development scheme. 





| been confiscated by the French Government, and the firm | 





NEW POSITION READY FOR LOWERING 


porous; they would absorb a large weight of water and 
would give too weak a concrete ; they cannot be utilised 
for ships. Clean shingle, of a flinty nature, is a suitable 
material, and would give a concrete slightly lighter in 
weight than crushed granite or whinstone. Gravel 


| originating from sandstone must be subject to careful 


scrutiny before being allowed for ship construction, as it 
is sometimes of a somewhat porous and friable nature and 
might prove a source of weakness, both as regards porosity 
and crushing strength. Crushed granite and, generally 
speaking, crushed stone of a hard and impervious nature, 
are perhaps to be given the preference, notwithstanding 
their somewhat heavier weight. The same physical 
qualities are essential for the sand. Of the cement itself 
little need be said ; years of experience have proved that if 


when war was declared had spent some 50 million francs on | it is up to British Standard Specification it will prove 
Since the war the property has | suitable for sea work. 





~* N.-B, Coast Institution of Engineers and Shipbuilders.— Abstract. 
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From practical considerations the author does not 
deem it advisable to allow for a lesser thickness of concrete 
than 3in. for the sides and bottom of a vessel, except in 
special cirewmstances, and however much one might like 
to see it reduced so as to lighten the structure. The 
scantlings of frames, stringers, &c., are reduced as much as 
possible, owing to the same desire to reduce the weight, 
and the thickness may be taken at 2}in. and even less in 
some cases; but great care will have to be exercised to 
ensure proper covering of the bars by the concrete and 
proper bond between them. The author’s firm has 
adopted the following mixture :— 

Aggregate, being a well-graded mixture of stones from 
gin. size down to }in. and free from sand, 27 cubic feet. 

Sand, from jin. downward, the grains being also of well- 
graded sizes, 13} cubic feet. 

Cement, 8} cwt. 

Such a concrete may be termed a 1.6: 

All told, it seems best to adopt a sadhenady rich mixture 
such as mentioned above, which will give a very good face 
to the concrete when the moulds are struck off, prove 
quite impervious, afford a high crushing strength, and be 
easily worked into the moulds. 

(6) Steel—We turn now to the other component element 
of the structure, viz., the steel. The general tendency in 
ferro-concrete practice has been to utilise as reinforcing 
material mild steel in the form of ordinary round bars. 
Shell discard steel has been put forward as a substitute, 
mostly with the object of avoiding the use of mild steel, 
seeing that it is more easily obtainable than the latter at 
present. For the present, apparently, Lloyd’s Register 
isnot prepared to sanction its use. 

It is a@ question, however, whether the disadvantages 
attaching to the use of shell discard steel, if one looks at 
the question from the usual standpoint of steel ship 
construction, would not be more than compensated by 
certain advantages it would present from a ferro-concrete 
point of view. It is of great interest to use for the 
reinforcement steel possessing a higher elastic limit than 
mild steel, the elastic limit being an all-important factor 
in ferro-concrete work. Not only does this obviously 
tend to reduee the weight of steel required, and 
consequently the weight of the hull, but also the same 
cover of concrete over the reinforcing rods can be main- 
tained while reducing the thickness of the members. 

In ship construction scantlings are reduced to a 
minimum, and the bars being very much closer together 
than in ordinary ferro-concrete construction, real difficulty 
is experienced in finding room for overlaps of the length 
required if ordinary round rods are used, and also for 
hooks, especially in longitudinal members. It therefore 
becomes useful for ferro-concrete ship construction to 
adopt bars which present a greater adhesive power than 
ordinary round bars. Tests have proved that certain bars 
are obtainable which have a grip 60 per cent. greater than 
that of ordinary rounds; their use will obviously reduce 
the amount of overlapping otherwise required. The author 
has found the nearest approach to what he considers the 
ideal steel reinforcement for shipbuilding work in bars 
manufactured from mild steel in accordance with British 
Standard Specification for structural steel, but which, 
owing to their special shape and the physical treatment 
they receive after rolling, acquire an elastic limit of over 
50,000 lb. per square inch, present a satisfactory and 
continuous bond without sharp indentations or projections, 
and remain capable of cold bending round a bar of one and 
a-half times their diameter without injury. 


: 4 concrete. 


Il.—Systrems or CONSTRUCTION. 


Having examined the constituting materials, one may 
now attempt to reply to the query: ‘“‘ What are the 
various systems of construction?” They seem to fall 
under two headings—Plastered ships ; moulded ships. 

(a) Plastered Ships.—The first cost of a mould in which 
to cast a ferro-concrete ship is high, and it was natural 
that one should attempt to avoid using one. Many of the 
numerous river barges and pontoons built in Italy since 
1902 consisted mostly of a steel mesh work set to shape 
and plastered on both sides with cement mortar, very much 
as a@ ceiling of a room is plastered on a metallic lathing. 
But the author is convinced that for all vessels of large 
size the plastering method has to give way to the method 
of moulding and casting, and he is under the impression 
that it will not be sanctioned by at least one of the registry 
societies, in view of experience lately acquired in that 

’ direction. 

(6) Moulded Ships.—(1) In the first place, there should 
be a warning against the practice recommended by one or 
two American contractors of building a sort of rigid 
metallic work—lattice girders forming the skeleton of all 
the frames, and also the skeleton of the sides, and encasing 
this metallic framework in concrete. The advantages 
claimed are simplicity and quickness of construction. The 
author considers that there would be no appreciable saving 
in time, and there are very serious defects inherent to the 
system. All ferro-concrete experts agree that the ideal 
design in ferro-concrete is that in which the reinforcing 
rods are individually as small as possible and as numerous 
as is practicable, so that the stresses be distributed to the 
extreme possible limit throughout the mass of ferro- 
concrete. The result is best attained by the use of small 
rods and links. If the steel is concentrated in parts of the 
mass instead of beirg distributed throughout, the work 
thus obtained loses its characteristics ; the concrete will 
not lend its properties to the steel and borrow some from 
the latter in so complete a manner, and vice versa In 
particular, the large cracks so characteristic of ordinary 
concrete work, and unknown in ferro-concrete, would tend 
to appear, and this wot ld be a very serious defect in ships. 
The work would also lose the resilience and elasticity which 
is so striking a character of ferro-concrete. Moreover, 
experience has shown that such a method of reinforcement 
is more wasteful in steel by 15 to 20 per cent. For many 
reasons, tempting as the idea may be at first to those not 
thoroughly accustomed to reinforced concrete work, rigid 
framing has to give way to the usual non-rigid rourd bar 
skeleton reinforcement. 

(2) The Norwegian method of casting the boats upside 
down, launching them in that position, and letting the 
hull right itself in the water, has been profusely described 
and illustrated in the daily papers and magazines, but the 
author is at a loss to see any advantages in it. 

3) In the construction of river barges in France, the 





oa : : 
desire to reduce the cost of shuttering has led to certain 


constructors experimenting with pre-cast wall plates of 
the required dimensions to fill the rectangular spaces 
between frames and stringers. For seagoing craft, which 
are submitted to hogging and sagging stresses, the author 
feels that the slabs would work loose, and further, the steel 
used in their construction, and which is in short lengths, 
would not be utilised for meeting the general stresses in 
such an efficient manner as it can be when the plates are 
monolithic with the frames and stringers. This mode of 
construction is, therefore, to be deprecated. 

(4) Another “‘ system ”’ is that in which timber moulds 
are dispensed with for the walls by using two sheets of 
metal lathing between which the concrete is poured. 
Some of it works through the mesh and forms knobs-upon 
the two outer surfaces, which knobs in turn form anchorage 
for plastering coats added later on. The objection against 
the use of plastering coats required to finish the surface 
has been stated before. Another drawback of this method 
is that concrete poured between two resilient sheets of 
meshing cannot be rammed or punned properly, and in 
consequence it is impossible to obtain a good, strong and 
impervious concrete. 

(5) Reverting now to the normal and usual method of 
construction, it can hardly be divided into systems. A few 
patents have been taken in the matter, but they mostly 
bear on questions of detail ; the general principles under- 
lying all the designs are the same, and it is merely the 
experience and skill of designers which may differentiate 
the various types adopted. 

Having thus reviewed the material and the method of 
construction of ferro-concrete ships, it is now necessary to 
inquire into the claims put forward by the advocates of 
such ships, and see whether they can be substantiated. 


1iL.——Sprep or ConstTRUCTION. 


One of these claims is a great speed of construction. It 
must be borne in mind that up to the time of writing, the 
biggest units launched are barges of 1000 tons dead- 
weight. For bigger tonnage no actual facts can be 
mentioned, but by inference experts may gauge pretty 
accurately the time required. 

In the construction of a large number of 250 horse-power 
tugs now being built in France, in normal working, the 
yard completes a hull in three weeks. The tugs take 
water broadside on, and an average of three weeks is 
allowed for maturing. The hulls of small cargo steamers 
of 1000 tons deadweight may easily be turned out and 
launched at the rate of one every ten weeks from each slip 
in a well organised yard. In regular working order the 
completion of the hull of 1000 tons deadweight cargoes 
would take about 1} months from start to finish. 
That of 2000 tons 2 months. A 3000 tons cargo would 
require 2} months, and a 5000 tons about 4} months. 
The time required for the fitting of machinery, &c., 
would be practically identical for such ships and for 
steel ships, so that from the above figures the total time 
required to complete the ship may be deduced. 


1V.—EaseE AND SPEED or REPAIRS. 


This question of speed in construction leads us to 
another important consideration, viz., the ease and speed 
with which ferro-concrete ships may be repaired. It must 
be understood that damage to ferro-concrete work is 
always of a most localised nature. This localisation of 
damage, which is extremely important in ship construction, 
is borne out by observation of the effects of shell fire on 
ferro-concrete. 

Such local damage as may occur in ferro-concrete 
ships will be most easily repaired, the hole being 
blocked up by providing a small timber shuttering 
and filling the hole with new concrete, after having added, 
if need be, a few strengthening bars. By using a very 
rich mixture of concrete, the patch will be able to stand 
the water pressure in a couple of days or even less, and if 
need be, one may not remove the shuttering before 
putting to sea again, for further safety. Such a repair 
may even be carried out under water. Cementing or 
concreting repairs to quay walls or jetties under water 
are by no means processes unknown to civil engineers. 


V.—LASTING QUALITIES OF FERRO-CONCRETE VESSELS. 


Views on this aspect of the question are difficult to 
express, for the reason that experience has not yet been 
obtained regarding their behaviour at sea over long 
periods. We know that seacraft are submitted to severe 
strains, and this is where doubt may arise. To overcome 
the difficulties which confront ferro-concrete seacraft, 
one must first of all realise them fully, and recognise the 
inherent drawbacks of the material. It is then com- 
paratively easy to devise means for removing the 
disabilities. That there will be failures cannot be doubted. 
Most of them will arise from imperfect understanding of 
the effect of combined stresses. But the experience 
already at our disposal is sufficient to show that some of 
the difficulties encountered can be overcome by more 
careful designing, and there are good grounds for assuming 
that the ferro-concrete vessels which it is now proposed to 
build up to a certain size will have the necessary lasting 
qualities. 

The question now arises as to what is the limiting size 
of ferro-concrete ships, but befor®trying to give a tentative 
reply to the query it is necessary to face one of the great 
defects of ferro-concrete vessels, viz., their weight. 


VI.—WeiIcHT oF FreRRO-CONCRETE VESSELS. 


It is so obvious that ferro-concrete vessels are heavier 
than steel ones that there is no need to explain why. 
The important point is to make a comparison between 
vessels of the two classes and of same deadweight carrying 
capacity. The disadvantages attaching to ferro-concrete 
vessels in the matter of weight are greater in the case of 
small tonnage; although ferro-concrete vessels cannot 
hope to become as light as steel vessels even for big 
tonnage, the disadvantage becomes less and less marked 
when the size grows. This is due to the fact that the 
minimum thickness of concrete which is necessary for 
practical reasons, even for small units, need not be 
increased at the same rate when tonnage grows bigger. 
Where 3in. are necessary for a 1000 tons cargo, a 2000 tons 
requires hardly 4in. Whereas for a 1000-ton deadweight 





steamer, the total displacement of the ferro-concrets 
vessel exceeds that of the steel vessel by as much as 39 per 
cent.; for 2000 tons deadweight, the excess is only 30 per 
cent.; for 4000 tons deadweight, 18 per cent.; and for 
6000 tons deadweight under 15 per cent. It seems 
probable that for vessels over 6000 tons, the excess may 
be lowered further still, very slightly, say, to 14 or 13 per 
cent., but that would seem to be the limit, at any rate, 
until new developments take place in ferro-concrete nava) 
architecture. But even as the case now stands, one might 
be tempted to say that the consideration of weight would 
not place any upward limit to the size to which ferro- 
concrete vessels may be built. There is, however, another 
important consideration which comes into play, viz., that 
of comparative cost, which has now to be inquired into, 


V1II.—Cost or Frerro-ConcReTE SHIPs. 


The saving which can be effected by ferro-concrete in a 
certain class of vessel is due partly to the saving in steel, 
partly to the fact that no heavy plant is required for ferro- 
concrete work, and partly to the fact that the bulk of the 
labour employed need not be skilled, and is thereforo 
cheaper. But if the last two factors remain the same, 
whatever the size of the vessel, the first is a variable one. 
To start with, it must be stated that the saving in steel is 
not as great as was wildly claimed at first by superficial 
designers who had not grasped the difficulties of the 
problem; a saving of 80 per cent. or even more, as has been 
mentioned occasionally, seems quite out of the question. 
Nevertheless, the saving exists, and in some cases exceeds 
50 or 55 per cent., which is not at all negligible. It would 
seem that the important saving in steel resulting from the 
adoption of ferro-concrete for ships of small tonnage 
remains a fairly constant percentage up to, say, 3000 tons 
deadweight, but in the light of present designing, that for 
larger units, it would become gradually smaller. 

It is most difficult to give an accurate comparison of the 
prices for steel and ferro-concrete ships. The question is 
so beclouded by considerations of many kinds, that it has 
been questioned whether the undeniable advantage 
which ferro-concrete offers to-day in this respect will remain 
when normal times return. The author feels unable to 
give precise indications which actual experience may alone 
procure. But it seems fair to say that on a pre-war basis 
one may estimate that the cost of the ferro-concrete hull 
is about 70 per cent. of the cost of the steel bull of same 
deadweight carrying capacity in the case of small tonnage, 
the saving becoming somewhat less important for bigger 
units. As against this one may set up the fact that the 
cost of machinery and outfit for concrete vessels is 
approximately 5 per cent. dearer than it is for steel vessels. 





ACID RESISTING IRON. 





IN a paper read before the London Section of the Society 
of Chemical Industry, on Monday, March 4th, Mr. Sydney 
J. Tungay discussed the developments in the manufacture 
of acid resisting iron especially for chemical plant. For 
many years chemists and metallurgists had, he said, been 
seeking some form of metal which could be adapted for 
the requirements of the chemical industry, for the pur- 
pose of resisting the corrosive action of acids, but it was 
only in comparatively recent years that developments 
had been made which rendered available acid resisting 
iron suitable for large chemical plants. It had long since 
been proved in the laboratory that a pure form of iron 
could be rendered resistant to either sulphuric or nitric 
acid by the addition of a suitable proportion of silicon, 
chromium, or other elements, but the development and 
application of such metals upon an industrial and com- 
mercial basis was not approached until some twenty years 
ago. 
te Paris, Jouvre successfully made small castings and 
in Germany “ neutraleisen,” so-called, was produced by 
more than one metallurgical house for producing castings 
to withstand nitric or sulphuric acids, but the firms which 
took it up did not meet with commercial success. In more 
recent years the development of the electric furnace had 
proved a valuable aid in the satisfactory commercial pro- 
duction of such alloys as ferro-silicon and ferro-chromium. 
Kowalke, in America, had made considerable research, 
and his tests showed that silicon present in a lesser quan- 
tity than 12 per cent. did not promote satisfactory resist- 
ance to corrosion, whilst, when it reached 19 per cent. or 
more, the acid resisting quality of the alloy again fell. 

In addition to the serious difficulties presented by the 
considerable shrinkage of non-corrosive iron castings 
during cooling, which amounted to slightly over jin. per 
foot in each direction, as compared with a shrinkage of 
about 3/32in. per foot in the case of ordinary cast iron, 
the presence of graphite in any considerable quantity 
caused disaster. The iron must also be low in carbon 
and phosphorus, otherwise during the process of cooling 
these compounds tended to separate out and form eutec- 
tics. Some tests recently made at the Manchester School 
of Technology showed these evtectics to consist largely 
of phosphorus and silicon. These difficulties, however, 
had been largely overcome by suitable furnaces and by 
improved manipulation in mixing the metal, with the 
result that in present commercial practice it was found 
quite possible to produce a satisfactory acid resisting iron, 
but its application to the manufacture of large plant for the 
chemical industry had not until recently been completely 
successful. 

Mr. Tungay gave the following physical constants of 
acid resisting iron, as compared with cast iron :— 

Cast iron. Acid resisting iron 
Density . 7.3 6.8 
Tensile strength (tons pe r 


square inch) .. > 9-10 6-7 
Melting point 1150 deg. Cent — 1200 dey. Uent. 
Hardness... ie 24 3 
Heat conductiv: ity fe 10 8 
Electrical resistance . & 10 
Contraction per ft. in casting 3/32in. 9/32in. 


40 tons 34 tons. 


Continuing, he said that since the outbreak of war, 
acid resisting iron had played no small part in the con- 
struction of plant for the production of propellants and 
high explosives. For the condensation of nitric acid, it 
was found to be a great buon, as plants of large capacity 
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had to be erected rapidly at short notice, and it was found | minster, 8.W.1. Lecture, “‘'The Measurement of Atmospheric 


possible to install many large nitric acid plants of this class 
of iron much more rapidly than would have been the case 
with pottery, as was more usual. In addition it was found 
that acid resisting iron possessed a much higher efficiency, 
owing to its greater heat conductivity, than earthenware. 
The beat transmitting power of acid resisting iron had 
been calculated at ten times that of stoneware or quartz, 
and thus the parts could be made much smaller. A con- 
denser built of acid resisting iron condensed a charge of 
nitric acid in sixteen hours, as.against thirty-six hours 
with a similar condenser built of pottery. The metal was 
now being used for other purposes, including the concen- 
tration of sulphuric and other acids. 

With all this success there were still difficulties to be 
overcome. All alloys of low silicon content, say, 10 per 
cent., were attacked very readily by the acids mentioned, 
and while acid resisting iron which contained from 
16 to 18 per cent. was satisfactory from the resistance 
to acid point of view, it was so very hard that it was im- 
possible to machine it in any other way than by grinding 
with high-speed abrasives. 

Apart from chemical plant, this iron had a wide appli- 
cation for anodes in connection with electro-metallurgical 
processes. On the ovtbreak of the war it was impos- 
sible to obtain magnetite anodes, since they were chiefly 
mide in Germany, and a substitute was found in acid 
resisting iron. Whilst the material was not absolutely 
unacted upon when used for this purpose in copper sul- 
phate solution, many times its original weight of copper 
could be deposited before the anode showed any serious 
signs of corrosion. The mechanical strength was a further 
considerable advantage, although a little higher electrical 
energy was required than with anodes made of magnetite. 








A NEW TYPE OF REAMER. 


A NEW type of reamer has been brought to our notice. 
It is made by Messrs. E. F. Glover and Co., of 11, Redcross- 
street, Liverpool, who have named it the Universal Safety 
Reamer, and describe it as showing in principle ‘ the 
exaltation of the file to the status of an instrument of 
precision.” Actually the tool is more like a round file than 
a reamer. The specimen which we have before us is 
of jin. size. Round the periphery is a series of lines or 
rows of file cuts, arranged parallel to the axis of the tool 
and in herring-bone fashion, or like the stripes on a 
sergeant’s sleeve. This effect being brought about by 
reversing the angle of cut in adjoining lines. In the 
jin. reamer there are 12 of these lines or rows of cuts, 
six having the angle in one direction and six in the other, 
the two sets of lines, of course, alternating. This arrange- 
ment of teeth is said to prevent any tendency of the tool 
to screw into the hole being reamed and to seize. The 
blank is relieved about the point before cutting, so as to 
leave the entering teeth sharp after grinding, and longi- 
tudinal swarf channels are formed at the entering end. 
After the teeth are cut the tool is lightly ground to accurate 
size, this operation having the effect of producing a small 
flat or “‘ land” at the tip of each tooth, and of preserving 
the working diameter. 

The reamer cuts, it is said, like a plug tap mainly about 
the forward end where the entering relief is given, and the 
makers point out that the file-cut surface provides storage 
for lubricant which comes automatically into action. It is 
claimed that the tool works with great smoothness and 
will take a heavy cut, increasing the diameter of a hole 
about one-fiftieth of an inch. The shank is ground to a 
less diameter than the cutting part, so that the tool can be 
passed up to its full working depth into a hole. At the 
present time it is made in 11 standard sizes, varying from 
jin. to l}in., though other sizes are made specially. 
Expanding reamers on the same principle are also made by 
the firm. We gather that in them an expansion of about 
one-thirtieth of the diameter can be given. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tue INstiruTION OF MEcHANICAL ENGINEERS.—lInstitution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
General meeting. Two papers on ‘‘ Employment of Women in 
Munition Factories,” by Miss O. E. Monkhouse and Mr. Ben. 
H. Morgan. 6 p.m. 


MONDAY, MARCH 187s. 


InstiruTION OF Post-orFIceE ELecTricaL ENGINEERS.— 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
“ The Work of a Drawing-office,”’ by Mr. H. A. Miles and Mr. H. 
J. Mobbs. 4 p.m, 


THE Junior INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. Paper to be read and discussed, ‘‘ The 
Mining and Metallurgy of Gold,” on behalf of the author, Mr. J. 
W. Wardell, of Siberia. 7.30 p.m. 


TUESDAY, MARCH 19ru. 


THe Enetneers’ Cius.—Manchester. Resumed discussion 
on the Whitley Report, reopened by Mr. F. 8. Butten. 7 p.m. 


Royau INsTITUTION OF GREAT Britarin.—Albemarle-street? 
Piccadilly, W. 1. ‘The Climatic Adaptation of Black and 
White Men.” 3 p.m. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Paper, ‘‘'The Russian 
Petroleum Industry and its Prospects,” by Mr. D. Ghambashidze. 
8 p.m. 


Tue InsvirutTion or Civitn ENGINEERS. Creat George-street» 
Westminster, S.W. 1. Paper to be further discussed, ‘‘ Modern 
Developments in Gasworks Construction and Practice,” by Mr. 
Alwyne Meado. Paper to be presented for discussion, “ The 
Pte Valley Waterworks,” by Mr. Edward Sandeman, 

-30 p.m. 


WEDNESDAY, MARCH 20rn. 
Roya, Socmty or Arts. —John-street, Adelphi, W.C. 2. 


Paper on “‘ The Food Situation in Germany,” by Mr. Percy 
Shuttleworth. 4.30 p.m. 


Royat Mereorotocioat Sociery.—Caxton Hall, West- 








Pollution,” by Mr. J.S. Owens. 5 p.m. 

LiverPooL ENGINEERING Soctery.—Royal Institution, Col- 
quitt-street, Liverpool. Paper, ‘‘ Electric Welding : Its Progress 
and Application,” by Mr. T.G. McKay. 8 p.m. 


WEDNESDAY, THURSDAY, FRIDAY, 
MARCH 20rn, 2IsT, 22ND. 


INsTiTUTION OF Navat Arcurrects.—Hall of Royal Society 
of Arts, John-street, Adelphi, W.C. 2. (For programme see 
page 218, March 8th.) ll a.m. 


THURSDAY, MARCH 2Isr. 


Tue Concrete InstituTe.—Denison House, 296, Vauxhalt 
Bridge-road, Westminster, S.W. 1. Paper, ‘‘ Some Practica] 
Points in the Design and Construction of Partitions,” by Mr. H. 
L. Barraclough. 5.30 p.m. 

Tue InstiruTion oF ELecTRIcAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S8.W. 1. 
“The Mechanical Design and Specification of the Turbo- 
Alternator Rotor.” Dr. 8. F. Barclay. 6 p.m. 


FRIDAY, MARCH 22np 


Roya. Instirution OF GreAT Britain.—Albemarle-street, 
Piceadilly, W. 1. ‘* Radiation from System of Electrons,” by 
Professor Sir J. J. Thomson. 5.30 p.m. 


SATURDAY, MARCH 23rp. 


Roya. InstiruTion or Great Brrrar.—Albemarle-street 
Piccadilly, W. 1. ‘* Problems in Atomic Structures.’’ Lecture 
(VI.), by Sir J.J. Thomson. 3 p.m. 

Tue InstiruTion oF Locomotive ENcoinerers.—Caxton Hall, 
Westminster. ‘‘ Coal and Mineral Traffic on the Railways of 
the United Kingdom,” by Mr. H. Kelway-Bamber. 2.15 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 

WE are asked to state that a new company has recently been 
formed to take over the patents and goodwill of the R.E.T. 
Construction Company. It is styled ‘* Railless Limited,” and 
it will work the R.E.T. system which has been operating for 
several years in various towns. 


Mr. C. H. Worprncuam, M. Inst. C.E., whose official title 
under the Admiralty has hitherto been Superintending Electrical 
Engineer, will in future be known as Director of Electrical 
Engineering, and his Department will no longér be attached to 
that of the Director of Naval Construction, but be entirely 
separate and self-contained. 





Tue Paterson Engineering Company, Limited, asks us to 
state that, the Government having commandeered its offices at 
India House, and also its temporary offices at Windsor House, 
Kingsway, it has again been compelled to take new offices at 
11, Southampton-row, London, W.C. 1. The new telephone 
number will be Museum 4630 ; telegrams, ‘‘ Cumulative, Phone 
London.” 








ALMANACS AND DIARIES. 





R. Y. PIcKERING aNnp Co., Limited, of Wishaw. near Glasgow, 
have sent us a small ten-year calendar designed for desk use. 

SLUYTERS AND Co., of 39 and 31, St. Swithen’s-lane, E.C., have 
sent us a wall calendar of the monthly tear-off type, and bearing 
an excellent reproduction of a winter landscape in Holland. 

A waALt calendar sent to us by John I. Thornycroft and Co. , 
Limited, of Caxton House, London, 8.W. 1, Southampton and 
Basingstoke, is of the monthly tear-off type, and has on it two 
delightfully executed engravings by Mr. W. L. Wylie, one of them 
depicting an antiaircraft gun detachment in action, with range 
finder, telescopes, &c., the gun being mounted on a Thornycroft 
lorry ; and the other showing 2 number of destroyers at sea. 








CATALOGUES. 


ALFRED HERBERT, Limited, Coventry.—Card describing the 
first-aid cabinets which have been put on the market by this 
firm. 

Tue British Thomson-Houston Company, Limited, Rugby.— 
Descriptive List No. 2180. Illustrated pamphlet dealing with 
Vertical Spindle Induction Motors. 








THe Bartrish Encineers’ Assocration.—Dr. Addison 
Minister of Reconstruction, will give an address at the annual 
general meeting of the British Engineers’ Association to be held 
at Central Buildings, Westminster, on Thursday, March 14th. 


Street LicHtTine SPeEcIFICATIONS.—We are asked to state 
that the Standard Clauses for Street Lighting Specifications, 
recommended in the majority report of the Street Lighting 
Specification Committee of the Institution of Electrical Engi- 
neers, have now been published in pamphlet form. Copies can 
be obtained from the Secretary of the Institution, price 3d. each, 
or 4d. post free. 


Cuapwick Pustic Lecrures.—<A course of three lectures on 
‘* Electricity and National Progress ”—1. Electricity and the 
Work of the Nation ; 2. Electricity and the Health of the Nation ; 
3. Electricity and the Food of the Nation—is being delivered in 
the Albert Minor Hall, Swansea, by Mr. H. T. Davidge, B.Sc., 
M.I.E.E., Professor of Electricity at the Ordnance College, 
Woolwich. The first lecture was delivered on the 8th inst., the 
other is being given to-day, while the last will be given on 
Friday, 22nd inst., the time in each case being at 7.30 p.m. 


Strvanus THompson Memoriat Lecture.—The Réntgen 
Society has recently founded an annual lecture in memory of its 
first president, the late Professor Silvanus P. Thompson. The 
first ‘‘ Silvanus Thompson Memorial Lecture ’’ will be delivered 
by Professor Sir Ernest Rutherford, F.R.S., at the next meeting 
of the Society, to be held on Tuesday, April 9th, 1918, at 8 p.m. 
The Council will be pleased to welcome all interested, and 
applications for cards of admission should be made to the hon. 
secretary of the Society, Dr. S. Russ, Middlesex Hospital, 
London, W. 1. 


Marine SURVEYORS TO THE Boarp or TRADE.—Tho Board of 
Trade announces that an examination for two appointments as 
engineer and ship surveyor, two appointments as ship surveyor, 
and two appointments as ship (nautical) surveyor, will be held in 
London on Tuesday, May 28th, 1918, and following days. An 
appointment as examiner of masters and mates may be made by 
the Board of Trade from among candidates who qualify in the 
seheme for ship (nautical) surveyors. Any person desiring 
appointment must apply on a special application form, which 
may be obtained from the Assistant Secretary, Marine Depart- 
ment, Board of Trade, Whitehall-gardens, London, S.W. 1. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Prices in the Iron Trade. 


THE question of prices of unmarked bars con- 
tinues the main concern of the Birmingham Iron Exchange. 
A meeting of the Ironmasters’ Association has been called to 
to deal with this matter, among others. Manufacturers 
insist that selling prices must have some better relation 
to costs of production. In every department the costs 
have increased. Except with regard to small sizes, there 
has been no definite readjustment of prices in the bar iron 
trade generally as a result of the recent advance in the 
Government maximum rates for marked bars and Crown 
bars. The mills are largely occupied with specifications 
not defined by the Order. It seems to be widely accepted 
that the restrictions do not apply to any but Government 
work or to orders which pass through the Ministry of 
Munitions. Merchants state that if they attempted to 
enforce the low controlled price upon makers for general 
business which they have to place, they would stand a 
very poor chance of getting their orders accepted. The 
regulation of the unmarked bar industry to the new prices 
will take some little time. The basis has been raised 
to £13 17s. 6d. net, at makers’ works, but the subsidy, 
it is understood, applies to Crown qualities only, and prices 
of the classes of bars outside that category are being 
adjusted to meet the recent advance in ironworkers’ wages. 
It is a matter of some complexity, but, with customers 
more anxious to get deliveries than quibble about price. 
it is likely to cause less trouble than in ordinary times. 


Extension of Iron Trade Control. 


I had something to say two weeks back about 
the expectation of further control by the Ministry of Muni- 
tions being applied to at present ufiaffected branches of 
the Midland finished iron trade, including even puddled 
bars and iron billets. This week the report, which is a 
matter of much trade importance, is emphasised. It is 
well known that ironmasters have had a great deal more 
freedom in the sale of their iron than has been permitted 
to the mills dealing with steel. But an unofficial intima- 
tion has been conveyed that a new regulation is pending, 
the object of which will be to restrict the manufacture 
and supply of all descriptions of iron to the Priority 
Certificate applied as rigidly as in the case of steel. 


Great Demand for Iron. 


Tronmasters in the Midlands are so well sold, and 
are so restricted by priority certificates and the control 
system generally, that there is little room left for free 
bargaining on the market. Marked bars, for which the 
maximum was recently raised to £16 at makers’ works, 
is in heavy demand, and the houses devoted to its pro- 
duction have enough to do to cope with the accumulation 
of orders. Neither in this branch nor for unmarked bars 
can business be accepted without priority certificates. 
There is a larger demand for nut and bolt iron than bar 
makers are able to meet. The prices ruling are substan- 
tially higher than the £13 i7s. 6d. maximum for standard 
bars f.o.t. at makers’ works. Black Country nut and bolt 
manufacturers are paying £14 10s. and upwards, delivered. 
Makers of standard bars are, however, entitled to the 
benefit of the subsidy in liquidation of the last 12} per cent. 
advance in puddlers’ wages. The military operations 
continually enhance the demand for bar iron. Nut and 
bolt iron—formerly comparatively a side line in the South 
Staffordshire trade—is called for in enormous quantities, 
as a consequence of the vast dimensions of the shipbuild- 
ing trade. There is a great demand for gas strip, prices 
of which are increasing, and now range at £16 to £17 per 
ton, according to quality. 


Pig Iron. 


The pig iron situation necessitates furnace owners 
exercising great reserve in releasing supplies except under 
contracts already entered into. These are strictly limited 
to certificated work. Besieged with applications for 
supplies exceeding the tonnage at disposal, smelters can 
only distribute their free margin of output as equally as 
possible. Consumers, however, are only able to carry 
on from hand to mouth with the restricted supplies coming 
forward. Many pig iron contracts have been renewed 
within the past few weeks, invariably at full prices, and 
in many cases at slight advances, obtained through allow- 
ances for special selection of material and on other excep- 
tional grounds. New orders and contract renewals are being 
very carefully accepted, smelters rarely taking on anything 
above 100 tons, while 25-ton and 50-ton lots are much 
more common. Some South Staffordshire furnace owners 
are experiencing anxiety with regard to their supplies of 
ore and ironstone. The restrictions which have been put 
upon the pipe trade have not appreciably relieved the 
stringency as regards foundry pigs. Foundries are very 
pressing in view of the enormous demands of war and ship- 
building departments for engineering castings of various 
descriptions. An extending practice is to ask for pigs to 
be broken into smaller sizes, to facilitate their handling 
by the women and boys increasingly employed about 
forges and foundries. Strenuous efforts are being made 
to keep pace with the great demand for pig iron. To this 
end the transport service is receiving constant attention. 
Makers have welcomed the appearance of some new rolling- 
stock on the local railways in furtherance of the schemes 
for exploiting home supplies of ore. 


Puddled Iron and Scrap. 


No puddled bars are heard of under £13, but, 
owing to the reluctance of sellers to accept orders far 
ahead, it is difficult accurately to gauge the position. 
Complaint is heard on many sides of the irregular working 
of the puddlers, who can make big wages for a few days’ 
work. Iron billets are about £13 10s. The difficulty 
of the position is increased by the scarcity of scrap iron, 
notwithstanding the efforts being made to procure it. 
Cast scrap is utilised to supplement pigs, but the quanti- 
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ties available fall short of the demand. The bar mills are 
keen buyers of wrought iron scrap. 


Expeeted Advance in Steel Prices. 


A further advance in steel prices is believed to be 
coming on. Billets have been at £10 7s. 6d. for a long 
tim», this figure being maintained for nearly two years 
past in spite of substantial changes in other descriptions. 
But manufacturers state that they cannot possibly con- 
tinue to make steel at that price, in view of the present 
large additions to wages and costs generally. The matter 
has been the subject of negotiation with the Ministry of 
Munitions, and it is expected an advance will be declared 
shortly. Generally it may be said that steel makers have 
little to dispose of after meeting the requirements of the 
Government establishments, and of regular customers 
among the controlled works. Steel is no more plentiful 
so far as the open market is concerned, though the aug- 
mented output of raw material from the basic furnaces 
is now becoming appreciable. Discard steel is wanted 
to an unlimited amount. Government appropriations 
are so large, however, that supplies are difficult to obtain. 
Wire makers are suffering much irconvenience through 
the scarcity of rods in the Birmingham district. The 
sheet mills are worked almost entirely on Government 
account. The sheet steel bars as a raw material are appor- 
tioned to the mills, and the finished sheets are taken over 
at the price of £17 per ton for lots of two tons and upwards. 
A little business is done in galvanised sheets at £28 per ton, 
20 to 24 gauge. Steel strip is quoted up to £18 10s., with 
little on offer. 


Wages in Chain and Anvil Trades. 


The Government Trade Board has just advanced 
the minimum time rates for “‘ dollied ”’ small chain-making 
in the East Worcestershire and South Staffordshire dis- 
trict, and for hand-hammered small chain-making of jin. 
diameter and over up to 17/32in. inclusive. The 
minimum piece rates for making “ dollied’’ short link 
chain and hand-hammered ditto of the same sizes are 
also advanced. In both cases the increase is approxi- 
mately 80 per cent. on the rates fixed four years ago. The 
operative anvil and vice makers of the same districts 
have this week determined to make application for an 
advance in prices of 3s. per ewt. on all Government and 
civil work. Piece rates are especially intended. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue Cleveland iron trade is still characterised by 
a strong demand for all classes of iron, and with supplies 
pretty adequate, contracts covering the current month’s 
allocations have been placed without any difficulty. But 
to place the contracts is one thing nowadays and to obtain 
deliveries another. The supply of trucks is still inadequate. 
The export trade is a little more active. The shipments 
to France in recent months have varied very little, but 
the exports for March promise to be rather above the 
average. Shipments to Italy also show some improve- 
ment. The January licences were issued this week, and 
are not so much curtailed as had been anticipated, a fact 
which also points to a more hopeful outlook. Prices 
remain unchanged, the home quotation being 95s. per ton 
for No. 3 Cleveland, No. 4 foundry, and No. 4 forge, with 
a premium of 4s. for No. 1, whilst the export price for the 
former qualities is 114s. per ton, with a premium of 5s. 
for No. 1. 


Hematite Pig Iron. 


There appears to be little change this week in 
the East Coast hematite pig iron trade. Home consumers 
have not much reason to complain, for although it is only 
from hand to mouth, their requirements are being met by 
the Control Committee’s careful distribution of the iron 
available, while in a number of instances consumers are 
making increasing resort to basic iron and scrap, although 
of the latter also supplies are limited. The increased 
make of basic iron has proved a valuable factor in relieving 
a somewhat difficult situation. In the export trade only 
limited quantities are being shipped. Home requirements 
are still being met on the basis of 122s. 6d. for East Coast 
mixed numbers, and 147s. 6d. is quite a nominal export 
quotation. 


Manufactured Iron and Steel, 


The situation in the Northern finished iron and 
steel trades continues one of exceptional activity, the 
maximum output being obtained in every instance despite 
difficulties connected with the delivery of raw materials. 
War requirements, of course, continue to dominate the 
situation, although when urgently wanted for work of 
special importance permission may be granted for the 
production of small lots of finished or semi-finished 
material. It is now impossible to obtain any material 
without a certificate, with the result that ordinary con- 
sumers are placed in a very awkward position. For some 
time the deficiency has been made good by the utilisation 
of shell discard material, but this commodity has also 
become difficult to obtain. The demand for shipbuilding 
material is expanding daily, and manufacturers have 
great difficulty in supplying all that is required. 
Manufactured iron makers are also extremely busy, the 
outputs being large in the iron as well as in the steel 
departments. The principal quotations for home trading 
are as follows :—Steel ship plates, Zin. and upwards, 
£11 10s.; ,in., £11 15s.; jin., £12; under }in. down to 
j;in., £14 10s.; under ,’,in. down to fin., £16 ; under jin. 
down to #,in., £17; steel boiler plates, £12 10s.; steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common 
iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; double best 
bars, £14 5s.; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above ,%in. thick, £16; in. and under to 16 gauge, 
inclusive, £16 5s.; under 16 gauge to 20 gauge, £17; under 
24 gauge to 26 gauge, £18; steel rounds, squares, &c., 





£12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £13 10s. to £14 10s.; packing 
iron, tapered, £15 15s. to £16 10s.; iron ship angles, £15 
to £15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; 
steel ship plates, £13 10s. to £15; steel joists, £13; steel 
hoops, £19 to £19 10s.; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 

More activity has been experienced in the 
Northern coal trade during the past week than has been 
the case for some time, more especially in the steam coal 
section. It is some time, indeed, since there was such 
a decided pressure in the demand for this class of coal as 
is now experienced, and the only fear is that it may not 
last. With regard to the Danish State Railway inquiry 
for 100,000 tons of best steams for May-—September 
delivery, it is understood that the business has been 
placed with shipowning merchants on the other side on 
a c.i.f. basis, which will, of course, necessitate their 
purchasing the coal on this side on a f.o.b. basis. As to 
Durham coals, things are not so satisfactory, but on the 
whole even Durham pits find trade a little steadier, 
though they would admittedly be in a poor position but 
for the home trade, which, fortunately, is quite good. 
Tyne primes and best Northumberland steams are fully 
sold for two or three weeks ahead. Second qualities, while 
not so strongly situated, are still in a favourable position, 
and the lost time in working is not so serious as during the 
previous few weeks. Blyth and Tyne smalls, however, 
show not the slightest improvement, and stocks are far in 
excess of any anticipated demand. Peas, nuts, coking 
and smithies are in great demand for home works. Little 
is available for export, and prices are well maintained. 
Durham bunker coal trade on the open market is very 
discouraging, but the official requisitioning shows con- 
siderable improvement. Still buyers can cover at weak 
minimum prices. Principal quotations are as follows :— 
Northumberlands : Best Blyth steams, 29s. 6d. to 32s. 6d.; 
second Blyth steams, 25s. 6d. to 28s. 6d.; Tyne prime 
steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for the 
home trade, 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 
3ls. to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 25s. 
to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s. 6d.; best bunkers, 27s. 6d.; superior qualities, 
30s.; smithies, 29s. to 33s. 6d.; peas and nuts, 31s. to 
33s. 6d.; coking coals, 26s. 6d. to 27s. 6d.; coking smalls, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s.; 
blast-furnace coke, 33s. for home use, 45s. for export ; 
gas coke, 32s. 6d. to 35s. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is no change in the general condition of 
the iron and steel markets, with the exception of the in- 
creased pressure upon all kinds of raw and finished material. 
Attempts are still made to relieve this pressure by applying 
for American iron and steel, but one does not see any 
prospect of success ; both prices and transport seem now 
to be against anything of this kind, for the fixed reduced 
prices for American steel, which were supposed to come 
into operation last year, do not seem to have had much, 
if any, effect on the export prices. It isreported that wire 
rods were quoted for export from America at 75 dols. per 
ton—presumably 2000 lb.—or equal, at the present rate of 
exchange, to about £17 10s., while for small lots here 
£31 10s. has been paid ; but whether a licence to export 
could be obtained is doubtful, and, of course, the shipping 
charges would be enormous. 


Foundry Iron. 

Some time ago I hinted that it was time to 
inquire into the methods adopted with regard to the con- 
trol of Cleveland iron, and it seems now probable that 
whatever evils that control was intended to combat, it has 
brought with it a series of evils of its own. One thing is 
clear, viz., that the allocations of Cleveland iron have been 
based on the production only, and not upon combined 
production and means of distribution ; and a reform in this 
direction is urgently needed. Any school-boy could have 
foreseen that when, time after time, the applicant for an 
allocation received only a part of the quantity applied for, 
he would increase his application accordingly, just as one 
applies for ten times the amount wanted to a popular loan, 
knowing that it will be much over subscribed. The thing 
is seen clearly enough in the March applications, which are, 
in most cases, obviously much greater than the applicants 
desire to receive ; but they reason that to ask for twice or 
three times the quantity wanted will secure them a fair 
chance of receiving enough. The system of cancelment 
of all allocations at the end of each month prevents any 
risk about this procedure. One reform might certainly 
be the abolition of this rather ridiculous regulation. In 
Manchester the local demand for foundry iron is as keen as 
ever, and sellers are quite unable to satisfy all their cus- 
tomers, some of whom show a tendency to get angry. 
The merchant, however, is not in fault, or in any way to 
blame for the present very unsatisfactory state of things. 
The blame, if there be any, rests on those who have, by 
fixing prices, destroyed the power of the buyer to get what 
he wants by the simple expedient of paying the best price 
forit. Derbyshire No. 3 foundry iron is quoted at 98s. 8d. 
delivered, and there are many people who would be glad 
to bid up to 105s, for it if bidding up were of any use. 
Staffordshire No. 3 is at 102s. 6d., but there is not much of 
it offering here now, and sellers seem to be more hampered 
than those dealing with Derbyshire. Offers of Lincoln- 
shire and Northamptonshire foundry iron are too occa- 





sional to require much notice. Of Scotch foundry iron 
there is still a small supply at the usual prices. 


Scrap. 

The position in the scrap market is much as jt 
was. Dealers adopt a conservative attitude, and would 
prefer not to sell, but some business gets through. Fop 
good foundry scrap up to £6 5s. per ton delivered is paiq 
pretty freely, and buyers are not anything like so particular 
as they were about quality. Heavy wrought scrap for iron 
manufacture is firm at the full maximum, working out at 
about £7 7s. 6d. per ton delivered when it is bought pre. 
pared from a dealer’s yard. There is not very much being 
offered at the moment, and probably the iron manufac. 
turers could do with twice the quantity. Merchants here 
are saying that manufactured iron is scarcer than it was ; 
possibly this is the result of some failure in the full supply 
of raw material. Heavy steel scrap is steady at 105s. on 
trucks, and heavy steel turnings at 65s. 


Metals. 


The market for tin is disorganised, and merchants 
here are unwilling to quote. Probably about £326 or 
£327 would be the price for small lots of English ingots, 
Control over the market is expected, although it may not 
take the usual form. There is no change in copper or 
spelter. 


Heavy Friction Drop Stamps, 


The tendency to utilise drop stampings in place of 
forgings has increased greatly in recent years. Formerly 
the heaviest stamps were lifted by steam, friction lifting 
being only employed in the case of stamps of lesser weight. 
Till recently the heaviest total weight of tup and die dealt 
with by friction stamps was about 5 tons, the tup weighing 
4 tons and the div weighing 1 ton, or in some cases slightly 
more. The firm of B. and 8. Massey, Limited, Manchester, 
has, however, recently completed two very heavy friction 
stamps for one of the largest armament works in this 
country. The smaller of these two stamps is constructed 
to lift a tup weighing 5 tons with a maximum die of 2} tons, 
a total lift of 7} tons. The larger of the two stamps is 
constructed to lift a tup weighing 6 tons with a maximwn 
die weighing 34 tons, a total lift of 9} tons. A number of 
improvements have been introduced into these stamps. 
The arrangements for dissipating the heat generated by 
friction has been improved, and a stream of water is kept 
flowing through a hollow shaft to the two lifting drums. 
This water ig supplied by a pump driven from the lifting 
mechanism, and is completely self-contained. The whole 
construction of these stamps, including the overhead 
girder work, is particularly massive, special attention 
having been given to this matter in view of the very heavy 
duty that has to be undertaken by stamps of this weight. 
The anvil blocks for these two stamps were cast as single 
castings, the weight of the block for the smaller stamp 
being about 70 tons, and that for the heavier stamp about 
85 tons. 


Electric Power Supply and Super-stations. 


The debate which took place at the Engineers’ 
Club on the 5th inst. was chiefly remarkable for some 
trenchant criticisms of the interim report of the Coal 
Conservation Sub-Committee to the Minister of Recon 
struction. Mr. S. L. Pearce, M. Inst. C.E., the electrical 
engineer to the Manchester Corporation, was the principal 
speaker, and said that the sub-committee’s case rested to 
a very great extent on assertions, and presented no com- 
plete technical case for the country as a whole because of 
the absence of data. Mr. Pearce said the sub-committee 
was forgetful of the continuous work that had been done 
by so many municipalities whose work was belittled. He 
held that with special pleading, and by means of unfair 
comparisons and erroneous data, the committee had 
developed a bias against local authorities. He said the 
sixteen areas fixed in the report were likely to be sub- 
stantially increased, and for the purposes of the economical 
production and transmission of electricity the municipal 
boundary, as we knew it to-day, must go ; but whilst the 
existing areas were admittedly too small, care must be 
taken not to go to the other extreme, and provide areas 
that were too large and unwieldy. Mr. Pearce then went 
on to consider the suggestion that sites should be chosen 
on important waterways, such as had been possible on the 
North-East Coast. He said that he knew of no inland 
sites in Lancashire which possess ample natural water 
facilities for super-power stations of, say, 100,000 kilowatt 
capacity which would require from 8 to 10 million gallons 
perhour. He gave figures to show that too much was made 
in the report of the necessity for waterway sites, and that 
the cost of transmission from a station, say, on the Mersey, 
would more than outweigh the cost of producing current 
by stations supplied with cooling towers. He also asserted 
that it would only pay to establish power stations 30 miles 
away from the area of supply if coal could be obtained at 5s. 
per ton cheaper, the water facilities being the same in both 
cases. Mr. Pearce also criticised the report with regard to 
the suggested scrapping of existing stations, and said that 
some existing stations in Lancashire could be very usefully 
extended with large plants, and these extensions, together 
with the erection of the super-power stations, might well 
go forward together. Mr. Pearce criticised the compari- 
sons made between the prices of energy in Lancashire and 
the North-East Coast, which he characterised as very 
misleading and grossly unfair, both from the nature and 
finance of the respective undertakings and the nature of 
the supply. He said the North-East Coast output was 
mainly a bulk supply for power purposes, while the Lance- 
shire undertakings dealt with a mixed business. In 
Lancashire the current represented the finished article, 
either high or low tension, at the consumer’s terminals, 
whereas on the North-East Coast, to the cost of bulk 
supply must be added figures to cover the cost of trans- 
forming and distribution. He also compared the figures 
with regard to depreciation in Manchester and on the 
North-East Coast, and showed that while the latter only 
put aside the equivalent of 1 per cent., Manchester set aside 
an amount equal to 5 per cent. of the capital. 


Manchester’s Move Towards Reconstruction. 
The first step towards giving effect to the recom- 
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mendations contained in the Whitley Report has been 
taken in Manchester by the formation of an Engineering 
Council. The council comprises twelve members, one half 
of whom represent the employers and the other half the 
workers. The president is Captain L. E. Mather (Mather 
and Platt, Limited), and the joint hon. secretaries are 
Messrs. J. Binns (Amalgamated Society of Engineers) 
and Mr. C. J. Renold (Hans Renold, Limited). The other 
members of this body are Messrs. T. Coventry, W. F. 
Dawtry, C. Day, T. Fox, P. Irvine, H. Mensforth, 8. 
Ratcliffe, F. J. West, and F. Williams. The three main 
objects of the council are (1) to provide facilities for 
personal intercourse between employers and workers ; 
(2) to furnish opportunities for general discussion ; and 
(3) to carry out constructive investigation and study of the 
conditions and problems affecting the working of the 
engineering industry. The council will undertake no 
negotiations, and members will participate in its work as 
individuals, not as delegates of other organisations. In 
these respects the work of the council will be quite outside 
that of any other local body, and it is hoped that its efforts 
will result in a better understanding between the employers 
and workers and mutual benefit. 


Industrial Reconstruction. 


A largely attended meeting was held at the 
Manchester Town Hall on Wednesday last, under the 
chairmanship of the Lord Mayor, to consider the objects 
of the Industrial Reconstruction Council. The meeting 
was addressed by Mr. E. P. Benn, the chairman of the 
council, and Mr. G. H. Roberts, the Minister of Labour. 
Mr. Roberts made a very impressive appeal to the audience, 
especially with regard to the re-settlement of the Army in 
civil life on demobilisation. He said this could not be done 
all at once. If the men were kept in the Army for some 
months longer than might appear necessary, he suggested 
that would be better than bringing them back to swell the 
unemployment army at home. Men would be released 
proportionately to the needs of the industry requiring 
them. If there was one lesson learned during the war it 
was this : That no State department could do things so well 
as those actually engaged in the respective trades. They 
were going to say to various localities, “‘ Take charge of this 
or that problem and settle it for us.’’ They had every reason 
to believe that trade after the war would be good. He 
knew of various industries in which it was quite true to say 
that sufficient orders were already booked to keep the 
industries operating for three or four or five years after the 
war. But that was not sufficient in itself. Orders on the 
books looked very healthy. But we should require to 
know that material was available to allow goods to be 
manufactured. Owing to the war, and the destruction of 
materials, there might be a shortage of the world’s supplies 
for several years after the war was ended, and the various 
local committees would be better able to see to the distri- 
bution of materials better than a Government Depart- 
ment. With regard to the relationship between the 
employers and employed, Mr. Roberts said that unless we 
could establish industrial harmony for the period imme- 
diately succeeding the war, then we could date the 
decline and fall of the British Empire from that time. The 
closest co-operation of employers and employed was 
needed, and workpeople must be inspired with the necessity 
for increased productivity. He said the workpeople must 
be won over and not forced, and they could be won over 
when the national necessities were explained to them. 


The Manufacture of Steel Castings. 


The paper which Mr. Ernest F. Lange read before 
the Manchester Association of Engineers on Saturday last, 
formed the second part and completion of a paper which 
the same author contributed to the proceedings during the 
last session. ‘The subject is of immense importance now, 
and will be even more important after the war. After a 
brief introduction, in which he compared the steel 
outputs of the nations engaged in the war, Mr. Lange went 
on to describe the open-hearth process, the annealing of 
castings, the new form of Siemens furnace, and wound up 
with a general description of the principal electric steel 
furnaces. With regard to this latest development the 
author said the necessities of the war, the shortage of 
hematite, and the limited capacity of the crucible steel 
plants have all been pointed to as having brought electric 
sceel to the front; but in his opinion, in the main, it 
was the discovery of the intrinsic excellence of electrically 
produced steel, and its relative ease of manufacture, that 
had caused such a speedy and great development. It 
was pointed out that hitherto all electric furnaces had been 
operated with basic hearths, but latterly there had been a 
development in the use of acid-lined furnaces for foundry 
work. Not only is it said to be possible to work the acid 
process more cheaply than the basic, but the quality of the 
castings is said to be very good. Mr. Lange thought there was 
not much difference between the quality of crucible steel 
and electric steel castings, but soft castings were more easily 
produced by the latter process, and he said it might be 
reasonably assumed that the time was close at hand when all 
but the largest sizes of castings would be made from electric 
furnace steel. The paper was very well illustrated by 
photographs and diagrams, and produced ample discussion, 
which turned chiefly upon the relative merits of the various 
types of electric furnaces. 


BaRRoOwW-IN-FuRNEsS, Thursday. 
Hematites. 

Throughout this district there is marked activity 
in the hematite pig iron trade. Prices are steady, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
and special brands of iron are at 140s. per ton, both f.o.t. 
The stores of warrant iron remain at only 430 tons. 


Steel. 

In the steel trade there is plenty of industrial life 
both at Barrow and at Workington. Prices are steady, with 
heavy rails at £10 17s. 6d. to £11 per ton; light rails, £14 
to £14 10s.; heavy tram sections, £14; ship plates, 
£11 10s.; boiler plates, £12 10s.; and billets, £10 7s. 6d. 
per ton. Shipbuilders and engineers are as busy as they 
can be. 


Fuel. 
For steam coal there is a brisk demand at 27s. 6d. 


to 30s. per ton delivered, and house coal is at 30s. to 39s. 2d. 
per ton delivered. The demand for coke is full, with East 
Coast qualities at 38s. 6d. to 42s. 6d. per ton, and Lanca- 
shire cokes are at 37s. 6d. per ton delivered. 








SHEFFIELD. 
; (From our own Correspondent.) 
Munitions and Gas Supply. 


THE gas furnace is playing an ever increasingly 
important part in the production of munitions, though 
its effect upon the total consumption of gas in this district 
is rather amazing when viewed in the light of figures. 
For example, the output in Sheffield last quarter exceeded 
that of 1916—which was a record for the district—by 
nearly five hundred million cubic feet. In spite of that 
fact, however, as was shown at the gas company’s meeting 
here the other day, it became necessary during December 
and January last, in consequence of labour shortage, to 
reduce the pressure in order to avoid running out of gas 
altogether. What this heavy consumption means may be 
judged by the fact that seven of the large firms—Firth’s, 
Vickers, Cammell’s, Hadfields’, Edgar Allen’s, Sanderson 
Bros. and Newbold’s, and Sir Joseph Jonas, Colver and Co. 
—used between them 979,552,000 cubic feet, in contrast 
with 191,588,000 cubic feet in the last complete year 
before the war. So serious has the labour shortage 
become of late, that the management urged about a dozen 
of the largest firms that are heavy gas consumers to lend a 
few men, but in all cases the request was refused on the 
ground that they had not sufficient men for their own needs. 
The gas company’s idea was that whilst a few men from 
each of the large works would have made all the difference 
to its operations, the withdrawal would not have affected 
the output of the individual works to anything like the 
extent that a short supply of gas would have done; but 
these steel firms have such persistent demands made 
upon their labour staffs by the military authorities, that 
they are not at all likely to agree to have placed upon 
themselves further restrictions of a voluntary character. 
As a matter of fact, the directors of the gas company, 
preserving a tremendous increase in demand, laid plans 
which would have more than met it, but they were upset 
by the non-delivery of plant ordered in the early months 
of 1917 and by the impossibility of obtaining the right 
kind of labour. 


The Government Blamed. 


During the past year there were supplied to firms 
engaged on war work 141 additional gas furnaces, besides 
those installed by outside firms, the consumption per hour 
of the 141 being nearly 90,000 cubic feet. It was pointed 
out by one of the speakers at the meeting referred to that 
until quite recently the Government insisted that certain 
constituents, among them toluol and benzol, should be 
extracted from the gas in the largest possible proportions 
in order to provide for the requirements of explosives and 
for certain other munition purposes. But it impoverished 
the gas both as to heat and luminosity, and handicapped 
the operations of the company, which also, by the dilatori- 
ness of Government departmental methods, was denied 
the priority in the supply of necessary plant to which it 
was entitled. To particularise, a Telfer plant was held 
up for months, and even permits to secure iron sheets for 
barrows in which to wheel away red hot coke could not be 
obtained. On the authority of a director of one of the 
big steel works here, who is also interested in the Gas 
Company, plant ordered years ago was not forthcoming, 
and as a climax the gas requirements of the large East-end 
works increased by leaps and bounds. One of those 
companies alone during 1917 took several millions of cubic 
feet of gas, and others in gigantic proportions. “‘ The blame 
for the inconvenience caused,” declared the director, ‘ is 
the Government’s, and one can only hope that a remedy 
will be found for the vexatious delays in the matter of 
priority certificates to obtain such plant, and that the 
manufacturers’ requirements will no longer be made 
altogether subservient to those of the explosives makers. 
If one East-end steel works are held up for want of gas 
for their furnaces the nation will suffer grievously.” The 
Gas Company, by the way, has recently obtained powers 
to increase its capital by about a million and a-quarter 
sterling, which money is to be expended upon the new 
works to be erected at Wodsley Bridge, on the outskirts 
of Sheffield, on a 60-acre site, and Government permission 
has been obtained for the use of coke oven gas for heating 
purposes only. i; 


A Six-hour Day ? 


Lord Leverhulme was the chief guest at a 
luncheon here this week, at which about 1600 of Sheffield’s 
business men were present, and the head of the famous Port 
Sunlight establishment explained his pet idea of a six-hour 
day for all workers. There are, I am afraid, one or two 
milestones to pass before Sheffield arrives at that stage, 
and probably the same thought was passing through the 
mind of the Master Cutler (Sir W. H. Ellis, of John Brown 
and Co., Limited), when he said, from the chair, that there 
were some subjects on which Lord Leverhulme was pre- 
pared to speak on which he—Sir W. H. Ellis—was in 
absolute opposition. His lordship’s point is that the 
short working day he proposes would mean greater 
proportionate output per employee, and under proper 
conditions the theory seems sound. Indeed, Dr. Addison’s 
figures given some little time ago regarding munition 
workers showed plainly that the percentage of output 
per worker increased on shortened hours of labour. This 
is Lord Leverhulme’s line of reasoning ; in most industries 
interest on capital—put at 5 or 6 per cent. on the ordinary 
shares—repairs, renewals and depreciation were at least 
double the wages. Suppose in an 8-hour day, or a 48-hour 
week, 1000 units of goods were being produced at a wages 
cost of £1000, with fixed charges at £2000, the total cost 
was £3000, or £3 per unit of production. But by reducing 
the working day to six hours and having two shifts—a 
total working week of 72 hours—the output would be 
increased to 1500 units. The wages would now be £2000, 
but the standing charges would remain at £2000, and the 





cost per unit would be reduced from 60s, to 53s. 4d. That 


is on the assumption that the workers would produce 
no more per hour in the six hours than they did in the 
eight hours, though all statistics showed that more was 
produced per hour in the shorter period. In this district 
I think Hadfield’s is a striking example. Before the war 
I often heard workmen say that although they worked 
104 hours at, say, Cammell’s, or Vickers, or Browns’, 
they did no more than did men employed at Hadfields’, 
where the eight-hour day has been worked for a very long 
time. Now, reverse that and you have the fact—on an 
eight-hour day Hadfields’ get as much actually out of 
their employees as other firms do with longer hours. 
Workshop practice there is tightened up, the operations 
are under stricter supervision and, what is very important 
I think, foremen and under managers are at their posts 
as soon as the workmen arrive. Hadfield’s have solved 
for themselves the question of the two hours’ work 
before breakfast, which is one of the milestones that 
Sheffield works generally will have to pass before they 
arrive at the industrial ideal of a six-hour day. Hadfields’ 
day shift have breakfast first at home and then begin the 
day’s work, and there is a growing body of opinion that the 
6 a.m. start at the-works will have to be dropped, as 
belonging to an antiquated system. The attendance of 
officials at that early hour is very uncertain, with the 
result that little real work is done and very much slacking, 
as well as a good deal of gambling. It would be something 
accomplished if a general eight-hour day could be estab- 
lished after the war, the change being effected by an after 
breakfast start. With a judicious turn or so given to the 
screw of supervision quite as much, and probably more, 
work would be accomplished. 


Ministry and Time Losers. 


An interesting point was made the other day at 
the Munitions Tribunal here. During the hearing of a 
number of cases of time-losing, Sir William Clegg mentioned 
that these prosecutions were not now brought forward by 
the firms, as previously, but at the instance of the Ministry 
of Munitions, and the cases did not come before the 
Tribunal until they had been fully inquired into by 
representatives of the Ministry. If it was found that there 
was a prima facie case, it was the duty of the Ministry to 
bring it before the Tribunal and leave the result to that 
body. In the particular cases then before the court, the 
men were represented by an official of the Iron, Steel and 
Metal Dressers’ Union, who, Sir William was pleased to 
notice, had not sought to mitigate the evils of bad time- 
keeping, but had presented his case in a fair and impartial 
way. 


Round the Works. 


Hadfields, Limited, which was recently successful 
in having a good tender for tires accepted in the States, 
has just had a similar tender accepted in Johannesburg. 
No renewal of activity in steel for the home tramways can 
be looked for, but amongst the essential work being given 
out, two contracts for steel tires have been placed here by 
the Salford Corporation. A moderate amount of overseas 
business is still being executed, though it is appreciably 
lessening. A considerable quantity of steel, however, is 
going to the Far East, and the needs of France and Italy 
are being fairly well attended to. There is evidence that 
at the conclusion of the war, the few makers of hackle pins 
and gremophone needles in this country—one being in 
Sheffield—will be quite able to meet the home needs fully, 
as well as to export, and preparations are in hand at the. 
place here for @ production of about 50,000,000 needles 
weekly. For want of space in the city, several Sheffield 
firms are having to carry out development work in other 
districts, the latest instance of this coming to my know- 
ledge being an inquiry for a site for motor-building works 
at Newark. The Admiralty is asking for tenders for 
30,000 tea, coffee and table spoons, about 20,000 silver- 
pointed forks, 1324 cruet frames, and over 2000 butter 
knives, fish servers and nut crackers. The cutlery trade, 
generally, is very busy on Government work, and the same 
remark applies to some of the departments of silver-plating 
factories, where very large quantities of plates are stamped 
into bullet-proof trench helmets. Steel wire makers are 
busy, and there is no lull in the production of aeroplane 
steel. A considerable degree of interest is being taken in 
the new Bill relating to trade marks, because in a district 
like this, as in Birmingham, there are hosts of trade marks 
applied to various kinds of steel goods upon which a great 
deal of value is set. The Government’s proposals are not 
meeting with very much favour in some quarters. 
Regarding the talk of closing down, or slowing down, 
certain of the shell works, the Sheffield district is quite 
tranquil about the matter, for it now seems to be fully 
realised that the effect of such a step will not be seriously 
felt here. 


Iron, Steel, and Coal. 


The stringency in forge and foundry irons is 
increasing, and all kinds of scrap are now difficult to 
secure in anything like adequate quantities. In fact, all 
kinds of raw material are under a greater de mand than the 
supply can meet. The allotment of hematite iron is good 
under the circumstances, but insufficient, consumers tell 
you. Reports of further additional furnaces being lighted 
on the North-East and Nortl.-West Coasts are to hand, 
but, so far as one can gather, they are hopes rather than 
facts. The hematite position, however, is certainly not 
quite so difficult as recently, though the improvement is 
very small. More basic is being used. The steel output 
is not only well maintained, but continues the upward 
movement, but it is counteracted at once by increased 
consumption. The demand for all qualities of manu- 
facturing fuel is very strong, but supplies are not so easily 
obtainable. The Government takes most of the coal sent 
to the coast, though France and Italy still absorb a good 
tonnage. Slacks are in great request, and the house coal 
position is practically unchanged. Coke is a strong 
market at the maximum rates. For steams, best South 
Yorkshire hards are quoted 19s. to 19s. 6d.; best Derby- 
shire hards, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; 
cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 18s.; washed 
smalls, 14s. 6d. to 15s.; best hard slacks, 14s. 3d. to 
14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. 
to 14s.; peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. 
For house sorts, branch is quoted 23s. to 23s. 6d., and best 





Silkstone 20s. to 21s., all per ton at pit, 
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SCOTLAND. 


(Frem our own Correepondeni.) 
Development of British Enterprise. 


Ir has been reported that an agreement has been 
concluded between Messrs. Babcock and Wilcox, of 
Renfrew and London, and a group of Bilbao capitalists, 
for the establishment of engineering works in that city, 
which will be the largest of their kind in Spain. A com- 
pany has been formed with the object of manufacturing 
Babcock and Wilcox marine boilers and engines for vessels 
built in Spain, stationary and other boilers, electric cranes, 
eonveying machines, drawn-steel tubes, and also loco- 
motives of the type used in Spain and Portugal, which 
formerly were brought from Germany. The works will 
cover about 30 acres, and give employment to about 
2500 men. A feature of the agreement is that it ensures 
that all plant, machinery, tools, and other material shall 
be purchased preferably in Britain. It is stated that the 
new company will be called the “ Sociedad Espanola de 
Construcciones Babcock and Wilcox.” The capital has 
been fixed at 24 million pesetas—approximately £1,000,000 
—and 20 millions have been issued and subscribed. The 
British firm has the right to appoint three directors of 
British nationality, while the Spanish group will appoint 
six or seven directors connected with Bilbao and Madrid 
establishments. 


Pig Iron. 


The situation in the Scotch pig iron trade is 
unchanged. The homes demand is strong and steady. 
With outputs showing little expansion, markets are bare 
of stocks, and consumers are hard up for supplies. -Hema- 
tite is, of course, off the market for general use and some 
grades of foundry iron are also unobtainable for ordinary 

i 1. Exports are still confined to very small lots, 
chiefly of foundry grade for Allied consumption. Values 
are unaltered. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1 
140s. ; Nos. 3, 135s. ; Govan, No. 1, 135s.; No. 3, 130s. ; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s. ; ; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s. ; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s. ; 
Shotts, at Leith, No. 1, 150s. ; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The situation’ in the finished steel and iron 
trades is one of unallayed activity. The demands for all 
classes of material show no signs of diminishing and 
everything points to a continuance of the strenuous 
conditions prevailing at present. Practically the entire 
output from the steelworks is on Government account. 
As regards plates, shipbuilders’ requirements are being 
fully mot, and with the call for shell bars now slightly 
easier, an additional quantity of sectional material will 
be available for disposal, and will tend to lessen the pressure 
for supplies for constructional purposes. Exports are 
still confined to shipments to the Allies. In the black 
sheet trade operations are still curtailed by a shortage 
of billets and sheet bars. The production of the heavier 
gauges is receiving chief attention at present. Both the 
iron and steel departments at the malleable works are 
under trem2ndous pressure. Everything is being dealt 
with according to priority certificate,and consumers not 
engaged either directly or indirectly on Government 
work are receiving scant attention. A good business is 
being done in bolts and nuts, while the turnover in the 
cast-iron pipe trade is very considerable. 


Coal. 

The various markets iin the Scotch coal trade 
continue to be favourably placed, and were it not for an 
occasional wagon shortage, the volume of trade could be 
greatly enlarged. In the West of Scotland district the 
industrial demand is fully miintained, and an unusual 
feature is the large turnover in domestic sorts at a time 
when the demind usually commnces to decline. Ship- 
m2nts are up to war average. Ell coal is sharing in the 
houszhold demand, while splints are in large request for 
consumption at the local ironworks. Smalls, too, have 
no lack of business. Ell coals are quoted f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigations, 30s. ; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s. ; 
singles, 21s. per ton. In the Lothians the local demand 
is well supported by the Admiralty orders for large coal 
and treble and double nuts, and the collieries are all well 
employed. Best screened steam coal, f.o.b. at Leith, 
26s. 6d.; secondary qualities, 25s. 6d. per ton. Con- 
ditions in the Fifeshire coal trade are also satisfactory. 
Orders for home consumption are considerable, and the 
export department has been som2what busier during the 
past week or two. First-class screened navigations, f.o.b. 
at Methil or Burntisland, 29s. to 3ls.; first-class steams, 
28s.; third-class steams, 24s. per ton. The aggregate 
shipments from Scottish ports during the past week 
amounted to 159,345 tons, compared with 135,483 in the 
preceding week, and 109,535 tons in the corresponding 
week of last year. All prices quoted only apply to French 
and Italian business ; for all other orders 2s. 6d. per ton 
must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and the Army. 


Tue Executive Council of the South Wales 
Miners’ Federation received in the early part of this week 
a report from the Miners’ Federation of Great Britain 
Committee, to the effect that it was bound to take a ballot 
on the question of the combing out this week, as the 
matter had become urgent. The South Wales Executive 
therefore decided that this ballot should be taken on 
Thursday, Friday and Saturday, in order that the results 
may be in London by Monday in readiness for the special 
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general conference which is to be held next Wednesday. 
At recent meetings which have been held in the different 
districts, the miners have expressed a desire that the 
Executive Committee should give the men a definite lead 
on this question; but the Executive Committee did not 
adopt such a course at its meeting on Tuesday. On a 
former occasion when combing-out was the subject of a 
ballot, the Executive advised the miners to adopt the 
scheme which had been arranged with the authorities. 
Whether or not it has been in anticipation of the comb-out 
being approved by the workmen generally, the fact 
remains that young miners have come forward in good 
numbers during the past week for military service. 


Allocation of Orders. 


Particulars were given in this column a week 
ago of the draft scheme for the allocation of orders to the 
Monmouthshire and South Wales collieries, with the 
object of ensuring as far as practicable an equal distri- 
bution of work among the collieries. Since then the 
Coal Controller has issued an order making the scheme 
effective, this Order being dated March 7th, but the 
scheme is made operative as from April Ist. ‘The scheme 
as approved by the Coal Controller is substantially that 
set out in the draft. The details have aroused a good deal 
of discussion and speculation as to how individual under- 
takings will be effected. Many questions have arisen 
which, however, can only be settled by the actual working 
of the scheme, which involves a marked change in 
organisation, and restricts outputs and controls dis- 
tribution. It is expected that some time must elapse 
before the machinery achieves anything like smooth 
running. Side by side with this proposal of allocation 
of orders, is the question of allocation of tonnage. The 
Central Executive for the Supply of Coal to France and 
Italy has the question of allocation of tonnage under 
consideration. It is understood that more coal-exporting 
firms which have tonnage on time charter and have for 
some time past been busily engaged fulfilling their con- 
tracts by the use of these steamers, will find that they 
will not have such a free hand, and it is not unlikely that 
these steamers will, as the Committee deems desirable, 
be allocated to other firms which have been less fortunate 
in securing tonnage supplies, in, order that they may be 
able to work off some of their orders. 


New Dry Docks. 


Probably no industry in South Wales has been 
more consistently active during the past few years than 
ship repairing, and it is generally recognised that as long 
as the war lasts and for some years afterwards trade will 
be exceptionally brisk. Dry dock accommodation has 
for some time past been short of requirements, but every 
effort is being made by ship-repairing firms to make greater 
provision at all the leading South Wales ports. Some 
of the schemes at Cardiff and elsewhere are post-war 
projects, but at Swansea extensive developments are to 
be commenced immediately. A project which Messrs. 
Harris Brothers have in hand for putting into effect at the 
end of the war is to construct at the King’s Dock a dock 
of 1000ft. in length, capable of taking the largest type of 
vessel. Such a scheme will, when realised, give Swansea 
dry dock facilities equal, if not superior, to those at any 
port in this channel. It is understood that there is also 
provision for a further dock when the requirements of the 
port demand it. 


Current Business. 


There has not been much business on the coal 
market this week, the volum2 of operations having been 
less than during last week. This has been reflected in the 
increased difficulties of owners in maintaining regularity 
of work at their pits. Last week the conditions were very 
satisfactory and the majority of collieries had a com- 
paratively busy time, but things have slackened off and 
the indications are that owners’ troubles will be more 
acute before the week is out. At the same time collieries 
producing the superior steam coals have little to complain 
of, as they are working well and are always the last to feel 
the effects of adverse conditions. It is the collieries in the 
Eastern and Western districts which are the first to suffer, 
and they have a hard time to maintain smooth working. 
Stocks of most grades are fairly plentiful, and it is for 
this reason that the Coal Controller has intimated that 
there is no objection to the usual holidays being observed 
in the coalfield at Easter. The general secretary of the 
South Wales Miners’ Federation has therefore been 
authorised by his Executive Council to make the necessary 
arrangements with the coalowners’ secretary for three 
days, viz., Monday, Tuesday and Wednesday, in Easter 
week. Coals for hom2 consumption continue in good 
demand, particularly gas qualities, but smalls are very 
excessive. Even best bunkers are lacking in inquiry, 
while inferior grades are being banked. Coke is very 
steady, a fair quantity being exported to France. Patent 
fuel works are also busy and are turning out supplies up 
to the limit their labour resources will allow. Pitwood 
is not so plentiful and continues at the maximum of 65s. 


LATER. 


The coal market continues to rule quiet, with work 
irregular at a number of the lower grade collieries. Prompt 
orders, which are needed, are very few. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal :, Smokeless best, 35s. 6d. ; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d. ; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s. ; washed smalls, 25s. ; best Monmouthshire 
Black Vein large, 32s. 6d.; ordinary Western Valleys, 
31s. 6d. ; best Eastern Valleys, 31s. 6d. ; seconds, Eastern 


Valleys, 30s. 6d. Bituminous coal: Best households, 
35s. 6d.; good households, 33s. 3d.; No. 3 Rhondda 
large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 


smalls, 19s. 6d. and 
seconds, 31s. ; 
patent fuel, 


29s. 6d. ; through, 24s. 6d. and 26s. ; 
2ls. 6d.; best washed nuts, 32s. 6d. ; 

best washed peas, 30s.; seconds, 29s. ; 
32s. 6d. Coke, 50s. ; pitwood, ex ship, 65s. 


Newport. 
Trade at Newport has slackened off and very 








quiet conditions have prevailed. Work at the collieries 
has been irregular. Schedule prices (less 2s. 6d. for France 
and Italy):—Steam coal: Best Newport Black Vein large, 
32s, 6d. ; Western Valleys, 31s. 6d. ; best Eastern Valleys, 
3ls. 6d.; other sorts, 30s. 6d.; best smalls, 20s. 6d. to 
22s. 6d. Bituminous coals: Best house, 35s. 6d.; seconds, 
33s. 3d. ; patent fuel, 32s. 6d. Pitwood, ex ship, 65s. 


Swansea, 


Very little business has been arranged during 
the past week. At the moment standing coals are very 
heavy and wagons are very scarce, the result being that 
collieries are very short of empties. Practically all classes 
of coals are plentiful. Schedule prices (less 2s. 6d. for 
France and Italy) :—Anthracite: Best breaking large, 
32s. 6d. ; second breaking large, 31s. 6d. ; third breaking 
large, 30s. ; Red Vein large, 28s. ; machine-made cobbles, 
4ls. 6d. to 45s.; French nuts, 41s. 6d. to 45s.; stove 
nuts, 41s. 6d. to 45s. ; beans, 35s. 6d. to 37s. 6d. ; machine- 
made large peas, 22s. 6d.; rubbly culm, 13s. 6d. to 
l5s.; duff, 9s. to 10s. 6d. Steam coal: Best large, 
32s. 6d.; seconds, 29s. 6d. ; bunkers, 24s. 6d. and 26s. ; 
smalls, 19s. 6d. and 21s. 6d. Bituminous coals: Through 
and through, 29s. 6d.; smalls, 26s. 6d. Patent fuel, 
32s. 6d. 


Tin-plates. 

The tin-plate market shows firmness. ‘There is 
practically no change from a week ago, makers being 
well booked up. Prices are on the basis of about 31s. 9d. 
per box, LC. 14 * 20 112 sheets. Quotations : 
Block tin, £322 per ton cash ; £320 per ton three months ; 
copper, £110 per ton cash and for three months. Lead ; 
Spanish, £29 10s. per ton. 








LONDON ARMY TROOPS COMPANIES VOLUN 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending March 23rd, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 

Officer of the Week.—Lieut. C. E. Campbell. 

Next for Duty.—Second Lieut. F. Gaywood. 

Monday, March i8th.—No. 3 Coy., 6.30 8.30. 
Drill, 6.30-8.30. Signalling Section, 6.30—8.30. 

Tuesday, March 19th.--Lecture on Demolitions, 
Physical Drill and Bayonet Fighting, at 7.30. 

Wednesday, March 20th.—-No. 1 Coy. Entrenchments, 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, March 2\ist.—No. 2 Coy., FEntrenchments, &c., 
6-8. Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30—-8.30. 
Ambulance Section, 6.30—8.30. 

Friday, March 22nd.—Musketry, 5.30—8. 

Saturday, March 23rd.—Knotting, Lashing and Splicing for 
the whole Corps, 2.45-4.45. Musketry, 2.45~-4.45, 

Special Notices.-All drills will take place at headquarters 
unless otherwise stated. 

Reeruits will attend for Engineering Instruction with the 
companies. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

The formation of a Band, under the direction of Mr. Bailey as 
bandmaster, having been approved by the Commandant, any 
members of the Corps who are musicians and possess their own 
instruments, and who are willing to learn an. instrument if 
instructed, are invited to forward their names to the Adjutant 
at headquarters without delay. 

By order, 
MacLeop YEARSLEY, 
Captain and Adjutant. 


Reernits’ 
at 6.50. 


&e, 


March 17th, 1918. 








Britisa Inpustries Farr, 1918.—The fourth British Indus. 
tries Fair, organised by the Board of Trade since the outbreak of 
war, was opened in the Pennington-street warehouse of the 
London Dock on Monday last. The building is situated within 
twelve minutes’ walk of Mark-lane Station on the Underground 
Railway, and a service of motor omnibuses plies between 
Mark-lane Station and the Fair. In order to avoid any possible 
interference with the production of military requirements, the 
Fair has again been confined to the following industries, viz., 
pottery, glass, stationery, paper printing, fancy goods, and toys. 
As in former years, the right to exhibit has been confined to 
manufacturers, and some 425 firms are exhibiting. Although the 
number of exhibitors is approximately the same as last year, the 
area covered by the forthcoming Fair is very much larger than 
in the case of any of the previous Fairs. In spite, however, of 
this increase in area, the whole of the space available was, we 
gather, allotted to manufacturers before Christmas, and it has 
unfortunately proved impossible to accommodate a number of 
firms which had omitted to apply for space in good time. Admis- 
sion to the Fair is again confined to bona fide trade buyers, and 
invitations have been issued by the Board of Trade direct to over 
60,000 firms in this country. Any firms which have not yet 
received an invitation, and desire to visit the Fair, should apply 
for a card of admission to the Director, British Industries Fair, 
Board of Trade, 10, Basinghall-street, E.C. 2. 

InstiTuTeE oF CHemistry.—At the fortieth annual general 
meeting of the Institute of Chemistry, held in Russell-square on 
March Ist, Sir James Dobbie, the retiring president, said that the 
past three years had afforded unusual opportunities for demon - 
strating the utility of the Institute, and the special services which 
it had rendered in connection with the war had been widely 
acknowledged. It had done very valuable work in introducing 
suitable candidates for commissions in his Majesty’s Forces 
where technical knowledge and experience were required, and in 
providing chemists for Government factories, controlled estab- 
lishments and laboratories engaged in war work. Every public 
department, and every branch of the fighting services that 
required the aid of the chemist, had made use of its services. 
Further, since the beginning of the war the Institute had been 
unremitting in its efforts to ensure to chemists a supply of pure 
reagents, glass and porcelain. The value of the glass research 
work carried out under its auspices had been recognised on all 
hands, and with the aid of the Department of Scientifie and 
Industrial Research the investigations originally undertaken for 
purely chemical purposes had been extended for the benefit of 
nearly every branch of the glass industry. The attention of the 
Council, however, had been very largely devoted to the revision 
of the regulations for admission to the membership of the Insti 
tute, with a view to promoting the more complete organisation 
of British professional chemists. He hoped that means would 
be found of constituting the Institute the representative body 
of all properly qualified professional chemists, and chat it should 
also undertake to maintain a register for others who were 
engaged in chemistry, but were not necessarily qualified for 
admission to the Institute as members. Sir Herbert Jackson, 
K.B.E., F.R.S., was elected president. 
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THE PROPOSED FRANCO-RUSSIAN RAILWAY. 


Lorp DENBIGH may be right in supposing, in his recent 
letters to The Times, that the Mittel-Europa peril and the 
German idea of a vast highway between Berlin and the 
Persian Gulf is not sufficiently appreciated in England. 
However this may be, there is no doubt that our French 
Allies are fully alive to the danger of such a trans-con- 
tinental railway controlled by Germany. M. Paul Clau- 
del, the French Commercial Attaché at Rome, more than 
a year ago suggested that, in order to counter the German 
plan, @ similar great ‘‘ competitive” line should be built 
in the South of Europe, connecting Bordeaux and Odessa, 
and linking up the Allied countries of France, Italy, 
Rumania and Russia, and, possibly, also Greece and 
New Serbia (that is to be). It is also suggested that Con- 
stantinople might be included. Various names have 
been suggested for this line, among them being La Ligne, 
Bordeaux-Russia, or Bordeaux-Odessa, or Ligne du 45 
deg. parallel. Considerable interest is taken in the pro- 
ject at Bordeaux, and several meetings of French engi- 
neers and others have been held to discuss the matter. 
A French writer, who has just returned from a commer- 
cial tour in Russia, is of opinion that the great expecta- 
tions regarding the proposed line, from an economic point 
of view, probably would not be realised. In particular, 
it has been thought that the transportation of raw mate- 
rials and food from Russia into France, and of manufac- 
tured goods from France into Russia would be greatly 
facilitated. It is extremely unlikely, however, that the 
new line would be able to compete with the steamship 
lines when these are once more working under normal 
conditions, except, of course, in the case of goods of great 
value in small bulk. The same writer states further that, 
owing to the difference in gauge between the Russian and 
the rest of the European railways, transhipment would 
be necessary. The total length of the line is estimated 
at 2500 kiloms., and the French engineer, M. G. Hersent, 
is of opinion that the scheme is quite a feasible one. It 
is admitted that Bordeaux would probably be a suitable 
terminus for the western end, but there are many objec- 
tions to Odessa as the eastern terminus. Many of the 
Russians themselves would strongly oppose such a sug- 
gestion, perhaps, chiefly on sentimental ground; but, 
from a practical point of view also, it is necessary to remem- 
ber that Odessa is most inconveniently situated for the 
purpose in view. 











GRINDING ALLOWANCES. 

Given that it is desired to produce a cylindrical piece 
of work by turning in a lathe followed by grinding ; how 
much metal should the turner leave for the grinder to 
remove ? In general terms, one answer is that the amount 
left should be such that the total time taken to produce 
the desired degree of finish and accuracy is reduced to the 
minimum. In translating this general answer into exact 
figures, various considerations, not all of which permit 
of numerical expression, have to be taken into account. 
The exact amount to be left for the grinder to remove 
obviously depends upon the relative efficiency of the lathe 
and grinding machine equipment possessed. It is affected 
by the diameter and the length of the work, and, in the 
case of hardened work, is limited by the possibility of dis- 
tortion and shrinkage and by the fact that the hardening 
effect may only be skin-deep. Obviously, then, much 
experience is required in order to lay down the correct 
amount for the turner to leave on the work. To assist 
users of Norton cylindrical grinding machines and Heald 
internal grinding machines, Alfred Herbert, Limited, 
of Coventry, are sending post free, to anyone interested, 
a chart of grinding allowances, covering external and 
internal work, hardened or otherwise, and of various 
diameters and lengths. We have received a copy of this 
chart, and are of opinion that it should prove most useful 
to many of our readers, It is easily read, and its use is 
clearly explained. 

The amounts indicated on the chart to be left for the 
grinder to remove are, perhaps, greater than many are 
accustomed to use; thus, on a cylindrical piece of work, 
rough turned in the lathe, the amount left on the diameter, 
if the work is 12in. in diameter and over 12 diameters 
in length, should be between , and } of an inch. The 
allowances prescribed clearly reflect the efficiency of the 
modern grinding machine. The chart, we think, is in- 
complete, in so far as it makes no mention of the type of 
lathes on which its data are based, although it specifies 
the types of grinding machines to which it relates. The 
allowances prescribed must be materially affected by the 
efficiency of the lathes used. The less efficient the lathe 
is the greater may be the amount of metal left for the 
grinder to remove. We presume that the data expressed 
in the curves of the chart are based on the performance 
of lathes as efficient in their own sphere as the grinding 
machines named. It is just possible that some users of 
the chart may take exception to its being based purely 
on the time taken to complete the work. The cost of 
running the two classes of machines—apart from wages— 
their upkeep charges, and the relative costs for tool, 
steel and grinding wheels, all come into the full problem. 








Tuer new School of Engineering at Portland has com- 
menced operations, and already there are about 200 pupils, 
a large number being apprentices in Whitehead’s Works, 
Portland Dockyard, and local engineering firms. The 
school is not yet fully equipped, but, thanks to the kindness 
of Messrs. Whitehead, a good deal of engineering plant has 
been set up, and the sehool is in thorough working order, 
says the Naval and Military Record. The head master is 
Mr. F. J. Hemmings, B.Se., who is an expert in engineering 
and mathematical science. The Board of Education are 
greatly interested in the experiment, and the heads of 
Whitehead’s consider the school of great national 
importance. It is largely through the initiative of White- 
heads that the school has been established, as they found 
great difficulty in keeping their men owing to the lack of 
the educational facilities which the men had enjoyed in the 
large industrial centres from which most of them come. 





BRITISH PATENT SPECIFICATIONS. 


‘When an invention is communicated from abroad the name and 
address of the communicator are printed in italice. 

When an abridgment te not illustrated the Specification is 
without drawings. 

Copies of Speci; i may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





INTERNAL COMBUSTION ENGINES. 


112,962 (17,038 of 1916). November 28th, 1916. Car- 
BURETTERS, Alfred William Southey, 38, Hale-lane, Mill 
Hill, London, N.W. 

Tue object of this invention is to construct a carburetter in 
which the petrol is sprayed into a chamber of relatively large 
area by drawing a small portion of the total air required for 
combustion past a jet of larger diameter than is necessary to 
supply the engine, so that definite excess of fuel may be sprayed. 
Ais the chamber in which the excess of spray is produced 
from a definite amount of liquid fuel flowing by gravity from 
the float chamber E to the jet B. A portion of the air taken to 
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the engine enters at the branch D, and isdrawn past the jet B, 
into the tube C, at a high velocity to create the spray. Addi- 
tional air is added at the throttle F to create the combustible 
charge for the engine, through a port not shown, at the end of 
thedrum. ‘The surplus liquid flows back to the float chamber E 
through the passage G. When the apparatus is not working 
the liquid hydrocarbon flows through the jet B into the air 
inlet tube D, but at the moment the suction acts on the apparatus 
the portion of the liquid lying in the tube D is drawn away into 
the chamber A, and the spray is maintained by the flow of air 
acting on the liquid flowing by gravity to the jet B.— 
January 28th, 1918. 


112,980 (1521 of 1917). January 30th, 1917.—Sarety DEvIcE 
For DresEt Encrvnes, Ernest Reynolds and others, Victoria 
Works, Rugby. 

This invention is for a device introduced between the compressed 
air reservoir and the working cylinder to prevent explosions in 
the formes, due to the flame from the latter finding its way to 
the air reservoir. Two forms of construction are shown in 
Figs. 1 and 2. In the former, in the compressed air supply pipe, 
is a receptacle A adapted to withstand high pr , the 
receptacle being disposed between the source of compressed air 
supply and the working cylinder of the engine. The pipe B from 
the source of compressed air supply is coupled to the receptacle 
by means of a shouldered nipple end C and a screwed sleeve D, 
the bore of the pipe and nipple end leading into a chamber E, 
from which passages F lead to another chamber G, which con- 
tains a grid or perforated plate H. Above this grid is placed 
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Fig |! Fig.2 


another perforated plate which forms the bottom of the recep- 
tacle whereof the interior space is filled with balls K or other 
material of such diameter or size that the interstices between 
them afford adequate passage for the introduction of the com- 
pressed air to the working cylinder, which reaches the latter by 
way of the pipe L. This pipe is connected to the upper end 
of the receptacle A by means of the shouldered nipple end M 
and the screwed sleeve N, the bore of the pipe L 
and nipple end M., leading directly to the interior 
of the receptacle above the mass of the balls K. The 
interstices between the latter constitute a considerable number 
of tortuous paths for the flame to traverse, and while the 
balls afford adequate passage for the compressed air they at 
the same time present an extended and sufficient cooling surface 
which has the effect of extinguishing the flame and of cooling the 
gases.—January 30th, 1918. ' 





113,048 (7274 of 1917). May 2lst, 1917.—Gas Generator 
ror InreRNAL ComBusTion Encryes, Gilbert Chalmers, 
Colona, Rosemount, Kelso, Scotland. 

This invention is for an electrolytic gas generator. The 
inventor employs a vessel, as shown in the accompanying 
drawing, containing two or more electrodes, A and B, connected 
with the cylinders of the engine Ba suitable e C and 
closed by an automatic valve D. is vessel is filled with water 
or any aqucous solution. The electrodes A and B are con- 
nected to a source of electricity. Between the electrodes A 
and B is arranged a baffle H, which has a horizontal portion, 
through which the electrode A may pass ; this baffle is composed 
of a material, for example, porous earthenware, which will allow 
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the easy ge of the current, but which will not permit to any 
appreciable extent the passage of gas. The current i 
from the electrode A to electrode B causes a decomposition of 
the liquid to take place; the gas so evolved from the positive 
electrode A is passed into the atmosphere by me~ns of a port 
or outlet which may be arran in the side or end of the vessel, 
above the level of the liquid E, and below the horizontal portion 
of the baffle. The gas evolved from the negative electrode B 
passes into the chamber G, being drawn thence by the suction 
stroke of the engine through the valve C and B to the 
part or parts of the engine where the combustion may be desired, 
—February 7th, 1918. 


113,073 (12,716 of 1917). September 5th 1917.—Mouttirre 
Turow Crank Suarrs Hubert Hagens, 31-33, Cumberland. 
park, Willesden Junction, N.W 10. 

The crank shaft covered by this patent is specially designed 
for aircraft engines. It is of the kind which are built up of 
detachable sections provided with integral torque transmitting 
ee ere formed on the point elements and drawn 
together by bolts. The object of this invention is to provide 
in a crank shaft of the kind referred to an improved joint 
between the crank sections, the joints being situated in known 
manner at those portions between successive throws at which it 
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is desired to form a bearing member. The elements of the 
joint are drawn together in part by a central bolt A and in 
part by a number of bolts B arranged concentrically with the 
central bolt ; the torque between successive crank elements is 
transmitted in part by integral interengaging surfaces formed 
on the joint elements and in part by washers or sockets C, 
through which are passed bolts, and each of which is countersunk 
in a recess in both the joint elements, and the inner ball, or 
roller, race is held in a groove which is formed by a turned or 
reduced portion on each of the adjacent elements of the joint. 
In the resulting crank shaft the length is reduced toa minimum. 
—February 7th, 1918. 


DYNAMOS AND MOTORS. 


107,010 (7702 of 1917). May 29th, 1917.—DyNamo For 
— Société de Paris et du Rhéne, 11, Rue Auber, 
‘aris. 

This dynamo is intended to give alternating current for a 
wireless telegraph system and continuous current for the search- 
light and other purposes. It comprises a field frame A, which is 
also the stator, one end being closed by a cover C and the other 
end being provided with an annulus B to support and forming a 
bearing for an armature shaft D. The shaft, supported by 
bearings, carries the armature E of the continuous-current 
dynamo, and a rotating iron dise F which forms the rotor of the 
alternator, which is of the homopolar type provided with a 
single armature core. The field coils of the dynamo are arranged 
in the usual way on the pole pieces G. Continuous current 
is collected from the commutator H by the brushes and flows 
by the conductor J to the external cireuit. The alternating 
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current is produced by the homopolar alternator, the rotor of 
which comprises the disc F and the stator, which is provided 
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with plates K on which are wound the coils L of the armature 
winding,and from the terminals of the armature winding the 
alternating current is suitably collected. The alternator is 
excited by the coil M.—-February 7th, 1918. 


BATTERIES AND ACCUMULATORS. 


112,956 (15,366 of 1916). October 27th, 1916.—AccuUMULATOR 
ELeMents, Henry Leitner, 3, Victoria-street, Westminster, 
and another. 

This invention relates to that class of plate for accumulators 
which comprises a support of insulating material carrying a 
metal conductor around which the active material is packed. 
Figs 1 to 5 represent views of a plate constructed accordingly. 
The inventors make use of a non-conducting support of wood, 
or wood-pulp, or other preparation of wood, which is preferably 
of a porous nature, the support being formed or provided with a 
series of grooves separated by solid portions, and each groove or 
space being designed to house within it a conductor embedded 
in active material. The conductor is in the form of wires 
threaded through holes in the support, or strips having laterally 
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rojecting tongues which are applied against, or passed through 
20les in the support. A represents a plate or strip of wood, 
as above referred to, B B being a series of vertical grooves which 
are cut, or otherwise formed in the plate or strip on the opposite 
faces thereof, these grooves being made with undercut sides as 
shown in order to form a_ key for the active material C. The 
central web or un-grooved portion of the plate A is furnished 
with holes or perforations H, and through these perforations 
there are threaded metallic conductors, each of which is shown 
in the form of a wire orstripD. At the top ofthe plate the free 
ends of the wires or strips from the several grooves B are con- 
nected to the conducting strip E, which forms the terminal of 
the element.—January 28th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


113,008 (2279 of 1917). February 15th, 1917.—Oprricar 
InpicaTInG InstRUMENTS, William Ernest Dalby, City and 
Guilds (Engineering) College, London, 8.W. 

Two forms of apparatus constructed in accordance with this 

invention are shown herewith. In Fig. 1 two mirrors, A, B, 


N°1N3,008 















































are mounted on parallel pivots C, D, in a box E, and between 


carrying the source of light J, which is a small incandescent 
lamp. Projecting from the other side of the box there is a 
slide holder or camera K holding the plate L.on which the image 
of the aperture M in front of the source of light is focussed by 
telescoping the tube H in the tube G, this tube being fixed when 
the focus is obtained by the set-screw O. Figs. 2 and 3 show 
an optical indicator for an internal combustion engine ; the 
mirrors P, Q, are mounted so that they can turn about two 
axes at right angles. The pressure from the engine cylinder 
acts on the diaphragm N. The movement of this diaphragm 
tilts the mirror P about its pivot against the action of the 
spring R, the movement being communicated by the rod 8. 
The mirror Q is tilted about its axle by suitable connections 
from the engine piston. Between the two mirrors in the box 'T 
there is provided a lens U. Projecting from one side of the box 
there is a tube in which the tube V carrying the. source of 
light W slides. Other forms of the instrument are shown.- 
February 7th, 1918. 


PUMPING AND BLOWING MACHINERY. 


112,953 (14,561 of 1916). April 12th, 1917.—Rorary Om 
Pump, Charles Ernest Oliver, Greengate, Salford, and 
another. 

This is a rotary pump with a stationary casing, to receive a 
rotary member A, which is bored transversely to receive the 
piston G. Relative motion between the piston and the walls 
of the pump is obtained by means of an excentric during the 
revolution of the rotary drum. The latter is provided with 
packing rings and ball bearings. The pump outlet D com- 
municates with two valve-controlled conduits M, N, one of 
which communicates with the engine, or other part to be 
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lubricated, while the other constitutes a by-pass returning to the 
oil reservoir. The valves are of the piston type formed upon 
@ common member J, so that as one conduit inlet is opened 
the other is closed, and vice versd, so that the oil which is not 
required to pass through the feed outlet M finds its way back 
to the reservoir vid the conduit N. The valve J is actuated by 
the screwed spindle K provided with a manipulating handle, a 
graduated indicator being provided by means of which the 
attendant can observe the extent of the opening of the valve J.— 
February 7th, 1918. 


MISCELLANEOUS. 


105,543 (1156 of 1917). January 23rd, 1917.—Evarorators, 
E. Barbet, and Fils and Cie, No. 5, Rue de |’ Echelle, Paris. 
This invention consists in means for regulating the liquid level 
in tubular evaporating apparatus, and comprises a device 
associated with the evaporating vessel and containing a column 
of liquid to balance the column in the evaporating vessel. 
Means are provided for adjusting the column of liquid in the 
device. The apparatus is shown in part section. The separator 
connected to the evaporating box A comprises an upper chamber 
B into which the liquids flow from the box A. This chamber 
has an extension C, to the base of which there is fixed the return 
pipe D which returns the liquids to be concentrated to the lower 
part of the evaporating box. The cylinder C is provided with 
cocks 1, 2, 3, 4, connected to a common pipe E which delivers 
into a regulator provided with a float. This regulator com- 
prises a chamber F containing the float G which, through the 
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medium of levers, operates the valve or throttle H situated in 
the exit pipe I provided at the lower part of the chamber F. 
This pipe is connected at J to the lower portion of the evapor- 
ating’ box of the next following “effect.” A handled rod K 
fixed at the end of the lever of the float G allows of acting upon 
the latter and of ascertaining whether it is working properly. 
In case it is not working, the regulator may be disconnected by 
means of the taps R and S and inspected. The circulation of 
the liquid then takes place during the time required for repairs, 
by way of the pipe L which, during normal working, is closed by 


112,966 (1867 of 1916).—Fractionat DisTILtaTION Pant, 
William Gordon Adam, Tar and Ammonia Products Works , 
Beckton, London, E. 

Figs. 1, 2 and 3 represent a fractional distillation plant con. 
sisting of three or more separate stills, A, B, C, complete in 
themselves and arranged at different heights, so that the liquid 
to be treated may run continuously by gravity through them. 
The stills are divided into sections by plates G, and heated to 
different and increased temperatures by coils in which the 
heating vapour or gas travels in the reverse direction to that 
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of the liquid, which is compelled to take a tortuous path by the 
plates. Fractionating columns are provided for each still and 
arranged immediately above them; and means are supplied 
whereby the liquid remaining in each fractionating column is 
mixed with the inflowing supply to its still. The liquid enters 
the stills through the pipe H and flows around the plates G, 
issuing through the pipe J, and is heated by means of steam 
which passes in the reverse direction through piping K. The 
steam is led from one still to another, entering the piping K in 
the still C, from which it passes to the still B and then to the 
still A.—January 30th, 1918, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THE ENGINEmR by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-strest, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On five of the patents given below £18 have been paid in 
renewal fees. 


No. 19,693/12.—Propelling ships. Relates to ships with two 
or more propellers, of which one or more are not used. When 
the ship ix moving at low speeds, the main engines are declutched 
and subsidiary small-power plant is used for driving the unused 
propellers at such speeds that they do not constitute a drag on 
the vessel. Roellig, M.,Germany. Dated September 30th, 1911. 

No. 24,754/12.—Ordnance: field carriages. Relates to 
field carriages with toothed-sector elevating gear in which 
toothed elevating wheels on the slide-carrier engage with 
toothed sectors, which are fixed to the body of the gun and are 
placed above the axle-tree, and consists in adapting the gun-body 
to move in the known manner on the axle-tree for training, and 
in providing the bearings of the shaft of the elevating wheels 
with bearing surfaces adapted to bear upon corresponding 
surfaces on the toothed sectors when recoil occurs. Krupp 
Akt.-Ges., F., Germany. Dated December 23rd, 1911. 

No. 25,879/12.—Pumps. Relates to controlling devices for 
pumps, wherein the action of the pump is rendered operative at a 
predetermined minimum pressure and inoperative at a pre- 
determined maximum pressure, and consists in providing the 
switching-out device with pressure fluid until the minimum 
pressure has been attained to prevent a premature switching in 
of the pump. Knorr-Bremse Akt. Ges., Berlin. Dated 
November 2Ist, 1911. 

No. 26,057/12.—Internal combustion engines; carburetting. 
In carburetters having a restricted orifice in front of the fuel 
nozzle and also a by-pass pipe to which, upon variations of 
suction, fuel may flow instead of overflowing the nozzle, an air- 
adrrission pipe is placed within the by-pass pipe. The air ad- 
mission pipe has an air inlet orifice and outlet orifices so that the 
amount of air admitted to the fuel depends upon the fuel level in 
the by-pass pipe which is connected to the nozzle by a pipe, and 
has an orifice to prevent the formation of air pockets. Schuttler, 
P., and Deutrich, J. and M., Germany. Dated March 29th, 1912, 

No. 26,328/12.—Funnels for liquids. Relates to a funnel of 
the type in which a valve is opened to permit liquid to pass when 
the funnel is placed in the mouth of a container, the valve 
closing again when the funnel is removed, ‘and in which a float 
valve is also provided to close the filling tube as the liquid rises. 
Crone, A., Von der, Berlin. ; 

No. 26,347/12.—Heating by electricity. ‘Resistance strips 
insulated with mica are inserted in thin metal tubes of circular, 
oval, or rectangular section, which are then rolled or compressed 
so as to cause the walls to press tightly on the resistance. 
Albrecht, M., Germany. ; 

No. 26,498/12.—Enamels. An opaquing substance for white 
enamel consists of a mixture of magnesium oxide and aluminium 
oxide or zinc oxide and aluminium oxide, calcined at such 4 
temperature as to form a spinel, or, if excess of one of the 
components is used, a solid solution of the spinel. In order to 
increase the opaquing effect, about 10 per cent. of tin oxide, 
zirconium oxide, titanic acid, silicic acid, or other white refrac- 
tory material may be added, and the mixture then ealcined. 
Heilmann, E., Germany. Dated November 23rd, 1911. : 

No. 26,914/12.—Posts. Telescopic masts for signalling, 
wireless telegraphy, &c., are made with two telescopic systems 

tensible in opposite directions, to form a structure, the cross- 








thecock T. This arrangement allows of repairing the meche 

without stopping the whole installation and without having to 
allow the latter to cool. The result is that a considerable time 
is saved in case of accident to the mechafffsm. A small pipe 
M connects the upper part of the casing of the regulator te-the 
part B of the separator so as to allow of freedom of movement of 





the mirrors there is placed a lens. _ Projecting from the rear 
of the box E there is provided a tube G in which slides a tube H 


the regulator.—January 23rd, 1917. 


ox ° 
section of which increases from the ends to the middle. The 
various telescoping sections are provided with locking means 
when in the extended position, and the two systems may be 
separated or turned about hinges so as to be folded side by side 
to facilitate transport. Siewert, A.,_, Berlin. Dated 





Novern ber 2?th- 1911. 
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> Pier are Invited 
my L stor, the POST of SEOOND ASSISTANT 
NAGER, Le pag Re nr 
t Office of a nonae o Re ia es rst by {. aout 
ofthe post t Rs 350 a mont! eas jth (600 

of Rs. 25 a month to Fe. ami =e peat 


ments 
od, 24 t to 
el for 3 years on mo in the first in- 


will consist in the repair and adjustment ce | 

al soprements ‘A candidate must be well-educated, and 

a anes good knowledge of Mathematics and Optics. He 
Tr had 2 or 3 years treining in a first-class workshop. 

ave ossess practical exverience in the manufacture and 





















Wanted, oe ben Ji ig and 


TOOL a E yee ee: pied aol orks a the 

salary ao Soave fy realty. spat 2a + ~  <- statin 
and permanency Bo le “te —Apply, "9 

age, experience, nearest Employ- 


, and stioula 
ment xchange, yore ng The ig itecinoer and No. A’ 
— already P work will be 


41a 
We anted, First - class _, Designer 


for H High’spoed Internal Combusti: Cagine 
ment of an old-estab lished firm in ° london district. Per- 

















omy heir 

ng tical instruments and in ti 

r, i oti with some training - se a draughtsman. 

plications should be submitted before 9th April, 1918, on 
‘which may bs obtained, toxether with further partien iculars 

* the REVENUE SECRETARY, India Office, 









t, from 
itehall. London, 8.W 


equired for the Service 
of the GOVERNMENT of INDIA. 
a ASSISTANT FOKEMAN for the Ammunition 
Factory, Dum Dum 
+ be physically fit for service in India. They 
pediceeterably be be tween 26 and 34 years of age, should 
e served as apprentice in well- ‘known. arg firms, 
be sound, practical mechanics. They should [ay yd 
served in a small arms ammunition factory and be un- 
—E ement for 5 years s with + of extension 
aed by Government Salary month, setts 
nerements of 10 rupees per rer inant 320 rupees pe 














































annual i 4 pees er 
th. If re engaged. 350 rupees per mon rea 
k overtime during the war, overtime ‘pay Esk be = 






b aximum of 25 per cent of 
Sot bandaDO8, and second-class passage out and home. 

urther pericon and forms of application can be obtained 
m the DIR ECTOR GENERAL OF STORES, India = 


hiteball, London 8 








TENTS AND DESIGNS ACTS. 1907-1914. 
7 WATER-TUBE BOILERS. 


he Proprietorso of British Letters 

Patent No. 15.575 of 191: isk, Samuae to SELL the 
TENT or to LICENSE British anufacturers to work 
der it. It relates to a combined smoke and water-tube 
ler, having the rear tube plate arched over the combustion 


8 sh 
Stddres! BOULT, WADE and TENNANT, 


Ili and 112, Hatton-garden, 
— London, E.C. 1. 








PATENTS AND DESIGNS ACTS, 1907-1914. 
N-SLIPPING TREADS FOR FLOORS, &c. 


he Proprietors of British Let- 

TERS Patent Ne. 12 426 0f 1909 are PREPARED to SELL 
LICENSE ‘British Manufacturers to work in Great Britain 
sPATENT. It relates to the manufacture of non-slipping 
ads and wearing surfaces for floors, stairs, and the like, con- 
ing of a base of hard cast ren and a surface layer of 
cular or hard mineral cast in*o 

Address, ‘ LT, T. WADE and TENNANT, 
1 and 112, Hatton-gurden, 
London, E.C. 1. 





xy-Acetylene W ait .— Lee. 
TURES and’ PRACTICAL INSTRUCTION, in con- 
nction with the Ministry of Munitions, will be given at the 
orthern Poly beats ee N. 7. New Course begins 
onday, 22nd April. 19 958 





niversill of Manchester 
(FACULTY OF TECHNOLOGY). 


MANCHESTER MUNICIPAL COLLEGE 
OF TECHNOLOGY. 
APPOINTMENT OF PROF? ESSOR OF TEXTILE 
TECHNOLOGY. 
City Council and the University of Manchester RSHIP of 
SVITE eee ~. the PROFESSO 


EXTILE TECHNOLOGY e U y of M 
din the ( “ry A of baer 











ar. 
Conditions of of dppointment and form _of eqetentin ma: _ 


she a suitable ae. Paice ing previous mo wgeaner 
on 


hemist. tt. — A pplications are Re- 

ava mtlemen with Good General Ex- 
of LABORATORY WORK. It is — that his 
nowledge rad steel mere om beyond —— and that he has 


a practical knowledge of treatment. ge here 
occurs for a - ye and remunerative _ South of 


England. te in confidence, nie xs ake and ex! oe, 
with two co; copie of testimonials, to c.0. A. 
and Co., Li 154, Clernenweil-road, rome E.C. 1. 978. 





anted, for Rate Fixing De 


PA ARTMENT of Controlled gg — in Man- 
chester Propel Ferner R sn icant must have 





andj salary 


90h. “athe Eng 
Wanted for Controlled Engineer- 


a Firm in Manchester district, a first-class RATE 


required. presen’ 
more ethan 10 males away will be engaged. — Agron, 








PIXE, of and Must be thoroughly 
: enced and and a a — employed Tare Government 
wor w engaged, experience, age, military category. 
vg juired. Ser ol to nearest ‘Employment Ex- 
maalion “The Ping "and names tee 9844 








Wanted. Man to Take Charge 


of MELTING SHOP, Gun-metal and Brass 
mixing and running into ingots. Steady, good ances 
London District. State age, experience and wages. No one 
already on Government work or ing more than ten miles 
away need apply.—Address, P875, “The neer ~ Or. 
A 





A Important Swiss Engineer- 
Fs WORE, oe in Silico, Caleareous, and 
Cement Manufacturi a re in 
Pimis Goods oods Factor — and in Machinery for d-making 
and Rakin , REQUIRES an —— ENCED ENGINEER 
for Great Britain. One who has Pm vious connections 
with Switzerland preferred.—Se: =a ost ication to BUHLER 
BROS., Uzwil (Switzerland). P83 a 


Atos ae Furnace Manager 
WANTED a firm on the North-East Coast. Must 
‘a scienti ae training, and technical Bo em desir- 
ae *y0 person already on Government work will = 
Applications, stating age, — lence i required, 
gp a 
m en ing “* 
and No. Awe — - as GT a 


ssistant Civil Engineer Wanted 


Dmapetienety for Government Contract (6 months) in 
North of Scotland. Salary £20 to £2¢ month. ar oe 








id initiative = r Position m of Rate Fixer, and 


must be of + Boe education and a one adn tgp m 

ee work + Ms ee iy on ex: pestenes, 96 je. 

military category, an py rneareat Pp en 
Exchange, se ay d nui ber ae 





Woe Accountant Required by by 


Repeat Fa ve Engine Works in London area. 
tent man. No one on Government 
or reviding’ md moe than 10 miles away need apply.—Address, 
P872, “ The Engineer” Office. P872 a 





uired to Take 


ment. Experienced 
~~ 45 the first iy to 
A 


[razgh htsman R, 
= war — egen patie 
os on my ni Fr tan parti 





htsmen. — ep ee 

nef pak mg ical earwgy el 

men. Bross with Crane W rience “preferred. 

it , salary, experience, and when & a. liberty t to your ae 
ee * The an 

= person already on Gacncuael work —. be 





= 


[)rau ightsmen (Electrical) Wanted 


Midlands > noe ven to men with experi- 
ence in the design o' C. and A.C. Machines or Trans- 
formers.—Apply, ee age, experience, and rrequinnd. 
to your nearest t Emplovment change, mentioning “ The 
meer” and No. A4895. Nobody employed on Government 
work will be engaged. 942 « 


Draughtsmen, Good Mechanical, 


(a) Jigs and Tools—Section Leader. 
'b) Electrical Machines—Senior and Junior men. 
ic) Control Gear—Senior and Junior men. 
A ee — qualifications, age, salary rejuired, and 
earilest da te can commence, to nearest empl ment Faget 











Wanted, a Draughtsman who is 


accustomed to pot instruments, 
indicating and Must be B enced 
competent. “Applicants should state age, experience and sal: alery 
requi ‘0 person more on Government work or resi 
more than 10 miles from 8. sanees -~ age will be “ need: 
—Address, 1011, “ The Engineer” 


Wanted, by Engineering Firm 


near Loo ne idee IGand TOOL DRAUGATSMAN, for 
General Engineeri: ork.—Apply, stating age, experience, 








e an No one at 
present on horerumanct work will be e' 953 a 





Praughtsmen, Jig and Tool, 


TED for high-class Aero Engine Repetition Work. 


op Goversment work will not be'snga nell JadN KH 





and salary required, ty yur nearest Employment E 
quoting ‘ The Engineer” and No. A’ Saae person already 
employed on Government work will be engaged. 978 a 


Wanted, by Lar rge Aircraft Firm 


Po nk London, SIX GOOD LADY TRACERS. 
sale e, experience and salary required. No one 
we ethan 10 miles ~~ or employed on Government 
+ Pepper x 237, Sells Ltd., = a 

Aa 








anted, Draughtsman, Must 


have had experience with up-to-date Colliery Plant. 
—* for phe en | service. Applicants Neouhd ota state age, 
experien No person already on Government 
work will be be gaaged, reg ee your oe he — 








Draughtsmen Hasvol in 
yf Poti = 5, Aarennntienl Establishmeut near London. 
nn Eaginwor = Ome. = and technical 


education, near See The P876 « 





UGHTS wanted in Government establishment 
in ane Ine! as ange seryice.—W me —_ ing 
rience, and enclosip 
copy of of ro: testimonials, to Box xis Wiiling’s, 125, Mane 
A 


Exgineerin and Architectural 





Fitst- class Draughtsman Re- 
QUIRED for large Manufacturing Works, Manchester 
district. Thorough acquaintance with workshop practice, and 
ood knowledge of general mechanical engineering essential. 
Fomenent and progressive situation for suitable man. No 
person already employed upon Government work will be en- 
gaged.—. “Applicants. must appl their nearest Employment 

h The Bosineer eer” and number 879. 879 





RN Aa Reis a | Change, 
Assistant Manager Required Wanted, Draughtsman with 
7 ——- a of M in the 


by firm of General a mage with full eget and 


Drills. Factory in Yorkshire. Good 





— Experience in H and Ven' ne 
it be 6 o’clock man and good discipli Bea yy Midlands, <"s 
a already employed upon Government work will be e 
gaged.—Applicants must appl to their nearest Employment 
Exchange, mentioning * The eer,” and number 992 
A 


Css. Hardener.— Expert 


bday ad Png ® A ee = ia Steels, 
Must” have 





count Newent od ae ete “Tnowlodg 0 Oe ae already 
on Government w Apply, Employ age, 
experience and salary sry Togulted the nearest Ei es 





oe 





T)epartmental Engineer Wanted, 


under net Engineer, with 1 ey, of Blast 
Furnace Plant an an Cranes, by 
large firm in the orth East of Ragland. N pene 
on Government work will be engaged.—Apply, stating soe 
experience, salary looked for, and with copies Pot not more than 
three recent testimonials, to your. nea Emp] yment_ Ex- 
change, mentioning “ The Engineer” and No. A4924. 10134 





saaetn ie man with up-to-date experience.— 
Ridveen oa? “The whe Engineer” Office. 946 a 


‘anted, Experienced Draughts- 


MAN for Elevator and Conveyor Work on 7 laabeall 
Government contracts. No person resident more than 10 
miles — or already on Government work will be engaged.— 
i io ting age, ee salary required, and wten at 

liberty, to Box 516, Ay ete Advortising bes yc 163, 
Queen Wioterlmotecet, Ip 


Wet Immediately, inn on 


ey her ay of designing Jigs and Tools for 


Apply. stating expenrence to your 
Emplorment Ex ge, quoting “ The Eugineer™ and Ne. No. 
No persons already on Government work need apply. 











anted, One or Two Assistant 


DRAUGATSMEN for lar, neering Controlled 
take d in the Midlands. Men ineligible for the army, or would 










ined from the Registrar, College of ‘Te 
er. The last day for the ronsigt of applications is 
turday, Ist June. 
Canvassi g, either directly or indirectly, will disqualify a 





ificiency Engineer Required | « 








ndidate for appointment. = 

J. C, MAXWELL GARNETT, 
Dean of the Faculty. 

Principal of the College. 

















yorset County Council Educa- 
TION COMMITTEE, 

yEYMOUTH ENGINEERING AND JUNIOR 

TECHNICAL SCHOOL. 

WANTED, SENIOR ASSISTANT MASTER to Teach 


nly Engineering Science (Ex etmeental 4 7 oo — 
). Aw mce graduate Sokemea Works “re ence 


commencing salary £200—scale under consideration. Candi- 
— be ineligible for or otherwise exempt from military 


The ‘school isa new school, consisting of a Day Technical 
hool for apprentices in Engineering and and Allied les and a 
unior Technical Scheol. The will be 
aed to undertake duties in uaedina “oh bee both depart- 


a of application, which must be completed and returned 
pennind ewes not later than the 25th March, 1918, may 







CLEMENT G. BONE, 
County = 


a4 chester. 


Hrough of South Molton.— 
e Town Council REQUIRE a STEAM ENGINE, f 

eon pees pon about # ons 3 also a TI psa EY TRUCK 
‘own Clerk, South h Molton. ee ee eerie” 


\V/anted at Once, Rate Fixer for 


large firm in Eastern Counties manufacturing Internal 
ombustion an: Engines. Exp ixing price 
tes for for machining and niting on Soved Led n Ding — 
©, experience, and salary to the 1 nearest Em- 
0 ment Exchange, mentionin; ithe i 
neer” and 
016. No one at present on Gotirunee eee will be e: en f 


anted, | by a Firm of Public 
ECHANS TCAL ENGINEER, oy have had” expert raf 


Milar 
piperience. Of Hx eeiously, with firm of repute ; must have 


aap Pm a nn porithr ome ‘and stating — on = 
The Engin: Aa 




















































anted, pe -Engineer 
‘or INE of § inery. = ag be abl 
ay so trariogs, | understann pir ipe fitting and foundation 
¢ a previo experen Sage rig sep yen State fully, es confi- 
657, "The Engineer” Offices ns MltY Fea Par 
















diat D to ‘or Government Controlled Esta’ seh = reg If 
situated in the Eastern Counties. Onl ly men of sound experience 
who can show successful results need apply. = —Applications to be 
made to nearest Employment Exchange, sta! pace an salary 
required, mentioning “The Engineer” and number 982. No 
one already on Government work can 982 





ngineers, Designers and 
DRAUGHTSMEN, with vious experience of bar 
of Ferro-concrete Structu Ri UIRED by = ¢' MOUCH 
and PARTNERS, Ltd . 38, Victoria-street, S. W. oD Wg by 
Lotter, stating age, experience, and salary required. 


ngineer Required to Take 

CHARGE of the nee Side of a Controlled Works 

in the Manchester District tact ng about 150 hands. Must 

be 6 o'clock man; energeti: in the Readies cf male and 
female labour, and be capa 


ts. 
Tool and Small Tool experience” preferred *The ition is 
permanent and pi and salary to the 
nearest Employment Mey apace “ The Engineer” and 
number 1026. No one at present on Government work will 
be engaged. 1026 a 














Res nsible Deputy to Works 
anager ARTES at _— -_ pedis 0 eaten firm. 
Must have had good ex ence in wel works, com- 
prising engine 80 ‘oundries and Dalles ‘aa and in con- 
sequence must he a le to assist in proving an in, 
“ rks oe ducti fo 
sa , according to 
sary Pome? Toe “The 509 por ana ac a wen 


anted, Junior Chemist, Ex- 


PERIENCED in high-class Steel Melting, for small 
state 











ged soldiers with some technical training. Noone 
7A megs engaged on war work need apply.—Write, giving full 
Is of- previous experience, salary requi &c., to the 
nearest —s 5 igen Exchange, quoting “ The Engineer” 
and number 1036 a 





eroplane Draughtsmen.— 
WANTED, by old established Aeropl 








Required, a Good Mechanical 


Controlled Works, Birmingham district. State salary (including 
war bonus), when free, — also send copies of recent vesti- 
monials. No person already employed upo 1 Government work 
will be Sr or ‘Applicants must Tee eng to theiy uearest Em- 
 poaere and ‘won 


Pool Draughtsman Required for 


Jigs and Fixtures = size work); experience with 








press tools an advantage; Manchester district. No person 
already omeeee on Govwrainent work will be engaged.— gs thie 


Tngineer” an aud No. esos. 
Wanted, a Foreman for the 


Machine Shop of Machine Tool Works Colchester 
Distzict. Good opportunity for’ an energetic young man with 
modern experience. —Aveds stating ry pcerinee and 
full particulars of experience: to your nearest. Kun loyment 

change, mentioning “The Engineer” and number 1041 
Nobody already engaged on Government work need apply. 








A 


W anted, an Experienced 
MECHANICas FOREMAN over Fittung, Machine aud 
Tool Room ; must be accustomed to designiug tools and jigs. 


Micrometer ——- pecessary. 
e Building preferred. Good wages paid to 








several first-class DRAUGHTSMEN, with previous experience 
of Aeronautical Work ——— —Ay ay with full be tp ne 
of qualifications and salary wirel te our nearest L. loy- 
ment Exchange, ceontionting @ he Seer" and N le 
Mer on Government work need not apply. 





A2¥pp portunit ss lediandina Le e 
IN WORKS for several JIG and T 
DRAUGHTSMEN. Must be neat, quick, and have a oa 
knowledge of small accurate work; one-must have a good 
el of automatic machines and be capable of taying-out 
“B& Cams ; one will be required experienced in power 
weet of a small nature. Permanent position to really 
capable: men.—Only those not rome r on Government work 
and residing within mp a radius need apply, stating full 
experience, age, salary, &., to 562, “* The Engineer’ Office. 





A ssistant Engineerand Draughts- 
_ MAN ReQUIREY wich experience iu ships’ draughting 
for upplicatiun, stating full 
experience and salary ee No one at present on Govern- 
ment work or residing more thon 10 miles away will be engaged. 
—Address, 1028, ** The Engineer ” 1028 4 








Cm. Engineering Draughtsman 

UIREv for Governmeut work in Chatham district ; 

should my thoroughly Sac e with design of structural 

steelwork, bie“ for rape service — 

Write, stating age, paréiou! ae. of experience, salary requ: uired, 

and enciosi..g recent testimonials, to Box 1165, Wulling’s, 125, 
Strand, W.C. 2. 1097 a 








Electric Steel Furnace.— Applicants must 
aployment 
‘0 person 


and wages required, and ae ly to their 
br mt 
already on Government work will be engaged. 1015 a 


Civil, Engineering Draughtsman 





Exchange, ting “The E eer,” and No. A4915. 

Wanted, Works Chemist, for 

kaowtedget y tt yaa of One The Some Rom gy 
be 


Analytical Chemist Re eo tof 


E CHARGE of the Chemical ion of Labora- 
tory, controllin yw tena Shops, oe Foundries and Bronze 





Foundry. Candidates must have ie 

the a ly. conversant with thi eunieal ~ to! ~~ 4 te 
e wor! 

conn ~4 meet — and a ronan ng the - 


thelr tf atten 
their fen on) pa: mov ge their fotnuy pie also 
state age and salary required. The position i — a 


holds prospects for a suitable man.—A 
HERBERT, Ltd., Machine Tool Makers, Haevick “Wee 
Coventry. wa 








annie Cy ye in steel-work cuustruction and 
k. Must be ineligible for general military 
sevice. Writ stating age, a. bx 8 Wi and en- 
recent testumvnials, iiling’s, 125, 

Stran Tendon, Wad: > 


aughtsman Required, with 

good experience in design of rt Machinery 
ferred, although h applications from hi high-class men with other 
ice Would be considered. No one already on Govern- 








, away, need apply.—Address, 97 


ment work will fo —State age, experience, 
required and when Toe iy, to your nearest t Emplo spent 
uoting “ The Engineer,* and No. A4694. $87 2 





Drage htsmen-and Assistant 


praviateatEn mae TIRED on Aecropiane Work, 

London area. Goud mechanical experience essential. Noone 

at’ present on Goverument work, or residing more than 10 miles 
8, “ The Engineer” Office.: 975 a 











a pee man ith ability for organising work and coutrol of 
men and boys in the departmeat.—Apply through nearest Em- 
ie ment yee giving full particulars of experience. 
Quote Engineer * and number No one at present 
on Government work will be engaged. A 


\anted, Foreman Moulder 


(working, £ o’clock man) to Take Charge of small 
Foundry making Marine Engine Castings up to about two 
tons ; permaneut job to suitable man.—Apply, with references 
and wages uired, to the ieee Employment Exchange, 

kK ” and number ‘pasa. = one on 








Gowns: ein oat apply. 


Assistant Foremen (Several) Re- 


QUIRED at once for Machine Shops in large engineer- 
ing establishment in the Midlands. Good openings for high- 
class men earect’ Eanployes age, experience and salary required, 
to the nearest ployment Exchange, mentioning “ The 

eer” and number 889. No one at present on Government 
work will be engaged. 889 a 


Foreman Requiied for Brass 

Finishing shop in London district on Government 
work ; must be to production of repetition work to gauges 
on Herbert, No. 4and other capstan, as well as general light 
engineering. The ition is.a.permanent one in a well- 
established firm. No one at present on Government work or 
residing more than 10 miles distant need apply.—Address, 877, 
“The Engineer ” Office. 877 « 











PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 
4, Watling-street, LONDON, E.C. 


Albert-square, Manchester. 
26, Collingwood-street, N. ewcastle-on-Tyne. Sp 





SMALL ADVERTISEMENT 
SITUATIONS, FOR SALE, &c., 
Paers IL, IIl., IV. XCUL 


Numerical Index to Advertisements. 
Paes XCL. 


yh es 










ee 


THE ENGINEER 





M. 


ey 





P ch 
Foreman Re uired to Take 
HARGE of Grinding nm large Airetaft Factory 
in London district. Must be tli hi converséht with the 


most up-to-date methods and Sh tice. _ NO person 
already on Government work will be engagéd.—Apply by 
letter, giving age, full details of experience and salary 
—— to your nearest — change, men ening 
he Engineer” and No. A 





Foundry Foreman (Tron). —Firm 

in brewer ob distric' 1 mee ine SERV. ioe of 

rienced and Capable bé faniiliar with 

le to apply uptodate ow oy _ roduction of 

ilar Castings to 10-12 tons, It is 

ts successfully. 
nd sali 


an Ex 
and a 
Machine Tool and 
Foe eet = Pah ota have held mular _ 
Fu iciila: joul wi 
redtiired. Wo ou taMlé man the end 
progressive, a aaa already on Gavernment work will be 
y your nearest we i Exchange, men- 

tioning * othe gineer "and No. A4s# 1031 « 


Firm of Controlled Engineers, 

pith rorks in the pian London office, REQUIRE 

the SERVIUES of a IVE RE ESENPATIVE, who caf 
influence ordefs for Steam pecialities. A heats who hate 
by an salary and dommissioh. 

— Address, if first inst 985, “ The En ” Office, 985 4 


Representative V Wanted by Large 
important 
E ing im the Norn of Regent. be of 
Ecowinien: District te be a : eee veranda. on 
ham and Cleveland. No a on Government 
work will be en; .= Address, in 4 first instanee, stating 


age, e%perience and salary required, to 822, “The Enghew 


Storekeeper Required fort for Govern- | ¢ 


MENT Gontrélled Bigineeri 
Lusdeengiiy sipetioness Seen, cage os taking Sole Charge ct 
St6fes, an 
aoe pply, wing fl particulars CT exponen ce, and 
ary fequired S the nearest Employment apenence ten. 
tentees he Engineer” anc number 1621. No one at present 
on Government work will be engaged. 1021 a 


You th Wanted for 


OFFICE ih Surrey Town. State eas 
salary required.=-Address, 1042, “ The Engineer 


Wanted by the Banbury Water | 43 


Co, a c PLUME BR and MAIN LAYER, jncligible for 
Wages 35s.—Apply to MANAGSR, 21. arl- 
Banbut ¥. A 


Wieree Required Must be}: 
al 
sim Ge mth then reusitg a biel ae 


and thi 
rhe avin — Apply, stati 


full perticalars. te “4 S1 BW. 
Nétherfie, Merstham, Surrey. 


ea Engine Fitter Wanted to 
out Grorhauls and Repairs on slow Speed Disssl 
Ee — “Tat _ 


t position for suitable man. Pei ye us 
py Le ston, 3. W. 3. 967 a 


iedh nd 
lars a ; ty Cotta 
ood Engine Fitter Wanted. 
the MANAGER, Water Works Frimley Green Surrey. 680 « 


Advertiser (25), Grade III, 
Public Sdéhool 


and 2 years’ SS em Bogineering 


























Engineer’s 


T° and 
i 





Howe Aeaty 





ed shes and talc sf 





mes I= y ay ‘agziuns 











wo Mechanical Sen 


Se ert RE POSHUNS ta" By y= fh a 7 gp. ae 


olomew-road, N 





orks Manager and Production | » 





ENGINEER, with ong experiehoe in ition pro= 
duetion of a h 4 yearé really ae a} 
experience, a Ss CHANGE. first~ niser, and & 
thorough knowledge of the Air Board ddress, P878, 
“The meer ” Office, P878 B 
W orks Man er is Open for 

RE-SN@. an gt ge Large 
ekp@ivence in high-clais wood. uuing ery § years’ 
_ rien Pate, in manufacture of all types of mac! ant Faye 

“The Engineer” Office. P8389 5 





Works Manager or Assistant. 


ENGINEER (30), with all-round ex: Ree, nartag 
for several meh pe ay ot over 368 bam 
dept. inc! ning, ng, 8 
ihsj mapaotion oh gn, molar tac ahd 
pag 8 3 is OPEN fer EN iy gh on similar class poe 
Minimum Salary eonsid us on 
L nin. Address, PBGO, * The Bugivecr 4 Oihes. 24 a8 os 


Works ge ya Seeks Poaition 











anted. —One Set Reduction 


to transmit 360-600 8.H.P., either 375, 600 
600 B.P.M. toed REM Must eee 


order. 

“i l4ft. dint. “hope ae about 10-14 toins 
& ret OULD EELS, to ti it 

about 6ft din 

One 


+7 Loeb wae approx. Workifig 
 STREL FLY-WHEEL, weight about 5-6 tons, 
dean wir: -WHEEL, weight about 4 totis, 

about? ft. 6in. diumete: 


Send full oo, prices, ee 7 where may be seen, 
Address, 862, “ The Engineer ” O' 862 


Wan nted, One 15/20-ton ‘ 

WHiaHk BRIDGER, with Rails; me in 

equal to new. Price, specification, and’ be seen, 
THOS. OXLFY 


SHILOH WORF 
Télephotie : 4650 (3 lines). Te 


Sec: ud-hand 


MACH NERY. 
RS, sk of blades 7ft. Vit 5 cope npable of 
vith i Mest pk: ING yah E, Napabie of ten ding Mt. by 
/16in, 

ONE HBLANC oP RAISING MACHINE, complete wt 
érank, &e. ONE Oeplts KVER P pable of thn 
ing Boles, holes throw 1/16in. ay FA dépt! ae gap about 18in,— 

he Engineer ” Office. 
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rhs tebe 


GUILLOTINE 
éut iy or wits 


TO ALL 


QONcERN, 
Ay Wile Wee 
illi . pj 4-Toad, Kingsland, y. 
by AUCTION, Uitin ‘he show om 
Mh 1 
cat, et . ©, ahd « . 
4 bons © i cahvag, ou 
coll tepe, * f lwath ’ 
webbity: ath@r baitets 
t ols, nu: combs, 8900 boot 
ir “—e) tee 2 shafting and pulley 
nuts, 2 tons screws, 8 tons grease softs day 
ton 4, and W ewt, Di . 
=| : Xon's graphite pipe fage® 
"= view Gay prior to Sale. Catalogues 
NE S of ti 
a | aie FE an” Whitechapel: rroad, E. 1, and q raat AU 





“YT At Valuation, about | "160 
willy MOTORS and and REPAIR latey 


audi how  $teady 


143, Cannons sly 


turnover 2 Lt 
—ARNOLD and CO, 





22 i 1918 


0, oh 












i) 





va ) Berk 


For Continuation of Auction Fre 
rents, 


£8 page XCII 





Fes Hire, 
strea, 


BORING TOOLS Al Spr Goa Contractor's 
and 


= Bi E. vot ey No, 978 Hop, 








practical engit A 





i ot Fifteen yeats’ experi- 
ok all ptt ny th copay pes aistok to con- 
Welling 5000 eon, First clase testimonials. aie eee 








Wanted, Second-hand Converted 


main li AL WAGON t 
in ine SO. GONS,—Lewest price ¥,™ 





% “The Engineer ” 
ceountant-Secretary Desires 
MO yg Wanted, Ten-ton Loco. Crane, 
aad a “Replies tretted tn t conhdenve.-adarem, | gud more can be tN iemmbaiiide 52 
Pie" The Engineer ” Office. 4 Peron B Smee rei 043 F 





Dreaxg htsman (89), Disengaged 
~— and eee Ba - and tévhnical tfaining; 16 
Pore," The Bugiieer Omee capenee sah 


Expenienced Mechanical 
R 


AUGHTSMAN (4s) DESIRES ENGAGEMENT. 
ences 
gt 





|, ols, ws ex’ ve 
aoa ao ayy 3 shop trained.=A: ee 
Bb 


Lending g Draughtsman (29), 18 


fecpactenes shops and D.0., Ordnance, 9) and 


porate bines ; years’ siege seuse Automatic Gus, 
fers fr ORAUR MAN si maerhopeans | poss 


Mechanical Draughtsman, with 
ESIRES ENGAGEMENT 
ress, 866, “ The Engineer aA ee 








in ayes SWecunineter. —Add 





F{raraulic Press fy eman, 


steady &rid reliable, DESIRES SI N in Eng- 
ant Expert in calculations, y- ond a ae 
adress, F864," The The Engineer” 


A Large Firm of Engineers in 


mets, aS oeaene oe for a div Pur 
oa 
corurse tb include bot Works a a 
Address, 2002, “‘ The Engineer 








edteation, DESIRES APPOINTMENT 
Department or on Government work. oo TA 
in Governinent Inspection work. — Addréss,; P71 
Engineer ’ Offiee. 


Dischares ed Officer Engineer | ¥ 


ric tical experience i 
tional Conk, Fiche work of St SIMILAR NATURE 
Addfess, 1045, “The Engineer * 


ng., A.M.I.M.E., M. Inst.Met., 
A with 14 years’ prattical and techhical e reMEN woth, 
D.O. and corfespondence, DESIRES APPOLN MENT — 
there is seope for initiative. —Adtiress, P865, “ 


Offiee, ee 
Exgineer, Practical, Technical, 


and Cemmercial. ist Class B O.T. Cert. 
Chief Engineer; DESIRES RESPONSIBLE Posigion. 
Good refs —Addtess, P861, ‘‘ The Engines? ” Office. 


Engineer (31), A.M.I.M.E.,Elee- 


ICAL and Mechanical, — wide ex ericuce in Lj 
lay-out, erection, and maintenanee of ee Rowe BP qT pe 
general @xperience, SEEKS APPOLN: TMEN Tas Cnr EN- 
GINEER or CHIEF * ASSISTANT to a large concern:= 
Address, P865, 2a The Bagiveer " Office. P855 B 


Ee ineer (35) Wants Position 

RB&SPONSIBILITY with firm of Cae Engineers ; 

x te intreduce |: arge amount of work aftef the had om 
** The Engineer ” Offiee. 


Engineer ( (46) Seeks Position of 


eecanaornctcns ‘ag pot CHARGE; either side; any 




















class construetic: railway, slips, &c. 
Commercial and iministeative ability. — Address, , ** The 
Engineer” Uffice P8380 B 





Factory y Superintendent or Pro- 


DUCTION rAd fet REQUIRES POSITION. 25 
years’ experience. Good organiser.—Ad P87, “The 
Engineer ROthee. bs07 2 





[2 Administrative or Advisory 
Capacity, COMMERCIAL ENGINEER (disabled left 
comprehensive experience, phrowd, tactful, aren Pak 


hand 
aoe 3s APPOINTM nT Adare, 


atid far-sighted, 
“The Engineer ” 





ower Station Engineer Seeks 
CHANGE oft war work; has held present ition it 
charge of éolliery generating station for 4 years. Flas had me 3 
years’ practiéal experienee in the maintenafice of stea: 
eleetrical machinery, also good theoretical knowiodige of of both. 
—Address, P2863, “The Engineer” Office P6635 2 


——- Mechanical Engineer 





of good education {age 50) WANTS CHANG Charge 

of p ant, engines, boilers, pumps, &. ; marine experience, 
knowlelgs of “refrigeration ; capable and ‘reliable. Moderate 
salary.—Address, P873, “ The Engiteer ” Offiee. P873 B 





ecretary, Manager or Buyer. 
16 years (19 2 to 1918) oorry ef Messrs. Buck and 
“A man, Limited, of London — ngham, Manchester and 
Glasgow, suppliers of all efigineering figiven Ag m- 
petent to manage any ubdertaling wheré ‘ould commercial 
experience and thorough knowledge ef mercantile law are 
a. Highest re swale EORGE L. PRECIOUS, 
8, Engayne-girdens, Upniinste P8568 b 
ool and ae ores Engineer, 
pomening expert knowledge of la em 
ployed in nigh -c1A88 inns production, D DeStnee Posts: 
WORKS MANAGER or Superintendent with pro cate 
Firm e tpn accurate repetition work. “s 
mechanic and d 
perience ebbained with ountihent firttrs ; tty Cechpying 
responsible position ift large ee. ‘works manufacturing 


aero-engines and aeroplanes ; age Address, P794, “The 
Engineer ” ¢ P794 5 








[>s*. C E., Inst. Mech. E., B.Sc. 


ce Epes Te he, perwonally PREPAR &. 495 


anted, Three Bide or Saddle 


TIVES, 4ft. 


bo balin-ogh ey trok ition wait th 
sent et SORE i habe 
Li ight and coke Co., Hocesderr road, S. 





anted, Two Steel or Cast Iron 
STORAGE TANKS, 20/25ft. diameter "KE B/G high. 
=Write, TANKS; c/o Tayler’s, W Fleet-street, 





anted to Hire Suen 
od 80, POLI, ub to abt 
isthe 4 Pv cma hg 


Beads pte Rs ag 


aoe Sy 45 dos. arora ot 
tion, &c., 


antéed to | Purchase, for a 10- 


BP. Traction Engine, a PAIR OF ROAD 


Fowler 
brapriivg the fe MANAGER Letant Mines Pendecn, Gort aoe 
Wanted to Purchase, 8 or 10 


H. vate TRACTION Pte = RO. 

WHEELS. diameter, f6 ie he owiet et rection won 

Engine.—F urther or particulars by a “4 suns 
ine; Pendeen; Cornwall. 


6 ad 
kama Be 











«ime Recorder Wanted. 

co Subd whers cap Be dota. xT. R., Smiths 
Advertising mey, Ltd., 100, Fieet-street, Sy 
Bd 





aot Boiler, or Similar Type, 
WANTED, About 10ft. high, 4ft. 6in. dia., “120 fb. 


rapes. —Offers 


» seouas and OD., Ltd., Kitig’s Lyna. 





- either Ts ot by coft 
we Gv teive years, Courses can be 
Soumaemeed atany oman Hy Victoria-street, Westminster, 8 W. 





ns, Engineering Tutors | § 


a t: : Me ” istrejgaacr Charset Baginearng | — 
M C8 ani antes. Oxtord-road, 1 

tics and Mech: "Manchester 
‘Agent for gent for Tools and Steels Re- 
aena, on commission only.—Addréss, ee, “The 


QUIRED in Birmingham distric also Manchester 
AG Old- established Firm in 
ivetpool 











eer” 
mnie 
re prépated to ACCEPT jatt AGENCY fot 
one or ictpo Spevlalitirs, or for Coudenset of Lapwelded Boller 
Tubes. Only manufacturers — With, Good con 
amongst railways and steathers.—Write, Box ‘ N58,” Lee and 
Nightingale, Liverpool. 981 » 


ompetent Electrical and 
MECHANICAL ENGINEER in Glasgow DESIRES 
AGENCLES.— Address, 1046, ‘* The Engineer ” Uffice. 





_— 





esponsible Position Open f for 


ork, inl protanie ihn Wheatuer iu ine, 
wi ax 
PRI tly Spat bec. 





Reguired, Quantity of Second- 


Pull pareat AND STEEL ROOF PRINCIPALS, 20ft.-25ft. span.— 


04. pT ARVE Y ya CO. mttondén). tae Woate 


Ltd., Wool cproed, 





— 


Rese uired to Purchase. — Two 


¥ yo hand standard & 
y British makers. Four wheels co 
to 18in. cylinders ; A not og: than Weis fos anode 
ind full rtiewlars and loWeést price f.0.r. ve WoT 





Qecond- -hand Vertical 


a 
MAGQHINE; , mess be of latest type; fe. he 
dition. en oo full particulars, price, &c 


Engineer ” 


GAS AND OIL ENGINES: 
A British Engineering | Firm 


invites oerons for Patte: Draw: 
ngs, Tracings, Illustrations, & nection ry a vot 
pon series of G 
Suet-en 


Modern Throttle ais Engices and 

neers, and also of Semi-Diesel Crude Oil 
Engines. Sizes range from 10to 250 B.H.P. These Engines 
are past the Spar ey stage, and are already ofi the British 


“4 oo — as , mer 
an “re Details in re 
Adaress, 04, The Uasttgs ae 1040 c 





, in 66 





[mperial Engineering Service. — 
NICA ." 4 STRU! RAL DESIGNER- 

DRAUGHTSMEN. Tel. 6309 Avenue.—60, Mark-lane, E C. 3. 

Let us quote you for drawings or tracings. P630 i 


Wanted, for Immediate De- 


LIVERY, New ot Second-hand SHUNTING LOCO- 

ae Must be __ +e ie i or 
in. ; steam pressure, b, to i nch.—. 

giving full palticnlars of engine, 1688. wine Rngineet i "Ome. 


Wanted Immediately, for Ex- 


PORT, eye ate! Suan, New or Second-hand, 








capable of handli 2000 gallons of water per minnte 
Sguinet a head of 
YORE , SPEA 
5, London 


ar Suildings, 
987 F London, E.C. 2. 





W: anted, Modern Engineer's 
200ta, OLS, Grinder, Vertical and Bonet) Millin, 
Lathes for aero engine parte. 

Soret MM Sed On co., Engingere, n Fela. 





CRANES. 
Wanted, New or Second-Hand 


ELECTRICAL OVBRHEAD e4 v f; L LING 


ORANES ; spafi approx. 25ft. to 30ft. ; loa 5 tons, 
Address, om mith price and fuil “partiaclary, hse, “ “thie ‘Eng 
heer * 





Wanted, One 6-wheel Cou 


cO., aft. linderé, i2in. oF upled 
Steam pressure, 4-- oF s itr per per sq, Sich Add 

satire price, eopy of last ace report, where loco. adie 
aoe ted agd age of same; to 963, “ Phe Bugineer 








Time Recorder, as. New, 
. , ath ; latest model. What offers?—A. F. 
PELLEY, 149, Farringdon-road, E.C. 1, 1711 6 


ench Punching Presa, Fitted for 


‘er, Made Alex. Mathiesén ahd Son, Ginegow, 
» Ht Vie lengt ft. 6itt., width ft. 6in., weight im fren t 
—Uan be seen at thé CAXTON PRESS, Button mt. 


ontractors’ Steel Rubble Ski 


S, 
10ft. long by 5ft. wide by eft. 9in. high, FOR ‘a 
GRAHAMSLEYS, Litd., Newcastle-oni-Tyne. 


FOR SALE. 
Cre Comp. Hori. Dro 
ENGINE, by hmm ag and Co., with cyls. 


diam. by 
Cross Comp. 
13in. 











op Valve 

6in. and 264in. 
in, stroke, 

fear ri. ENGINE, by Riches and Waits, with cyls. 


and 22in, diazb. by %in. stroke. 
Two Vert. ‘Gomp, ban , by the Brush Co., with sin. and 


lbin, ey! pied Vert troke, 
i of Cot 1 Vertical ENGINES, by P. Brotherhood and 
dg tA ls. by 10in. stroke, 
Autonet Her ENGI mm, “by Robey and €o., with cyl. 17in. 


22 BHP. Gr “onder © Gas’ ENGINE, No. 47,960; 9sin. cyl, by 

20 B.HL.P. Crossley GAS BNGINE, tube ignition, 84in. cyl. by 
Hori. NG and TAGES 7 aie by Noble and 
111m, Centres Dont a remind TORPSTA LATHE ot 6ft. bed., 


ra MACHINE, to plane 6ft. by 2ft. 6in. by 2ft.; one 


ATALOGUR of Stock MACHINERY, rgd free 
(08, W. WARD, Led. ALBION WORKS, 
Tel.: “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 





‘or Hire.—Omnibuses, ous 
ps Single Deckers, for conveying munition wotkers to 
from cars in good rutming conditi 
wgith tull partiewlars 


Apply as £6 Sinicatnontae ba 
Péess, Ltd., 13/16 Fisher: -street, London, W.C. 1. « 








Pumps and Well 
OU eh Well he, si 
» Upper Sroun 


ci 


or Sale, One Complete 4; 
Lock, ong sisting of about / 
et x x ott. in. er with iran pip 28 5/16 thiek. 
2 Cast rs, &c, 
eKING, Engineet, Maidstone, PR? 
or Sale :— 
HAND CRANE, having 50ft. jit, 
Tlsbg. revolving Hight round Litt ' nbs 
fi rat 7. 16 tas ry at in edie 11; 204 acy re) 


t 26tt 
VACt { 3 ” 
idin, Geroker belt dri ‘ PUMe, 
Es60R, Restig tin. Cylinder by 6in, 


age T STEEL LL ROLLS, mein 
it, drive, 


pair fi, ane ‘te 


or power op 








stroke 


an aps Tolls ih, dig 


stand, eq 
by Sie ong AVIS, 18s, Billiter- balidings Fc 3 &@ 
litle 
or na 
pied unitio s permit.) 
MPS, he R, complete With ty, 
aye 
ie with ga Wilke ae ie Astin 
aie ay Ma 04 aq. ft., ; beat stitfice, 
= tener ir fae ta 
Retary eurkene Condenae” 
set nda x 
CHIMNEY.=W.1, “et 6in. dia. x 90ft. high. 
fess, wt Moe neer ” Office. 64 
"| For Sale :-— 
Two BABCOOM and WILCOX WATER-TUBE 


each having total heating surface 4% 


= 


One DITTO. | _ Banting surface 1827 sq, ft., 


PARSONS - STEAM TURBINE, 3500 
akg So 200 1b. to sq. in., With alternator, field 
d exciter complete ; 


cotmplete with Superheaters and Mechanig 


with 
KY, 


3 0000 volt maximum bead j 


WILLANS- —— tao TURBINE ni 


fine olts, Ped oe (anton rm 
v Ww 
pan air and ctealating or ae 
2- PHASE aLTeaN ATOR, 1400 K.W., 210 
‘ h nt 
rerdcal et 7% ‘Bau end iereem, eae ae 


2-PHABE ALTERNATOR, 1400 K.W., 


tte, §0 cycles, by the E.C, Co 
volts, cine ry J and 5 ey 


aciter and condensing 
850 ik W. ALTERNA LOR, “thiée 


210) 


with triple-expaueite 


Laren, complete with 


cycles, 


oy eb 50 
2 H.P. Cross-com- 


Bo rola by BTS. Qo, rive tH. Gree 
oo stroke, "ey wh oft. a. kc. Be. Vey 
225 K.W. GENERATING SET, Tandem (on- 


with Corliss valve gear, 300 H. 


= in 
ever ro. TH. Coy.,; 500 volte, comp. wound. 


R. H. 4, LONGBOTHAM & CO., 


WAKEFIELD, 
a 


Tek ‘Add 
for Sale :— 


VERTICAL Ss ‘OUND CORLISS ENGIN 
ders i and 2 raid stroke, ay wheel i 


0 1b. 
eons arenas ere ENOINE. cylin 


Honey 





P. Gene- 


Lid 


ues held th New NEWCASTLE-ON-TYNE 
Masato S ms 


E, eflit 
iio. dis 


der Wt 


Sin. stroke. ood, Sowerby Bridge. Préssure 85 !b. 
YORIZONTAL ENGINE, Tylinder 194in. by Soin. str 
10ft. fly-wheel. Marshall and Sons. Prossture 120 Ib. 

G "an horizontal, c: — 10in. by 20in. stroke, | 
rebel tA wo fiy-wheets and pote 


and oan Birmingham 
u in neeret co 


PERF 
CON ebUrr 00 CO., Ltd. 


Fer Sale — 


, complete Wi 
arbors 


., Plame-street, Birmingham 





CTA SEAMLESS STEEL TL a acl 


10gifi. x 32in. 2H no tora STEAM ENGINE, 





6in. x 12in., Tangye pete oa ae _— iP a 
norun 
"a. x iain, ‘Sore oss as ENGIN neat 16 HD. tt 
a. Sin, Stapdard dio, Wer ic a tal, 4 far aoa 
in. x orizopta ne 
* R Engineer, Maidstone. PRN 
For Sale :-— 
nd-hand we. MAIN E WAGONS. 


25 Seéeotid-hand 10-ton O. Vine ew At 


3 Brand New 12-ton 
4 Second-hand &-ton 
d-hand 10-von STUNE BALLAST WAGON, 


mJ. li length. 


INS. 


re LINE WAGOSS 


with fal 


6 Tip WAGONS, 3ft. gauge, ag pent yt 


§ Vertical BOILERS, ON 6in. by a 
7ft. 6in. by 3ft. 6in., 801b a ny by 
com plate on C.1. Stand, 5ft. 6if. i Ome 9in., 


PEO tons Second-hand B.S, JOISTS, 3in. by lin. 
lengths, ex stock. 12in. had in. and 10in, by Sin. anc 
6in. JOISTS, also in stoe! 


oft. 4 
ers. nh 


» to 
‘ 10in. bt 


J oseph Oxley, Vicar-lane, 


SHEFFIELD. 


Phones : "Grams : 


Fo Sale :— 


25 oa Portable STEAM ENGINE, 

et ha Portable STEAM ENGIN®, by Robe 
pressure. 

Pi BLH.P, Crossley GAS ENGINE, “U" type, No. 

a) BA. Growl Cross ley GAS ENGINE, “8 tips, N } 


Crossley GAS ENGINE, ‘ M "-type, So. 
PUMPING ENG GINE. Rain type: 
om ae 
SPAN ‘ay 


=|E. Sale, Blower, | 5- -in., 


beni ri 
pigtdsal ad et RING and na OO, Ite itd. 
Haneworte, Glen Glos. 


830 saat 
3720 





by 





“Stability.” 
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ft., with 
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THE ITALIAN BATTLE FLEET. 





TuE declaration of war against Austria-Hungary in 
May, 1915, found the Italian Navy ready and for- 
midable as an instrument of combat, but ill-prepared 
in some respects to deal with the strategical problems 
of a purely Adriatic campaign. The coast-line of Italy 
in that sea is more than 650 nautical miles in length, 
yet the only harbours at all suitable for naval pur- 
poses are Venice and Brindisi. The first-named, 
however, has been made virtually inaccessible by the 
numerous minefields which it was necessary to plant 
in order to guard this vitally important area against 
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TYPICAL ARMOURED CONNING TOWER, ETC. 


enemy attack, and the Italian Fleet is thus reduced 
to a single base on the whole coast. 

The adverse strategical conditions under which it 
has to fight were lucidly explained by Rear-Admiral 
Mazzinghi in the ‘‘ Navy League Annual ”’ of 1915-16. 
The western coast, he pointed out, is for the most part 
very low, and therefore does not lend itself to fortifica- 
tion, except by costly artificial works. Not only is 
there an almost complete absence of gulfs and bays, 
but the conditions both of land and water are most 
unfavourable to the creation of naval ports. The 
waters are shallow, and silt up so rapidly that a fair- 
way can be kept open only by continual dredging. 
The bed of the sea, composed as it is of sand or a kind 





eastern coast, the attackers would have the sun in 
their eyes, while those who might be watching or 
moving on the Dalmatian coast would have the sun 
behind them.” 

The Austrians have none of these difficulties to 
contend with. At many points along their coast the 
mountains jut out into the sea, and deep gulfs lead 
between these lofty promontories into almost land- 
locked bays which can only be approached through 
narrow and easily defended channels. Furthermore, 
‘‘a sereen of islands extends along the whole of the 
Dalmatian coast, forming an intricate network of 
canals which render an approach to the coast ex- 
tremely dangerous in war time, a mass of ambushes 
and traps—a screen behind which, by interior passages, 
the fleet of the adversary can securely and secretly 








completed, is in a class by herself. She was laid down 
at the Castellamare yard in June, 1909, and com- 
pleted in 1912. She is 541ft. long on the water-line, 
the beam is 85}ft., and the mean draught 28}ft. The 
normal displacement of 19,500 tons is increased to 
21,000 tons at full load. Her Parsons turbines were 
designed for 26,000 horse-power to realise a speed of 
23 knots. There are twenty-three boilers of the 
** Blechynden ”’ type, fired with solid fuel, though, in 
addition to the maximum supply of 3000 tons of coal, 
about 700 tons of oil are carried. On trial the Dante 
attained a speed in excess of any battleship then 
afloat. During one-run on the measured mile she 
worked up to 24.5 knots with 37,500 shaft horse- 
power, the mean speed in a six-hour full power trial 
being slightly above 23 knots with 32,250 shaft horse- 




















SECONDARY 


separate into units. The sea which laps this coast 
has a bottom of a rocky nature and usually very deep, 
so that those of our submarines which desire to 


operate in that quarter have to keep up an incessant | 


motion while submerged, with very great discomfort 
to the crew, consumption of fuel, and waste of | 
material.” 

In face of the preponderance in heavy ships which | 
the Allies have at their disposal in or near the Adriatic, 
it was scarcely to be expected that the Austro- 
Hungarian fleet would choose to accept a pitched 
battle. Instead, their tactics have been confined 


almost entirely to raids by light forces against the } 


unprotected Italian coast and the Allies’ lines of 
communication in the Lower Adriatic. Against such 
tactics heavy armoured ships are of no avail. 
vessels of the greatest value in these circumstances | 
are light cruisers and destroyers, and unfortunately | 
the Italian Navy was inadequately supplied with 


The | 





ARMAMENT OF A DREADNOUGHT 


| power. At this speed the inner propellers were 
| making 400 revolutions per minute, the outer ones 
| 315. With natural draught a speed of 22.6 knots 
(27,750 shaft horse-power) was easily maintained. 
| The use of the oil sprays increased the power from 
16,500 to 21,500 shaft horse-power, or by 30 per cent. 
| As a modification in the design had added 1100 tons 
to the original displacement, it was apprehended that 
the ship could make her contract speed only with 
great difficulty, but, on the contrary, she exceeded the 
highest expectations. 

Compared with other ships of her date the Dante is 
very lightly protected. The belt is barely 10in. at 
| its thickest part, and the turrets carry 9}in. armour, 
while the secondary battery is behind 4in. plating. 
The main armament comprises twelve 12in. 46 calibre 
guns, mounted in four three-gun turrets, none of 
| which is superposed. " While therefore all twelve guns 

can be used on the broadside, the end-on fire is 














: BIG GUN PRACTICE 


of argillaceous conglomerate, enables hostile sub- 
marines to remain for long periods in ambush, without 
risk of injury. ‘The wash of the currents,” says 
Admiral Mazzinghi, ‘‘ brings to our coasts all that 
which the opposite shore has given up, from which 
reason under-water drifting mines, or mines which | 
have broken their moorings, come sooner or later | 
according to the season and the winds, but come | 
without fail upon our shores. Even the sun is 
strategically against us. If, for instance, a naval 
force left the western coast, in order not to be seen, by | 
night, with the object of making an attack at dawn— 
the hour most propitious for surprises—on the 


| vessels of both types. 
| consisted of the following ships : 
| the ‘ Dreadnought ” 
| completed ; eight battleships of the pre-Dreadnought | 





At the outbreak of war it 
Four battleships of 
type, with two more being 


era; nine armoured cruisers, eleven’ small cruisers, 
thirty- three destroyers, and sixteen under construc- | 
| tion; seventy-three torpedo-boats, and eighteen | 
| submarines, with several others being completed. | 
The Dreadnought sqyvadron has since been reduced | 


| to five units by the loss of the Leonardo da Vinci | 


through internal explosion. These five vessels are | 
| magnificent specimens of naval architecture. 
The Dante Alighieri, -which was the first to be | 








A BROADSIDE 


restricted to three. Of the twenty 4.7in. guns com- 
posing the auxiliary armament, eight are in double 
turrets at bow and stern, and. the remainder mounted 
on the main deck. There are sixteen smaller guns 
and three torpedo tubes. 

The next two ships, Conte di Cavour and Giulio 
Cesare, which are larger and more powerful, were 
launched respectively from the Spezia Dockyard and 
the Odero establishment at Sestri Ponente in 191]. 
Their principal dimensions are as follows :—Length 
on water-line, 5753ft.; beam, 91}ft. ; mean draught, 
| 273ft.; length over all, 577ft.; normal displace- 
ment, 22,380—Cesare 22,500 tons. They are pro- 
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pelled by Parsons turbines, designed for 30,000 
horse-power and a speed of 22 knots. Blechynden 
boilers are fitted in the Cavour, and Babcocks in her 
sister ship. The maximum coal supply is 2500 tons, 
together with 1000 tons of oil fuel. On trial the 
Cesare worked up to 33,000 shaft horse-power and 
23 knots, the mean speed on the six-hour full power 
run being 22 knots. The armour plating is generally 
of the same thickness as in the Dante, but it covers a 
larger area of the hull, and the secondary guns are 
protected by 5in. armour. Thirteen 12in. guns are 
mounted in three triple and two double turrets, 
which are disposed alternately on the centre line, 
the double turrets being raised to fire over the forward 
and stern turrets respectively. All the big guns 
have wide arcs of fire. The eighteen 4.7in. guns of 
the auxiliary armament are in a main deck battery, 
and there are also eighteen 3in. 14-pounders in the 
superstructure and on the barbette tops. Three 
submerged torpedo tubes are fitted. 

The third vessel of this group, Leonardo da Vinci, 
caught fire near the aft magazine while moored 
in Taranto harbour on the night of August 2nd, 1916. 
Although the magazine was promptly flooded, other 
explosions took place, and the ship foundered in 
six fathoms of water. 

The two newest battleships are the Caio Duilio and 
Andrea Doria, both of which were launched in 1913. 
They are almost identical with the ‘‘ Cavour ’”’ class, 
save that they displace about 300 tons more, and 
carry sixteen 6in. guns in place of the 4.7in. weapons 
mounted in the preceding vessels. It may be said 
that the entire group of five ships described above 
are eminently representative of the tactical principles 
favoured in Italy, viz., high speed, light protection 
and the greatest possible volume of fire. Their 
handsome appearance and carefully thought-out 





LAYING 


structural details are well displayed by the views 


we are enabled to publish through the courtesy of his | 
It may be | 
instructive to compare the main features of a typical | 
Italian Dreadnought with those of the four ships of the | 


Excellency the Italian Naval Attaché. 


“ Viribus Unitis”’ class, which comprise the strongest 
squadron in the Austro-Hungarian Fleet :— 


ConTE pI Cavour. Virisus Units. 


Length, ft. 575 495} 
Beam, ft. 912 894 
Draught, ft. 273 26? 
Displacement, tons 22,380 20,000 
Speed, knots 23 20 
Belt armour, in. 9} il 
Turret armour, in. 94 ll 
Armament 13 12in 12 12in 
18 4.7in. 12 5.9in. 
18 3in. 18 3in. 
3 torpedo tubes 6 torpedo tubes. 


Of the pre-Dreadnought battleships, the most 
interesting are the four units of the ‘“‘ Vittorio 
Emanuele ”’ class, whose design is regarded as the most 


successful ever produced by that gifted constructor, | 


the late General Cuniberti. These ships have been 
so often described that it is unnecessary here to deal 


with them at any length. They displace 12,625 tons | 
and can steam at more than 22 knots. The water-line | 
is protected by a 10in. belt, and the other vital parts | 


of the ship are also well armoured. At bow and 
stern a 12in. gun is mounted, while twelve 8in. 
guns are disposed on the broadside in double turrets. 
Although comparatively light, this armament was 
expected to prove very formidable against the 
average battleship of ten years ago. The Vittorio 
Emanuele made a speed on trial of 22.5 knots, and 
others of the class have done even better than this. 
Two older battleships, Benedetto Brin and Regina 
Margherita, which formed the next.class of ‘‘ Navi di 
Battaglia,’ have both been lost in the war, the 


first-named by internal explosion in September, 1915, 
the second by striking a mine at sea in December, 1916. 
They were ships of 13,427 tons, both launched in 
1901, and capable of making 20 knots under forced 
draught. The list of effective battleships is com- 
pleted by the ‘“ Ammiraglio di St. Bon’ class, 
consisting of the nameship and the Emanuele 
Filiberto, launched in 1897. The displacement is 
9800 tons, the speed 18 knots, and the armament 
includes four 10in., eight 6in., and eight 4.7in. guns. 
The dividing line between battleships and armoured 
cruisers is not so clearly drawn in the Italian Navy as 
in other fleets, for in size, armament, and protection, 
several of the armoured cruisers are superior to the 
smaller units of the battle fleet. This is especially 
true of the group of four ships—Pisa, Amalfi, San 
Giorgio and San Marco—launched in 1907—8, which, 
although classified separately, were identical in all 
essential features. The characteristics of this type 
were :—Displacement, 10,250 to 10,600 tons, designed 
speed 223-23 knots, an armament of four 10in. and 
eight 7.5in. guns mounted in double turrets, and very 
robust protection. Reciprocating engines were fitted 
in all except the San Marco, which has Parsons 
turbines, and attained a trial speed of 24 knots. The 
Amalft was sunk by an enemy submarine in July, 1915, 
while reconnoitring the Austrian coast. Of the older 
cruisers, the Garibaldi was lost in the same month, 
also by submarine attack. Her sister ships, Varese 
and Francesco Ferruccio, of 7350 tons, have the 
moderate speed of 20 knots, but are well armed with 
one 10in., two 8in. and fourteen 6in. guns, and have 
good protection. The remaining three ships are 
the Carlo Alberto and Vettor Pisani—6500 tons, 
19 knots—and the Marco Polo—4583 tons, 18 knots— 
all carrying a mixed battery of 6in. and 4.7in. guns. 
In light cruisers the Italian Navy is far from strong. 








At the outbreak of war it possessed only three vessels 
which conformed to modern speed requirements in 
this class, viz., Quarto, Marsala, and Nino Bixio, 
completed in 1912-13. The Quarto is 431ft. long, 
with a beam of 42ft., draws 13ft. of water, and dis- 
places 3480 tons. She is equipped with four sets of 
| Parsons turbines, supplied by ten Blechynden boilers, 
and designed for 25,000 horse-power, equivalent to 28 
| knots. On trial she easily surpassed contract require- 
| ments by maintaining a speed of 28.5 knots for 
| several hours, and reached a maximum of 29.5 knots. 
| Both coal and oil were originally used in the 
| furnaces, but as this system did not give satis- 
| faction all the boilers were subsequently fitted 
| to burn oil only. Protection is afforded by a lin. 
| steel deck amidships, and very minute subdivision 
of the hull. The ship is lightly armed with six 4. 7in. 
and six 3in. guns, besides two torpedo tubes mounted 
above water. 

The Marsala and Nino Bixio differ but little from 
the Quarto, save that their displacement is 3600 tons, 
and they are fitted with Curtis turbines. In the 
course of her trials the Bixio steamed for twelve hours 
at a mean of 26 knots, but her best effort was not 
above 28 knots. A feature of these two later ships is 
the ingenious disposition of the armament, which is 
| such as to enable five out of the six 4.7in. guns to be 
trained on either broadside. All three vessels are 
specially equipped for mine-laying working, and have 
storage capacity for 200 blockade mines. There are 
about twelve other light cruisers on the active list, 
but their speed in no case exceeds 23 knots, and with 
| few exceptions they are unfitted for modern operations 
|in the war zone Perhaps the most interesting repre- 
| sentative of this class is the Piemonte, built at Elswick 
| in 1888, and considered in her day a very remarkable 
| ship. Although of only 2650 tons in displacement, she 








was armed originally with six 6in. and six 4.7in. guns 
had a speed on trial of 23 knots, and was protected by 
a 3in. steel deck. The armament was later reduced to 
ten 4.7in. guns, but the old ship is still a fast ang 
useful cruiser. Some time ago she formed part of the 
Allied squadron that bombarded the Bulgarian port 
of Dedeagatch. 

The newer destroyers of the Italian flotilla compare 
favourably with the most powerful foreign types. 
Between 1912 and 1914 twenty boats were launched, 
all being of the same type. The displacement was 
680 tons, the designed speed 30 knots, and the arma. 
ment consisted of one 4.7in. bow-chaser and four 3in, 
guns, with two torpedo tubes. Parsons, Zoelly, and 
Tosi turbines were. represented in this class, the 
vessels of which all proved extremely fast, in some 
cases attaining a speed of 36.5 knots. Several of the 
above have been lost in the war. They were followed 
by three vessels which, although usually classed in 
foreign text-books as destroyers, are officially desig. 
nated scouts (Esploratori). These are the Carlo 
Mirabello, Carlo Alberto Racchia, and Augusto 
Riboty, all built by Ansaldo. They displace 1500 
tons, and were designed for a speed of 35 knots, the 
armament consisting of three 4.7in. and six 3in. guns, 
with four torpedo tubes mounted in pairs. These 
three vessels are officially stated to be the fastest units 
in the navy. A number of modern destroyers and 
old torpedo gunboats have been fitted up as mine. 
layers, a branch of naval work in which the Italians 
have proved themselves remarkably efficient. The 
submarine flotilla includes about thirty boats, coastal 
and sea-going, the majority of which are of the well- 
known “ Fiat-Laurenti’’ type, which has_ been 
adopted in many foreign navies. British and French 
officers who have served in the Adriatic theatre have 
returned with the most favourable impressions of the 
quality of Italian naval material. The design of 
every ship is obviously the result of a careful study of 
contemporary principles in strategy and tactics, and 
betrays a certain independence of view not commonly 
met with in foreign naval circles. 








INSTITUTION OF MECHANICAL ENGINEERS. 





Last Friday evening’s meeting of the Institution 
of Mechanical Engineers was distinguished by two 
facts: for the first time in the Institution’s history, 
the paper discussed was written and read bya lady, 
and for, it is believed, the first time the subject dealt 
with was not a technical one, but was connected with 
an aspect of the labour question. The paper was 
entitled ‘‘ The Employment of Women in Munition 
Factories,” its author being Miss O. E. Monkhouse, 
M.B.E., B.A. It was intended that another paper, 
one entitled *‘ War Work of Women on Munitions 
Production,” by Mr. B. H. Morgan, should also be 
presented at the meeting, but various difficulties, 
into the explanation of which the President went 
fully, arose to prevent the intention being carried out. 
The paper, Mr. Longridge said, had been carefully 
considered by the Council, and every passage or word 
that by the widest stretch of the imagination could 
possibly be construed as at all likely to affect deleter- 
iously the delicate situation at present existing 
between the Government and Labour in engineering 
factories had been excised. The paper thereafter was 
submitted to the Ministry of Munitions for approval. 
That Department, Mr. Longridge said, delayed 
all action for nearly a fortnight, and not until the 
Tuesday preceding the meeting was the Institution 
informed in an unofficial manner over the telephone 
that it would probably not receive sanction to present 
the paper. The Council took immediate steps to 
obtain official confirmation of this decision, to learn 
in what respects the paper failed to meet with the 
Ministry’s approval, and whether by further excision 
it might be made unexceptionable. The Ministry 
replied next day that it did not take exception to any 
particular part of the paper, but that it regarded its 
whole tone as undesirable. Subsequently, in reply to 
a further communication from the Council, the 
Ministry, Mr. Longridge said, shifted its position in a 
quite inexplicable manner. After holding up the 
paper for a considerable length of time, then banning 
it in its entirety, it finally informed the Institution 
that permission to read the paper should be sought 
from the Ministry of National Service ! 

We reprint Miss Monkhouse’s paper practically in 
full elsewhere in this issue. In presenting it she 
remarked that it was to be distinctly understood that 
she was speaking simply as a private individual, and 
in no sense in an official capacity. She read her 
paper closely from beginning to end with no omissions, 
and with but one addition. Dealing with the failure 
of some firms to achieve success with female labour, 
she repeated a remark made to her by the manager 
of one such firm. ‘‘ D—n women,” said this manager, 
‘** I can’t understand or manage them, and I’ve got to 
get a woman to do it for me.” 

The ensuing discussion revealed the fact that many 
members desired to say something about the employ- 
ment of women in engineering factories. The 
proceedings were prolonged beyond the nominal 
period without a sign that the subject had been 
exhausted, and in the end Mr. Longridge announced 
that the discussion would be adjourned and continued 
at the next meeting of the Institution, a meeting 
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which, for various reasons, could not be held on the 
usual date in April, but would take place on May 3rd. 
Mr. Longridge, in congratulating Miss Monkhouse on 
her paper, said that the appearance of a lady before 
the Institution as the author of a paper was, although 
possibly in this case a direct outcome of the war, a 
sign of the times which the members as engineers 
would do well carefully to note. He emphasised the 
importance of not overlooking the effect of the 
employment of women on the present extensive scale, 
on the happiness.of their home life, and on the welfare 
and development of the race. Opening the discussion, 
he asked speakers to refrain from saying anything 
likely to aggravate the industrial situation as it 
existed to-day, and as it was likely soon to develop, 
when the question arose of the resumption of pre-war 
conditions in our workshops. 

No lady accepting Mr. Longridge’s invitation to 
open the discussion, Mr. Charles Wicksteed, of 
Kettering, was called upon to speak. We confess 
we had great difficulty in estimating from 
Mr. Wicksteed’s remarks whethér he was for or 
against women in engineering workshops, and from 
the opinions of others who took part in the discussion, 
we gathered that we were not alone in our mystifica- 
tion. Mr. Wicksteed spoke from his experience as 
an engineer employing about a hundred girls on 
munition work. He had, he said, introduced female 
labour into his factory three years ago, and from the 
start had done everything possible to make the girls 
happy and healthy. He had provided excellent 
lavatories with hot water, a canteen, dormitories and 
so on, and he was pleased to say that the health and 
strength of all the girls in his employ to-day were 
better than they were when they entered his service. 
They were working on the three-shift system, and 
found that it was in every way satisfactory. As an 
illustration of what they were doing and of the results 
they were getting, he remarked that on the night 
shift 27 girls were employed with but one male tool 
setter, and their output was within 5 percent. of the 
outputs of the other shifts. He was perfectly satisfied 
with the work the girls were doing, although in the 
early days some difficulty had been found in training 
them. But while he was now satisfied with their 
work and admired the spirit with which the women of 
the country had helped in the making of munitions, 
he was not blind to their shortcomings, and he cast 
aside as nonsense all stories and talk of ‘“‘ women 
engineers *’ and the wonders they were doing. Engin- 
eering, in his opinion, was, and always would be, 
essentially a man’s job, and it was ridiculous to think 
of a woman ever entering an engineering shop as an 
apprentice and learning her trade as boys entered 
and. learnt. Women could readily be taught to do 
repetition work, they made admirable machine 
attendants, but all the real engineering work even 
to-day was being done by men. Women, he said, 
were not so truthful, not so honest, not so reliable as 
men. (Challenged by Mr. W. H. Allen, he made it 
clear that he was here speaking from his own experi- 
ence.) As illustrating their unreliability, he said that 
of a hundred men entering his works in a year, ten on 
the average would leave before the year was up. Of 
a hundred girls doing likewise, fifty would leave in the 
same time. The timekeeping figures revealed the 
same story. Men lost on the average one day out of a 
hundred, women six. It was not always the fault 
of the women; it was their nature, for they were 
not as strong as men. But these and other facts led 
him definitely to the opinion that women would not 
continue to be employed on any extensive scale in the 
engineering industry after the present emergency was 
over. So convinced was he of this fact that he had 
instituted an unemployment fund among his girl 
workers. He made them an offer that if they sub- 
scribed anything up to 3s. per week out of their 
wages to the fund, he would double their subscription, 
and hand the whole over to them when he could no 
longer employ them. That the girls themselves 
realised that their occupation would terminate with 
the war was shown by the fact that every one of them 
accepted his offer. 

The above is not a verbatim report of Mr. Wicksteed’s 
remarks. We intend it merely to give an account of 
their general sense as we understood it. As actually 
delivered his remarks, pro and con, were so inter- 
mixed as to make their general bearing a trifle 
difficult to determine. 

Mr. R. B. Creak, of London, was the next speaker. 
He said that Miss Monkhouse’s paper demonstrated 
the great value in connection with the employment 
of women in engineering works of three things, 
namely, special training schools, short shifts and 
welfare work. Surely, he said, if these things im- 
proved the efficiency of woman’s work, it was logical 
to conclude that they would have an equally beneficial 
influence with regard to men’s work. 3 

Mr. James Hartness, past President of the American 
Society of Mechanical Engineers, on a visit to this 
country for a short time in connection with certain 
important war work, rose to convey to the Institution 
the greetings of their comrades, the Council and 
members of the American society. Dealing with the 
subject of Miss Monkhouse’s paper, he said he had 
as yet had no time to form a definite conclusion as to 
the true position of women in the engineering industry. 
He could, however, say this, that what he had seen 
of the work they were now doing in this country 
was stimulating and inspiring, and that the picture 





of it which he would take back with him to America 
would, he trusted, stimulate and inspire his fellow- 
countrymen in their dealings with their women 


| workers. The women he had seen working on 


munitions of war in Great Britain were not working, 
he felt certain, simply for money. Women did not 
work that way for money. There was clear evidence 
of a far higher motive. Referring to Mr. Wicksteed’s 
remarks, he said that in America they lost on the 
average within the first year 50 per cent. of their new 
men, and he did not think that under similar con- 
ditions they would find the percentage of loss among 
new women workers would be greater. 

Mr. Richard Allen, C.B.E., of Bedford, said that 
he had had two years’ experience of the employment 
of a large number of women on munition work, and 
he felt certain that if he or any other of the majority of 
employers engaged on the production of munitions 
were asked to write a paper about their women 
workers, they would do it in terms practically identical 
with those used by Miss Monkhouse. It was in 
particular to be emphasised, as Miss Monkhouse did, 
that the sympathy of employers with their women 
workers was essential to success. Without the 
sympathy of the employers it was impossible to get 
the sympathy of the foremen, and on the foremen 
nearly everything depended. When ii was first 
suggested to them that they should employ women 
in their works, they could not see how it was to be 
done. But they called their foremen together, the 
foremen took the proposition ‘‘ like sportsmen,” and 
from that day they had never looked back. Women 
could be very readily taught to do repetition work, as 
nearly all were now agreed was the case. But with 
patience they could also be taught to do,and be as 
usefully employed on, general engineering work. 
There was a very large body of opinion disfavouring 
the employment of women on such work, but he 
believed that that was so simply because the matter 
had not been properly studied, and because the women 
had not been given a proper chance. He was a 
thorough believer in the future of the woman general 
engineering worker. Even to-day they were at 
Bedford employing women to do work on complicated 
aviation engines, on a variety of different machines 
and engines for the Admiralty, and on the blading of 
turbines.* With reference to the three classes of 
women labour mentioned in the paper, he remarked 
that he had had experience only of the two first, the 
educated and the domestic types; but he could 
thoroughly endorse Miss Monkhouse’s statements 
regarding the value of higher education. Women 
with such education undoubtedly came to the top 
quickly and grasped their work well. Perhaps, he 
said in conclusion, it was unwise to pat the girls on 
the back too frequently, but, being a man, he could 
not help it. He said, therefore: Make the girls happy 
while they are in your employ, make them realise 
they have your sympathy, and you can be sure they 
will never let you down. 

Mr. William Rankine, L.C.C. School of Engineering 
and Navigation, Poplar, dealt with the value of 
training centres for women workers. Miss Monkhouse, 
he said, expressed the opinion that such training 
centres met with their greatest: success when they 
were established within the walls of the factories 
themselves. Few works, however, except the largest 
had space available for carrying out this plan and, in 
any event, there were, he held, strong reasons why 
women should be trained in establishments not 
connected with any specific works. It was to be 
remembered that at the properly organised outside 
training centre the women’s instructors were not only 
skilled engineers, but trained teachers, and that the 
combination of abilities could not always be secured 
in a works training department. Again, many of the 
most highly skilled women engineering workers to-day 
were those who had been accustomed to a refined life. 
To introduce such women straight into a factory was 
to run the risk of bowling them over at once, whereas 
by sending them first to a training centre, they were 
introduced gradually to workshop conditions. Many 
women on first entering a factory met with opposition 
from their fellow-workers. With some previous 
knowledge of what was required of them they obtained 
the self-confidence necessary to resist such opposition. 
Finally, the training centre was a stand-by for the 
women to which to return for advice and assistance, 
and, if necessary, further instruction when difficulties 
arose in connection with the execution of their work 
at the factory. 

Mr. W. H. Allen, of Bedford, supported the views 
of and statements made by his son earlier in the 
discussion. He did not believe for a moment that 
women workers would vanish from our engineering 
workshops when the war was over. He held instead 
that it was imperative that we should continue to 
employ them, and urged that girls should be properly 
apprenticed to engineering just as boys were. What 
an asset it would be to the country, he remarked, if at 
the present moment we had 1} million trained women 
engineers at our disposal. 

Mr. L. A. Legros spoke of his pre-war experience 
with women workers in connection with some very 
accurate work required in the cutting of the punches 
used in the manufacture of printers’ type. To do the 
work he had endeavoured to train four women, but he 
had been successful only with one. In the successful 





*Is it not the case that women were employed on the blading of 
turbines long before the war was thought of ?—Ep. Tnx E. 





instance, however, the success: was great. Thus, 
while the best time for the work with male labour was 
one hour, and his own best time 22 minutes, the girl 
he trained could do it in 15 minutes. The machine 
used had certainly been improved ; it had been made 
more “ fool-proof,’ but it had not been made 
“ girl-proof.’’ The men objected at first to a woman 
doing the accurate work for which he had trained this 
girl, and one form of their opposition led them to 
supply her with soft cutters. The girl reported the 
matter to him, and asked for instructions. He told 
her to do nothing, and himself proceeded to harden 
the cutters. Later on it was reported to him that the 
girl was hardening her own cutters. Referring to 
Miss Monkhouse’s classification of women as engineer- 
ing workers, he said that for rough, heavy work, such 
as crane driving, the factory type was suitable. For 
setting-out and other accurate work he found that 
women who had been ladies’ maids or accustomed 
to do accurate work, such as lace workers, were best. 
With regard to the educated class of women, he would 
strongly emphasise the fact that there were really 
two divisions in this class, one containing those whom 
he might call mentally trained, and the other contain- 
ing the manually educated. The first division 
included those having a knowledge of mathematics ; 
the second, those such as artists and sculptors, whose 
hand and eye had been taught to work in perfect 
unison. The women of the latter class were far 
more readily trained to do engineering work than those 
of the former class. The girl he had previously 
referred to had been an artist, and he felt certain that 
his success with her training was largely due to the 
fact that her previous education had taught her to 
move her hands just where she wanted them to go. 

The discussion at this point was adjourned until the 
next meeting on May 3rd. 








THE EFFECT OF MINES AND TORPEDOES ON 
MERCHANT SHIPS. 


In May of last year the Council of the Institution of 
Naval Architects issued, as a confidential paper, a report 
on the “ Effects of Explosions of Mines and Torpedoes 
on the Structure of Merchant Vessels.” The principal 
recommendations were embodied in a notice to ship- 
owners and masters, and circulated by the Board of 
Trade in June. The Admiralty has just consented to 
the publication of the report—as stated by the President 
of the Institution of Naval Architects in his address 
on Wednesday last, and we reprint it below. The Com- 
mittee consisted of Mr. S. W. Barnaby (Chairman), 
Admiral Sir Henry Jackson, G.C.B., F.R.S., Professor 
Sir John Biles, D.Sc., LL.D., Mr. W.-H. Whiting, C.B., 
Mr. A. E. Seaton, Professor T. B. Abell, M. Eng., Professor 
J. J. Welch, M. Sc., and Mr. R. W. Dana, M.A.; Secretary. 


REPORT. 
I. Carao SuHIps. 


Your Committee have thought it desirable to issue a 
preliminary report containing suggestions for certain 
temporary war expedients which might be adopted at 
very little expense in the ordinary type of cargo vessel, 
and which they are of opinion would have the effect of 
greatly increasing their chances of safety after being 
mined or torpedoed, provided that only one main com- 
partment is opened up to the sea. - 

The Committee, having examined the information 
placed at their disposal by the Admiralty and the Board 
of Trade, are of opinion that the loss of many of these 
vessels has been due to three causes :— 

(a) The existence of water-tight doors low down in the 
bulkheads, which could not be closed after the explosion. 

(6) Fractures of suction pipes in the attacked compart- 
ment, permitting water to flow into adjacent compart- 
ments. 

(ce) The penetration of bulkheads adjacent to the 
attacked compartments by fragments of plating, frames, 
rivets, &c. 

A large number of cargo vessels have four main holds 
and six bulkheads arranged as follows :—No. 1, collision 
bulkhead ; No. 2, between Nos. 1 and 2 holds; No. 3, at 
fore-end of boiler-room ; No. 4, at aft end of engine-room; 
No. 5, between Nos. 3 and 4 holds ; No. 6, at after peak. 

With fewer bulkheads than this the chances of keeping 
a vessel afloat are very much reduced. 

Taking this six-bulkhead arrangement as a typical case, 
the recommendations of the Committee, as applied to 
eargo ships with six or more bulkheads, are as follows :— 

1. All existing water-tight doors low down in main 
bulkheads should be closed up and so secured that they 
cannot be opened. If water-tight doors are necessary, 
they should be fitted high up in the bulkhead. * 

This is particularly important when bunker coal is 
carried forward of the boiler-room bulkhead, as a water- 
tight door through which coal is being trimmed cannot 
be depended upon. 

2. The water-tight door to the shaft tunnel in the engine- 
room bulkhead should be closed up and so secured that 
it cannot be opened, access to the tunnel being provided 
by means of a water-tight trunk carried up to the bulkhead 
deck. 

Cases have occurred when the engine-room has been 
flooded too quickly to permit of the tunnei door being 
closed, with the result that considerable quantities of 
water have entered the after holds through the tunnel, 
which was not sufficiently water-tight. 

An explosion in one of the after holds would be likely 
to injure the tunnel, resulting in the flooding of the engine- 
room and boiler-room, unless the tunnel door is closed as 
proposed. 

3. The tunnel, or any other longitudinal passage below 
the water-line, should be thoroughly water-tight. 

4. Each suction pipe, where it enters the compartment 
from which it drains, should be provided with a screw- 
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down non-return or other suitable valve, which can be 
worked from the bulkhead deck. These valves should 
be kept closed at all times, except when the pumps are 
in use. 

5. The amount of injury which the bulkheads might 
receive from flying fragments will depend greatly on the 
nature and amount of cargo in the hold. 

If the hold is well filled the risk of injury is much less 
than when partly filled or empty. If the cargo is of a 
heavy nature the upper parts of the bulkheads will pro- 
bably be exposed. 

It is recommended that, wherever possible, the bulk- 
heads should be protected temporarily by means of timber 
or other suitable material, forming a splinter screen. In 
some cases the cargo itself could be utilised for this pur- 
pose. The necessity for some protection of this sort is 
particularly great in the case of ships in ballast. 

Very little time and money would be expended in giving 
these measures of protection to a large number of cargo 
vessels, 

II. Existrne Larce Mart AND PassENGER VESSELS. 

These vessels having more numerous bulkheads in pro- 
portion to their length than the ordinary cargo steamer 
already reported on should be better able to withstand 
attack from mine or torpedo. 

On the other hand, many mail and passenger steamers 
have water-tight doors in the *tween decks giving communi- 
cation through the water-tight bulkheads between pas- 
senger and other spaces. They have also side scuttles for 
ventilating cabins, and numerous sanitary discharges very 
near the water-line. These are liable to be submerged 
and to admit water, should the scuttles be open or the 
controlling- valves to the baths, water-closets, &c., be 
inefficient. This liability will be greater in the case of 
vessels having small initial stability or possessing longi- 
tudinal bulkheads, if damage occurs in way of such bulk- 
heads. In some vessels also there are passages leading 
through bulkheads in the ship’s hold to allow the firemen 
and greasers to gain their quarters without traversing 
any of the passenger decks. All these features have 
proved to be sources of danger. 

Further, the hatchways in such vessels are relatively 
small, and do not afford such instantaneous relief from 
air and gas pressure resulting from an explosion as in the 
ease of the larger hatchways of cargo vessels. For this 
reason it is considered that bulkheads in the neighbour- 
hood of the explosion are more liable to distortion in mail 
and passenger vessels than in cargo ships, and that water- 
tight doors on such bulkheads cannot be relied upon to 
close after an explosion. Devices for closing doors from 
the bridge are likely to fail, both by reason of the above- 
mentioned distortion and because of the probable destruc- 
tion of the hydraulic or electric mains provided for 
the purpose in the region of the explosion. 

In view of the foregoing it is suggested that the follow- 
ing measures be adopted in existing vessels during the 
continuance of the war :— 

1. The disuse of all firemen’s passages and the closing 
up of all doorways in bulkheads traversed.by them when 
below the bulkhead deck, the firemen passing to and from 
their quarters by way of an upper deck, where a tempo- 
rary screened passage could be provided if necessary. 

2. All openings from the engine-room into shaft tunnels 
to be abolished and access to tunnels provided through 
trunks abaft the engine-room bulkhead ; these trunks to 
be water-tight to the bulkhead deck. 

3. All water-tight doors in transverse bulkheads through- 
out the machinery spaces to be closed and so secured that 
they cannot be opened, provision being made for efficient 
supervision in each separate compartment. If this is 
deemed impracticable in certain cases, it is recommended 
that in such cases the doors on the level of the stékehold 
and engine-room floors should be closed and others fitted 
as high up as possible on these bulkheads. 

4, All water-tight doors in transverse bulkheads on decks 
below the bulkhead deck to be closed and so secured that 
they cannot be opened, additional exits to the decks above 
being provided where necessary. 

5. All side scuttles situated below the first deck above 
the bulkhead deck should be closed up and sealed. Special 
fan ventilation is to be provided if necessary for the cabins 
affected. 

6. Each suction pipe where it enters the compartment 
from which it drains should be provided with a screw- 
down non-return or other suitable valve which can be 
worked from the bulkhead deck. These valves are to be 
kept closed except when the pumps are in use. 

7. Where ventilation trunks, &c., pass through water- 
tight bulkheads below the bulkhead deck, valves operated 
from above that deck should, in all cases, be fitted at the 
bulkheads, and if any trunk pierces the bulkhead at a low 
level it is strongly recommended that a new lead should 
be devised to carry it through the bulkhead at as high a 
level as possible. 

8. Valves on all sanitary discharges at the ship’s side 
should be such as will prevent water passing inboard 
through them when the vessel has considerable trim or 
list. These valves should be frequently examined and 
kept in good order. 

9. Any ash or rubbish shoots, &c., having upper ends 
opening on decks below the bulkhead deck should be pro- 
vided with water-tight covers, and instructions should be 
issued to ensure that these covers are always in place when 
the shoots are not in use. 








PASSENGER LOCOMOTIVE: CALEDONIAN 
RAILWAY. 


WE give this week as a Supplement a drawing of a six- 
coupled passenger tank locomotive, built to the design 
of Mr. W. Pickersgill, for the Caledonian Railway, and re- 
ferred to in our issue of January 11th last. The principal 
particulars are given in a table on the drawing. The 
number of the class to which the engines belong is ** 944.” 








THe question of pooling the Scottish privately-owned 
wagons has again been taken in hand by the Board of 
Trade. - 





THE INSTITUTE OF METALS. 
No. IT.* 


THERE was a good attendance at the resumption of 
the annual conference in the rooms of the Chemical 
Society on March 14th. Professor H. C. H. 
Carpenter (President) occupied the chair. 

Mr. J. Neill Greenwood presented a paper dealing 
with the relation of hardness to constitution: 

Professor W. A Edwards said the work done by 
the author was very valuable. The curves of Brinell 
hardness were of great interest, but as the hardness 
increased it was extremely difficult to determine 
what load should be applied to give the correct 
hardness figure. If it were possible to eliminate the 
effect of cold work produced by the application of 
the Brinell load, the true hardness value would be 
given, and in that case a common expression would 
be obtained for the load hardness which would be the 
same for all values, no matter what the material. 
On the other hand, if instead of using a slowly 
applied static load, an impact load was applied, 
a definite relation would be maintained no matter 
what energy was applied, and would stand good for 
all metals. He would therefore emphasise the 
importance of taking into account the effect of cold 
work. Tin and aluminium when tested by the two 
methods to which he had referred illustrated this 
point. Tin tested by impact was much the harder, 
but when the Brinell test was employed the converse 
was the case, showing that one metal had a totally 
different capacity with respect to cold work from the 
other. 

Dr. W. Rosenhain congratulated the author on the 
contribution he had made to the knowledge of a most 
baffling system of binary alloys. With regard to the 
point made that the distribution of the constituents 
of the metal did not appear to affect the hardness, that 
conclusion was at variance with the behaviour of 
steels, in which a change in constitution was followed 
by a considerable alteration in the elastic limit. That 
fact was well known in practice, and the change had 
indeed been followed by disastrous results over and 
over again. 

Dr. O. F. Hudson dealt with the different results 
obtained from the Brinell test in materials of duplex 
structure. In the nickel steels, while the ultimate 
strength might rise, the ductility showed but little 
variation. The results given in the paper, and 
particularly those indicating the cold work effect, 
indicated that the Brinell test, admirable as it had 
proved in practice for certain materials of homogeneous 
character, was imperfect when applied to materials 
outside that range. Similar results were obtained 
with the scleroscope, which had been somewhat fully 
investigated by Professor Edwards. 

Dr. W. H. Hatfield, commenting on the work of the 
author in attempting to correlate the results obtained 
by the Brinell test and the scleroscope, pointed out 
that while it was certain a relationship could be 
established, it was necessary to take into account 
other factors besides the tensile strength of the 
material. 

Mr. Greenwood, in a brief reply to the discussion, 
dissented from the view that the method of testing 
proposed by Professor Edwards entirely eliminated 
the effect of cold work. He had been brought to the 
conclusion that the softening of the alloys caused by 
annealing was due to diffusion. Some of the alloys 
on casting contained the beta constituent, but 
on annealing that constituent disappeared. 

A good deal of interest was displayed in the paper 
by Messrs. H. Whitaker and H. Rix on the “ Die 
Casting of Aluminium Bronze,’ which was presented 
by the former. We hope to deal with this paper in 
a later issue. 

Mr. F. Johnson, in opening the discussion, referred 
to the great practical importance of the subject. Two 
years ago he had predicted that when the die castings 
of these alloys. reached the commercial stage, a 
revolution in manufacturing methods must take place. 
The effect of the iron content was of great significance, 
and he would like to know if the author had any 
experience of copper aluminium alloys containing 
10 to 15 per cent. of iron. Such alloys were being 
used for service at high temperatures in preference to 
those with low iron content. As to the influence of 
iron, it had been clearly shown that a small percentage 
brought about a considerable refinement of the 
crystallisation. He thought that the authors had failed 
to lay sufficient stress on the influence of fluidity, 
which was a most important property in die-cast- 
ing work. It had been. stated that copper-tin 
alloys could be die cast. In view of the preference 
shown by the author for cast iron dies, he would like 
to ask if his method could be employed for the copper 
tin series. 

Mr. P. Peakman said that at the works in which he 
was interested, they were making die castings 
quite successfully. He believed that the shrinkage 
cracks common in aluminium alloys when die cast 
were largely the result of the high temperature to 
which the metal was subjected in the crucible, and 
the temperature of the die when the metal was poured. 
The paper referred to top feed casting, but it was 
probable that if bottom or side-fed dies were used, 
many of the troubles experienced would be eliminated. 
With respect to the blow-holes*found in die castings, 





* No. L. appeared March 15th. 





they could be greatly reduced if more care avere taken 
at the crucible stage of the process. If further 
progress was to be made, a good deal of experimental 
work would be necessary. He suggested the employ. 
ment of a standard die, so that tests could be made of 
various metals, to ascertain to what alloys die casting 
methods could be commercially applied. It was also 
necessary to make an investigation into the materials 
used for the die. Cast iron had been employed in 
Westinghouse practice for the body of the die, but the 
plugs were of a different material, and it might be 
that as the result of research work the die metals 
might ultimately be of somewhat varied character 
and composition. 

Professor Edwards, who spoke from knowledge of 
the castings made at the British Westinghouse works, 
did not believe that cast iron would be found the best 
material for the dies. He looked forward to the 
employment of copper aluminium, which possessed 
the great advantage that its use would be associated 
with a coating of alumina which would protect the 
mould from the action of the liquid metal. Plenty of 
mass in the die appeared to be essential to ensure that 
the rate of cooling from the casting into the die proper 
should be the correct one. Another alloy which might 
be employed was a modification of the Monell metal, 
which was stronger and harder than copper aluminium. 
The effect of the addition of iron on the casting was 
somewhat mysterious. It was the fact, however, 
that pure copper-aluminium alloys were being made 
to-day. It was important to cast from the lowest 
point in the mould, and where possible to have a long 
runner, which had a cleaning effect. Although cast 
iron was used for the die, he assumed that wrought 
iron was the material in the alloy. The future of die 
casting would largely depend on a knowledge of how 
the castings should be treated. The authors had 
wisely selected an alloy which gave the least trouble, 
but the future of the process would depend upon its 
applicability to duplex structures. At the same time, 
he did not think manufacturers need hesitate to take 
up the process. He had knowledge of a foundry in 
which there had been no previous experience of die 
castings, but the management of which had mastered 
the difficulties within a period of three months, and 
had since made large deliveries to the Admiralty. 

Dr. W. Rosenhain said that one advantage of the 
chill cast against the metal cast in the sand mould 
was that it was stronger, more ductile, and from other 
aspects a better material. Aluminium alloys pro- 
duced by this method were being employed under 
severe service condition. The difficulty that occurred 
in connection with shrinkage could be got over by 
stripping the die at the right moment. That was 
partly a question of experience, but the task of the 
manufacturer could be lightened by an accurate 
knowledge of the behaviour of the alloys at high 
temperatures. On the subject of the effect of the iron 
additions, it was possible that the iron was present 
in combination with the aluminium in the form of 
Fe Al,,, a condition which would materially assist in 
enabling the material to resist shrinkage. In the 
case of an alloy containing 7.5 per cent. of aluminium 
and 3 to 4 per cent. of iron, if the iron was present as 
Fe Al,,, there could be very little aluminium left in 
solid solution in the copper. The production of the 
die castings dealt with in the paper were not only an 
important technical achievement, but the frank 
disclosure of the process which had led to successful 
manufacture was something on which the author and 
his company were to be congratulated. 

Mr. J. Dewrance was surprised that the use of cast 
iron for the mould had given such good results, as he 
should have anticipated trouble arising from the 
porosity of that material when the metal was poured. 
That was certainly the case with the tin-copper 
alloys, and the use of nickel or wrought metal was to 
be preferred where the product had to be free from 
blow-holes. The life of the chills was also an important 
question. For some reason cast iron tended to 
become brittle with extended use, and in his own 
practice wrought chills had been more successful 
than cast iron. A point of great interest was the 
statement as to the difficulty of withdrawing the 
internal portion at the right moment, and for that 
reason in his works a number of die castings had the 
internal parts machined out. It had also to be borne 
in mind that nearly every form of metal required some 
particular dressing of the mould to obtain the best; 
result. He believed that die casting would, on 
further investigation, be found of great ‘importance 
to those engaged in the non-ferrous metals industry. 

Dr. Carpenter referred to the need of controlling the 
pouring temperature, and asked how this was 
achieved, and what form of pyrometer had been 
found most suitable for the work. He could confirm 
what had been said about the structure of these 
particular alloys, as far as an opinion could be formed 
from photographs. The work of Corse and Comstock 
had shown that up to a certain percentage of iron 
the iron was dissolved in the,alpha solution, but that 
above a certain point the iron came out in the form 
of fine crystals. It seemed quite certain that the 
result was to diminish the size of crystal very 
considerably, but the explanation was not quite so 
obvious. 

Mr. H. Whitaker dealt with some of the points, 
raised in the discussion. Experience, he said, 
indicated that it was not advisable to increase the 
iron above 6 per vent., owing to the resulting fall in 
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the ductility of the metal. In the case of an alloy 
containing 10 per cent. of aluminium and 8 per cent. 
of iron, the elongation dropped to 11 per cent., and it 
became too brittle. He had had no experience of 
copper-tin alloys in connection with die casting. On 
the subject of feed, the Institute would be interested 
to know that quite a number of the die castings made 
in the works with which he was associated were fed 
from the bottom. That was done when it was essential 
to obtain an extra good surface. The only objection 
to bottom feeding for die casting was that it increased 
the scrap, and it was found preferable to cast with a 
somewhat rougher surface and machine. His firm made 
a practice of using a standard die when trying a new 
alloy, and if with that die a satisfactory casting could 
be obtained, it knew that the alloy could be used 
with other dies. It should be possible to design a die 
which would have such differences in sectional area 
as to give a good indication of what might happen 
in the case of intricate castings. Plugs were a trouble, 
and their practice was to use tungsten steel, but even 
then they had to be renewed two or three times 
during the life of the die. He hoped to be able to 
communicate the result of tests in a die made of 
aluminium bronze. Wrought and not cast iron was 
used in the alloy, and it was introduced in the form 
of small horseshoe clippings. It was an extremely 
pure material, and was rapidly absorbed by the alloy. 
It was possible to solder the castings by dipping them 
in zine. Ail kinds of materials had been tested for facing 
the mould, but he had not found anything which 
was quite satisfactory. With regard to temperature 
control, his firm did not make use of any pyrometer. 
It was hoped to discover a type of pyrometer which 
would meet conditions in the brass foundry, where 
the use of such an instrument was somewhat difficult. 
Such a pyrometer would be of the radiation type. 

The paper by Dr. G. H. Gulliver ‘‘ On Grain Size ”’ 
was briefly presented by the author, and will be 
discussed by correspondence. 








THE EMPLOYMENT OF WOMEN IN MUNITION 
FACTORIES. * 


By Miss 0. E. MONKHOUSE, M.B.E., B.A. (Lonb.) 

THe successtul employment of women in engineering works 
depends not only on the unskilled woman, but in almost equal 
degree on the skilled man, and the employer. The successful 
employer realises the necessity for carefully choosing the right 
class of labour, and his ext step is to appoint a woman of 
experience to engage and look after the women, and to select 
as their technical overseer a foreman who he ktiows is 
sympathetic with his new venture. 

The Unskilled Woman.-—The successful woman-worker in an 
engineering works has a great deal to learn, because in addition to 
learning her work she has to acquire correct work habits, and face 
obstacles both necessary and unnecessary which are constantly 
put in the way of her becoming efficient. 

There are, however, three grades of unskilled women who 
must be taken into account :— 

(1) The educated type. 
(2) The domestic type. 
(3) The ordinary factory type. 

The educated type come with trained brains ; they know how 
to learn and how to apply their knowledge. They probably have 
mathematical training and can be taugnt in a very snort time 
how to use a slide-rule, a micrometer, and other gauges. Fine 
limits present no difficulty to them, and in a sense they may be 
regarded as already half educated for the better class of engineer- 
ing work. 

The second type, namcly, the domestic type, drawn mostly 
from the daughters of small tradesmen, generally have a good 
deal of sound common sense, are reliable, and enjoy, and so aim 
at securing, some position of authority. Such people train quite 
readily into good charge-hands and forewomen. 

The factory type are different from either of the other two 
they are mainly concerned with making as much money as they 
can, and preferably on piece-work. For the most part they 
resent being put on to a new operation, because, every time they 
learn anything fresh, it means a temporary set-back in wages. 
It has therefore been found best to employ such workers on 
purely unskilled work of a repetition nature. 

But no matter what the type of unskilled: women, it must 
always be borne in mind that their success depends largely on the 
judgment of the management in selecting a good class of women 
labour. At the present moment there are, roughly speaking, 
close on 1,000,000 women employed on the production of 
munitions of war. 

The introduction of all these women into engineering shops 
meant that a great many difficulties had to be overcome. These 
may be briefly summarised as follows 

(1) A very large proportion of the women employed not being 
accustomed to factory life and discipline. 

(2) The majority of works managers and foremen not being 
accustomed to managing women workers. 

(3) The shop conditions for the most part planned with a 
view to the employment of men. 

(4) The use of the machinery to which women have hitherto 
been unaccustomed. 

(5) The difficulties of maintaining discipline in a mixed shop 
and in entirely female shops staffed by women of no previous 
factory experience. 

(6) The long hours. 

(7) The question of physical strength. 

Many of these difficulties have been overcome by careful 
selection of suitable work, a careful choice of labour, proper shop 
organisation, conforming to definite welfare standards, installing 
or adapting plant suitable to women’s use, supplying proper 
training facilities, subdividing skilled work and adapting the 
hours of employment in accordance with the class of work done. 

How Women have Reached their Present Skill.—At the stage 
which women have reached at the present moment in engineering, 
nothing but harm can be done by praising their powers too 
highly, but there are many individual cases where women have 
shown very great ability, and have acquired a knowledge of a 
eertain branch of engineering work in excess of what would have 
been learnt by an apprentice in the same period under pre-war 
conditions. This state of affairs may be attributed very largely 
to three causes :—(1) Women have been definitely taught, 
whereas the apprentices had to pick up their trade. (2) Women 
have, for the most part, been intensively taught everything in 
the shop itself under production conditions rather fhan in tho 
school. (3) The conditions of the time have actuated and 
spurred on everybody to greater effort from patriotic motives. 


* Abstracted. The Institution of Mechanical Engineers. 





Women Trained in Works in a Separate Shop.—it is extremely 
difficult to start women in the same shop with men, unless the 
latter are in sympathy with the movement, and experience has 
proved that the only satisfactory way is to start women ina shop 
by themselves under a sympathetic foreman until they have 
proved themselves. It would take up too much time to go 
through at length all the various methods which have had to be 
adopted in order to make women efficient in the shortest possible 
time. Government training schools have done much by supply- 
ing a nucleus of semi-trained labour to shops desiring either to 
make a start with women labour or to introduce women on to 
some new class of work. Just a few large firms have done the 
ideal thing and set up their own training schools, from which 
they have a continual flow of semi-trained labour always ready 
to draw upon. 

Shop Organisation.—Firms, which with male labour have been 
thoroughly successful, have failed when forced to employ women 
labour, thus proving that they did not understand their new 
employees. Other managers have not recognised their own 
failings clearly, and numerous cases can be quoted where the 
want of success of women labour has been traced to defective 
shop organisation. By this term is meant the question of 
supervision and direction of the work in the factory—work 
usually performed by foremen and male charge hands. A 
foreman may be an admirable foreman of men, and at the same 
time an unsuitable foreman for women, apart from the question 
of his technical ability. Theré is no doubt that women do need 
special management, and it is folly to disregard the human 
element, as some do, by asserting that if women are to be 
employed on men’s work, they must be treated the same as 
men. In one sense thisis true. Discipline and strict adherence 
to work should be expected from women just as much as from 
men. As a rule men are either too lenient or too stern in their 
treatment of women, or too busy to study their peculiarities, and 
experience has shown that women should be controlled and 
organised by their own sex if the best results are to be obtained. 

Shop organisation, however, even when performed by women, 
may be quite unsuccessful if proper judgment is not used when 
selecting people for this work, and this brings up the general 
question of the choice of woman labour. 

Choice of Labour.—There is no doubt that generally speaking a 
woman is a better judge of a woman than a man, and poeswes ke 
firms have realised this and have appointed an experienced 
woman supervisor, to be responsible for engaging all their 
women labour. Very recently a case came to the author’s 
notice of a factory where one side of the labour was chosen by a 
woman and the rest by a man. There was great complaint of 
the efficiency of the latter, but none of the former. Investigation 
showed the cause that those women who were ‘‘ turned down ”’ 
by the woman supervisor were generally engaged by the man. 

Weljare—Employers have now for the most part fully 
realised that to give their women good welfare conditions is a 
sound business proposition. Without such provision they 
cannot get a good class of labour. The unwonted heavy 
muscular effort and constant strain through which they are 
working makes it essential that their off times should be restful, 
if good work is to be done after the break. Good canteen 
accommodation also is most important, and there have been 
cases where managers have found that to provide one good 
meal a day free of cost has been more than repaid to them in 
output. But quite apart from the effect of welfare on pro- 
duction is the effect of welfare on the race. From the national 
point of view this is the most important aspect to consider. For 
this reason the Health of Munition Workers’ Committee was 
formed, whose special care was to safeguard any deterioration 
of the race which might perhaps accrue from women being 
compelled to work in all great industries. They have considered 
carefully (1) the hours of work ; (2) rest periods and provision 
for meals ; (3) sanitary conditions of the factory ; (4) physical 
condition of women workers ; (5) questions of management and 
supervision. 

Hours of Work.—-With regard to hours of work, experience has 
shown that a reasonably short shift is the most successful, 
producing less industrial fatigue as shown by few accidents, 
better timekeeping, and undiminished capacity of the worker 
towards the end of the shift so that a better average output is 
maintained. Another point in favour of shorter hours is the 
fact that a better class of labour is tempted to join the ranks of 
munition workers. 

The other problems the Committee have considered in full 
detail, and the result of their investigation has shown that the 
nation is under a definite obligation to consider women’s health 
and comfort in the factories if they are to protect and safeguard 
their position as the mothers of the race. Experience has shown 
that wherever there has been proper consideration for women’s 
welfare in factories that there has been not only no decrease in 
healthy physical development, but a decided increase in mental 
capacity. It has been an enormous advantage for women to 
have had this opening into a wider field of skilled and semi- 
skilled work, and the country has benefited by a tremendous 
increase of industrial efficiency. 

It must be remembered that a woman’s work is not ended when 
she leaves the factory. On her largely depends the life and 
happiness of the nation in creating and developing a happy, 
healthy family life, and it is her privilege to care for the physical 
and spiritual welfare of the race. Added industrial efficiency 
therefore at the expense of women fulfilling their primary duties 
in their homes and-to their children cannot result in anything 
but national disaster, and it is a sacred duty of the State to 
ensure that women are only used as wealth producers in so far 
as it does not affect the healthy development of the race. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





RASTRICK’S THRASHING MACHINE. 


Sir,—Although in reference to a statement in my letter 
published in your issue of February Ist, relative to “‘ John 
Rastrick’s Thrashine Machine,” I said, ‘“‘I hold no brief for 
Mr. Rastrick,”’ yet if [ may once more trespass upon your 
valuable space, I should like to add, on further consideration, 
that I think there is something to be said in favour of Rastrick’s 
claim as inventor of the Thrashing Machine, if only basing 
my opinion on the quotation from the historical work of the 
Rev. Daniel Lysons, M.A., F.R.S. 

Smiles, in his ‘‘ Life of John Rennie,” in chapter IT.—-devoted 
to Andrew Meikle—records that :—‘* The first machine erected 
on Meikle’s new principle was put up in 1787 for Mr. Stein, of 
Kilbeggie, in Clackmannanshire,’’ and that “in 1788 Meikle 
took out a patent for his invention,” which, according to a 
footnote on page 208, was ‘ Patent No. 1645: Machine for 
separating corn from straw.” 

Allowing for the time that must necessarily have elapsed 
between Lysons writing his description of ‘ Wimbledon,” the 
completion of the volume and the publication thereof, which 
took place in 1796, and also noting that at the time Lysons 
wrote the thrashing machine had undergone improvements to 
the extent that it was ‘“‘ worked by two and sometimes three 
horses,” whereas the original invention as shown on the engraving 
was worked-by one -horse,-it- seeme+to-mo if the first thrashing 
machine had been really invented by Andrew Meikle, erected in 





1787 and patented in 1788, that it would have been an impossi- 
bility for Rastrick, with his headquarters at Morpeth, to have 
manufactured one, effected improvements in the machine, 
transported and erected it at a spot so remote from his base as 
Wimbledon Common and for a description of the machine to 
have appeared in a volume written some time before and 
published in 1796; more especially as at this period railways 
were non-existent and the transportation of machinery to such a 
distance must have been a slow and exceedingly difficult task in 
days little in advance of those referred to by Mr. T. Claxton 
Fidler in his “Civil Engineering,” when “the pack-horse 
governed the pace.” 

Hence I think Rastrick must undoubtedly have made the 
machines prior to 1788, the date of Meikle’s patent. Some-idea 
of the dimensions of these early thrashing machines may be 
gathered from ‘The Correspondence of Sir John Sinclair,” 
volume I., page 325. Doctor von Hopsen, writing from 
Idolsberg in 1817, refers to a machine which had been sent to him 
thus :—-‘* My threshing machine differs considerably from those 
which drew in 1804 and 1814. In the latter the bevel wheels 
are 18ft. diameter—the horse course 27ft. In mine, the horse, 
which is a cogwheel, as large as the horse course, 26} in 
diameter and about 17 ewt. heavy. I do not know why my 
friend chose this one, since all Englishmen concur in the praise 
of the bevel wheels.” ArTHuR LEE. 

March 16th. 


HIGH-PRESSURE STEAM. 


Srm,—I was more than usually interested im the respective 
letters from “‘ Recorder ” and Mr. W. H. Booth, published in 
your issues for February 22nd and March Ist, on the above 
subject. At one time I was strongly in favour of comparatively 
low steam pressures for superheater locomotives—and I still 
think that such pressures may be preferable in special cases— 
but having regard to the character of the expansion curve of 
superheated steam, I am now inclined to the opinion that, from 
the standpoint of power, the boiler pressure certainly ought not 
to be less than that for corresponding saturated steam loco- 
motives. 

Mr. Booth makes one statement which strikes me as not 
being altogether fair. He says :—‘‘ The employment of exces- 
sive degrees of superheat. has always seemed to me to be rather 
a German device for drying up British pockets, than a really 
sound application of heat to steam.engine economy of a sound 
and permanent type.” As to that, it may be said that super- 
heating was adopted by British engineers only after careful 
inquiry and extended experiment; its advantages alone have 
led to its present almost general application to locomotives in 
this country. And high superheating is the rule, only one big 
English railway—the Great Western—using a moderate degree 
of superheat. The fact that several of the superheaters now 
employed are of British design scarcely bears out Mr. Booth’s 
idea that “* excessive degrees of superheat are a German device 
for drying up British pockets.” Just what is meant by “ exces- 
sive ’’ may be a matter of opinion, but, anyway. the higher 
superheats have so far been accompanied by the higher economies. 
Curious reversals of policy have lately taken place ; compound 
locomotives have been converted to single-expansion engines 
with superheaters, and single-expansion engines have been 
altered to superheater compounds, but I do not know of any 
instance—unless it be on the Italian State Railways—in which 
superheating has been abandoned in favour of the old order of 
things. 

As to the heat-content theory of saturated steam, the question 
is, as D. K. Clark used to say, whether its benefits are not n-ore 
apparent than real. On the other hand, the late Bryan Donkin 
was disposed to think that the temperature range in the cylinder 
had little to do with the economy of either saturated or super- 
heated steam. Hence these problems, in the sense of being 
all-satisfying, appear to be practically indeterminate. 

Stevenage, Herts., F. W. Brewer, 

March 16th. 


‘LIMITATION OF THE BALANCE” AND ‘ BALANCE 
VACUUM CASE.” 


S1r,—I have been very interested in your articles under the 
above headings in your issues of November 9th, 1917, and 
February 15th, and venture to make a few remarks thereon. 

The limitations of the balance are well known to the manufac- 
turer ; the variations in results have generally been imputed to 
disturbances in the structure of the material composing the beam 
caused by varying or unequal surrounding temperature, and 
also the disposition and unequal distribution of moisture from the 
atmosphere. With these conclusions I quite agree. I do not 
believe that ‘“‘ fortuitous movement of the knife edge” is the 
cause ; knife edges secured in a similar manner to that. which 
obtain in the balance have been used successfully for the heaviest 
loads. 

The use of the vacuum case should at least eliminate the 
hygroscopic effects, but will not, I think, eliminate temperature 
effects. I agree with the author that constancy of surrounding 
conditions is essential to obtain accurate results. I take it for 
granted that the vacuum case is hooded, and a small ray of light 
projected on the graduations when the balance isin use. If not, 
I should say that any light or heat rays will have a very disturb- 
ing effect when transmitted through the bell case. 

When an extreme degree of accuracy is required the practice 
should be to test first the balance with twin weights, observe the 
error, and then treat the beam as unequal armed, which it 
undoubtedly is. This procedure may not be possible in the 
author’s case, but such a method will give accurate results. 

My own opinion is that, if the beam were made up of a ‘‘ dead ” 
or ‘‘ inert’ material—in contradistinction to the molecular 
liveliness of gun-metal—impervious to moisture, results would be 
obtained well within the degree of accuracy desired, viz., 0.1 
milligramme in 200 grammes. 

James Dosson, 

Birmingham, March 11th. 








From August, 1914, to December 31st last the Midland 
and South-Western Junction Railway had, in prosecution 
of the war, carried 47,218 officers, 1,321,256 men, 122,886 
horses, 8527 vehicles, including guns, 4874 troop trains, 
and 1158 ambulance trains. This does not include officers 
and men on leave, of which, during the same period 
there were 86,933 and 946,659 respectively. 
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A LARGE HACK-SAWING MACHINE. 


TE hack-sawing machine illustrated in the accompany- 
ing engraving is stated by the makers to be far the largest 
machine of this type that has ever been made. It weighs 
3} tons, and can, we are informed, saw through a billet 
of oil-hardened gun steel measuring 26in. square. The 
machine was specially designed and made for a 
Government factory by Edward G. Herbert, Limited, 
Atlas Works, Levenshulme, Manchester. 

The general design of the machine illustrated is similar 
to that of the *‘ Rapid” sawing machines made by the 
same firm. The saw frame is 3ft. deep and 5ft. wide 
overall, and takes blades from 24in. to 29in. in length, 
and 2in. wide. The main slide bearing measure is 3ft. 6in. 
long, and the main driving shaft is 3in. in diameter. The 
slide is pivoted on a separate shaft. The heavy frame 
is counterbalanced by means of springs in the bed of the 
machine, the pressure of the saw blade on the work being 
regulated by a worm and a worm wheel, and indicated by 








— 








tell us that, taking intoaccount the smallcharges for power, 
labour and saw blades, the management of the factory 
estimates that the cost of sawing through a 26in. square 
billet by means of the machine illustrated is only one- 
sixth of the cost of the method of parting previously 
employed. 








WORLD ECONOMICS AND THE KIEL 
INSTITUTE.* 


A SUITABLE and at the same time genuinely German 
reply to the plans of the Paris Economic Conference, 
proposing to cut off Germany from the world’s market, is 
the laying of the foundation stone of the “ Institut fiir 
Seeverkehr und Weltwirtschaft ’’ (Institute for Sea Trade 
and World Economics). It proclaims that ‘“‘ we Germans 


are not willing to renounce our position in the world’s 
market, and mean to proceed systematically to recover 
old possessions and acquire new ones.” 
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means of a’dial. The saw blade cuts on the outward 
stroke, and, as usual, is lifted from the work on the return 
stroke. Although the weight of the frame is consider- 
able, the blade, it is claimed, is lowered on to the work 
at the commencement of the stroke without shock. The 
saw frame can be raised and lowered by hand through 
worm gearing provided at the front of the machine. The 
worm is dropped out of gear when cutting begins, the 
feed being affected by gravity. 

In the factory for which this machine has been made 
there are five No. 3 motor-driven “ Rapid” 
machines, dealing with work ranging up to 15in. in dia- 
meter, these being the largest machines previously made 
by Messrs. E. G. Herbert. They are engaged in sawing 
test pieces from oil-hardened gun tubes and jackets. All 
six machines are looked after by one unskilled man and 
a woman. On the new machine one saw blade will, we 
are informed, cut through a 26in. billet, and still remain 
serviceable. The motor fitted is a 3 horse-power two- 


to-one variable speed motor, made by the Lancashire | 


Dynamo and Motor Co., Limited. Messrs. E. G. Herbert 


sawing | 


During the few years of its existence, the Institute for 
Trade and World%Economics has already shown 
| how merchants and scientists can work hand in hand 
in order to raise Germany’s economic position. In 
the midst of war, this centre of investigation has 
| found its premises, which were opened a few months 
before the outbreak of the war, too small—the number of 
| its full-time staff, male and female, having increased to 
100, besides numerous outzide collaborators ; the number 
of newspapers and periodical publications scanned for news 
items worth noting has increased to 1400 (including 639 
| home and 761 foreign). The number of letters and 
| packages sent out by mail alone—amounting in 1914 
| already to 9162, and in 1917 to 610,300—proves what 
| brisk relations the Institute maintains with the most 
varied parties. No wonder that its premises threatened 
| to become inadequate. Therefore, a handsome, but by 
|no means luxurious abode—so to speak, a ‘‘ Garden 
| Institute ’— is to be erected for it, in splendid surroundings 
with an outlook upon the sea. 








* Translation prepared by Sir Robert Hadield. Ter) possibly be a misprint for “ ab 


A long-stretched structural arrangement, partly set 
back from the roadway, was the only imaginable solution 
of the problem, for this locality of uncommon scenic 
charm, and this requirement has been met by designing 
the structure so as to consist of two transversal buildings— 
or side wings—opposite to each other and connected in 
the middle by a longitudinal wing—or aisle—to which, 
at the back, opposite to the main entrance, the large 
working hall is annexed. The length of the whole building 
is 100m., the depth of the end wings 60m., the 
area built over will be about 4500 square metres, the cubic 
measurement of the structure about 80,000 cubic metres. 

But will the spirit ruling in this working place correspond 
to the great outlay ? The nature and importance of 
‘** world-economic ”’ relations has scarcely ever been so 
clearly demonstrated to anyone as to the Germans in the 
present war. Before the war,.both scientists and laymen 
were much inclined to speak of “‘ world economics” as 
‘export relations,” and to make calculations as to what 
quota of the production of the economic systems of the 
various nations went abroad, and how great, accordingly, 
was the “ world economic interest ”’ of this or that country. 
As regards Germany, it has even been calculated that the 
export quota was retrogressing, and that consequently a 
decreasing importance was to be assigned the “ foreign 
trade relations.’’ The war has cut away the ground from 
under the feet of such theories. ‘To-day everyone in 
Germany is feeling the breath of ‘‘ world economics,” 
though unfortunately in a negative sense. The veryv 
interdependency f¢ of German ‘* world economics ”’ in nearly 
all branches, as revealed by the war, has been a stupefying 
surprise to many. No theoretician could have reveale: 
the thousandfold ramifications of the relations of German 
economic life with foreign countries as the English 
blockade has done. The effects of the commercial war 
have, moreover, shown how remunerative an object is 
formed by German property abroad ; compulsory adminis 
tration and liquidations of firms, withdrawal of patent and 
trademark protection, black lists and the like, have found 
a field of application of a magnitude, of which, before the 
war, even the initiated has scarcely a right conception. 
In short, the world economic relations are to-day occupying 
a central position in the world of our thoughts: This will 
be no less the case when the war on the battlefields is ended. 

What, now, is the “‘ Institute for Sea Trade and World 
Economics” going to do? On the one hand, it will 
present, on a systematic plan, the totality of the inter- 
national processes of inter-ramifications and their reactions 
on the various national economic systems as well as, 
within these, on the various categories of individual 
economic systems, in order to proceed in this way to the 
development of a special branch of economic science, viz., 
the science of ‘* world economics.” 

Secondly, the President of the ‘“ Gesellschaft zur 
Fiirderung des Instituts fiir Seeverkehr und Weltwirt- 
schaft ” (Society for the Promotion of the Institute for 
Sea Trade and World Economics), H. Diederichsen, has 
stated :—* The Institute is to assist, as an educational 
institution, to render the rising generations efficient for 
their tasks. The training, in national economic and 
world-economic respects, of the future managers of 
industrial and commercial concerns, of the economic 
officials, of the representatives of our private and legal 
interests, of those engaged in the diplomatic and consular 
service, and last, not least, of the large number of officials 
who, in the Empire, and in the Federal States thereof, 
come into contact with the economic and social life, and 




















SIDE AND END VIEWS OF LARGE HACK-SAWING MACHINE 


exert an influence on_its development, is a task of pre- 
eminent importance. As a “centre of research,” the 
Institute is to carry on, in closest touch with practice, 
the scientific investigation of the world economic relations 
in their entire compass. Outside of all conflicts of interests 
it will thus, by extensive compilation and dissemination of 
knowledge of facts and interrelations of facts of economic 
and social life, contribute towards creating the pre-requisite 
bases for systematic, practical action in all departments 
of world-economic activity, 

But the men conducting the economic enterprises 
need not, in this respect, be merely recipients ; the problems 
propounded by the Institute can only be solved satisfac- 
torily if practice throws open to the theoretician its 
workshops and offices, if it renders accessible, to the 
scientist, the roads into the wide spheres of its activity. 
The science of economics is dependent on practice, because 


+“ Anhingigkeit’’ is a rather unusual noun; the adjective 
“ anhingig’ is sometimes used, in the sense of “ adherent, annexed, 
connected, interrelated,” hence it might mean interrelation; but it 
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INTERIOR VIEW AT BOW 


the latter can supply it with raw material. It is the very 
task of science to elaborate this raw material by precise 
work into a finished product. Practice itself, as a matter 
of principle, should hold aloof from this process of 
elaboration, just as it does not require, nor claim the 
assistance of science when it is a question of practically 
applying the absolute results of research. Similarly, 
Max Warburg, Member of the Board of Administration, 
emphasises :—* Industry and commerce, men of science 
and men at the head of economic management, can very 


well work hand in hand. But industry and 
commerce should never attempt to influence science 
directly, as science does not allow itself to be in- 


fluenced in its conclusions by the currents of the opinions 
of the day.” 

Hitherto the Kiel Institute has been conducted by its 
head and creator, Professor B. Harms, in this spirit. The 
composition of the Board of Administration is a guarantee 
that this spirit will continue to rule, as is also the circum- 
stance that this Institute is attached to Christian Albrecht 
University. May it remain at all future times a worthy 
daughter of the latter, and at the same time serve the 
bold German spirit of enterprise. 








CONCRETE SHIPS. 


THE accompanying illustrations, which show the rein- 
forcement employed in the hull of a 5000-ton reinforced 
concrete vessel, now being constructed at Redwood City, 








REINFORCEMENT OF HULL 


California, have been reproduced from our contemporary, 
“The Journal of the Engineers’ Club of Philadelphia.’‘ 
They speak for themselves. 








ANSWERING a question on the 4th instant, as to a 
probable increase in fares on the London tube and under- 
ground railways being foreshadowed at the recent meetings 
of the railway companies, Mr. Wardle said that he had seen 
the statements to which he presumed the question referred. 
Any general revision of fares on controlled railways was a 
matter in which the Government was directly interested 
and would be consulted, but the tube railways were not 
controlled, and the Board of Trade had no power to 
prevent them from altering their fares within the 
authorised limits. 


RCEMENT OF 





INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 


THE annual spring meeting of the Institution of 
Naval Architects opened in the Hall of the Royal 
Society of Arts, on Wednesday last, with Lord 
Durham in the presidential chair. In its report the 
Council says : 

As the result of a joint conference of representatives of institu- 
tions connected with marine engineering, convened last August 
at the instance of the Council of the Institution, the British 
Marine Engineering Design and Construction Committee has 
been formed, under the chairmanship of Mr. A. E. Seaton, and is 
at present engaged in collating the various rules relating to 
marine engines and boilers, with a view to simplifying procedure 
and ensuring uniformity of practice. 

The question of forming a Joint Council representing the 
various engineering institutions and societies, to which allusion 
was made in the last Presidential Address, has been carefully 
considered by the Council. Owing to the continuance of the war, 
it has been thought desirable to postpone this question for the 
present, but attention may be called to a conference which was 
held last October, under the chairmanship of the President of the 
Institution of Civil Engineers, at which the subject of the general 
education and training of engineers was considered. As the 
outcome of the above conference, the formation of a permanent 
Joint Committee, representative of various societies and institu- 
tions, is under consideration, and this may be regarded as a step 
in the%direction contemplated by the Council of the Institution 
of Naval Architects. 

The annual Gold Medal of the Institution for the past year has 
been awarded to Professor G. W. Hovgaard, of the Massachusetts 
Technical Institute, Boston, U.S.A., for his paper on ‘‘ The 





ARRANGEMENT OF REINFORCING RODS 


| Buoyancy and Stability of Submarines,” and the Premium to 
| Mr. J. J. King-Salter, R.C.N.C., of H.M. Dockyard, Sydney, for 
| his paper on ‘“‘ The Influence of Running Balance of Propellers 
| on the Vibration of Ships.” 
| The Martell Scholarship (1917) has been awarded to Mr. H. C. 
| Carey, H.M. Dockyard, Chatham; and the Earl of Durham’s 
Prize to Mr. H. D. Leggett, H.M. Dockyard, Portsmouth. 

After a little formal business, 
delivered a short presidential address. 

He would, he said, before entering upon his main 
subject, like to make one allusion to the past. All 
who had been in the habit of attending these meetings 
| would miss one familiar figure from their gatherings. 
| Lord Brassey’s death had removed from the names 
|of their Presidents one whose friendship and long 
| services to the Institution would be long treasured 
by all who knew him, He was the personification 


Lord Durham | 


CONCRETE 


SHIPS 





INTERIOR VIEW AT STERN 





of a generous, large-hearted and undaunted English- 
man—game to the last, loyal and true as steel to his 
native land and to the Empire where he was so well 
known. They wished to record their sorrow at his 
death and express their pride at his long association 
with the work of the Institution. Members of the 
Institution were to-day giving their services to the 
nation, and this has been recognised by the honours 
which had been bestowed upon members, which were 
set out in the report. They were aware that eighteen 
of their members were serving on the Shipbuilding 
Council under Admiralty control, and good work had 
also been done by the Committee on Mine and 
Torpedo Explosions, which had submitted a report to 
the Government and which, he was glad to say, had 
been very favourably received, most of the recom- 
mendations made being adopted. It was necessary, 
however, that the authorities should do more than 
recommend and circulate the suggested precautions 
to be taken against mine and torpedo attack. Strin- 
gent orders should be issued that these measures 
must be taken—to avoid as far as possible any ship 
losses which were preventable, and to prevent the 
mercantile marine incurring unnecessary risks. They 
could claim, he thought, not only to have done good 
work for the{Government, but to have given them 
good advice. No doubt on ordinary occasions a 
Presidential Address should be an essay of'’a non- 
commital and uncontroversial character, but in the 
circumstances of to-day he would feel he was deficient 
in moral courage if he failed to express his views on 
the shipbuilding situation. They committed nobody 
but himself. The low output of ships was the subject 
of the moment ; the shipbuilding industry appeared 
to be seized with the paralysing influence which 
seemed to be inseparable from Government control. 
It was a truism that there must be such control 
during war, but that a Government Department 
should seek to manage the production of materials 


| wherewith war was successfully carried on was a 


| totally different proposition. It wastrue the Institution 


had eighteen members serving under the Admiralty 
Controller. But they did not control the Controller. 


| During the last few weeks there had been agitatioris, 
| accusations and recriminations about shipbuilding 


and the low output of ships. Some of his North 


| Country friends were in the room, and he was probably 


not misinterpreting them in asserting that ship- 
builders attribute much of the trouble and delay— 


| not to disputes between employers and workmen, 
| not to unwillingness and lack of patriotism among the 
| workers—but to the inexpert interference and hustling 


| methods of Government officials. 


| meant. 





There are various 
definitions of the word hustle—one of them is “to 
jostle.” 

Perhaps a racing analogy would indicate what he 
One of the rules of racing says a horse is 
liable to disqualification if he or his jockey jostle 
another horse or jockey. Why? Because a good 
jockey is probably on good terms with his horse ; he 
knows him; he is in the saddle, and has a firm but 
gentle hold of the reins. The horse may be running 
smoothly and kindly, and quite willing to make 
extra exertions when called upon. He is jostled by 
some outsider. The jockey becomes demoralised 
and the horse is knocked out of his stride, loses 
ground, and resents the rough treatment. When 
this occurs on the turf the offender is disqualified. 
His advice to the Government in regard to our great 
industries was—don’t jostle. 

There had been a regrettable diminution in output 
of ships. He believed there would be a great improve- 
ment in the near future. Credit would be claimed 
for that by the Government and the newspapers— 
or, ought he to say, the newspapers and the Govern- 
ment ? 

The preparations made by the shipbuilding industry, 
the quiet spade work, the extra facilities devised 
would be the real determining causes of a future 
increased output. If shipbuilders could be freed 
from yexatious interference by men who did not 
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know the business he was confident that the patriot- 
ism of masters and workmen would overcome present 
difficulties. But if this vitally important business 
continued to be mismanaged by incompetent nominees 
of a Government there would be no marked improve- 
ment. It was essential to have ships, shipbuilding 
yards, Managers and workmen, but there was no 
earthly reason why they must be run by Government 
officials. There was an obsession, almost a mania on 
the part of the Government, to interfere with all 
public and private affairs by the appointment of 
Overseers, scrutineers, advisers and controllers. The 
waste of time and money by the multiplication of 
these bureaucracies was colossal. In nearly all 
industries friction and unrest resulted. Let the 
Government reform their departments. Could not 
Government protection and assistance be given, 
while leaving to the industrial establishments the 
freedom to run their business without Government 
interference ? If there must be control, let it be by 
shipbuilders themselves, for they were best able to 
devise means of speeding up the work they had spent 
their lives in perfecting. The first paper on the 
agenda was by Sir George Carter, on ‘‘ Standard 
Ships.’ This was a much discussed problem. In 
justice to the Government it should be pointed out 
that they decided to build such ships as an emergency 
war measure with a view to meeting the necessity 
for building as quickly as possible a suitable type of 
vessel. The idea of standardisation was not new to 
naval] architects, and wha: might be considered 
standard ships had from time to time been built by 
individual firms. The infamous: submarine warfare 
of our enemies had, said the President, forced the 
Government to adopt a measure which would not 
in the ordinary way have carried any considerable 
weight of opinion behind it. For, after all, the 
mercantile marine in this country had not only been 
built up by the enterprise and adventure of ship- 
owners, but also by the readiness of naval architects 
to design, and of shipbuilders to construct, ships 
which met the changeful needs of the time and the 
varying requirements of the shipping industry. In 
his opinion it would be a fatal mistake to deprive 
naval architects of the full exercise of their inventive 
genius and to limit their work to certain specified 
standard designs. Jt would be difficult for that 
Institution to promote the progress of the science of 
naval architecture if there was to be no freedom 
given to individual effort in the way of design. He 
was fortified in this view by the paper which Mr. Abell 
would read on ** Problems of the Future in the Design 
and Construction of Merchant Ships.’ He would 
demonstrate that no finality was achieved in 
standardisation, and it would be well if the Govern- 
ment would recognise that fact and allow shipyards 
to produce ships which they were best capable of 
turning out rapidly. One word upon a matter which 
was sometimes ignored when the small output is 
discussed. The ravages of war had imposed an 
immense amount of repair work on shipbuilding 
yards. Many of these repairs were urgent and took 
priority of all other work. In calling attention to 
this fact he was not trying to invent excuses for the 
diminution of output. They all deplored it, and 
would gladly make every effort to increase it. There 
was no wish to thwart or hamper the Government ; 
on the contrary, there was every desire to help them. 
It was for the Government to show they were handling 
this question wisely. Shipbuilders and workmen on 
their side must do their utmost to expedite output. 
All concerned must be animated with the desire that 
nothing should be done to imperil the welfare of the 
fighting forces or the food supply of the country, or 
tarnish the honour of the Empire in the struggle for 
freedom and peace. 

The discussion on the paper ranged over many 
points, the chief of which were the effects of Govern- 
ment control, the delay in output arising from 
standardisation, ‘and the adoption in the standard 
ships of the recommendations of the Mine and 
Torpedo Explosions Committee. 

Sir Alan Anderson, who opened the debate, at once 
disclaimed his ability to deal with the technical aspect, 
and devoted his observations to general questions. 
Referring to the objections entertained by business 
men to Government interference, he said a man did 
not change his opinions because he happened to be 
one of the Government Controllers. The only 
sensible way of controlling businesses was to let 
those in charge of them control themselves. While 
it was necessary that Government should intervene 
in war time, care must be taken that control did not 
reach the stage of becoming a hampering and irritating 
piece of machinery. The low output of ships 
mentioned in the President’s address suggested that 
the Government Department responsible for the 
business had handled it very badly. On that subject 
he would say that the difficulty about the whole 
thing was that the facts had not been known. He 
had held very strongly that a different policy in this 
respect should have been pursued, and he was glad 
to know that the facts were now to be made public. 
A healthy. public opinion was desirable as to the 
operations of the department’ for which he was 
responsible, and to obtain that there must be public 
knowledge of the facts. It was true to say that a 
good deal of criticism had been based on want of 
knowledge. He was advised that the output of the 
British shipbuilding yards in 1917 was an absolute 





record, but of course not a record in merchant ships, 
and that in addition there had been a large increase 
in essential repairs. That was very satisfactory from 
one point of view, but from the merchant ship aspect 
it was not so satisfactory, because it meant, if output 
was to be increased, that it would be necessary to 
place on top of the record output of 1917 a fresh 
record, which was a big thing to attempt. It was 
not merely a case of changing the men in charge of 
the job, but of achieving a much more difficult thing. 
As to the general policy of standard ships, granting 
that mistakes had been made, he felt quite confident 
that if the standard ship policy had not been enforced, 
Sir Joseph Maclay would have been criticised for 
many things which would then have happened. It 
would have been impossible to.hold the scales evenly 
between the various interests, and we should have 
been worse off. The delay in producing the initial 
standard ships would not be experienced in repeat 
construction, and he hoped to see the standard ships 
turned out in increasing numbers. 

Sir Eustace d’Eyncourt also laid stress on the fact 
that the first result of standardisation was not 
increase but retardation of output. It was not 
reasonable to expect the building of standard ships 
to get into its stride for some time after the scheme 
was launched. It was only beginning to do that 
now, and the output would continue to progress and 
improve. Another objection which was urged against 
standardisation was that it prevented progress in 
design, but it was necessary to recognise the fact 
that when the standard had been fixed it was unwise 
to listen to suggestions for alterations if the object 
sought was increased output. As it happened, the 
type of tramp cargo boat which had been evolved in 
British practice was an excellent one, and in this case 
the argument in favour of standardisation, particu- 
larly under the present circumstances, was a very 
strong one. Improvements in standard designs 
must be made, not by slow degrees and in small 
details at separate times, but in big steps. The 
thing to keep in mind was continuity of production. 

Mr. Sydney Barnaby dealt at some length with the 
work of the Explosions Committee, of which he is 
chairman, and expressed his gratification at hearing 
that day for the first time that the recommendations 
of the Committee had been embodied in the designs 
of the standard ships. The Committee collected a 
great deal of scattered information as to the effects of 
mine and torpedo explosion, which it was believed 
ought to be in the possession of the Shipping Con- 
troller, and had also investigated the reason for the 
serious losses of large mail and passenger steamers, 
which it was commonly believed illustrated in their 
design the latest developments of naval architecture 
and would not be easily sunk. In the ordinary 
merchant ship, which was not intended to resist 
torpedo attack, it was imagined that the blow would 
be so severe that large areas of shell plating would be 
destroyed and perhaps some of the main bulkheads 
carried away by the sudden inrush of the sea. As 
the result of examining many ships this was found 
not to be the case ; even a few feet from the hole the 
plating was not disturbed, and the rivets were still 
sound, and in no case of a ship having its bulkheads 
designed in accordance with the rules of the great 
registration societies was there any failure from a 
sudden inrush of the sea. Ships were sunk because 
compartments which were uninjured filled with 
water. One of the weakest points in such ships was 
the reserve coal bunker forward of the boiler-room. 
He referred, of course, to existing ships, and assumed 
that in the new ships the recommendation on this 
subject had been adopted. The case of large 
passenger vessels was a much more serious problem. 
Such ships were not divided into water-tight com- 
partments, but into compartments which could 
be made water-tight if time permitted, which it 
generally did under peace conditions. In the case 
of mine or torpedo explosion, the doors could not be 
closed in time, and his Committee proposed that all 
ships of this type should be properly subdivided 
before they went to sea. 

Mr. W. H. Whiting, who followed on the same line 
of argument as Mr. Barnaby, said the water-tight 
subdivision of merchant ships was the greatest and 
most immediately effective step which could be 
taken in the national interests. Ships were being 
lost more frequently than ought to happen. The 
maximum number of bulkheads in a cargo steamer 
having any pretence to efficient water-tight sub- 
division was six. The foremost and aftermost could 
be left out of consideration; the Committee urged 
that the other four bulkheads should be made efficient, 
and that any doors in the hold should be permanently 
closed, and openings for drains, &c., protected by 
valves. The general question of water-tight sub- 
division had been pressed on the responsible authori- 
ties for a period of forty years and was still in a 
most unsatisfactory position. 

Lord Brassey, dealing with the question of Govern- 
ment control of industry, concurred in the opinion that 
the less interference there was on the part of Govern- 
ment Departments, the better for the shipbuilding 
industry and the output of ships. One of the chief 
causes of Government unrest was believed to be 
interference between masters and men by Government 
officials who were not acquainted with the facts. The 
less there was of that sort of thing the sooner we 
should get the ships required. His experience in 





connection with the supply of war materials in Italy 
indicated that the labour troubles there had nearly 
all occurred in Government controlled businesses. 

Mr. J. W. Isherwood did not think that Sir George 
Carter had justified the standardisation of ships, nor 
could it be generally conceded, as stated in the last 
paragraph of his paper, that good results had been 
obtained. The idea of standardising ships was not 
new, and even if the summarised advantages hac 
materialised, the result of the policy of standardisation 
decided upon was not of sufficient ‘importance to 
justify the change. He joined issue with Sir George 
Carter as to the enormous number of sections alleged 
to be used in a ship in pre-war days. Sir George 
did not seem to have been familiar with a growing 
practice of many builders for several years past of 
reducing the number of sections. His work, however, 
prior to joining the Advisory Committee, probably 
did not bring him much into contact with cargo 
tramp construction, and the practice established 
abroad, particularly in the United States, of reducing 
the number of sections. He (Mr. Isherwood) had 
suggested to the Advisory Committee so far back 
as December, 1916, that the number of sections 
could be reduced. There would have been no 
difficulty in allocating steel orders without standard- 
isation. That the policy of standardisation had 
failed was shown by the fact that there were now 
twelve standard types, excluding coaster types. 
Standardisation was surely a misnomer. We had 
had as a result of the so-called standardisation, 
disorganisation and stoppage of work, and with 
practically few, if any, contra advantages. Had ship- 
builders been allowed to build the standard types 
with which they were familiar, and especially North- 
East Coast builders who have made a reputation 
for cheap and rapid construction, there would not 
have been disorganisation, but friendly emulation. 
There would have been the enthusiastic co-operation 
of our shipbuilders and not, as has been said by a very 
prominent engineer, their apathetic resignation. 
He had recently published a design of unsinkable 
ship. This vessel, in the coal-ladened condition, 
was calculated to float after being torpedoed twice. 
This design of unsinkable ship would carry 3.67 tons 
deadweight per ton of steel, as against 3.4 tons 
deadweight per ton of steel by the standard “ B” 
boat, which was such an easily sinkable type. 

Mr. Graham, speaking from personal experience of 
the condition of affairs in the shipyards, dealt with 
some mistaken notions about standardisation. It 
was not a result but a process; a standard ship 
implied the existence of standardised shipyards, and 
that implied a lapse of time before results could be 
shown. - He had seen the British standard ships in 
course of construction, and had almost despaired 
of bringing all the ways and means of building these 
ships into a definite system. An excellent illustration 
of standardised construction was destroyer building. 
The designs of these vessels had developed from year 
to year, and yet it could not be denied that they were 
practically standardised ships. 

Mr. W. F. Cowan could not accept the opinion 
expressed in some quarters that the standard ship 
was doomed. At the same time, although Sir George 
Carter said that the shipbuilding industry loyally 
accepted the proposals to build standard ships, he 
did not think it could be claimed that either employers 
or workers were enthusiastic on the subject. This 
fact, and the alterations in designs that had taken 
place, had tended to impede progress. 

Sir George Carter, in dealing with some of the 
points raised, remarked that while he hoped it was 
the fact that the shipping output last year was a 
record, merchant shipbuilding might have been 
more satisfactory if the advice of those who knew 
most about it had been taken. In reply to 
Mr. Barnaby, he would like to state that practically 
all the suggestions made by his Committee had been 
adopted in the new ships. As to the organisation 
of standardised construction, he would point out that 
a very large number of yards, including some of the 
most important in the country, had not previously 
built merchant cargo ships at all. That fact had to 
be taken into account, and it would be of interest 
if he stated that one of the big Irish yards to which 
all the necessary data were given to enable a start to 
be made, and which had slips and men available, and 
got material, was able, as under similar circum- 
stances other yards might be, to complete a standard 
ship in six months. Then, again, it was obvious, 
although many people appeared to overlook the fact, 
that the ships which had been already laid down had 
to be completed before tke slips were freed for standard 
shipbuilding. Another factor which retarded output 
was that not more than 65 per cent. of the steel 
necessary was available for merchant shipbuilding 
on the scale contemplated for some months after the 
standard programme had been started. The Isher- 
wood type had received the consideration of the 
Committee, and he did not think it was necessary to 
follow Mr. Isherwood’s remarks, except that he 
would say in connection with the reference to twelve 
types, that the Controller was only responsible for 
five of them. The alterations in design were the 
outcome of a request from the Government following 
losses of oil ships to modify the designs of thirty 
standard ships to enable them to carry oil, and only 
a few of these vessels had been laid down before the 
change was made. 
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RAILWAY MATTERS. 





Owr1na to the absence abroad of Colonel Billinton, the 
locomotive superintendent of the London, Brighton and 
South Coast Railway, Mr. J. M. Jackson, formerly the 
chief draughtsman and latterly the deputy locomotive 
superintendent, has been officially appointed the assistant 
locomotive engineer. 

THe Maryport and Carlisle Railway is carrying a large 
coal traffic from the North-Eastern Railway to be shipped 
at Maryport instead of at Silloth. During the year the 
Maryport Company has carried considerably over a million 
tons of traffic, apart from coal, for the Government, 
consisting of coke, pig iron, petrol, steel and castings, 
forgings, &c. 

Tae Midland and South-Western Junction Railway is 
hoping to spare a few more men for the colours this year. 
To enable this to be done it is intended to work into the 
service youths from fourteen to sixteen years of age ; this 
procedure being considered preferable to the employment 
of females. Unlike the big companies, it is unable to 
provide women with suitable employment. The stations 
are small, whilst each member of the staff is expected 
to be capable of a multiplicity of duties, some of which 
is unsuited and dangerous for women. 


At the annual meeting of the Stratford-on-Avon and 
Midland Junction Railway, the chairman said that at the 
previous meeting he drew attention to the enormous 
quantity of iron ore within easy distance of that railway, 
and he was glad to say that an application was made by 
an enterprising firm to the Light Railway Commissioners 
for a light railway to connect the Burton Dassett sidings 
with the iron ore fields at Edge Hill, and the Order was 
waiting for final sanction. At other points on the railway 
land had been taken, and new sidings would shortly be 
put in to develop the ore. 


Ar the annual meeting of the Cambrian Railway 
Yompany, the deputy-chairman of the company, who 
presided, said that there was a matter which was likely 
to be of disadvantage to the company in the future. 
It was the felling of timber in the district. In 1914 
the Cambrian Railway carried from its own stations 
21,000 tons of round timber, but last year the total was 
113,435 tons, and it is hoped that as soon as possible 
the Government Department and the local authorities 
will seriously take in hand the matter of re-afforestation. 


An American railway contemporary is responsible for 
repeating a paragraph from a Chicago paper the correspon- 
dent of which telegraphed from France that an American 
locomotive crew had passed a French examination and 
had been given a licence to drive an engine anywhere 
in France. On account of complications of language, as 
well as different systems of operating, it was, we are 
informed, at first believed to be useless to attempt to 
train locomotive engineers for work in France generally. 
The first crew, however, learned the foreign intricacies in a 
short time, and is now free to operate a locomotive without 
having a French pilot on board. 


Ow1na, to some extent, to the suspension of excursion 
facilities, the number of second and third-class passengers 
on the Great Northern Railway of Ireland decreased during 
the past vear, but the number of first-class passengers 
has increased owing to the large decrease in motor travel- 
ling. The goods traffic on this line did very well. Whilst 
there was a decrease of 22,831 tons in Guinness’ traffic, 
there were 50,000 more tons of general traffic and of 578 
wagons of live stock. In addition, nearly 158,000 tons of 
goods and mineral8 and 1125 wagons of live stock were 
conveyed free for the Government. 


Many devices for automatically locking all the doors 
of railway carriages have been produced, but not one has 
been adopted. We learn now that Mr. W. K. Kaye, of 
Joseph Kaye and Sons, Limited, whose experience of 
carriage locks is, as we need not remind our readers, con- 
siderable, has attacked the problem from a different aspect 
and has designed electric mechanism which gives a signal 
in the guard’s van if any doors are not properly fastened, 
or if one should be improperly opened. The device, of 
course, will not meet all possible accidents, because the 
guard must act after receiving warning, but it might be 
the means of preventing some. 


Tue Irish Solicitor-General stated in Parliament on the 
28th ultimo that various unsuccessful attempts had been 
made in the past to work the anthracite coal seams in 
the neighbourhood of Dromagh, west of Banteer station 
on the Great Southern and Western Railway. The 
last serious attempt was made in 1901 by the New Dromagh 
Mining Company, and it was unsuccessful in its efforts 
to find coal of commercial value. The anthracite coal 
found in the neighbourhood generally contains sulphur, 
and is therefore of poor quality; but one seam is said 
to be free from sulphur. The thickness of the seams 
varies considerably, but from a mining point of view they 
may be regarded as thin. The coal measures are also 
twisted and contorted and dip at a high angle, and there 
does not appear much prospect of finding payable coal in 
this district even in view of the high prices at present 
availing. 

In the annual report of the North Staffordshire Railway 
Company there is an item of capital expenditure of £525 
on “land, property, &c., not used in connection with rail- 
way working.” No explanation is given as to this, but in 
the chairman’s speech it was stated that this was for the 
purchase of cottages at Stone and Longport. He «dded 
that the directors appreciated the necessity of providing 
cottages for their servants, and they hoped to do raore 
later on. They had a housing sub-committee. which 
was looking very closely into these matters, and tney were 
gradually developing a scheme for housing « very con- 
siderable number of their servants upon lund they had 
purchased at Macclesfield. The directors recognised that 
there ought not to be competition between their employees 
and agricultural labourers for cottages in country districts. 
As far as possible large employers ought to provide cottages 
themselves for their workpeople, and they should take 
ample care that there were gardens or ground provided in 
the nature of allotments. They were hoping to develop 
this idea, which he (Lord Anslow) felt sure would appeal 
to the shareholders. 





NOTES AND MEMORANDA. 





THE amount of Kent coal which passed over the South- 
Eastern and Chatham Railway Company's system in 1917 
was over 200,000 tons. 


A wuite metal, which takes a brilliant polish and holds 
it on exposure to the atmosphere, is claimed to be pos- 
sessed by an alloy of bismuth, mercury, tin, zinc, and 
copper covered by a patent—U.S. 1,248,925, December 
4th, 1917. 

THE two types of aero engine in most common use 
are :—-(1) Rotary, represented by Gnome, Le Rhone, 
Clerget. (2) Radial, represented by Salmson. (3) 
Vertical, represented by- Beardmore, Green, Renault. 
(4) Vee, represented by Sunbeam, Wolseley, Rolls-Royce. 
(5) Arrow Head, represented by Sunbeam. 


THE United States Civil Service Commission is 
endeavouring to relieve the dearth of ship draughtsmen 
by recommending to the heads of colleges and technical 
schools that senior students in engineering courses be 
given intensive training in naval architecture during the 
coming spring, with a view to making them available for 
employment in the above-mentioned branch of work. 


CARBORUNDUM was first produced in the electric furnace 
by Dr. Achison, in the United States, who, following up 
some early work of Moissan, found that hard crystals were 
deposited after passing a current through a mixture of sand 
and coke. The first sale of this material was to a jeweller, 
and was made at a price of £175,000 per ton, the output 
of the works at first being 4 oz. per day. As its use for 
grinding became better known the output increased, and 
the price rapidly dropped first to £2 per lb., then to a 
guinea, and then to 2s. per lb. 


Accorpinc to the Iron Age, the aluminium alloy used 
in German airships has the following ingredients :— 
Al 91.92 per cent., copper, 4.13 per cent.; iron, 3.27 
per cent. ; and silicon, 0.65 per cent. An authoritative 
estimate is that this particular alloy has a tensile strength 
of close to 40,000 lb. per square inch. Such strength 
combined with its extreme lightness makes it an especially 
valuable material for the framework of monster airships. 
The réle of the silicon in the mixture is probably not an 
important one. It is possible that it appears as the result 
of using the alloy, silicon-copper, as a means of introducing 
copper into the aluminium. 


A MACHINE has been invented, and operated successfully 
on a commercial basis in Brazil for nearly three years, 
which makes cast iron pipe of all sizes, according to the 
Scientific American. Briefly, the metal is introduced, in 
carefully regulated quantities, into a rapidly revolving 
cylinder, where by the centrifugal force exerted it is spread 
uniformly over the surface of the mould. After a few 
seconds the pipe is withdrawn, white hot, from the other 
end of the machine, and, except for the tarring, is subjected 
to no further treatment. Uniformity in section, speed in 
production, facility in handling and strength of metal are 
among the claims made for the new process. 


THE following average weights per brake horse-power 
for various classes of engines were given in a paper by 
Mr. P. N. Everett, recently read at Newcastle-on-Tyne :— 
Triple expansion steam engine for cargo boat (no boilers 
or auxiliaries), 130 ; triple expansion, including boilers and 
auxiliaries, 450; Diesel engine for cargo boat (no auxil- 
iaries), 250; Diesel engine with all auxiliaries, 400; 
turbines, for cross-Channel boat with boilers and auxiliaries, 
200; Diesel engines for submarines, 50; steam recipro- 
cating engines for destroyers, 35; turbines for destroyers, 
with boilers, &c., 30; petrol engines for motor cars, 15 ; 
petrol engines for racing boats, 74; aero engines, 2}. 


Durrce last year the sale of electric domestic appliances 
in the U.S.A. showed a tremendous advance, chiefly owing 
to the growing scarcity of domestic labour; another 
factor in the increased purchase of appliances has been 
the better earnings received by the wage-earners generally. 
A total of 13,545 electrical appliances were placed on the 
Minneapolis Electric Company’s lines during the period 
from January Ist to November Ist, 1917. Electric flat- 
irons were the most popular of all devices sold, the total 
numbering 4601. Electric vacuum cleaners were next, 
the total being 3091. The other appliances in the order 
of number of sales ranged as follows :—Toasters, 987 ; 
washing machines, 612; heating pads, 401; grills, 384; 
and curling irons, 343. 


Tue hydro-electric equipment in the White River plant 
of the Puget Sound Traction, Light and Power Company 
contains two 18,000 horse-power Francis turbines operating 
under a net head of 440ft., which have developed over 
44,000 horse-power. On account of the hydraulic con- 
ditions special engineering problems were involved, which 
have been solved by special features in design. A new 
25,000 horse-power unit is now being laid down, which is 
the largest hydraulic turbine of this type in the world. 
According to Power, after five years of continuous service 
one of these turbines was opened up for careful examina- 
tion. The parts subject to hydraulic and mechanical 
wear were measured up and photographs taken in order 
to establish their durability. No repairs whatever were 
considered necessary, and it was estimated that it would 
be good for another five years of continuous service under 
similar conditions. 


Writine in the Electrical Review on the “‘ Temperature 
Effects in Direct-Current Meters,” Mr. G. W. Stubbings 
says :—‘‘ The effect of temperature on the accuracy of 
electricity meters is‘ frequently treated as if it were of 
small importance,-and the high temperature coefficient 
of a mercury meter is not often regarded as a disadvantage. 
A little consideration will show that this view is not a 
sound one. A temperature variation of 3 deg. Cent. 
will cause an alteration in the accuracy of an unshunted 
mereury meter of about 1 per cent. To compare the 
performances of two such meters, the one fixed in the 
living room of a house, or in a cupboard leading out of the 
same, and the other in the basement, the average tempera- 
ture of the first in-the winter months during its hours of 
working will be in the neighbourhood of 20 deg. Cent., 
whilst the temperature of the other may average not 
more than 8 deg. Cent. As the difference in temperature 
will be 12 deg., there will be 4 per cent. difference in the 
accuracies of the two meters.” 





MISCELLANEA. 





A BARGE load of 420 tons of pig iron has recently been 
salved from the bed of the Tennessee River by the use of 
lifting magnets. 


ALTHOUGH coal gas has been used in France for pro- 
pelling motor boats and tramcars for some time past, it 
was not until last month that a motor car, running on this 
fuel, stored in a gas bag on the roof, made its appearance 
in the streets of Paris, says the Autocar. 


WE are in a position to state, says the Scientific 
American, that the Liberty motor has exceeded the most 
optimistic forecast of its performance, both as to horse- 
power delivered and durability, and that the output of 
planes is keeping pace with the construction of motors. 
Both motors and planes are being built at a pace which 
ensures delivery in 1918 at the rate proposed when the 
appropriation of £128,000,000 was authorised for their 
construction. The same authority states that the Liberty 
motor develops more than 400 horse-power at 1625 
revolutions, on a total weight of only 800 Ib. 


THE output of the South China knitting factories during 
last year was greatly curtailed by a lack of knitting-machine 
needles. Prior to the war most of the machinery and 
accessories of this sort were imported from the United 
States, and in the ordinary course of business there 
was no difficulty in keeping the trade supplied with knitting 
needles. During the past two years, however, the number 
of needles available has declined, until importers complain 
that they are now receiving not more than 10 per cent. of 
their requirements. Some needles of inferior quality have 
been imported recently from Japan and a few are being 
manufactured locally, and broken needles are being re- 
paired whenever practicable. 


CoNSIDERABLE variations exist at present in the practice 
of different manufacturers as regards back connection 
studs for switch gear, more especially as regards the screw 
threads adopted. Thetype of thread used must be deter- 
mined more from considerations of electrical conductivity 
than from mechanical ones. The Whitworth screw threads, 
for example, on the larger sizes, have too coarse a pitch, 
which cuts unduly into the cross section of the rod. A 
standardisation of these screw threads, as also of the 
corresponding nuts, is very necessary, says Mr. C. C. 
Garrard in the Electrical Review. The nuts, too, for making 
the connection between the studs and the connection strips 
must be thinner than standard Whitworth nuts. 


TuE following method of centring round spindles, which 
has been suggested by Mr. W. Crowther, of E. F. Glover 
and Co., Limited, of Liverpool, may prove useful to our 
readers. In carrying it out the lathe isemployed. A very 
short and pointed taper shank drill is used in the mandril 
socket, and a self-centring chuck screwed on the mandril 
nose. The drill point must be well within the body of the 
chuck. The spindle end to be centred is passed into the 
chuck, and the jaws brought lightly against it, whilst the 
rear end is held in the thimble. The rotation of the spindle 
is restrained whilst it is fed against the drill, the chuck 
jaws acting simply as running guides. The method is 
quick, accurate, convenient, and apparently new. 


Tse scheme for the financing of private enterprise in 
the housing of the working classes put forward by the 
Council of the Surveyors’ Institution is one that should 
be sympathetically considered by any Government not 
obsessed by the idea that all who have any connection 
with house or landed property are blood-suckers of the 
nation who are to be harassed and oppressed out of exist- 
ence. It is an unquestionable fact, says the Architect 
and Contract Reporter, that the experience and skill of the 
private builder enables him to supply the community 
with working class houses at a cost of 25 per cent. less than 
public authorities can manage under the most favourable 
circumstances. It should be recognised by Parliament 
that every sound commercial or industrial enterprise in 
the country, even the building trade, should be supported 
by the credit of the State. 


Tue Shanghai electricity undertaking continues to suffer 
from the defective working of the German machines, says 
Eastern Engineering. A recent report by the acting 
engineer-in-chief and manager, Mr. A. H. Blagden, shows 
that further serious breakdowns have occurred, with 
the result that in November of last year the whole 
of the 14,000 kilowatts of A.E.G. plant was out of commis- 
sion. It was impossible to effect all the repairs locally, 
and it is questionable even when the repairs have been 
made that the results will be satisfactory. It is significant 
that this failure of German electrical machinery 
has also occurred in such widely distant countries as 
South Africa and Australia, so that the break down in 
China is not an isolated or exceptional case. It is equally 
significant that the British machinery at Shanghai has 
stood the test of time, and has in every way proved itself 
superior to the A.E.G. plant. 

THE manager of the Collins Green Collieries in Lanca- 
shire—Mr. Thomas D. Watson—has devised an apparatus 
which will tell the engineman in charge whether he is right 
or wrong with. his reversing gear. The device is calied 
“* Safety Direction and Warning Signal,” and is intended 
for use in connection with winding, haulage, and other 
machinery in which movement is to be reversed or stopped 
at regular intervals. The apparatus gives a special 
signal, if needed, in addition to any other indication, to 
warn the person in charge of the machinery that a certain 
predetermined point has been reached, and also to show 
that the reversing gear is or is not in such a position that 
the intenéed depth or distance may be exceeded. The 
apparatus consists of three screens, rectangular, curved 
plane, or circular form, with suitable gearing for altering 
the relative positions of two of them in relation to each 
other, and to the third, which is a fixed screen. Each of 
these screens is perforated in such a manner that, at the 
predetermined point or points, the light from a lamp 
placed behind is permitted to become visible, either clear 
or through coloured glasses, or other medium, as may be 
desired, to the person in charge of the machinery, and if 
desired a bell can be made to ring on approaching visibility. 
One of the movable screens is worked through suitable 
connection by the reversing gear ; the other movable screen 
is worked through suitable connections by the drum or 
machinery shaft. 
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NOTICE TO OUR READERS. 





Owing to the pise in the cost of labour and 
material the price of “The Engineer” has been 
increased to 9d. 


The subscription pates on renewal orders have 
therefore been increased by 4s. 6d. per annum at 
penewal dates, and the subscription rates to new 
subscribers by 4s. 6d. per annum as from the ist 
of March, 1918. 





Merchant Ship Mortality. 


More important, in our opinion, than any of the 
papers which were presented to the Institution of 
Naval Architects this week is the report of Mr. 
Barnaby’s Committee on the effects of explosions of 
mines and torpedoes on the structure of merchant 
ships. This committee, as we show on another page, 
was appointed by the Institution in January, 1917. 
It examined many vessels that had been brought 
into port for repairs after being mined or torpedoed, 
and with the help of the Admiralty and the Board of 
Trade, sifted all available evidence on ships that had 
been totally lost. The investigations left it with the 
definite conviction that many a vessel which has 
gone to the bottom might have been saved had 
certain precautions been taken, and on the strength 
of the knowledge it had gained, it drew up a series of 
recommendations. The advice which it tendered was 
then placed before the Board of Trade, which took 
steps to lay it before ship-owners and ship masters. 
The Committee made its report to the Council in 
May last, and we assume that not many weeks later 
it was in the hands of all interested persons. 
It is to be hoped that ship-owners and masters will 
face any difficulties involved in carrying out the 
Council’s recommendations. We know that material 
and labour are difficult to obtain, but vessels are still 
being lost at a much faster rate than they can be 
built. The need of new ships is imperative, but it 
would be sound policy to spare more labour and 
material for the purpose of saving existing ships. 
If this can in many cases be done, as is evidently the 
conclusion of the Committee, the responsibility of 
those who neglect its advice will be serious. 

After very careful perusal of the report, and after 
listening to Mr. Parnaby’s and Mr. Whiting’s remarks 
upon it in the discuss‘on on Sir George Carter’s paper, 
we are left with the conviction that many a ship which 
is now at the bottom received damage that was not 
necessarily fatal, and that might have been repaired 
in the course of a few weeks. The vessels were lost 
through the neglect of precautions of a relatively 
simple kind. Why those precautions were not taken 
is a question of the most baffling order. In the 
knowledge of the need of ships, in the knowledge of 
the value of cargoes, in the knowledge that many 
lives were endangered, it is altogether incredible 
that ship-owners and ship masters should not have 
taken every possible step to make their vessels as 
safe as the mind of man could in the circumstances 
conceive. We are fuliy aware of the se:ioxvsness of 
our words. But this is no time to mince phrases 
or to consider feelings. Itis certain that many ships 
have been lost that might have been saved, and that 
many more will be lost if efforts are not made, and 
made rapidly, to adopt recommendations which the 
most ordinary common sense must recognise as sound. 
Let us say here that we are glad to observe that the 
designs presented by Sir George Carter in his paper 
appear to have all the features that make for safety. 
But they are for new ships. There are many ships 
still sailing that have all the defects to which the 
Committee{draws attention. The earliest opportunity 
should be taken to remove those defects, and when 
| ships are forced to go to sea without the essential 








modifications, then such elemental precautions as the 
masters themselves can take should be rigidly insisted 
upon. We venture to suggest that there should be 
appointed forthwith some naval architect: having the 
necessary knowledge and invested with the necessary 
powers to attend to this really vital matter. It is 
one thing to build ships we cannot build too many— 
but it is not less important to save those that we have. 
Inevitably a certain number will be sunk by enemy 
agencies, but we cannot for one moment doubt that, 
if everything was done that might be done, the 
mortality amongst ships would be greatly reduced. 
Many that now sink would come home wounded and 
could be repaired and sent to sea again in far less time 
than they could be replaced by the building of new 
vessels. It is a remarkable fact, pointed out by Mr. 
Barnaby on Wednesday, that the effect of torpedoes 
and mines is curiously localised. They may, and do, 
make large and gaping holes. They destroy the plates 
in their immediate neighbourhood, but so rapid is 
their effect that the steel frequently breaks short and 
there is relatively little straining of the plates and 
frames in the adjoining regions. Thus, the work of 
the repairer is usually no more extensive than the 
actual area attacked, and many a vessel with a fearful 
wound has been made fit again for sea in a month or 
two. Amongst arguments that may be advanced 
against the adoption of the Committee’s recommenda- 
tions, one is that the enemy, perceiving that one 
torpedo had not destroyed a vessel, would fire another. 
But, if she did, the ship would be in no worse plight 
than at present, when she sinks as the result of one, 
whereas the submarine would have had to expend 
another torpedo from her store, and would have so 
much the less for other ships. 

We have not thought it necessary to repeat here 
the recommendations of the Committee, because they 
are given in full on page 247, and we hope will be 
carefully studied, but we may call attention to the 
three principal causes of total loss. They are, first; 
entering danger zones with open bulkhead doors , 
secondly, the omission of a water-tight partition 
at the inner end of the shaft tunnel ; and, thirdly, the 
failure to put non-return valves in all drain pipes. 
We might add that in the case of passenger vessels, 
the numerous sanitary outlets are a source of danger, 
and that open port-holes have, in more than one case, 
led to losses which might have been avoided. In 
very big ships the tunnels which run almost all 
fore and aft—the stokers’ tunnel, for example, which 
is intended to allow the movement of stokers, whilst 
hidden from the eye of passengers—are a very real 
danger under present conditions. It must be 
remembered that all liners are only potentially sub- 
divided. They are divided into distinct water-tight 
compartments when the doors are closed, but not 
under normal conditions, that is with the doors open. 
In peace accidents there is generally time and ability 
to close the doors. In enemy attacks there is neither. 
They come, only too often, without warning, and by 
destroying the hydraulic or electrical connections may 
render the closing of the doors impossible. The only 
safe course is to keep the doors permanently closed 
whilst at sea. Inconvenience, of course, must be 
caused thereby, and a certain amount of construc- 
tional work in the provision of trunks must be 
necessitated, but the inconvenience can be borne, 
and material for the trunks and labour to make them 
can be found, if it be once recognised that ships, 
cargoes, and lives may thereby be saved. We 
recognise that, so great is our present need, some 
vessels must go to sea without these safety provisions. 
But even in their case the risks they now run could be 
reduced by the adoption of the simpler precautions 
to which the Committee directs attention. May we 
hope that now that the whole matter has been laid 
before the public, all possible pressure will be exerted 


to compel ship-owners and masters to depart from . 


their non possumus attitude, and adopt such means 
as this expert Committee has suggested. It is at 
least no less important that\we should save those 
vessels we already possess as that we should accelerate 
the construction of new ones. We wish, in conclusion, 
to add one word about the part played by the 
Institution of Naval Architects in this inquiry. 
It is a part that deserves the highest praise of the 
public. We are glad, indeed, that the Institution 
has recognised that such bodies as it, bodies which 
represent important industries, only fulfil their highest 
functions when they recognise that it is their duty to 
serve their country in this time of stress by every 
means in their power. 


Industrial Organisation. 


Ir will be recalled that one of the most important 
proposals for healing the old breach between 
employers and employed and establishing those 
better relations which are essential if British industry 
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is to maintain its position in international trade, is 
for the setting up of Joint Industrial Councils. The 
aim and scope of these Councils is now well under- 
stood, and the scheme has met with a favourable 
reception from those to whom the appeal was made. 
A second report which has now been issued by the 
Whitley Committee deals with those industries to 
which, for want of the necessary degree of organisa- 
tion, the first scheme was inapplicable. 

There are many industries which, while not or gan- 
ised to the extent of the cotton and other staple trades, 
including some branches of engineering, have a 
sufficient degree of organisation to enable the prin- 
ciple of a national industrial council for these indus- 
tries to be followed, the only additional proviso being 
that one, or at most two official representatives 
should{be appointed to assist in the initiation of the 
council, and to continue after its establishment to 
act in an advisory capacity, and to serve as a link 
with the Government. The hope underlying the 
addition of these official representatives is that the 
Government would thus be placed in possession of 
precise knowledge of conditions within the industry, 
and be prevented from making mistakes in deal- 
ing with any questions which might arise which 
would otherwise be inevitable. There is a further 
group of industries in which organisation is so im- 
perfect, either as regards employers, or employed, 
or both, that no associations can be said adequately 
to represent those engaged in the industry, and, in 
such cases, it is obvious that the scheme for national 
or even district councils is inapplicable. To these 
industries it is proposed to apply the machinery of 
the Trade Boards Act, but to enlarge the functions 
of the Boards, so that they should be empowered 
to deal not only with minimum rates of wages, but 
with hours of labour, and, indeed, all matters affect- 
ing the industry concerned. It is hoped that these 
Trade Boards might eventually develop, as organisa- 
tion improves, into Industrial Councils of the type 
proposed for other industries. These recommenda- 
tions are merely intended to indicate broad lines of 
development, and their application to the several 
industries is to be left to those engaged in them in the 
hope that the flexibility and adaptability of indus- 
trial organisation which have been so large a factor 
in enabling industry to stand the strain of the war, 
will not fail the country when peace returns. It is 
believed that there is a sufficiently large body of 
opinion willing to test the practical proposals which 
have been made. Th> supplementary report on 
Works Committees falls within the same category 
as that named above. These committees are regarded 
as an essential part of the scheme suggested to secure 
improved relations between employers and employed. 
The main function of such Committees is not to deal 
with questions of rates of wages and hours of work 
which should be settled by district or national agree- 
ment, but with questions affecting the daily life in 
the workshop, which are closely bound up with 
efficiency of working, the comfort of the workers, 
and the success of the business as a whole. It is 
laid down as absolutely essential that the Committees 
shall be frankly recognised by all organisations of 
employers and employed, as, lacking such support, 
the Committees would stand in the way of the im- 
proved industrial relationships which it is hoped to 
bring about. The opinion is expressed that there 
is an undeveloped asset of constructive ability, which 
can be realised through these Committees, and which 
will fail in their main purpose if they are called into 
existence only to ventilate and smooth over grievances. 

While these steps are being taken to set up indus- 
trial organisations to avert a recurrence of old troubles 
which have threatened to choke the life out of indus- 
trial enterprise, the vast question of labour re-settle- 
ment demands close consideration. The speech 


. made by Mr. Roberts to the first meeting of the Labour 


Re-Settlement Committee a few days ago shows that 
the need for immediate action is clearly recog zised. 
Two reports on the subject have already been drawn 
up, and it is understood that plans for the demobilisa- 
tion of those serving with the active forces have 
already been worked out in some detail. It is, how- 
ever, equally important that a precise scheme should 
be prepared for re-absorbing in appropriate industries 
the large force now engaged in the production of 
munitions and other Government work. A recent 
incident gave grounds for believing that this side of 
the problem had not yet been discussed in detail, 
and has aroused discussion and discontent. At the 
meeting of the National Alliance of Employers and 
Employed, held at the Mansion House a few days 
ago, a proposal was put forward that a Central 
Statutory Board should be set up to deal with these 
questions as well as with any general re-distribution 
of labour arising out of the war. In view of the 
importance of the subject, it is well that private 
associations of employers and employed, as well as 





the Ministry of Reconstruction, should give con- 
sideration to these problems. Intelligent criticism, 
if it be of a constructive character, will no doubi be 
welcomed by the Ministry of Reconstruction, the 
declared policy of which is dictated by the desire that 
as far as is compatible with national interests, industry 
shall manage and control its own affairs. 


The Loss and Replacement of Tonnage. 


ALMosT since the beginning of unrestricted sub- 
marine warfare pressure has been put upon the 
Government to reveal the actual tale of our losses in 
tons rather than in units of ships of different sizes. 
The figures have at last been given—by the First Lord 
in the House of Commons on Wednesday last—and it 
now remains to be seen if the possession of them stirs 
the country to that increased effort which it knew just 
as well from the general as it does now from the particu- 
lar facts is necessary to our national salvation. If it 
does not we shall be by so much to the bad, that we have 
placed in the hands of our enemy knowledge which 
before he had not. It is probable that when he over- 
estimated our losses by about one-third, as shown by 
the First Lord, he believed what he was saying, for on 
many an occasion he is unable to satisfy himself of the 
fate of vessels struck by torpedoes ; hardly a square 
mile of the seas near our coasts—where, as we know 
from the speech of Sir Eric Geddes on the Naval 
Estimates, attacks are now most frequently made—is 
uncovered by our patrol boats of all kinds, and the 
submarine is therefore compelled to seek safety as 
rapidly as possible after striking a target. It is satis- 
factory to know that more damaged ships are brought 
into port than formerly, and there will be no difference 
of opinion as to the wisdom of building more and more 
salvage vessels to which the First Lord alluded. We 
would, however, direct attention to our first leading 
article to-day. Ships are still lost which might be 
saved if the adoption of precautions was rigidly 
insisted upon. 

Whether the enemy can make any use of the figures 
which are now placed officially before him, it is 
impossible to say. It is conceivable that, when he 
recognises that all his efforts, all his own bitter losses of 
submarines and crews, has only resulted in the diminu- 
tion of the net commercial shipping tonnage of the 
world by about eight per cent., he may, in some 
measure, be disappointed ; but we do not believe for 
one minute that he will be convinced of the futility of 
his efforts, or that he will diminish in any way a cam- 
paign which brings upon him the obloquy and hatred 
of neutrals as much as of enemies. Rather may we 
expect that he will gird himself afresh, and will use 
what reserve of power may be at his command to 
increase his depredations, and to realise the beliefs on 
which he had founded his hopes. Moreover, whilst 
the total net losses of his enemies and neutrals are only 
eight per cent., the losses of Great Britain are much 
greater—some twenty per cent. of her pre-war tonnage 
—and from that fact he will derive no little satis- 
faction. It is, it must be confessed, a serious figure. 
To endeavour to minimise it would be both useless 
and harmful. It is better, now that the actual pro- 
portion has been given, that it should be blazoned 
everywhere, so that no one may be able to plead the 
excuse that he did not understand the gravity of the 
situation. It is necessary to remember, too, that the 
commercial tonnage of the United Kingdom has been 
further reduced by the requirements of the Admiralty 
and War-office, which have withdrawn from trade 
many vessels ordinarily engaged in it. The problem 
then is, not only to make up the losses due to enemy 
attack on vessels working our trade routes, but to 
replace vessels called up for war purposes. This 
consideration leads us to the question of output. 
Sir Eric Geddes gave the following statistics :—In 
the fourth quarter of 1914 the merchant tonnage pro- 
duced in the United Kingdom was 420,000. From 
that date it steadily fell, the fall being concurrent with 
our great munitions effort. In the fourth quarter of 
1915 it had fallen to 92,000 tons. It then began to 
rise, and the rise was as follows :—1916—First 
quarter, 95,000 tons; second, 108,000 tons; third, 
125,000 tons ; fourth, 213,000 tons. 1917—First quarter, 
246,000 tons ; second, 249,000 tons; third, 248,000 
tons ; fourth, 420,000 tons. These figures refer to the 
British Isles alone. In the fourth quarter of 1917 
foreign construction was 512,000 tons, giving a total 
output for the world, exclusive of enemy countries, of 
932,000 tons for the last quarter of last year. 
Against.these figures let us set those for sinkings 
from all causes, and we find that for the last quarter 
of last year the Allies—not the British alone be it 
observed—were within 100,000 tons (on the average) 
per month of making good the loss due to enemy 
attack and maritime risks. Taking the British 
figures alone, Sir Eric Geddes showed that we lost on 





the average 260,000 tons per month during the last 
quarter of 1917, and we built on the average 140,009 
tons. Our average deficiency was therefore some. 
thing like 120,000 tons. It is impossible to hope that. 
with every effort. we could make, we could diminish 
that figure to zero ; but, on the other hand, it is wel] 
within the power of the Allies with British output at 
its best to make the net losses of the world ni, 
Furthermore, we are justified in believing that sink. 
ings at the rate of 260,000 tons per month can be and 
will be very materially diminished. It is not likely 
that Germany can make any greater assault than she 
has made, whilst there is every certainty that the 
rate of reduction of submarines and the constriction 
of their possible spheres of action, will increase in the 
coming months. Looked at, then, as a whole we may 
venture to say that the iniquitous guerre de course upon 
which Germany entered in defiance of all international] 
laws is as inevitably doomed to fail as have all previous 
attempts of the kind to destroy a powerful maritime 
power. 

But if we are to prevail, if we are to contend success. 
fully against the enemy, if we are to bring home to 
him in a conclusive form the fact that his great 
attempt to cut off the supplies of Great Britain, and 
to ruin her chances of a rapid recovery of her maritime 
supremacy, the output of ships must be augmented, 
With that question the First Lord dealt at some 
length. The Government control of shipbuilding has 
been seriously criticised, and he felt himself called 
upon to defend it. His speech, we are confident, was 
read yesterday morning by all who are interested in 
this absorbing question. We cannot but sympathise 
with shipbuilders who have found all their methods 
upset, but on the other hand justice compels us to 
recognise that the problems were problems of great 
complexity, and that no other course was possible 
than the placing in one department the control of all 
the supplies that were available for both mercantile 
and naval construction. It has been averred, as Lord 
Durham said with marked emphasis in his address to 
the Institution of Naval Architects on Wednesday 
morning, that amateurs have sought to run the ship- 
yards. Sir Eric Geddes took particular pains to 
defend the Department of the Admiralty Controller 
against such “entirely erroneous statements.” A 
Department, he said, which is aided by the services of 
experienced directors and staffs from firms annually 
turning out 40 per cent. of our total output can 
hardly be described as a Department staffed by 
amateurs. The nation will welcome the First Lord's 
expressed confidence in the Navy Controller and his 
Department. This confidence, we are convinced, is 
fully justified, but even then there is, in our opinion, no 
reason why a comparatively new organisation should not 
improve more and more as time goes by. However, 
it is felt by the Controller “ that in a technical depart- 
ment of such vital concern to us all the greatest ship- 
building experts of the day might, with great advan- 
tage to the country, and in order to give confidence 
to the country, be employed,” and Lord Pirrie has 
therefore been asked to, and has agreed to accept, the 
position of Controller-General of Merchant Shipping. 
It is hoped that his great experience will draw from 
both employers and men that great effort which must 
finally convince our enemy that the most outrageous 
campaign a nation, once honourable, has ever entered 
upon has signally failed. Let us, in conclusion, give the 
First Lord’s closing words, for they sum admirably 
the aspirations of us all: ‘‘ I am confident, he said, 
that with the publicity which now for the first time 
we are able to give, and which we have been urged on 
all sides is necessary in order to let the country under- 
stand the full situation, Admiralty officials, masters. 
and men will throw their hearts more than ever into 
the production of that additional 100,000 tons of 
shipping per month which is necessary to overtake the 
present rate of net world loss, and I am confident that 
the men in the shipyards will feel that their duty is 
every bit as much to overtake the rate of sinkings as 
the duty of the Allied Navies is to bring sinkings down 
below the rate of production.” 








RANDOM REFLECTIONS. 
(SECOND SERIES. ] 
———_>—___—_ 


SPEAKING to the members of the 
British Engineers’ Association at 
their annual general meeting last 
week, Dr. Addison, Minister of 
Reconstruction, said: ‘“‘'There is a formula which | 
came across in an address some time ago which runs, 
‘No industry can flourish which seeks to keep its 
customers poor.’ I think it is of the utmost impor- 
tance in the promotion of trade organisations and 
joint consultative bodies between capital and labour, 
that we should bear in mind from first to last the 
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interests of the buyer. Because it is quite evident 
that unless the interests of the consumer are brought 
into consideration and kept under consideration, the 
public sympathy and driving power which is necessary 
to obtain real support in the interests of the industries 
themselves. will eventually be lost.” The warning 
thus given by Dr. Addison is not un-needed. We 
remember hearing Mr. Hodge on one occasion boast 
that members of the Steelmakers’ Union never had 
any trouble with the employers because they got all 
they wanted ; some of them taking home as much as 
£12 a week each. It did not appear to occur to 
Mr. Hodge, or to the leaders of other trades unions, 
whose mouths watered for such high wages, that it 
was the consumer who had to pay them, and that the 
high cost of material which resulted was reflected in 
every other industry of the country. High wages— 
let us say again what we have said so often—are only 
tolerable if the output is so high that the labour costs 
per piece are low. On the truth of this law no 
economists are in any doubt, and we are glad to 
observe that even trades unions are beginning 
tacitly to recognise it, and to admit that payment 
by result is the only sound method of remunerating 
labour. But there is always a very real danger that 
when employers and employed get together, as they 
will at Whitley councils and boards, to discuss wages 
question, the desire on the part of the employers to 
reach an amicable solution will lead them to agree to 
higher standard rates than are economically sound. 
This result is particularly to be feared in big com- 
binations which, owing to their control of the market, 
believe they can venture to put up selling prices. 
When this temptation presents itself it will be well 
to bear in mind Dr. Addison’s admonition. If prices 
are too high, ‘“‘the public sympathy and driving 
power which is necessary to obtain real support in the 
interests of the industries themselves will eventually 
be lost.”” Labour frequently speaks and acts as if 
there were no limit to wages. . It needs to be reminded 
from time to time that the purchaser has rights too, 
and that he has a very practical way of insisting upon 
them by boycotting any industry that infringes them. 
By far the greater part-—-very much more than the 
direct and apparent third—-of the manufacturing 
cost of any article goes to labour, and it must be the 
constant effort to keep it as low as possible. We do 
not mean that the wages need be low ; they may be 
very high, provided the output is relatively high. 
But it is obvious that if the standard wage is too 
high, then even though production per hour be 
greatly increased, the cost per piece will still be 
greater than it ought to be. When that point is 
reached, the cost of living to the wage earners goes 
up and the markets go down, and with the descent 
of markets the cost rises still further because cheap- 
ness of output varies in some proportion directly 
with output. 
ef 2 & 2 


Ir is with the greatest surprise 
that we have found by recent 
casual inquiries that the magni- 
ficent translation of Agricola’s De 
Re Metallica into English by Mr. and Mrs. Hoover is 
not nearly as widely known as it ought to be. Mr. 
Hoover’s name has been before the public of this 
country for almost as long as the war has run, and his 
fine work in Belgium, and the no less excellent work 
he is now doing in his own land, are familiar te all. 
But comparatively few English people know that he 
is an eminent miniag engineer, and fewer still that he 
is & classical scholar of no mean parts. No one, 
indeed, more fitted, than he, to undertake the doing 
of a difficult Latin book into our tongue could be 
imagined. We may add that he writes a pure 
English, and that he has added to the trenslation 
of Agricola’s text many notes which show not only 
his erudition, but the extreme pains he, his wife, and 
his assistants took to make clear many things in his 
author that have baffled others. The book was 
published for the translator, by the Mining Magazine 
in 1912, and it is sold at a price which cannot, we are 
convinced, meet a fraction of its cost. It is of the 
size of the original Latin edition of 1556, a folio, 
13}in. by 8in., on a pleasant rough paper with uncut 
edges, and all the woodcuts, tail-pieces, initials, &c., 
which illuminated the ancient volume are accurately 
reproduced. Finally, it is bound in a simple white 
parchment cover, which lends it the lasi touch of 
antiquarian charm. That one should be able to buy 
such a book for one guinea, and that it is not in the 
possession of every engineer who has even a modest 
library, are matters equally hard to believe. Agricola 
was the father of scientific mining. His real name 
was Bauer—a peesant—-readily converted by himself 
or others into Agricola when he took to writing in 
Latin. He was born at Glauchau in Saxony in 1494, 
and followed the profession of medicine. Ia 1527 he 
went to Bohemia, and there, almost in the centre of a 
mining district, he was fired no doubt with the desire 
to produce a really great book on an industry with 
which contact made him familiar. ‘* When I had per- 
ceived the varicus parts of the subject like so many 
members of the body,’ he wrote, ‘‘I became afraid 
that I might die before I should understand its full 
extent, much less before I could immortalise it in 
writing.” Twenty-five years or more was the book 


Agricola. 


in the making. Many other works came from his pen, 
others, Mr. Hoover tells us, of not less importance, 





but De Re Metallica is the one in which Agricola not 
only ‘immortalised’? mining, but immortalised 
himself. As an example of early technical science 
it is probably unsurpassed, for the author, as a clear 
thinker, was a hundred years before his time. The 
work had never been adequately translated into any 
language before Mr. and Mrs. Hoover undertook 
the task, and we can only repeat our surprise that a 
volume so valuable, not only to the book-lover, but to 
all who are engaged with metals, is not familiar to 


all engineers. 
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WE have had on many occasions 
.. to thank Sir Robert Hadfield for 
World Economics. notes about the scientific and 
_ industrial life of Germany under 
war conditions. He has voluntarily set himself the 
very valuable task of reading such German literature 
as can be obtained, and translating into English those 
articles which he deems it desirable his own countrymen 
should know, so that they may be kept acquainted 
with the efforts the enemy is making to recover, in 
the course of time, the position in the world she has 
lost during the war. Sir Robert is inspired by a 
patriotic motive. On the one hand, his fear is 
that, since the German language is known to relatively 
few English people, less attention will be given to 
the organisations that Germany is setting up, than 
they deserve. On the other hand, he desires to see 
his own land not less active in making preparation 
for the future than is her greatest European rival. 
These are two excellent motives,and the translator 
merits thanks of his compatriots which cannot be 
defined by the usual commonplace adjectives. The 
matter is too serious for trite phrases. To-day we 
publish a translation from his pen which interests 
us in a double respect. It gives us in the first place 
an outline of the constitution of a body established at 
Kiel in a great building which, significantly enough, 
has an ‘‘ outlook upon the sea.’’ This body, formed 
in 1914 and grown enormously during the war, is 
entitled the ‘‘ Institute for Sea Trade and World 
Economics ’’—a title which sufficiently conveys the 
scope of its functions. In the second place, the 
article demonstrates in a striking manner that 
whatever may be said against the effectiveness of 
our blockade, the Germans are all too conscious of the 
damage it has done and is doing them. Note the 
following passage :—‘‘ To-day, everyone in Germany 
is feeling the breath of ‘ world economics,’ though. 
unfortunately, in a negative sense. The very depen- 
dence—we accept Sir Robert’s alternative reading— 
of German ‘ world economics’ in nearly all branches, 
as revealed by the war, has been a stupefying surprise 
to many. No theoretician could have revealed the 
thousandfold ramifications of the relations of German 
economic life with foreign countries, as the English 
blockade has done.’ Writing in these columns a few 
weeks ago under the heading ‘‘ Economic Pressure,” 
we pointed out that as long as we retained command 
of the sea—no matter what might happen on the 
land—we could still keep one hand upon Germany’s 
throat, because, until the seas were once more open 
to her trade, her economic development would be ar- 
rested. Every fact that points to the importance of her 
foreign trade adds to the value of this economic factor. 
We hear with pleasure that her trade was greater than 
even she had imagined, because the damage that our 
blockade does it, is by so much the more impor- 
tant. But there is something Iss pleasant than this 
satisfaction to be drawn from the article. It is the 
knowledge that Germany is already bestiring herself 
to re-establish her foreign trade. We may be able to 
control it; we may not. The terms of peace will 
decide. But in any case the example she sets is one 
that we cannot afford to neglect. 
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STANDARD CARGO SHIPS. 
By Sir GEORGE CARTER, K.B.FE., Member of Council.* 


In this paper, after alluding to the constitution of committees. 
&e., the author. says: It will be as well at this stage to call 
attention to the great variety of merchant vessels that were under 
construction at this time—-December, 1916. They totalled 
nearly five hundred, with an aggregate gross tonnage of over 
1,800,000 tons. Amongst them were found fast and slow liners, 
intermediate passenger and cargo types, cargo boats built for 
special trades, fast. cross-Channel steamers, vessels built to carry 
special cargoes, ‘‘ tramp” steamers, coasting vessels, and, in 
fact, all the varieties usually to be found in pre-war days. Even 
where the types were the same, individual vessels differed in size, 
speed and arrangements. The greatest variations, both from 
the point of view of degree and number, were to be found in 
vessels carrying passengers. The need, however, for refinements 
of type, comfortable pa 2 ‘ dation, record passages, 
&c., had ceased to exist at the time of the appointment of the 
Advisory Committee. On the other hand, the need for plain 
cargo carriers, and plenty of them, was greater than ever it had 
been before. It was therefore decided that the vessels already 
under construction which fulfilled to some extent these latter 
conditions should proceed, and that standard ships should be 
constructed with all possible speed. 

Standardisation.—The prineiple of standardisation having been 
accepted, it became necessary to design standard ships to meet 
the most urgent needs of the Shipping Controller. 1t has been 
said that if builders had been allowed to proceed in their own way, 
and to their own designs, that the output of ships would have 
been greater than it has been under standardisation. Such a 
contention will not bear examination when all the facts are 
considered impartially. There has undoubtedly been delay in 
the production of standard ships, in spite of all the arrangements 
made to expedite their construction, the chief element being 
shortage of steel. If each builder had been allowed to proceed 
with his own type or types of ships, this delay would have been 
greater, as, in addition to not getting the amount of steel required, 
the multitudinous sections necessary would have caused great 
delay in rolling at the steel mills, whose output was much 
increased by the simplification of sections in the standard ships, 
referred to later. It is not sufficient to compare the rate of 
production of standard ships with the pre-war rate of production. 
The limited supply of steel and other adverse conditions must be 
taken into account. 

The argument that delay was caused by asking builders to 
construct a standard snip differing only slightly from their own 
type may have some ju-tification in regard to one ship, but not to 
repeat ships, and it must not be forgotten that never before had 
a proposition been put forward to build an unlimited number of 
ships of similar types throughout all the yards. It is interesting 
also to note that in one yard a standard ship was completed in a 
little over six months, although the yard had never built a 
similar ship before. A second similar ship was also completed 
in practically the same time. In another yard a ship was com- 
pleted, coaled and sailed eighteen days after launching. In 
spite, however, of all the difficulties, and the diverse opinions 
held by responsible shipbuilders and engineers, the policy of 
building standard ships has been loyally accepted by them, and 
I think it may be claimed that as a war emergency measure the 
policy is being justified, and will in the future be justified to a 
much greater extent. 

Advantages of Standardisation.—As the policy of building 
standard ships in bulk is a new one, it will not be without interest 
to put on record some of the advantages which are claimed foi 
standardisation of this kind. They may be summarised as 
follows :— 

(1) The detail design for the type can be entrusted to a builder 
who is conversant with that class of vessel, and whose duty it 
becomes to make the necessary calculations, prepare the specifi- 
cation, and all the constructional drawings, for the information 
of other builders instructed to build vessels of the same type. 
Small details can, however, still be arranged in accordance with 
the ordinary practice of the individual builder. 

(2) The design being in the hands of one firm, all the steel 
scantlings after being settled in the ordinary manner can be 
carefully examined to reduce the number of steel sections in the 
ship as much as possible. This results in producing the fewest 
changes of rolls at the steel works, and in the rolling of much 
larger parcels of material to the one pattern, on account of the 
large number of ships that are to be built to this design. As an 
example of this, in the standard ships now built the number of 

ti are reduced to eight or ten as against thirty to forty 
used in pre-war days for the same type of ship. 

(3) All the scrieve board work would be done by one yard 
giving full size frame lines, beams, side keelsons, &c., copies of 
which can be supplied to the other firms concerned. 

-(4) Steel makers and builders can agree to divide the orders for 
material in accordance with the facilities of the steel works, and 
having regard to proper times of delivery, so that the material 
first required is the first in order of delivery. 

(5) Whilst there is not the same difficulty with steel plates as 
with sections, arrangements for the proper order of delivery can 
be made. 

(6) With machinery the advantages of standardisation are 
probably more generally agreed upon, and more detailed 
attention is given to this below. It may, however, be re- 
marked here that the elaboration and production of design for 
auxiliary machinery and detailed fittings can be divided among 
the various makers, and each can arrange to undertake the whole 
manufacture of the details of a particular requirement. 

This does not by any means exhaust all the advantages of 
standardisation, for after these preliminaries have been settled 
many benefits arise during the construction of the ships and 
engines. The standard ships, although not all of the same type, 
have many features in common. - For instance, similar sets of 
engines may be fitted in ships of different types, so that apart 
from the large number built of each type there is a still larger 
number into each of which a given set of engines can be placed. 
In the case of any one vessel and set of machinery built in the 
same yard, it may so happen that either hull or machinery will 
be completed some time ahead of the other. In such cases the 
machinery originally intended for one ship can be transferred to 
another, no matter where it is being built. These arrangements 
are of great assistance in preventing, on the one hand, congestion 
of the engine works, and on the other, delay to vessels through 
machinery being behindhand. The auxiliaries and fittings, 
including forgings and castings, being alike in vessels of each 
type, can be ordered in large numbers from the same maker, and 
used in any ship or ships which may be ready to receive them. 

Standard Ships.—Outline profiles and midship sections are 
given of some of the standard ships in Figs. 1 to 5, together with 
their principal dimensions and particulars. The general arrange- 
ment of the machinery as fitted is shown on page 259. The first 
two designs made were the ‘“‘ A” and ‘‘ B” types. Both these 
vessels are of the same dimensions, but the first is of the single 
deck, and the second of the two-deck type ; their length is 400ft., 
and deadweights 8200 and 8100 tons respectively. These types 
were followed by the ‘‘ C ” type, length 331ft., and deadweight 
5050 tons, and the ‘‘ D” type, length 285ft., 2980 tons dead- 
weight. The ‘““C” and ‘‘D” types were laid down on the 
shorter berths as they became available, and later the “‘ E ” type 
was added so that the best use might be made of berths exceeding 
the ‘‘ C” vessels’ length, but under the ‘‘ Ay’ and “‘ B” length ; 
the ‘‘ E” type is 376ft. in length, and 7020 tons deadweight. 
For these five types of vessels two standard types of engines only 
were required. The “ A,” ‘“‘ B,” and “‘ E”’ vessels are all fitted 
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with the standard ‘‘ A” engines. ‘The “C” and “ D” vessels 
in have a type of engine common to both, although in the case 
of the ““C” type additional boiler power is provided. To meet 
the urgent need for more oil carriers an important alteration was 
made later in the construction of a number of the ‘‘ A” and 
* B”™ type vessels, through which, if the necessity arose, they 
eould be completed as oilers. In addition, heavy oil carriers of 
8000 tons capacity, known as the “* Z”’ type, are building. The 
overall dimensions of the “‘ Z ” vessels are the same as the “ A ”’ 
and ‘‘ B” ; the same standard type of engines are used as in the 
“ A,” B,” and *“*‘ E” vessels. All the types mentioned, except 
the ‘“‘ Z” oiler, were decided upon, the designs prepared, and 
details arranged while the Merchant Shipbuilding Advisory 
Committee was still meeting at the Ministry of Shipping, and 
other types were projected. 
General Considerations.—As experience was gained with vessels 
already at sea which had received damage by mine or torpedo, 
it was only to be expected that modifications would be suggested. 
For this reason certain alterations were effected in the early 
standard ships after the plans were prepared. These were 
principally made on the advice of the anti-submarine authorities ; 
but one other particular alteration is worthy of mention, in that 
greater safety and comfort is given to the crew by quartering 
them in the poop rather than in the forecastle, as was the usual 
practice before the war. 
It will be remembered that the Council of the Institution formed 
a committee last year to consider the question of the effect of 
mine and torpedo explosions on the structure of merchant ships. 
The majority of the findings of this committee, it will interest 
members to know, were embodied in the standard ships. Certain 
precautions were taken to render the visibility of the standard 
ships as small as possible. Some of these can be mentioned, 
while others had better be left unnoticed. The derricks and 
derrick posts were made to hinge down, and there is only one 
mast for carrying the wireless aerials. This latter is partly 
telescopic, and can be let down to the same level as the top of the 
funnel. The funnel is also made lower than usual. Ordinary 
deck houses were fitted, and these in conjunction with other 
outstanding features of the ship can be masked by those on board 
when desired by the use of arrangements provided. 
The speed and horse-power of the standard vessels have pur- 
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posely been omitted from this paper. There must be many to 
whom these particulars are familiar. Perhaps there are still 
some who think that the vessels should have been given greater 
speeds, although the s Ss are somewhat higher than is usual 
for this type of ship. e direct answer to this is that the actual 
speeds were concurred in by the Admiralty, who were in a posi- 
tion to know the requirements in that direction better than any- 
one else. This was the guiding factor of the committee, but it 
cannot be overlooked that increase of speed in any ship can only 
be obtained at great cost, and this is particularly the case in 
cargo ships of fullform. Apart from this, at the time the stan- 
dard ships were designed, considcration was given to the success- 
ful commercial use of these vessels after the war. Nevertheless 
the great loss in cargo carrying that would be entailed by fining 
up the lines, increasing the power of the engines, and the fuel that 
the vessel would have to carry, &c., must be considered when the 
question of speed is being viewed from all standpoints. 

The word “ unsinkable ’’ must, of course, be used in a relative 
sense, because any ship can be sunk provided she receives a 
sufficient amount of damage. Advocates of unsinkable ships 
themselves usually specify that the word only applies to some 
definite amount of damage. Any responsible naval architect 
ean design such an unsinkable ship, and actually many such 
designs were submitted to the Advisory Committee. ere is 
one objection, however, which is common to all such types of 
vessels ; in every case they require the expenditure of more steel 
per ton of deadweight carried. At the time the Advisory Com- 
mittee was formed, as has already been indicated, steel was 
extremely scarce. Apart from this, all provisions for safety, if of 
an appreciable value, must complicate the cargo arrangements. 
Some curtail the amount of cargo carried, and all render it more 
difficult to handle the cargo. This, apart from increased steel 
required in construction and lengthened time of building, further 
limits the carrying capacity of the ship by increasing her time for 
loading and unloading. Further types of standard ships have 
been evolved recently, but I do not propose to include them in 
this contribution. Enough has been said to illustrate the 
general principles involved. 

To introduce any general system of standardisation of ships 
would have been difficult in normal times; it is only to be 
expected that it has proved to be so even in the midst of the 
greatest war in history. On the other hand, the need having 
arisen so acutely, called for the attempt to be made. That 
criticism has arisen as to the Skipping Controller’s policy, and 
the Advisory Committee’s action, was only to be expected when 
one considers the inent shi i s and shipowners who 





have special ideas and interests in the design of some ships 








already built, and the many ideas that have at one time or the 
other been proposed. That good results have, however, been 
attained will, I have no doubt, be generally conceded, and the 
appointment of a committee to consider the general standardisa - 
tion of marine engines is a sign that we may expect standardisa- 
tion to play a definite part in the future. In post-war work we 
shall have to consider everything making for cheapness and 
rapidity of production, and standardisation will not be the least 
among such considerations. 


Huw. Derars. 


In all the vessels the longitudinal and transverse scantlings 
have been designed generally to comply with the standard of 
strength recommended by the Load Line Committee. With a 
view to obtaining simplicity of construction special consideration 
was given to the arrangement of the details of the structure, and 
it was decided to omit the ceiling on the tank top and the stringer 
on the ship’s side, to fit only one keelson on each side in the 
double bottom, and to have large single angles at the upper and 
lower edges of the centre girder, suitable structural compensation 
or arrangements of equivalent strength being fitted in each case. 
The open bottom method of construction with solid floors on 
every third frame was adopted in the holds and boiler space, 
except in — ““C” and ‘“ D,” where, on account of the pro- 
bability of these vessels being engaged in carrying ore and coal 
cargoes, solid floors are fitted on every frame throughout. 

‘o reduce labour, and avoid the necessity of bending the main 
frame, brackets of extra depth are fitted on the tank margin, and 
no tumble home was given to the frames at the top sides. Only 
a centre row of pillars, reeled for shifting boards, was fitted— 
except for hatch side pillars in types ‘‘B” and ‘‘ E”—and 
advantage was taken in several] instances of the relative position 
of the hatchways and water-tight bulkheads to support the deck 
by large brackets attached to the bulkheads, the holds being thus 
as free a possible from obstructions of any kind. To compensate 
for the absence of pillars at the sides of the hatchways, an 
arrangement of reinforced hatch end beams and side coamings 
was adopted, the latter being also incorporated in the longitudinal 
strength of the ship in the way of the hatchways nearest amid- 
ships. In types **B” and “ E,” on account of the excessive 





depth required in the reinforced hatchways, side coamings and 
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columns which carry the astern piston-rod guides have been 
utilised as engine oil tanks. The moving parts of the engine ary 
of the simplest type, and every attention has been paid to facility 
for overhaul. ‘fhe line shafting is all in interchangeable longths 
The reversing gear is of the all-round type, and a turning enging 
and gear is fitted at the after coupling. Ease of machining anq 
assembling has been provided for in the arrangement and in the 
details, the piston type of valve for the medium pressure cylinder 
for example, being adopted chiefly on that account. The 
centrifugal circulating pump is mounted with its engine on the 
main engine bed-plate, so that it can be fitted complete with its 
pipes and connections in the erecting shop. 

Reference has been made in the paper to the advantages 
derivable from interchangeability, and examples of it hays 
actually occurred. One firm, on discovering a defective sole. 
plate casting, had it replaced at once by a similar casting from 
another firm who did not require it at the time ; this avoided a 
delay of several weeks in the erection of the engines. In another 
case a replaced main steam pipe branch piece was immediately 
dispatched to a vessel ready for her trial trip, the original ong 
having shown leakage on the first steaming of the engine. Suh. 
contractors in particular were benefited by the multiple work, as 
they were enabled to proceed with a large number of each article 
instead of finding differences in small points of design, as invari. 
ably occurs when the designs are prepared by independent firms 
or individuals. The principle of repetition in design was em. 
bodied everywhere. mall castings were ordered in multiple. 

Apart from the advantage to the sub-contractors in carryin 
out repeat work, small items in the engine-room which could be 
manufactured to better advantage by specialists rather than by 
large firms were ordered in large numbers for all the firms 
involved. This would not have been possible had they been 
different for each vessel. The orders for items such as auxiliary 
machinery, valves, valve boxes, branch pieces, cast and wrought 
iron pipes, and so on, were issued in multiple from a single source 
by firms specialising in this wcrk. For example, the main steam 
pipes were finished complete by tube makers, the drawings having 
been so designed that the unavoidable inaccuracies in fitting 
boilers and engines in place could be taken up at the joints, thus 
overcoming the delay which otherwise invariably occurs when 
pipes have to be made to fit after everything else is in position, 
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MERCHANT SHIPS 


DESIGNS FOR STANDARD 


end beams at the second deck, when centre pillars only were 
fitted, it was decided to fit a pillar under each hatchway side 
coaming at the middle of the length of the hatch. The officers 
and engineers, in accordance with the most recent practice, are 
berthed together in a large house at the fore end of the bridge 
deck. Approximate flooding calculations were made for all types 
of the standard ships. 

In vessels ‘‘ A,”’ ** B,” and “‘ E,” with the main bulkheads in 
the positions arranged by the builders, it was found that, by 
making the cross bunker bulkhead water-tight, the vessels would 
approximately comply with the ‘‘ two compartment ” standard 
in way of the machinery space and cross bunker, and the ‘‘ one 
compartment ” standard elsewhere. The position of the cross 
bunker bulkhead was arranged in order to fulfil the above- 
mentioned conditions. In vessel ‘‘ UC,” in addition to the bunker 
bulkhead, an additional bulkhead was fitted in the after hold, in 
order to comply with the same condition. Among the detailed 
requirements carried out in these ships which meet the findings 
of the committee appointed by this Institution to inquire into 
the effects of mine and torpedo explosions, might be mentioned 
the following. No water-tight door is fitted between the engine 
room and the shaft tunnel, an access trunk being provided from 
the upper deck to the forward end of the tunnel. In addition, 
where water-tight doors are fitted, they can be worked from an 
upper deck position. Each suction pipe, where it enters the 
compartment from which it drains, is provided with a screw-down 
non-return valve worked from the bulkhead deck. 


Enatne DEralits. 


The details of the engine design are arranged so that the 
machinery is rather overdriven for war emergency measures ; 
this policy was followed so that after the war the ships become 
fairly reasonable commercial propositions. For example, the 
“A” engine would in peace time probably run at about 80 per 
cent. of the power obtained from it at present. As with the hull 
all the designs, when settled as previously mentioned, with the 
exception of the auxiliary machines, were prepared by one firm, 
and issued to the various machinery contractors complete, 
together with full detail specifications of all the raw material 
orders and the finished items which it was arranged to obtain 
from sub-contractors. The drawings and information issued 
contained quite an unusual amount of detail, so that firms not 
familiar with such work would have no difficulty in carrying 
it out. 





The main engine design does net present any new features. 
There are, however, some outstanding details. The front 
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The auxiliary machinery was arranged so as to give the least 
work in completing the vessel after it was launched, the various 
connecting pipes being of the simplest form while providing al! 
the usual conveniences for working. 

The feed filter and feed heater were embodied in a compact 
form in the engine hot well, the feed filter being easy of access. 
The winches exhaust to a winch condenser in the engine-room. 
the size of which is ample to deal uately with the winches 
when they are being used for a rapid discharge of cargo. The 
general service donkey and harbour feed donkey are duplicates, 
and are capable of feeding the boilers in port or at sea. The use 
of copper piping was avoided as much as possible, and wrought 
iron was largely used in consequence, except for very small pipes. 
The result is that the weight of copper piping is less than one- 
sixth the usual amount in this class of vessel. The boilers have 
been designed in accordance with well-established practice, and 
there is ample room allowed for cleaning purposes and for over- 
hauling. owden’s forced draught is fitted in all cases. 








A Few British motor car manufacturers have, it is true, 
spent a good deal of time and money experimenting with 
spring design, and certain of them have effected improve- 
ment. But they have not “ gone all the way ;”’ they have, 
apparently, only touched the fringe of the subject of 
suspension generally, which, it must be admitted, says the 
Autocar, is very involved. It appears to be very generally 
accepted that the leaf or laminated spring is the last word, 
as, in theory at all events, it provides the desired flexibility 
with a certain amount of friction between its components, 
this friction tending to check the recoil and stop bouncing. 
But it is evident that in practice the leaf spring is only 4 
compromise, and in regard both to flexibility and to 
checking recoil it is far from ideal. We can improve the 
first by lubricating the surfaces of the leaves in contact, 
but in doing so we eliminate a large proportion of the 
friction, of which even previously we had not sufficient to 
check the recoil, or damp out bouncing entirely. If we 
allow the leaves to become rusty we check bouncing to & 
greater extent, but reduce flexibility and cause harsh 
riding. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron Famine. 


Tue stringency in forge and foundry pig iron has 
been noticeably accentuated. Consumers on the look-out 
for high-class foundry iron have difficulty in arranging for 
supplies. Derbyshire foundry Nos. 1 and 2 are in very 
short supply relatively to the current demand, which runs 
largely on high grade material. No. 3 foundry of good 
open make is also in very active request. Furnace owners 
are keeping the mills and forges going as far as possible by 
dividing their output into small lots, down to 25 tons or 
even less. There are no longer any considerable stocks to 
draw upon. The output of basic iron is being increased 
weekly, as the workmen become more accustomed to the 
furnaces. The iron is allotted direct to the steel mills. 
Northamptonshire agents show a willingness to book more 
freely than Derbyshire representatives, and one seller this 
week on Birmingham market stated that he had* booked 
two lots of 1000 tons each without any obligation, however, 
as to delivery, which, to a large extent, is dominated by 
transport. 


Cleveland and Staffordshire Contrasted. 


The pig iron situation in South Staffordshire 
seems to be much more stringent than in the Cleveland 
market. Smelters are quite unable to cope with the 
business offering. Some of them complain that output is 
suffering from inferiority of fuel and labour difficulties. 
With supplies limited, buyers cannot afford to be too 
exacting in their specifications. Forge iron is not coming 
forward anything like fast enough, and some users are 
having recourse to Cleveland iron to supplement local 
supplies. Local values are immovably firm. 


Ministry of Munitions and the Iron Trade. 


There are rumours that this week the Ministry of 
Munitions is. taking in hand the control of gas strip. 
Dissatisfaction still prevails owing to the insufficiency of 
Government prices. While there is little hope of inducing 
the Ministry of Munitions to revise its recent decision to 
add 2s. 6d. to the price of unmarked bars, representations 
continue to be made, as the making of this material is said 
to have become unprofitable. The minima of £16 net 
f.o.t. at makers’ works for Staffordshire marked bars 
continues. Unmarked bars are sold at the controlled 
price of £13 17s. 6d. for all Government work, but mer- 
chants cannot get them at that figure for outside purposes. 
The price of £17 12s. 6d. for three-eighths rounds is now 
the generally accepted basis for Government as well as for 
other work, for which small lots only are available. For 
all classes of bar iron many orders accepted under special 
conditions as to sizes, &c., command high rates. Nut and 
bolt iron ranges from £14-10s..to £14 Lis. for special quali- 
ties. As regards the bar trade as a whole, it may be fairly 
said that the equilibrium of the market is re-asserting 
itself after the disturbance caused by recent price read- 
justments. Values have hardened, and the upward 
movement, though hardly perceptible on the surface, 
continues. Prices of bars and other descriptions of iron 
depend very much upon specifications. Millowners have 
so many orders on their books that they are free to reject 
business which does not fit in with their rolling programmes 
or which is unacceptable in the matter of price. 


An Abounding Steel Trade. 


Makers of steel billets are negotiating with the 
Government with a view to anincrease in the price of billets, 
the selling figure of £10 7s. 6d. being considered absurdly 
insufficient in view of the recent advance of 12} per cent. 
in wages. But the matter is as yet undecided. The 
demand for steel continues far beyond the capacity of the 
steel producing plants the district over. Steel sheets are 
in active demand, output being restricted by the limited 
tonnage of raw material available. Rejected material is 
being used as far as possible to supplement the very small 
quantity of sheets available for the general trade. Plate 
shearings are not to be had to more than a limited extent. 
Merchants state that business can only be negotiated at 
something like 15s. above the controlled price. Steel 
ranges from £18 5s. to £18 10s. There is not much discard 
steel to be had by reason of the large official appropriation. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tuer market for iron and steel has very little in 
it of immediate interest just now. The whole trade is 
engaged on war work, and, so far as the manufacturers 
are concerned, on profitable war work. 


Foundry Iron. 


The position as regards the supply of Cleveland 
iron to Lancashire is not much better. Some little 
business is reported, but the delays in delivery are still 
vexatious, and of course the price for all the more Southern 
towns is very high as compared with that for Derbyshire 
pigs. The latter is selling at the usual fixed price, equal 
to 98s. 8d. delivered when the merchant’s commission is 
included, and Staffordshire at 102s. 6d. net, direct from 
the furnaces or through a furnace agent. It must, 
however, be understood that only holders of A certificates 
can obtain the iron, and they are not able to buy all they 
would like to acquire. Other brands of foundry iron, 


with the exception of Scotch, are generally. conspicuous’ 


by their absence. Users of Seotch iron can obtain a 
moderate quantity at 126s. 6d. to 128s. per ton delivered, 
if bought direct from the makers; or plus 1} per cent. if 
bought from @ merchant. 





Very little business, however, ! 
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is done in Scotch iron here now, compared with that 
which used to be done when the manufacture of textile 
machinery was in full swing. 


Forge Iron. 


There is a report that the supplies of forge iron 
are inadequate, but one does not see how it would be 
possible to augment this supply without further interfering 
with foundry quality. 


Serap. 

The supply of heavy wrought scrap is inadequate 
for the needs of the Lancashire district, but there is very 
little chance of getting an addition from outside. The 
railways are offering no scrap now,and as very little 
machinery is broken up the main source of supply is from 
smiths and workers in iron. There are buyers for all that 
comes in, and full prices are paid even when the quality 
of the parcel is not altogether quite up to the pre-war 
standard. Dealers can obtain their yard and shearing 
charges easily and also the limited profit of 24 per cent. 
This profit, however, were there nothing gained on the 
charges, would not pay for the work invelved in collection. 
The demand for foundry scrap is rather quieter than it 
was ; but this lull is thought to be only temporary, for 
the extreme shortage of foundry pig iron is bound to 
throw a heavier burden on scrap. Dealers are firm at the 
full price of £6 5s. per ton delivered for all classes of good 
broken machinery scrap, and they rather weleome the 
falling off in the demand, which offers an opportunity of 
collecting and preparing fresh supplies. The local demand 
for steel scrap is rather better than it was, and it is quite 
easy to sell at 105s. on trucks locally and for the works in 
North Wales. The South Wales works are rather eager 
buyers, but their price is a little below what can be obtained 
locally. Heavy steel turnings are also in better demand, 
and 65s., plus a commission, can be obtained for them. 


Metals. 

There is no change in the copper position. 
Gun-metal scrap is fairly firm at about £128 per ton, and 
good heavy yellow brass scrap at £90. Merchants were 
again quoting tin this week at £331 per ton for English 
ingots. 


Linking Up in Manchester and Salford. 


The initial step in the linking up of the local 
electric power supply undertakings has been taken by 
Manchester and Salford. An agreement has been arrived 
at between these two corporations, whereby Manchester is 
to supply electricity in bulk at 30,000 volts pressure for 
a period of three years. The amount of current so supplied 
during the first year will be 2000 kilowatts, during the 
second year 3000 kilowatts, and during the third year 
4000 kilowatts. The minimum annual payment for the 
first year is to be £5500, for the second year £8000, and for 
the third, year £9500, and the charges will be subject to 
addition, according to the price of coal. It is hoped that 
this will enable the Salford Corporation to cope with the 
greatly increased demand for electrical energy in its area 
of supply, without carrying out any further extensions of 
the plant. 


Utilising the Waste Heat from Power. Stations. 


It is well known that with the best possible 
conditions and the most modern steam generating plants, 
not more than 30 per cent. of the heat in the steam on the 
Rankine cycle can be converted into mechanical work. 
Some 70 per cent. of low grade heat is an elusive quantity 
which is generally not made use of, and it is a question 
whether it would not sometimes pay to strive for less 
engine efficiency, in order that the remaining heat units 
left in the steam can be turned to better advantage for 
other purposes, such as heating buildings and process work, 
and thus avoid much useless waste of coal. The question 
of a joint system of electricity and commercial heat 
generating stations has not, perhaps, received the attention 
on the part of engineers which it deserves. More has been 
done in America in this direction, and it is not generally 
known that Manchester has tackled the question to some 
extent in connection with one of its power stations from 
which waste steam is conveyed to neighbouring large 
buildings for heating purposes. In this respect Manchester 
can plume itself on being ahead of most other municipalities 
in this country, at any rate. Not only does the waste heat 
provide a source of revenue, but it also affords, to some 
extent, a solution of the smoke pollution problem, which 
might be carried further in our large centres of population. 


Research and Industrial Reconstruetion. 


Speaking in Manchester last week at a meeting 
under the auspices of the Industrial Reconstruction 
Council, Sir William McCormick referred to the research 
work which was being conducted by his department, and 
its probable influence on industrial development. He 
paid Manchester a compliment by saying that it was 
largely the result of his meeting with representatives of 
the cotton industry, held in this city eighteen months ago, 
that he had been able to persuade the Chancellor of the 
Exchequer at the time—Mr. McKenna—to give a million 
of the national money towards the conduct of research 
work, and to recognise that subscriptions given by firms 
to any industrial research undertaking should be regarded 
as parts of the buziness costs of the firms, and relieved of 
income tax and excess profits duty. He said that the 
nation that would really win the war would be the nation 
that had prepared itself to make the best use of peace. 
The essential condition of that preparation was organisa- 
tion as a community, not by force, as in Germany, but as 
a human organism on a voluntary basis. 


Barrow-in-Furness, Thursday. 
Hematites. 


Throughout this district, the activity in the 
hematite pig iron trade is well maintained, and this is 
likely to be the dominant note for some time to come. 
There is room for a greater volume of iron for users’ 
requirements, which in the district and on outside account 
are very heavy, and may easily be more pressing in the imme- 
diate future. A big proportion of the iron made at Barrow 





and Workington goes into prompt use at neighbouring 
steel works, and, besides, other local users are taking good 
supplies of metal. On outside account consumers in the 
Midlands, on the East Coast, and in Scotland, are wanting 
all the iron they can get. It is hoped that two more 
furnaces will be put into operation, probably next month 
but all difficulties have not yet been overcome. At the 
Askam Works the plant is being.overhauled, but it will be 
some time yet before it is possible to re-light the big furnace, 
Prices are steady at the full maximum rates of 127s, 6q, 
per ton f.o.t. for parcels of mixed numbers of Bessemer 
iron, and special brands are at 140s. per ton f.o.t. Warrant 
stores represent only 430 tons. 


Iron Ore. 


There is plenty of industrial activity in the 
hematite iron ore trade, and throughout the district every 
endeavour is being made, not only to maintain a big output, 
but to increase it. The demand is brisk all round, but 
local smelters are taking nearly the whole of the supply, 
The demand for foreign ores is steady. i 


Steel. 

The steel trade is briskly employed in every 
department, both at Barrow and Workington. The > 
demand, so far as this district is concerned, is largely taken 
up with semi-products, such as billets, which are used for 
a variety of purposes, both in the district and in various 
parts of the country. Billets are quoted at £10 7s. 6d, 
per ton. For steel shipbuilding material there is a very 
keen demand all round, and ship plates are at £11 10s., 
and boiler plates at £12 10s. per ton. For light and heavy 
castings there is a steady request. The usual commercial 
sorts of steel are quiet and rails are only rolled for special 
uses. Heavy sections of rails are at £10 17s. 6d. to £11 
per ton ; light rails, £14 to £14 10s.; and heavy tram rails, 
£15 per ton. Other sections and special sorts of steel are 
not quoted. 


Fuel. 

The demand for steam coal is brisk, with 27s. 6d, 
to 30s. per ton quoted for Durham and Northumberland 
sorts. House coal is at 30s. to 39s. 2d. per ton, delivered, 
For coke there is a heavy demand, with East Coast 
qualities at 38s. 6d. to 42s. 6d. per ton, delivered, and 
Lancashire cokes at 37s. 6d. per ton, delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Points for the Steel Industry. 

In a recent letter reference was made to the 
report by the Sheftield Chamber of Commerce on the work 
of the past year. This week the Chamber's annual 
meeting has been held, and as the members are almost 
wholly concerned with the steel industry and the President 
—Mr. Peter MacGregor—is chairman of one of the leading 
firms here, it is not surprising that prominent attention 
was paid in the speeches to matters of importance to the 
steel trade. Certainly one of the most hopeful features 
of the present situation is the manner in which steel 
interests are drawing together in a spirit of confidence and 
mutual help. It must not be understood from this that 
every shred of the old feelings of suspicion of one another 
and of individualism has disappeared. It has not done 
so. But one sees very much less of it now than before the 
war, and there is good hope that the resultant advantages 
will so appeal to manufacturers that they will sanction 
no return to the old order. Moreover, what is of equal 
importance, there are evidences that the work of such 4 
body as the National Alliance of Employers and Employed 
is bearing fruit. The task before it is no easy one, and 
open hostility has had to be encountered, but thinking 
men in the ranks of Labour, as well as those of Capital, 
have long since realised that any permanent settlement 
of industrial differences can only be achieved in a spirit 
of mutual sacrifice and an unselfish desire for the great 
advance of British trade as a whole. Something of these 
thoughts seemed to be underlying the speeches at the 
Chamber’s meeting, though not to the exclusion of other 
points. For instance, the President referred to electric 
steel melting, which, he said, was still, and would remain, 
on the up grade. 


Reconstruction Problems. 


That, of course, raised the question of the 
supply of cheap current. He was, he said, extremely 
hopeful that, arising out of what was a most desirable 
consolidation of interests between Sheffield and Rotherham 
some scheme would ultimately develop which would 
result in power being available to the consumers in the 
whole watershed of the river Don, and afford a supply of 
electricity at a price permitting of manufacture on a 
thoroughly competitive basis, and also possibly result in 
some relief of the rates—though to his mind the point 
bore no comparison with that of attracting to the district 
new enterprises. One or two other matters of interest 
were touched upon by the President. For instance, there 
was the question of the value of stocks, which is to be 
brought forward by Sheffield at the meeting of the Associ- 
ated Chambersnext month. If they were required to write 
up their stocks to cost or market value, as was proposed, 
they were running a serious risk in providing themselves 
with material for the day when peace-time production 
wasresumed. The fear they all had, said Mr. MacGregor, 
that materials bought at the greatly inflated prices of 
to-day would, with the coming of peace, fall, either 
immediately or gradually, thereby involving the holders 
in loss, would seriously handicap the resumption of trade 
after the war. Regarding the Imports and Exports 
Control Bill, the President, while admitting the desirability 
of some kind of control being exercised during the period 
of reconstruction, expressed pleasure that the period of 
control had been reduced from three years to one, with 
power to renew if Parliament considered it necessary. 
On the broad questjon of trade regulation it is held very 
strongly indeed in steel circles here that at the earliest 
possible moment all State restrictions should be removed, 
so that firms might feel at liberty to commence the recon- 
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struction of their oversea connections without any fettering 
regulation, 


Electricity Developments. 


The question of the  Sheffield-Rotherham 
electricity development is one about which a good deal 
is likely to be heard in the immediate future, and manu- 
facturers are watching it with interest. The President of 
the Rotherham Chamber, a few days ago, commended 
the two corporations for the steps being taken for 
combining their sources of production, each helping the 
other in case of need, and thus making real progress. He 
expressed the hope that the day of suspicion and jealousy 
had passed and that harmony and goodwill would form 
the basis of negotiations in the future. One important 
factor helping in the matter, I think, is the way in which 
great steel industry developments are proceeding on the 
Sheftield-Rotherham border, thus calling for co-operative 
action. Over on the Rotherham side are, of course, the 
huge works of the Park Gate Iron and Steel Company, 
beside several other important works. Both Corporations 
are spending very large sums of money on their power 
stations, &c., and Sheffield’s estimate for the ensuing 
year’s current requirements is 200,000,000 units. On the 

st year there was a deficit in Sheffield of £42,954, to 
make up which the charges for power are being increased 
by 8} per cent., making the total increase in the charge of 
ower 334; the same as in Glasgow, about the same as at 
Manchester, and very much below Birmingham. The 
price of the current in Sheffield for lighting purposes, 
however, Only show a 10 per cent. advance on pre-war 
rates, compared with Birmingham’s 50 per cent., 
Manchester’s 30 per cent., and Glasgow’s 40 percent. A 
resolution has been carried by the Sheffield Corporation 
that the Electricity Supply Committee should consider 
and report upon the possibility of enabling occupiers of all 
classes of houses in the city to be supplied with current 
for lighting purposes, cheaply and with facility. 


Cutlery and Engineering Methods. 


One of those evidences of advance which one 
observes with a considerable degree of satisfaction, is 
furnished by the annual report of the Spring Knife 
Workers’ Amalgamation. This is a section of the Sheffield 
steel industry that lent itself particularly well to 
modernisation, because, in the main, workshop methods 
were, prior to the war, terribly behind the times. The 
skilled men—the cutlers—are masters of their craft, and 
produce some of the finest .examples of pocket knives 
obtainable in the world, in ivory, pearl, silver and gold 
scales and mountings; but when it was a question of 
ordinary lines of spring knives—well, they made the 
knife right enough, but in their own time and by methods 
that were wasteful and out of date, with the result that 
where we produced tens, Germany produced hundreds or 
thousands. Overwhelmed by the sudden and huge 
demand for knives for the Army and Navy in the first 
year or so of the war, both manufacturers and employees 
were faced with the imperative necessity of introducing 
jig and repetition machinery, plant for automatically 
drilling holes in the hafting material and for stamping out 
various fitments, so that all the parts of a knife could be 
duplicated with accuracy in as many thousands as required. 
It was the opportunity of the engineer, and some of the 
leading cutlery firms seized it without delay. I have 
personally witnessed the excellent results of this movement, 
and the Ministry of Munitions, through its locally-placed 
officials, did everything it possibly could to encourage it. 
It was seen, for instance, that very much of the time of 
cutlers, the men who actually assemble the parts of a 
knife and fit them together, was being squandered in odd 
jobs that any girl or boy could easily do, and that hours 
were spent in cutting and filing to size fitments which 
could be standardised and duplicated to any extent by 
machinery, thus eliminating almost all the handwork, 
except, perhaps, a slight touch here and there by the 
putter-together. The men were at first reluctant to agree 
to the introduction of new methods, but gradually the 
inevitability of them has been recognised, and—to cut a 
long story short—the engineer has won again. 


The Craftsmen’s Admission. 


_ In the report referred to, there is a most 
illuminating paragraph on the point. “ It rests,” it says, 
“with the employers to make the industry progressive by 
introducing modern machinery for preparing material 
accurately, and so enabling our members to increase their 
output. Instead of endeavouring to keep down costs of 
production by cheap labour, costs must be kept down by 
machinery and an increased output. Machinery intelli- 
gently manipulated will mean a larger turnover for the 
employer, and an increased earning power for our 
members.” Exactly! Just what some of us have been 
hammering away at for years. Once that truth is laid 
hold of by the worker, very few difficulties remain. The 
Teport, moreover, expresses agreement with the employ- 
ment in the trade of women and girls, though not for the 
actual putting together of the knife—that is, not as 
cutlers—and very properly adds: “It is well-nigh time 
that the employers realised that the workshops they 
provide for our members are a disgrace, and not fit places 
to work in, We require larger workshops, with plenty of 
light and well ventilated ; wash-hand bowls, lockers and 
& mess-room for meals,”” And the authorities should see 
that in future they have them. They are the workers’ 
just demands, already conceded by some firms, but still 


' denied by many. 


Employer and Employed. 


The Vice-Chancellor of the Sheffield University 
dealt with the same subject, a few days ago, when 
addressing the Yorkshire Association of Students— 
affiliated to the Institution of Civil Engineers—at the 
Cutlers’-Hall. The fullest and cheapest possible production 
was what they had to ‘aim at, and upon no class of the 
community, said Dr. Ripper, had so great a demand 
fallen as upon the engineer, to whom was left the solution 
of the problem. They had to face the fact that there 


must be a greatly increased output per head of the workers, 
and at & reduced cost, otherwise they would not do what 
they desired to do. 


The change-pver period from war 





production to commercial production would be a very 
serious one, requiring all the skill, enterprise and patience 
of heads of departments. They would have to develo 
the machinery side of their equipment. In Sheffield, 
added Dr. Ripper, industry was immensely helped and 
strengthened by the presence of the scientific staffs of the 
big firms. But whatever happened in the future, one 
thing was certain; there would be no return to the old 
methods and old ideas, and the days of suspicion between 
Capital and Labour. One hoped, he said, that in this 
matter the future would have some happy surprises for 
them. It was an excellent thing that there was a great 
change taking place regarding the relationship between 
employer and employed. His own observation was that 
there was an extraordinary drawing together of the two 
elements, and there never was a time when the desire on 
the part of the employer that there should be an amicable 
feeling and a spirit of mutual goodwill was greater. The 
employer must be prepared to provide the means, and the 
worker must be ready to use new facilities to the utmost 
of his ability, and then they need have no fear for the 
future. The occasion was the more significant from the 
fact that upon the platform were Sir W. H. Ellis and 
Mr. J. Rossiter Hoyle, two of the largest employers of 
labour in Sheffield. 


Iron, Steel, and Coal. 


There is scarcely any change to note in the pig 
iron and steel situation locally. Common irons, like 
hematite qualities, continue very restricted in supply, 
though there is perceptible, perhaps, just a shade of 
easiness compared with consumers’ experience for some 
long time now. Pressure is felt most in the scrap market, 
and under the new conditions at munition works—the 
reduction in shell output—it is not likely that any 
improvement will occur at present. For the same reason 
one would have looked for an easing off in the pressing 
demand for steel; but so far it has not manifested itself, 
the reason, perhaps, being that anything of the kind is 
being offset by the number. of steel works’ employees 
called to the colours. Better labour facilities at scrap 
depéts and freer traffic movement on the railways, so far 
as pig iron is concerned, would help matters a great deal. 
In the coal market, manufacturing fuels keep under very 
strong demand, especially as many works are endeavouring 
to put coal on the ground against the Easter stop at the 
collieries. All qualities of slacks are in great request, and 
although the house coal demand is not quite so strong as 
recently, outputs are still considerably behind. Best 
South Yorkshire hards are quoted 19s. to 19s. 6d.; best 
Derbyshire, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; 
cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 18s. Slacks are 
all unchanged and firm on maximum rates. In house 
sorts, branch is quoted 23s. to 23s. 6d., and best Silkstone 
20s. to 21s., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A VERY firm tone still characterises the Cleveland 
pig iron market. There is a big and steady demand both 
on home account and for shipment abroad, and business 
would be possible on a very substantial scale were the 
facilities available for transport. Of course all trades are 
suffering from the lack of railway transport facilities, but 
the North of England iron trade seems to have been 
especially hit. Although the month of March is little more 
than half run it is already extremely probable that the 
deliveries under the current month’s allocations will be 
heavily in arrears, and that the cancellations will, in con- 
sequence, he unusually heavy. Apparently that is the 
anticipation of the authorities, for they have refused appli- 
cations for supplementary allocations. In consequence of 
the irregular working of some of the furnaces during the 
past week more of the lower qualities of iron have been 
produced, but this has become quite a minor consideration, 
as No. 4 foundry, No. 4 forge, and even mottled and white 
can be sold readily at the full maximum price commanded 
by No.3. Many consumers are in fact quite eager to make 
contracts for future deliveries of forge iron, but the policy 
of the makers is one of caution in this respect. There is 
little change to record in export trade position. Demand 
is urgent, but licensed quantities are considerably below 
the amount of iron applied for. For home consumption 
No. 1 is 99s., and No. 3, No. 4 foundry, and No. 4 forge, 
95s.; whilst for export No. 1 is 119s., and No. 3, No. 4 
foundry, and No. 4 forge, 114s. 


Hematite Pig Iron. 


There are prospects of an early increase in the 
output of East Coast hematite pig iron, but in the mean- 
time the fact that a little more hematite is being shipped 
abroad may be taken as an indication of a slightly easier 
situation at home. There are now about twenty furnaces 
in the North on basic iron for steel making, and this, 
coupled with an increasing use of scrap, is obviously 
tending to relieve the stringency which existed. Still, the 
careful supervision of the distribution of supplies is neces- 
sary to ensure regular deliveries in the home trade. The 
home maximum price stands at 122s. 6d. for East Coast 
mixed numbers, and the export price is 147s. 6d. 


Manufactured Iron and Steel, 


The new system of allocation in the finished iron 
and steel trades, instituted by the Government, is now in 
full operation for the distribution of supplies, and on the 
whole is understood to be working fairly well. The pres- 
sure at the works is as great as ever, and orders on hand 
are sufficient to keep them fully occupied for months to 
come. The demand for plates and all descriptions of 
sectional material is on the increase. Heavy material, too, 
is being pushed forward. with the greatest possible dispatch, 
and the output is exceedingly heavy. Quite recently 
extra mills have been turned to the rolling of plates, anda 
number of new ones is being erected in the district. In 
the finished iron trade conditions of the greatest pressure 
continue unabated. Government orders dominate the 





situation, and private consumers, both at home and abroad, 
have to be neglected. The principal quotations for home 
trading are as follows :—Steel ship plates, jin. and upwards, 
£11 10s.; *sin., £11 15s.; }in., £12; under jin. down to 
yrin., £14 10s.; under ,4in. down to }in., £16 ; under jin. 
down to 4in., £17 ; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron bars, 
£13 17s. 6d.; best bars, £14 7s. 6d.; double best bars, 
£14 15s.; iron ship angles, £13 15s.; steel hoops, £17 10s. to 
£18 10s.; sheets produced by steel re-rollers, above jin. 
thick, £16 ; yin. and under to 16 gauge, inclusive, £16 5s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s. 6d.; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£13 10s. to £14 10s.; packing iron, tapered, £15 15s. to 
£16 10s.; iron ship angles, £15 to £15 10s.; iron ship rivets, 
£21; steel bars, basic, £16 10s. to £17 10s.; steel bars, 
Siemens, £16 10s. to £17 10s.; steel ship plates, £13 10s. to 
£15; steel joists, £13; steel hoops, £19 to £19 10s.; steel 
sheets, singles, £20 ; steel sheets, doubles, £22 ; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Scrap. 

There is a big call for heavy wrought iron scrap, 
dealers having inquiries for more than can be supplied. 
The production is not now so large, owing to the fact that 
repair work on the railways is seldom undertaken in these 
strenuous days. The full maximum price, plus all the 
legalised charges, is easily obtained for any quantities 
coming on the market. Foundry scrap remains firm at 
£6 5s. Steel scrap is not so scarce as it was, but the 
maximum price is firmly adhered to. 


The Coal Trade. 


It is still possible to write in a cheerful strain 
about the coal trade. For the past two or three weeks 
things have been tolerably brisk, particularly in steam coal 
sections. The colliery loading turns in Northumberland 
are well filled, and all the pits are working full time. The 
position of the Durham pits, however, leaves much to be 
desired. Irregular working is the experience of many of 
them. This applies chiefly to the commoner brands of gas 
coals, as well as coking fuels for export and the lower grades 
of bunkers. The coke trade is in a steady position. Tho 
output is increasing, but makers have little difficulty in 
clearing at top prices. Principal quotations are as 
follows :—Northumberlands : Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; Tyne 
prime steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d, to 23s. 6d. for the 
home trade, 28s. 6d. to 32s. 6d. for export; best Blyth 
smalls, 2ls. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 3ls. 
to 33s. 6d. Durhams : Steam (locomotive), 31s. to 32s. 6d.; 
special Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 6d_; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
29s. to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking coals, 
26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use, 45s. for export ; gas coke, 32s. 6d. to 35s. 








SCOTLAND. 
(From our ewn Correspondent.) 
Proposed Chemists’ Association. 


A MEETING of chemists in Glasgow and district 
was held at the Royal Technical College, recently, under 
the auspices of the Society of Chemical Industry, for the 
purpose of considering proposals for the formation of a 
British Association of Chemists. An address was delivered 
by Mr. F. C. A. H. Lantsberry, M.Sc., and at the close it 
was decided to approve of the aims of the proposed 
organisation. A committee was appointed to take steps 
in connection with the movement. 


Pig Iron. 


Conditions in the Scotch pig iron trade are 
unchanged. In spite of the high output, everything 
produced is quickly disposed of. Hematite is off the 
market for general purposes, and some grades of foundry 
are becoming increasingly scarce. Home consumers, 
nevertheless, are securing fair supplies. Export, however, 
has tapered off to a fine point. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. ~ 


Finished Iron and Steel. 


Apart from national work, little is being done in 
the steel and iron industries. Consumers, both at home 
and abroad, are exceedingly hard up for supplies, and in 
spite of enormous outputs, there seems to be less material 
available for distribution as time goes on. ~ At the steel 
works the demand for shipbuilding plates and construc- 
tional material is somewhat easier at present, but this is 
only a temporary relief, prospects of an even greater 
demand than before being in view. The quantities of 
shell bars now being rolled have been substantially reduced 
and sectional mills are giving more attention to commercial 
work at present. The production of finished steel is 
practically all being utilised for home work, and exports 
are confined to small quantities for France, Italy and 
India. Black sheet makers are almost wholly engaged on 
the output of the heavier gauges for Government purposes, 
but operations are interfered with to some extent by a 
shortage of raw materials in the shape of billets and sheet 
bars. At the malleable ironworks, good home and over- 
seas orders are still being received, but makers are not in @ 
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position to undertake much of that class of work. In fact, 
energies are almost entirely devoted to war requirements. 
Makers of rivets, bolts and nuts have full order books, and 
boilermakers are fully employed, while machine tool 
makers report a steady business, including a strong demand 
for lathes. 


Coal. 

Business in the Scotch coal trade continues to 
move on satisfactory lines. ‘The output of all classes of 
coal is quickly disposed of. In the West of Scotland 
a feature of the trade is the unusually large demand for 
household sorts for the time of the year. Industrial 
demands, too, are well to the fore, and shipments are up 
to the war average. Ell coal is quoted, f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigation, 30s.; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
2ls. per ton. Conditions in Fifeshire are favourable. 
Local demands are strong. First-class screened navigation 
coal is quoted, f.o.b. at Methil or Burntisland, 29s. to 31s.; 
first-class steams, 28s.; third-class steams, 24s. per ton. 
The situation in the Lothians is also satisfactory at 
present. Fair quantities of large coal and nuts are being 
requisitioned by the Admiralty, and with local demands 
steady, the collieries are fully employed. Best steam coal, 
f.o.b. at Leith, 26s. 6d.; secondary qualities, 25s. 6d. per 
ton. The prices quoted only apply to French and Italian 
business; for all other orders, 2s. 6d. per ton must be 
added. The aggregate shipments from Scottish ports 
during the past week amounted to 156,348 tons, compared 
with 159,345 in the preceding week, and 122,003 tons in 
the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and the Army. 


TuE official returns of the ballot of the miners on 
the combing out scheme were issued on Monday. The 
ballot took place on Thursday, Friday and Saturday of last 
week, and the result was somewhat of a surprise, although 
the daily returns, as they were available, showed that the 
voting was fairly even. Rather more than two-thirds of 
the miners, excluding youths under eighteen years of age, 
recorded their votes. The ballot paper presented two 
questions, and with regard to the first, which was “‘ Shall 
the M.F.G.B. agree to the withdrawal of 50,000 men from 
the mines for military service ? ’’ 60,870 were against and 
59,256 for, leaving a majority of 1614. As regards the 
second question, as to whether the Federation machinery 
should be used for the purpose of finding the required 
number, the opposition was more pronounced. The votes 
cast against this question numbered 55,988, and those for 
47,181, leaving a majority against it of 8807. 


Allocation of Orders. 


A very reasonable suggestion, made by Mr. 
Norman J. McNeil, colliery salesman for the Tredegar Iron 
and Coal Company, Limited, has been adopted, and that 
is that colliery salesmen should confer with the District 
Coal and Coke Supplies Committee regarding the procedure 
to be adopted in respect of the scheme for the allocation of 
orders, in order more equitably to distribute work in the 
coalfield. A meeting of coiliery salesmen appointed 
twelve of their number, representing Cardiff, Newport and 
Swansea, to confer with the Committee, and a conference 
took place on Tuesday. As the result it is now stated that 
the air has been cleared on a number of points, and that 
the position is simplified, while on others the Committee 
have promised to give the representatives of the colliery 
salesmen written replies, which will be laid before the 
general body of salesmen. 


Wages of Pitwood Workers. 


As the result of a conference between the various 
representatives of employers and representatives of the 
National Transport Workers, and the Dock, Wharf, 
Riverside and General Workers’ Union, presided over by 
Mr. J. B; Baillie (Ministry of Labour), an agreement has 
been come to respecting the rates of wages of all pitwood 
workers throughout the Bristol Channel ports. It has 
been agreed that the rates at all the ports shall be, as from 
the 14th inst., not less than 60 per cent. above the pre-war 
rates in the respective ports, and that there should be no 
reduction on rates in those ports where they were actually 
higher than the 60 per cent. It has also been agreed that 
a Central Wages and General Conciliation Board should be 
established, the object being to deal with all general and 
wages questions that may arise from time to time in 
connection with casual dock labour other than coal. 


Current Business. 


The coal market shows no expansion in the 
volume of business. Only those collieries producing the best 
steam coals have been able to work with any degree 
of regularity. The pits from which coals that are essential 
for home use are drawn are fully engaged, but others are 
in a less fortunate position. The small coal question 
continues to be a difficult one, as supplies are excessive. 
The demand for coke is well maintained, and keeps pace 
with production, while patent fuel works are very busy. 
Patent fuel manufacturers have now decided to form an 
association that may be officially recognised by the various 
Government Departments, some of which have, as a 
matter of fact, suggested this course. The pitwood trade 
continues quiet, with supplies scarce, and the price remains 
at the maximum of 65s. 


LATER. 


Activity on the coal market shows no perceptible expan- 
sion, but the outlook for the collieries is more hopeful. 
Tonnage supplies are improving, and it is expected that 
coal-tipping willbe more active from now up to the 
holidays. Collieries producing the superior grades of coal 
will have the priority, and are likely to be pretty fully 
engaged. Already standing stocks have undergone fairly 
considerable reduction, Small coals, however, . are 
plentiful. 





Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 31s. 6d.; seconds, Eastern Valleys, 
30s. 6d. Bituminous coal : Best households, 35s. 6d.; good 
households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; smalls, 
28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 24s. 6d. 
and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed nuts, 
32s. 6d.; seconds, 31s.; best washed peas, 30s.; seconds, 29s. 
Patent fuel, 32s. 6d. Coke, 50s.; pitwood, ex ship, 65s. 


Swansea and Oil Company’s Scheme. 


The general manager of the Swansea Harbour 
Trust reports that the Anglo-Persian Oil Company has 
completed its negotiations for valuable frontages in the 
King’s Dock extension, but owing to the more urgent 
demand for materials and man-power arising from the war 
the licence for the work, and all priority for labour and 
material, has for the time being been withdrawn. The 
company hopes that when work is resumed it will not be 
hampered by the difticulties and restrictions now prevail- 
ing, and that progress will be rapid and unbroken. 


Newport. 


There has been very little activity in Monmouth- 
shire coals, and most grades have been freely offered. 
Schedule prices (less 2s. 6d. for France and Italy) :—Steam 
coal: Best Newport Black Vein large, 32s. 6d.; Western 
Valleys, 3ls. 6d.; best Eastern Valleys, 31s. 6d.; other 
sorts, 30s. 6d.; best smalls, 20s. 6d. to 22s. 6d. Bituminous 
coals : Best house, 35s. 6d.; seconds, 33s. 6d. Patent fuel, 
32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 


A quiet tone prevails in anthracite coals, and 
supplies of practically all descriptions are abundant. 
Large anthracite and machine-made descriptions are freely 
obtainable for prompt delivery. Schedule prices (less 
2s. 6d. for France and Italy) :—Anthracite : Best breaking 
large, 32s. 6cd.; second breaking large, 31s. 6d.; third 
breaking large, 20s.; Red Vein large, 28s.; machine-made 
cobbles, 41s. 6d. to 45s.; French nuts, 41s. 6d. to 45s.; stove 
nuts, 4ls. 6d. to 45s.; beans, 33s. 6d. to 37s. 6d.; machine 
made large peas, 22s. 6d.; rubbly culm, 13s. 6d. and 15s. 6d.; 
duff, 9s. and 10s. 6d. Steam coal: Best large, 32s. 6d.; 
seconds, 29s. 6d.; bunkers, 24s. 6d. and 26s.; smalls, 19s.6d. 
and 2ls. 6d. Bituminous coal: Through and through, 
29s. 6d.; smalls, 26s. 6d. Patent fuel, 32s. 6d 


Tin-plates. 


The tin-plate trade is characterised by steadiness. 
The majority of the works are well off in the matter of 
orders. Values are fully upheld, though in the case of 
small lots the price is at times rather below the official 
maximum figures. Quotations :—I.C., 20 14 x 112 
sheets, 32s. Block tin, £320 per ton cash ; £319 per ton 
three months ; copper, £110 per ton cash and for three 
months. Lead : Spanish, £29 10s. per ton. 








THE STEEL PRODUCTION OF THE NATIONS 
AT WAR. 


In a paper read by Mr. Ernest F. Lange, Assoc. M. Inst. 
C.E., before the Manchester Association of Engineers, on 
Saturday, March 9th, the author summarised the official 
statistics comparing the steel production of the Entente 
Allies and that of the Central Powers. He said that the 
largest annual outputs made by the various countries 
before the war, in terms of steel ingots and castings, reached 
8 total of about 75,500,000 gross tons, divided approxi- 
mately as follows :—Central Powers—Germany, Luxem- 
bourg, Austria and Herzegovina, 28.2 per cent.; Entente 
Allies—England, France, Russia, Belgium, Canada and 
India,. 27.6 per cent.; Neutrals—United States, Italy, 
Sweden, Japan and China, 44.2 per cent. Changes during 
the first year of the war included the transfer of Japan 
and Italy from the neutrals to the Entente Allies, and 
occupation by Germany of Belgium, together with terri- 
tory on which was situated nearly three-fourths of the 
French steel-making industry. The Entente Allies now 
lost the Russian production, some 5,000,000 tons, or 6.6 
per cent. of the total pre-war production. ‘To what extent 
this might become available for the enemy it was impos- 
sible, at present, to foretell. 

It was hardly surprising that Germany, with its popu- 
lation increasing before the war at the rate of one million 
yearly, and faced with the possibility of her own visible 
supply of home iron ore being exhausted in fifty years, 
appeared determined to retain her hold upon the great 
Briey ore basin. Underlying all the sentimental reasons 
for the possession of Alsace-Lorraine was the fact of the 
immense extent of its ore reserves. 

On entering the war the United States occupied a 
peculiar position as to steel. The European countries 
had diverted nearly their entire steel output to the prose- 
cution of the war, but the output of all belligerents was 
materially less than the present output of the United 
States, even though the latter was somewhat restricted, 
as compared with its capacity. Thus the United States 
could prosecute the war vigorously and still have much 
steel left. 

Germany and Austria had had no occasion to increase 
their steel output by new construction, as they had had 
capacity in occupied territory to draw upon. Further- 
more, owing to the stoppage of their export trade, the 
production of Germany was said to be 5,000,000 tons less 
than in 1913. France had added but little. England 
had added nearly 4,000,000 tons to her ingot capacity, 
with a further 1,000,000 tons in prospect. The United 
States now had an ingot capacity of 50,000,000 tons or 
more, and was producing at the rate of 45,000,000 tons, 
against an output in 1913 of 32,300,000 from a capacity 
of 35,000,000 tons, or thereabouts. With about a further 
3,000,000 tons of new capacity in the United States in pro- 
spect of early completion, the world would have on its 
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hands, after the war, an annual capacity of about 
100,000,000 tons in steel ingots and castings, against a 
production of 75,000,000 tons before the war. About 
18,000,000 tons of this would be in new furnaces in the 
United States, and about 5,000,000 in new capacity in 
this country. 

It became clear, therefore, that the consumption of steel 
after the war must be approximately one-third greater 
than it was before the war in order to engage the present 
plants, and it was equally clear that the United States 
was much more interested in this fact than was any other 
country, for it was the United States that would have to 
find the greater part of the increase in outlet. 

There was no doubt that the needs of reconstruction 
and development would be so world-wide and urgent that 
all the increased power of production above indicated 
could be utilised, and that the major part of this work 
would fall to the United States and ourselves. 








THE BRITISH INDUSTRIES FAIR. 


Tue British Industries Fair, having been open since 
llth inst., closes to-day. This year it was held at the 
London Docks. Only British manufacturing firms were 
permitted to exhibit, and no exhibitor was allowed to 
show articles other than those of his own manufacture, 

The main trades represented were those concerned 
with earthenware, porcelain and china, glass and glass. 
ware, fancy goods, stationery and printing, paper, toys 
and games—all affording evidence of the ability of British 
firms to capture business formerly in the hands of German 
and Austro-Hungarian competitors. 

Special mention may be made of the exhibits by the group 
of exhibitors known as the British Chemical Ware Manufae. 
turers’ Association, wherein were centred key industries of 
paramount importance—glass, porcelain and filter paper for 
scientific purposes. The association comprises firms which 
have entered whole-heartedly into the problem of supply. 
ing our chemists, physicists, bacteriologists and medical 
men with many of their most urgent requirements ; and 
an extensive variety of apparatus of excellent quality 
and design was displayed. Remarkable progress has 
been made with these commodities since the Fair of 1917 
In engineering glassware, several firms showed ships’ 
lantern dioptric lenses, railway lamp glasses, electric 
light and are lamp globes and shades, gauge glasses, reflex 
glasses, protector glasses, cylinders, needle lubricators, 
miners’ lamp glasses, &c. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tue Junior INSTITUTION OF ENGINEERS.—-39, Victoria-street, 
Westminster, S.W. 1. ‘* Pyrometers and Impact Testing,” by 
Mr. C. E. Foster. 8 p.m. 

Royat INstTiruTION oF Great Brirain.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Radiation from a System of Electrons,” by 
Professor Sir J. J. Thomson. 5.30 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Lecture, 
“* The Origin of Spectra,”’ by Professor J. C. McLennan. 5 p.m. 

West or Scortanp [Ron AND STEEL InstiruTEe.—*‘‘ Societies’ 
Room,”’ No. 24, Royal Technical College, George-street, Glasgow. 
Lecture on ‘‘ Malleable Cast Iron,’”’ by Professor Thomas Turner. 
7 p-m. 





SATURDAY, MARCH 23rp. 
ENGINEERs.- 
Paper, ** Machine 


Grand Hotel, 


MANCHESTER ASSOCIATION OF 
Forging,” 


Manchester. Annual meeting. 
by Mr. D. M. Caird. 6.30 p.m. 

Roya Instirution O¥ Great Briain. 
Piccadilly, W. 1. ‘* Problems in Atomic Structures.” 
(VI.), by Sir J. J. Thomson. 3 p.m. 

Tue Institution or Locomotive Enetnerers.-—Caxton Hall, 
Westminster. ‘‘ Coal and Mineral Traffic on the Railways of 
the United Kingdom,” by Mr. H. Kelway-Bamber. 2.15 p.m. 

TUESDAY, APRIL 2np. 

InstTiTuTE OF Marine Enoineers.—The Minories, Tower 
Hill. ‘‘ The Storage of Bituminous Combustion in Storage 
Heaps, Bunkers or Cargo,” by Mr. J. H. Anderson. (Tllu: rated 
hy lantern slides.) 6 p.m. 

SATURDAY, APRIL 13ru. 

Tue Ceramic Society.—Central Schools of Science and Tech 
nology, Stoke-on-Trent. Papers, ‘‘ Sudanese Pottery,” by Mr. 
F. Stirk, of Omdurman (to be read by Mr. W. Emery) ; ‘* The 
Bending of Easy-Fired Ware,” by Mr. B. Moore, 7 p-m. 


Albemuarle-street 
Lecture 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





G. A. Harvey anp Co. (London), Limited, of Woolwich-road, 
S.E. 7, have opened a City office at Suffolk House, 5, Laurence 
Pountney-hill, E.C, 4. 

S. Dixon anp Son, Limited (Leeds), have removed their 
London offices from Kingsway House, Kingsway, W.C. 2, to 
Walter House, 418-422, Strand, W.C. 2, owing to their Kingsway 
offices having been taken over by the Government. 

Hans Renoup, Limited, of Burnage Works, Didsbury, 
Manchester, inform us that their London office is being moved 
to Bush-lane Chambers, Cannon-street, E.C. 4, owing to the 
fact that the Air Board is taking over their old offices in 
Kingsway. 








Contracts.—An important contract for generating plant has 
recently been awarded to Dick, Kerr and &., Limited, by the 
Glasgow Corporation, in connection with the new power station 
which is being erected at Dalmarnock. The contract includes a 
turbo alternator set, with condensing plant and step-up trans- 
formers, designed for a continuous output of 18,750 kilowatts. 
The turbine will be a single unit standard Dick, Kerr impulse type 
machine, arranged to run at 1500 revolutions per minute, and 
will operate with steam at 250 lb. per — inch pressure at the 
stop valve, superheated to 650 deg. Fah., and exhaust into 4 
vacuum of 29.lin. It will be direct coupled to a 6500 volt, 
25 cycle, three-phase Dick, Kerr alternator, having a maximum 
continuous rating of 24,000 kilovolt-ampéres at 80 per cent. power 
factor. The alternator will be electrically connected to a bank 
of three Westinghouse single phase, oil circulated, water cooled 
transformers, stepping up the pressure from 6500 to 20,000 volts. 
The turbine will exhaust into a standard Willans and Robinson 
condenser, having a surface of 26,000 square feet. The air 
extraction plant, in duplicate, will be on the Willans rotary 
water jet system. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ie 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment ts the date of the acceptance of the 
complete Specification. 








STEAM GENERATORS. 


105,334 (4344 of 1917). March 26th, 1917.—HrApDERS FOR 
WATER-TUBE Borters, Erste Briinner, Maschinen-Fabriks- 
Gesellschaft, Brunn, Austria, and another. 

This invention relates to apparatus for the manufacture of 
headers which form the connections between the top drums and 
the tubes of Babeock and Wilcox steam boilers. Fig. 1 shows 
the finished header ; Fig. 2 one form of the matrix and die for 
pressing the part in the first operation, and Figs. 3 and 4 the 
matrix and die for the second operation. The operations are 
performed in two heats instead of four heats, as hitherto required. 
The process consists essentially in first pressing the bottom 
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which is flat in the finished header—into the form of a circular 
are of suitable and desired radius, in one piece with the 
curvature uppermost, bringing the lateral pocket-shaped 
portions into their final shape, and bending the cylindrical 
flange to a radius which is greater than that of the finished 
header; then in the second heat and working stage bringing 
with a second matrix the curved bottom into the flat shape, 
bending the sides of the pocket-shaped portions towards 
and up against the die and bringing the cylindrical flange 
into the proper position.—February 14th, 1918. 


INTERNAL COMBUSTION ENGINES. 


113,216 (8903 of 1917). June 21st, 1917.—PowerR CyLINDERS 
John Buchanan, 9, St. Ann’s-road, Stoke. 

The object of this invention is to provide an improved con- 
struction in which the cooling is facilitated. The cylinder body 
A, and the cylinder head B, are made of cast iron or other 
material. The body A has a cooling part C cast on toit. This 
cooling part C is on the inside and on the outside of the combus- 
tion chamber part of the cylinder body A. The inside layer and 
the outside layer of the part C are connected to each other 
through the holes D in the cylinder body A, thus forming a 
composite and integral cooling part. In the same way the 
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Fig 2 


cylinder head B has a cooling part E inside and outside, forming 
& composite and integral Soap through the holes F. The 
cylinder, as illustrated, is of the air-cooled type. The cooling 
gills are cast integral with the cylinder cooling part, or cylinder 
head —s part. This invention includes the application to 
water-cooled cylinders, and cylinders otherwise cooled. Fig. 2 
shows the holes D and F through which the connections between 
the inside layer or thickness, and the outside layer or thickness of 





the cooling parts, are made. The cylinder is fixed to the crank” 
case by flange G, which flange is integral with the cylinder 
body A.—February 14th, 1918. 


AERONAUTICS. 


113,100 (7130 of 1916). May 18th, 1916.—AxEROPLANES, 
Tony Antoine, 16, Hammersmith-terrace, London. 

The primary object of this invention is to provide a machine 
in which the angle of incidence of the planes is variable whilst 
in flight, without interfering with their parallelism. A part 
sectional side elevation of the planes is shown herewith. Each 
plane A is mounted to turn upon an axis disposed longitudinally 
of the plane by pivotally connecting it at B to the ends of the 
front vertical struts C. These front struts are braced together 
transversely of the machine, and the central struts are rigidly 
connected to the fuselage of the machine. The rear struts 
E are also positioned between and pivotally connected at F to 
the planes A, and braced together transversely by means of 
crossed wires and straining devices. In cross section each pair 
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of the front and back struts C and E is connected together 
by means of adjustable diagonal or cross wires or tension mem- 
bers G, so that the rectangle can alter when the angle of incidence 
of the planes A is varied. The planes always move simultan- 
eously and equally and remain parallel with each other, these 
movements being due to the rising and falling of the rear struts 
E in relation to the front struts C and the fuselage. One end 
of each of the diagonal wires G of each pair of struts is connected 
to a pulley carried on a shaft H conveniently fixed to the forward 
lateral support of each wing of the lower plane. Thus with 
each pair of struts a pair of diagonal or cross wires G run from 
the back edge of the top plane to two pulleys I on the shaft H at 
the front of the bottom plane, while the other and opposed wire 
runs from its pulley on the shaft to a guide pulley J at the back 
edge of the bottom plane and then to the front edge of the top 
plane, so that when the pulleys I rotate the wires G will be wound 
up and the other unwound and vice verséd.—February 14th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


113,175 (4631 of 1917). March 30th, 1917.—Execrric TELL- | 
Tate GauGes, Babcock and Wilcox, Limited, 30, Farring- 
don-street, London, E.C., and another. 

This invention is for a hand gauge for testing purposes. The 
gauge is provided with contact devices in electrical connection 
with a signalling appliance and comprises a pair of contacts, one 
in the form of a feeler, which is moved either towards the object 
to be gauged or towards the other contact, and by indication 
discloses conformity to standard or otherwise. Figs. 1 to 6 
represent details of a plug gauge, and Figs. 7 to 10 an adapter 
gauge. As shown in Figs. | to 6, there is fitted to the metallic 
handle A of the plug gauge a strip B of insulating material of 
crescent form in section, and secured to the handle by means 
of metallic clips, of which one clip C embraces the upper end of 
the handle and the upper end of the strip B, and the other clip D 
embraces the lower end of the handle and the lower end of the 
strip. The strip B is fitted with two wires E and F, each 
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terminating at one end in a small tube G or H, the tubos forming 
electrical contact sockets and being insulated from one another. 
One of the wires E is connected to a metallic strip J fitted in the 
strip B and in direct contact with the gauge handle, while the 
other wire F is connected to the clip D, which is insulated from 
the handle by means of an insulating liner. The clip D is so 
adjusted as to be slightly above the high limit of the gauge. 
The terminal tubes G and H serve to receive plug contacts K 
and L, from which lead connections to an electric bell or other 
Ganalling. device. In the use of the gauge described for testing 
the nose bushes of shells, the gauge is passed into the fuse hole. 
If the nose bush be correctly formed, the contact surface of the 





clip D will not come in contact with the metal of the nose bush 
surrounding the upper end of the fuse hole, and as the bell circuit 


remains open no signal is given ; but if the nose bush show the 
defect ‘‘ high plug,” the gauge will pass further into the fuse 
hole and the surface of the metal clip will contact with the metal 
of the nose bush surrounding the upper end of the fuse hole, 
thus closing the bell circuit, and the bell is rang.—February 14th, 
1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


113,135 (1883 of 1917). February 7th, 1917.—Tareap MILiINnG 
Macutines, George Richards, The Outer Temple, 222, 
Strand, Westminster. 

Figs. 1, 2 and 3 represent a side elevation and transverse 
sections of a thread milling machine constructed in accordance 
with this invention. The machine comprises a bed-plate A on 
which is arranged a carriage B adapted to slide longitudinally 
and to hold the work C in clamping jaws D. It should be 
understood that no longitudinal movement of the work takes 
place during the thread-milling operation; but the provision 
of means, such as a rack and pinion E, for enabling the carriage 
to be moved longitudinally, facilitates the setting of the work. 
Mounted in bearings F is a drum G to which a slow rotative 
movement is imparted ; and simultaneously with this movement 
the drum advances gradually in an axial direction. Tae 
spindle H, which carries the thread-milling cutter I, is excentri- 
cally mounted in bearings J formed in a trunnion-like body K ; 
and the periphery of the latter is provided with worm-teeth L 
which gear with a worm M carried by a spindle N, furnished 
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with an index-wheel O for showing the extent to which the 
milling cutter is caused to approach or to recede from the axis 
of the work. The drum G is provided with a circular toothed 
rack S which meshes with a toothed pinion T; the latter being 
actuated through worm gear from a driving pulley. Whilst 
making one complete revolution, the drum is caused to partake 
of an axial movement equa! to the distance between two adjacent 
grooves in the milling cutter; this axial movement of the drum 
being effected and controlled by a master-thread P on the drum 
shaft. To return the drum G, after making one complete 
revolution, to its original position, a pinion Q, toothed-wheel 
and crank-handle are provided, whereby, with the aid of the 
master-thread, the drum, together with its appurtenances, may 
be rapidly withdrawn and restored to its original position, the 
pinion, whereby it is driven during its forward or working 
movement, being thrown out of gear by the release of a clutch 
through which the pinion engages with its shaft.—February 7th, 
1918. ‘ 


113,155 (2465 of 1917). June 7th, 1917.—Drm-casTIne 
MacuineE, Isaiah Hall, 29, Whitehouse-street, Aston, 
Birmingham. ; : 

In this machine the melting pot A is provided with a cylinder 
having ducts C.for the molten metal. In the cylind are 
plunger D is caused to reciprocate by suitable means. The 
melting pot is supported from the base by vertical standards I 
and supporting flange J, which may be provided with a recess K 
and inwardly extending lip L corresponding to the shape of the 
melting pot flange G, suitable screws being provided for 
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securing the melting pot in position. The inclined duct N 
leading from the bottom of the cylinder to the position O at 
which the metal is forced from the machine, projects in a suitable 
shape from the outline of the pot, the flange G and lip L being 
correspondingly shaped. The moulds for casting bearings 
or other parts are secured in position over the metal outlet by 
suitable form of hand operated clamp. The fuel employed may 
be coal gas, producer gas, petrol gas, oil, or other suitable 
fuel. By the construction above described the melting pot 
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can be readily removed and a new one substituted.— February 
14th, 1918. 





MISCELLANEOUS. 


109,795 (11,541 of 1917). August 10th, 1917.—MerTuop or 
CLEANING Fivrers For SuGaR aNpD CHEMICALS, Philip 
Liseombe Wooster, 18, Phillipse-place, Yonkers, County of 
Westchester, New York State. 

This is a suction process for cleaning the filtering medium 
after it has become clogged. The process is as follows: When 
the liquor flowing from the bottom of the filter tanks A A is 
discoloured and shows that the bone char or other filtering 
material is no longer decolourising to the desired extent, the 
supply of raw material through the pipes H H is shut off, but 
instead of supplying water, spirits or other liquid to the filtering 
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material in the tanks the valve is closed and the valves J L 
opened, and by means of the pump C vacuumin the tank B is 
created. The suction thereby produced draws from the filtering 
material in the filter tanks a considerable proportion of the 
sugar liquor, oil or chemical remaining in the filtering material. 
This liquor passes through the tank B, column D, sealed tank E, 
into the liquor tank F, from which it is pumped by the pump G 
through the pipe O into vats or other receptacles. In addition 
to the above method, the inventor claims the use of a flow of 
water or other liquid drawn through the filtering material by 
suction.—February 14th, 1918. 


113,205 (7230 of 1917). May 19th, 1917.—Baxtxi Berarrnos, 
Heenan and Froude, Limited, Chapel Walks, Manchester, 
and another. 

This invention is for a ball bearing for use on crank shafts 
where the bearing has a planetary motion in addition to its own 
axial rotation. The inner ball race A and outer race B are of 
ordinary construction, except that the ball race B is stepped at 
each side to increase the diameter «t these parts, and side plates 
C are arranged at each side of the bearing. The side plates 
carry a number of distance pins X one between each pair of balls 
D; the pins X are threaded and pass through holes formed in the 
side plates, and are held in position by nuts. Each pin X carries 
three rollers free to rotate thereon, the two outer rollers W being 
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arranged to bear on the inner surface of the outer race ring B on 
each side of the ball track, and the centre roller E being shaped 
to contact with the ball D on either side of it, and serve to space 
the balls and prevent them from crowding. The two outer 
vollers W are increased in diameter to correspond with the 
outer race ring in order to reduce the rubbing speed of the rollers 
W on the distance pin X. The side plates C are provided with 
oil holes and oil grooves, and the rollers are aleo provided with 
oil grooves to permit oil to he easily conveyed to all parts of the 
bearing for lubrication.— February 14th, 1918. 


113,110 (18,389 of 1916). December 22nd, 1916.—Sarery 
Fuse ror Erectric Instatiations, Edward Charles Robert 
Marks, 57 and 58, Lincoln’s Inn-fields, London, W.C. 
(A communication from Emile Vythorck, 39, Rue J. 
Jordaens, Brussels). 

This is an apparatus to prevent increases in potential in 
electric installations. As shown in the illustration, the apparatus 
comprises a tube A of insulating material which contains an 
insulating liquid, and is provided at one end with two terminals 
B and C, and at its other end with one terminal D. To the 
terminals B and C there are fixed the ends of a fusible flexible 
conductor E which is bent in the shape of a U, and is suspended 
in the liquid. The lower portion of this conductor which is 
filled at F by means of a disc or plate, is situated between two 


rigid metallic plates G and H. One of these plates G is con- | 


nected to the terminal D, whilst the other plate H is connected 
to one of the terminals B or C. The distances that separate 
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the flexible conductor and the plate F from the plates G and H 
are made such that in case of increase of the potential between 
the plates F and G up to a value that is dangerous for the 
apparatus or the line to be protected, the flexible conductor 
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will be caused to move nearer to the plate G by reason of the 
electrostatic actions, and will come in contact with the plate G. 
This distance may be regulated in a very simple manner by 
inclining the tube A, and in certain cases, until the flexible 
conductor E has been brought into contact with the plate H that 
is connected to it.—February 14th, 1918 


113,252 (18,187 of 1917). December 7th, 1917.—Batx. Berar- 
ines, Arthur George Bloram, 29, Southampton-buildings, 
London. (A communication from Gebr. Weikerheimer, 
55/11, Schwanthalerstrasse, Munich, Bavaria.) 

In Figs. 1 and 2 the spherical race A in the outer bearing ring 

D is for the two series of balls B and C ; this race is interrupted 

by asecond race E of such diameter that the balls F, which it 

accommodates, fill the spaces between the two balls B, C of the 
several pairs of the two series, and prevent the latter balls from 
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falling out when the inner bearing ring G assumes an inclined 
position. The spherical race E may be milled before or after 
the race A has been milled, and the operation is facilitated by the 
turned grooves H and I. In the form shown in Figs. 3 and 4, 
the auxiliary balls F roll also on an inner auxiliary race K 
formed as a hump M between the two lateral races on the inner 
bearing ring G.— February 14th, 1918, 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Avstria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for THe EncIneER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, a 
non-enemy proprietor, the law does not apply. 





On two of the patents given below £18 and on each of the 
remainder £11 have been paid in renewal fees. 





No. 27,005/12.—Bore-hole clinomsters. A bore-hole clino- 
meter, in which the indicating device is outside the casing of the 
instrument, comprises a casing within which is a pendulum 
mounted on a cardan suspension. The pendulum has an up- 
wardly extending arm, at the end of which is a metal ball 
between contacts on a bracket which can rotate about a hori- 
zontal axis. Anschutz and Co., Germany. Dated April 16th, 
1912. 


No. 27,072/12.—Vehicle windows. Relates to apparatus for 
opening, closing and holding sliding vehicle windows. The sash, 
which is supported by spring balanced or other lazy-tonys con- 
nected by links to a crank mounted loosely on a spindle, is held 
in open positions by a frames comprising bars pivoted and con- 
nected by the weather rail and pressed against the sash by 
springs. Kurth, A., Berlin. Dated February 17th, 1912. 

No. 27,094/12.—Magneto-electric machines. In order to 
reduce the duration of spark given by a high-tension ignition 
magneto, the resistance of the secondary circuit is made high. 





Either the secondary winding itself is made wholly or partly of 


hign rosistance wire, such as nickelin,.or the extra resistance is | 


placed between the magneto and the distributor, or in the leads 
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Mascow, P., Germany. Dated 





to the different sparking plugs. 
January 25th, 1912. 

No. 27,280/12.—Uniting or severing metals under water. An 
ques for the cutting or welding iron under water by meang 
of a blow-pipe flame consists of an ordinary apparatus of this 
kind with a diving-bell chamber attached in front of the nozzle 
of such dimensions as to leave part of tne flame projecting below 
the lower edges of the bell, the pressure of the gases being suffi. 
cient to blow the water away from the work. Andres, D., 
Germany. 

No. 27,417/12.—Centrifugal machines. In a centrifugal 
machine for purifying, cooling and washing aoe the casing is 
arranged to facilitate dismantling. Theisen, H. E., Germany. 


No. 27,483/12.—Range finders. Relates to stereoscopic tele. 
meters, in which the oculars lie between the objective lenses, and 
in which to each ocular is presented a double image formed by a 
separating prism system, the part-images of each double image 
belonging to opposite ends of the base, and being erect and 
contiguous along a line of coincidence parallel to the base line, 
and in which measuring is performed by means of a deflecting 
device which alters the relative distance between the lower part 
images and between the upper part images by equal but opposite 
amounts, According to the invention the telemeters are formed 
with a single separating prism system for producing the two 
double images. Zeiss, C. (firm of), Germany. Dated December 
6th, 1911, 

No. 27,506/12.—Bearings. In a thrust bearing for horizontal 
or inclined shafts, such as ships’ a neneed shaits, having two 
rows of balls taking thrusts in both directions, the play in the 
part of the bearing that is not under load is taken up by spring 
pressure. Krupp Akt.-Ges., F., Germany. Dated December 
16th, 1911. 


No. 27,548/12.—Sifting. In plansifters which are freely 
suspended and driven by the action of a rotating mass, tlie 
driving shaft is mounted at its upper end so as to turn freely in 
all directions in its support, being connected at its lower end at 
a point between the mass and the vertical axis, about which this 
mass rotates relatively to the sieve. Amme, Giesecke and 
Konogen Akt.-Ges., Germany. Dated February 21st, 1912. 


No, 27,592/12.—Photography ; shutters. In shutters having 
a variable time of exposure. and having a retarding device 
comprising a train of wheels adapted to rotate in one direction 
during actuation, gearing having a variable ratio is interposed 
between the actuating device and ths retarding device. Deckel, 
F.,Germany. Dated August Ist, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquar€rs, Balderton-street, Grosvenor-square, W. |. 
ORDERS 


For the week ending March 31st, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Officer of the Week.—Lieut. F. Gaywood. 

Monday, March 25th—No. 3 Coy., 6.30-8.30. Recruits’ 
Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 

Tuesday, March 26th.—Lecture on Demolitions at 6.30, 
Physical Drill and Bayonet Fighting, at 7.30. 

Wednesday, March 27th.—No. 1 Coy., Knotting, &c., 6.30-8.30. 
Recruits’ Drill, 6.30. 

Thursday, March 28th.—No. 2 Coy., Knotting, &c., 6-8. 
Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30—8.30. , 

Friday, March 29th.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., opposite No. 10 platform, for work at Esher. 
Uniform. Marching order without rifles. Mid-day and tea 
rations to be carried. 

Saturday, March 30th.—Headquarters closed. 

Sunday, March 31st.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., opposite No. 10 platform, for work at Esher. 
Uniform. Marching order without rifles. Mid-day rations and 
tea ditto to be carried. 

Special Orders.—All drills will take place at headquarters 
unless otherwise stated. 

Recruits will attend for engineering instruction with the 
Companies. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

The formation of a band, under the direction of Mr. Chas. 
Bailey as bandmaster, having been approved by the Com- 


| mandant, any members of the Corps who are musicians and 


possess their own instruments, and who are willing to learn an 
instrument i instructed, are invited to forward their names to 
the Adjutant at headquarters without delay. 
By order, 
Maciteop YEARSLEY, 
Captain and Adjutant. 
March 22nd, 1918. 








Foreicn Trape.—It is satisfactory to record, says the annual 
report of the B.E.A.M.A., that several of the association’s 
recommendations to the Board of Trade Electrical Trades 
Committee in 1916 have been embodied in the recently created 
Department of Commerce and Industry, in particular in regard 
to a larger number of trade commissioners and commercial 
attachés being appointed, and their status being raised. The 
position of trade commissioners in overseas Dominions cannot 
yet, however, be regarded as entirely satisfactory. Reports 
have been received from the Australia Overseas Committee 
contrasting very unfavourably the position of British trade 
commissioners with that of Amprican commercial attachés: 
The Am>rican commercial attachés are fully accredited by their 
Government to the Commonwealth Government, whereas the 
British trade commissioners are not so accredited, and must 
therefore report back to the Board of Trade, which, in turn, 
passes on the reports to the Colonial-office, from which, in a 
modified form, they eventually issue to the Australian Govern - 
mont offices. The association has asked to be represented on 
the Advisory Council of the Department of Commerce and 
Industry, and it is hoped that improvements in matters of this 
character may thereby be effected. 


Ramsay Memoriat Funp.—The Lord Mayor of London desires 
to commend to the citizens of London the appeal which he is 
issuing in support of the Ramsay Memorial Fund. That fund 
aims at raising £100,000 as a suitable memorial to the great 
chemist, Sir William Ramsay, who was for twenty-six years 
connected with London through his work as a Professor of 
Chemistry at Univesity College. The memorial will take the form 
of Fellowships in chemical science, with special reference to 
industry and technology, tenable in any institution possessing 
the necessary accommodation and equipment, and of a Labora - 
tory of Engineering Chemistry in connection with University 
College. Both objects are of the highest scientific importance. 
and it is fitting that London should make a substantial contribu - 
tion, both in recognition of the honour brought to London by the 
connection with it of so distinguished a man of science as the late 
Sir William Ramsay, and on account of the benefits which will 
accrue to the many industrial interests in London through the 
proposed Fellowships and Laboratory of Engineering Chemistry. 
Such an effort cannot fail to have a great significance as an 
essential element in reconstruction after the war. Donations 
towards the London fund of the Ramsay Memorial Appeal may 
be sent to the Lord Mayor at the Mansion,House. = sit 
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Re 3 H pes eg deceased. 


= . . 
\ otice is Hereby Given Pur- 
a SUANT to Statute 22 & 23 Victoria. cap. 35 that all 

persons having any CLAIM against the ESTATE of JAMES 
tl Vv INGSTON of 34 Gracechurch-street in the City of Londen 
( rading as James Livingston and Son) and of Claremont 
House, Spring Grove, Isleworth in the County of Middlesex 
Merchant who died on the 8th day of February ‘1917 and whose 
Will was proved by George Loraine Hawker the surviving 
E.ecutor on the Zlst day of March 1917 in the Principal 
Registry are required to send particulars in writing of such 
cliims to the undersigned before the 24th day of April 1918 
next after which date the Executor will distribute the assets 
mn ongst the persons eptitled ae “mca only to the claims 
o? which he shall then have ae — 


Dated this day of Marc 
A. F. x. W. 1 TWREDIE, 5, Lincoln’s Inn-fields, 
London, WC. 2. Solicitors to the Executor. 11191 


Pe Proprietor of Letters Patent 
No. 11,483/10 Loe “I MPKOVEMENTS IN MEANS 
FOR ADMITTING THE COMBUSTION 
CiAMBERS OF EXPLOSIVE ENGINES,” DESIRES to 
DISPOSE of the PATENT or to GRANT LICENCES 
to interes’ rties on reasonable terms with a view to the 
adequate beige sey — Patent in this country. 
Inquiries to be 
C RUIKSHANK 1 pe FAIRWEATHER, Limited, 


__ 65-66, Chancerv-lane. London. W.C. 2. 1078 u 


Pattersea Polytechnic, S.W.11. 


The Governing metre are | prepared to receive OFFERS 
for the following MACHI 
Robey ENGINE, 100 fr P, d non-cond 4 
horizontal type Mill engine. 
Electric Kg aig a ‘Rapucen; reducing 
460-105 volts, 300 a 
statters 6 C: GEN ERATOR, compound wound, 105 volts, 
40 


The above can be seen at the Polytechnic, and any further 
information may be obtained on application to the peg 














Assistant Manager Wanted for 


WORKS in South Yorksh’ making Welded Boilers, 
Tanks, &c. Good organiser, able to handle men. Improving 
—— for right man.—Address, 1117, ‘The ——" 


Assistant Manager for London 
Electrical Contracts Department REQUIRED at once. 
Thorough knowledge of Estimating and Buying 5 experience in 
controlling men, tact and initiative essential! ermanent posi- 
tion for suitable —— No one living more than 10 miles 
away, or already engaged on Government work, need a iro 
Address, by letter only giving full details, MANN, EG eroN 
and CO., Ltd., 21, King: street, Norwich. 


(Jase-Hardener. a iat 


WANTED. Used to Carbon and High-speed Steels, 
Hobs, Cutters, &c., also Heat Treatment of Steel. Must have 
both theoretical and practical knowledge. No person already 
on Government work will be engaged.—Apply, re: age, 
experience and salary required, to the nearest Employment 
Exchange, ti “The Eng ” and number 











A 


Departmental Engineer Wanted, 
under pte! Peaioow. with — knowledge of Blast 
Furnace Plant and Locomotives and Locomotive — by a 
large firm in the North-East of England. m person already 
on Government work will be engaged.—Apply, stating age, 
experience, salary Jooked for, and with coiles 7 not more than 
three recent testimonials, to your bearest Empl yment_ Ex- 
change, mentioning “‘ The Engineer” and No. A4924. 1013 4 


a om or Shop Superinten- 
ENT WANTED for Works in Scotland; Practical | Engi 








all-round experience in Up-keep and Running of 
and Plant essential ; male and female labour. Preference 
to —— max with Rolling Mill experience. Excellent 
Rego for one who can make © person already on 
overnment work wat be engnged.— Apply, rege a ane. ben 
perience, and salary required, to your ve 
raiinieellnn “The Engineer ” and No No. ae Tis 





South Staffordshire Waterworks 


COMPANY 

The Chairman and a ha invite TENDERS from 
Engineering Firms for a PLANT capable of pumping 
} to 1 million oe er 2$ hours from a well into a reservoir, 
under a total h ft., which includes friction. 

The site is eake in the Birmingham district. 

Forms of Tender, copies of conditions and specification 
mav be obtained from the undersigned. 

The lowest or any ad will not necessarily be accepted. 

‘FRED J. DIXON, M.Inst.C. z. 


Eng 
1064 Paradise-street. Birmingham. 
re 





] jondon County Council. 


APPOINTMENT OF OPERATION SUPERINTENDENT 
IN TRAMWAYS DEPARTMENT. 
APPLICATIONS are INVITED for the POSITION of 
OPERATION SUPERINTENDENT in the Traffic Branch, 
ata salary naegene Cree from £600 to £800, according to qualifications. 
Age not to exceed 50 years. Applications must be on the 
official form, which specifies the condition s upon which the ap- 
ointment will be held ore the principal duties: f the position 
The form may be obi from the ‘Clerk «f the Council, 








County Hall. Spriog Sites. S.W. 1, and must be received at 
addressed foolscap envelope. bearing 1d. stamp, must be sent 
with the request for the form of app!‘cation 
Merk of the London County Council. 
——— 
xe 

Firm of Patent 

ferably amisting in Drawing-office. Age, salary, &c., 
LLOYD WISE andCo., 10, New Court, Lincoln's Inn, W.C. 2 

P882 a 
ks Contractors on Government work, CHIEF 
MECHANICAL ENGINEER. Must have had experience in 
experience of Excavating Machines and Contractors’ Plant 
generally.—Address, with references and stating salary re- 


the County Hall not Jater than 1 p.m. on 15th April, 1918. An 
JAMES BIRD, 
Wanted b 
Agents. an ASSISTANT capable of searching and 44 
Wanted, by a Firm of Public 
similar position, previously with firm of repute; must have 
quired, 1044, ** The Engineer ” Office. 1044 a 





Wanted, Experienced Ji ig and 
TOOL DESIGNE for large Electrical Works in the 
Midlands. Knowledge of Press Tools an advantage. Good 


salary and Lepage ge Bea to yoo Fe ay men.—Apply, stating 
age, experience, and to your yess Employ- 
ment Exchange, Scones ng a The Engineer” 4896 
Nobody already employed on Government Tan “will be 
engaged. Ma 


anted, First-Class Jig and 


TOOL DESIGNERS, with Motor-car ofregttones. 

Also a SHOP PLANT DRAUGHTSMAN. N.W. London. 

Those already engaged on war work or living beyond the 

10 miles radius = not apply.—Write, stat ree he experi- 

re and salary expected. to Box 9456, co. ilson and 
» Ltd., 154, Cierkenwell- road, London, Re * 1077 a 


Wanted for Engineers’ Office, 


Man used to Boiler and Flue Gas Testing, engine 
indicating and the problems relating to power plant economy 
generally.—Address, stating salary ag experience and 
when at liberty, 1078, “The Engineer ” Office 1075 4 


anted for Engineer's Works 


S 30 miles north of Londo eens ao MAN to 
TAKE CHARGE of COST and WAGES SECTION, Fully 
qualified Chartered nea ie een if possible, with ex- 
perience of open costs. already on Govern- 
ment work will be engaged. ~ Apply ¥ your nearest ‘Employment 
Exchange, stating salar’ q » and “The 
“1058 a 


Engineer” and No. A4 
orks Manager. — Wanted a 


horoughly competent WORKS MANAGER, up to 
all waten sho) Rana.” Take Entire Charge of factories 
sneezing 2006 ands. Concerned in the manufacture of 


tific apparatus. Good salary to 
stable. man. Only first-class men need apply.—S. SMITA 
and SONS, Ltd., 1 188, Great Portiand-street, W 1097 


Aw Leading Boiler Insurance 


Society has a VACANCY (during the 
wv fon’ only) for an ENGINRER-SURV VEYOR, Folding ir hint 


























ngineers, Designers and 
DRAUGHTSMEN, with previous laperiene 3 of Desi 

of Ferro-concrete Structures, REQUI IRED by L. G. MOUCHEL 

and PARTNERS, Ltd., 38, Victoria-street, S.W. 1 1.—Ap; by 
letter, stating age, experience, and salary required. Pisses 


firm of Shipbuilders and Engi- 
NEERS can OFFER POSITION of GENERAL 
MANAGER to an Experienced Engineer havin, viously 
held a similar the oppor- 
tunity of taking “financial interest “if pa —Address, in 








Wee at Once, Experienced 


Seon as. STEELWORK DRAUGHTS- 

jp Ay not already on Government work and 

+ within 10 * miles radius need apply.—Write, stating 
lary Be aoe previous experience, and when can com- 
mence, 1095, “* The Engineer” Office. 1095 a 


anted by a large London Air- 

UGH SN orks, a number of good 

Mechanical ADRA N; men with previous aero- 

nautical experience preferred Write, sta ting age, experience 

and salary required. No one will be engaged who resides more 

than 10 miles away or who is on Government work.—Write, Box 
263, Sells Ltd , 168, Fleet-street, E.C. 4. 1104 4 


W2n anted, by Lar rge Aircraft Firm 
N.W. London, SIX GOOD LADY TRACERS. 
an + a stating age, ——- and salary required. No one 
re than 10 miles away or Steele: on Government 
enone Mill be engaged.—Write, Box 237, Sells Ltd., 168, Fleet- 
treet, E. 1009 a 
Wanted for Manchester District, 
WO good DRAUGHTSMEN, conversant with the 
design of modern high-class Surface Condensers and Acces- 
sories for Turbine Installations. Able to estimate and take 
out quantities correctly and expeditiously, Men eligible for 
military service or employed on Governtnent work will not be 
en; —Apply. with full particulars, to the nearest 
Employ, ment Exchange, mentioning “The Engineer” und 
numbe: ber 1067. 1067 a 











Dr wry arenreere At 


Midlands — ven to men with experi- 
ence in the design of and A.C. Machines or Trans- 
formers.—Apply, ——— age, experience, and sa! requined. 
to yeur nearest Employment change, mentioning “‘ The 
Engineer” and No. A4895. Nobody employed on Government 
work will be engaged. 942 4 


[Pr ughtsmen, Jig and Tool, 

he for high-class Aero Engine Repetition Work. 
Must ne good machine shop and some drawin; ing experience. 
Good salary and overtime pay for keen, practical and oo. 
gent men. No juniors need by ly. Persons already emplo: zee 


on Government work will not be e: ed.— Ap) Apply nearest 
ployment Exchange,mentioning “ The Engin and oe aoe 








First - class Draughtsman Re- 


QUIRED for large seaaieing Works, Manchester 
district. Thorough acquain! tance with workshop B aapoamd- and 
ood knowledge of genera! 
Permanent and progressive situation for suitable man. No 
person already employed bean Government work will be en- 
a ety nee a must apply to their nearest oe ae 
change, mentioning epee Se eee and number 879. 879 








W anted, an _ Experienced 
MECHAN ee as FOREMAN fogeo Fitting, Lee gs and 


Jixs 
ecessary. Ong accustomed to Internal 
ne Engine Building feieered: Good es paid to 








W anted preempe ke et 
mJ —- of designing Jigs and Tools for 

pply, stating pe re your nearest 

nge, quoting ‘“‘ The ‘eater and No. 


Peenewring: eR 
ret No persons already on Government work need apply. 


Wanted, One or Two Assistant 


DRAUGATSMEN for large Engineering Controlled 

Firm in the Midlands. Men ineligible for the army, or would 

— discharged soldiers with some technical training. Noone 

— resent engaged on war work need apply.—Write, giving full 

ls of — experience, salary required, ke., to the 

eon l = (aaa Exchange, quoting “The — 
and number 036 a 


A Firm in Westminster Re- 


QUIRES the SERVICES of a DRAUGHTSMAN 
having pe al in the Design of Locomotive or Multi- 
tubular Boilers and who has time on his hands either —s 
«. ad working hours.—Address, 1063, “‘The iagieoe 











strict confidence, stating age, experience, and sala % 
1106, ** The Engineer” fice. <i a 1106 a 
ate Fixer —Experienced Man 
to Estimate piustine Frage! tea 9 i ~ inh pron eds » 

a large works in N.W. London Di 


suitable man. Nobody on Spee % or or Soe meee 
than 10 miles away, need apply. Fos V., ¢.0. "W. H. Smith and 
Son, 54, Fetter-lane, London, E.C. 4 1049 4 


Reguired at Once, the Services 
ONE orTWO good JIG and TOOL DESIGNERS, for 
large Engineering Works, Manchester district. Good p 

and (ork will be engaged the Sige men. No one already oniGuvern- 
ment work will gaged. State age, experience and sal: 
required Apply | at your pee okmployment —. 


quoting “The ngineer” and No. A 
to Works 


Responsible Dep puty 
anager WANTED at once for large Engineering firm. 
Must have had good yo in well-organised works, com- 




















Aete rop | ane Draughtsmen.— | ix; 
old established A 

several ro dp my D AUGHTSMEN, with previous experience 

of Aeronautical Work —, =A ply, with full 

of qualifications and salary r » to your pre iyi - 

ment Exchange, mentioning ‘*' rhe Engineer "and N. 

Men on Government work need not apply. 





Civil, Engineering Draughtsman 
REQUIRED for Government work in Chatham district ; 
should ry thoroughly Cea with design of struetural 
steelwork, ca igible for military service — 
Write, stating age, particulars of ‘experience, salary uired, 

rece! , to Box 1165, Willing, 12 125, 


Strand, W.C. 2. 
(Civil Engineering Draughtsman 


WANTED, Sa aye rs steel-work construction and 
— for Ca military 











ferro-concrete work. Must be 








prising engine sho} undries and boiler pw and in con- } service.—Write, stating age, experie’ and en- 
sas ayes must he a le to assist in ir = oductions y ning ch copies of recent tetinenials, to Box 135," Wilt: s, 125, 
years ; salary £350-£500 per annum, ng to q iifeati a ae 

Address 976, “The Engineer” Office. 976 





anted, Metallurgical Chemists 


to Take Charge of Shift on 7-ton Electric L acagrew | ig 

Furnace. Must have first class experience with Carbo 

Alloy Steels ; also laboratory practice. No person already on 

Government work will be engaged.—Appl ly your nearest Em- 

oa Exchange, mentioning “The Engineer” “se No. 
A 


Wanted, Junior Chemist, Ex- 


PERIENCED in high-class Steel Melting, for small 
Electric Steel Furnace.— Applicants must state 
and wages required, and apply to | their nearest 
Exchange, — “The Engineer,” and No. A4915, 
already on Government work will be engaged. 


Wanted, Steel Works’ Chemist | 2" 


for Steel Foundry with a ee Furnace. me one at 
Dreven’ on Government work will be engaged 
earest Employment Exchange, mentioning “ "he Boginser™ 
and No. A4975. 


Chemist. ee are Re- | jerrea 
entlemen with Good General Ex- 

ma. of LABOR K. It is essential that his 
nowledge of steel nae ‘ weed question. and that he has 





experience, 
loyment 








a practical knowledge of heat treatment. An o; ity here 
occurs for a permanent and remunerative on. South of 
England. rite in confidence, stating oe and experience, 
with two copies of testimonials, to Box c.o. &. J. Wilson 


and Co., Ltd., 154, Clernenweil-road, London, E.C.1. "979 « 


(themist Wanted to Take Charge 


of Laboratory and Heat Treatment Plant, principal] on 
Carbon Determinations and Analysis of Oils; used te Micro 
scopic Work on Steel. Only one Chemist employed. G 
opening for a suitable young man.—Address fully, 1094, etre 
Engineer” Office. No person already employed on Govern- 
gaged. 1094 a 





ment work will be en; 





he Position of Analytical 


CHEMIST for Blast Furnaces, Lg ed the box 
number 817, in the issue March 8th, IS NOW FILLED, = the 


Assistant Accountant Hisqaieed 


by firm of Engineers with works in India. Ineligible 
for military service, but otherwise of sound constitution. Must 
be well-trained accountant capable of taking out balance 
sheets. If possible, accustomed to engineering accounts. ‘aan 
22 to W; yn singh. No person already on Government 
work will ve en, Apply your nearest Em -_—— _ 
change, mentioning etme ngineer” and No. A: 





Trad 
unaereke the duties attaching to the inspection of aeue 
boilers, engines, and power installations are invited to write 
ome age and full particulars, to 1066, “The oe re 





n Im ortant Swiss Engineer- 
ING jalised in Silico, Calcareous, and 
Cement oe nnag wig Plant in 

and in EXPERIENCE r Bread- 7 in, 
Sain ENGINEE 

ferred. ot Py a ian bbe BUHLER, 

zerland). pli * P836 a 


ae HK urnace Man 


ANTED by’a firm on the North-East Coast. “a 
atl scent training, and technical experience desir- 
poet m Already on ay Soe om eo will be engaged.— 
rp the tone, stating age, experience and salary required, 
be at er with copies ee recent testimonials, to be made to your 
earest, Rapio ment Exchange, mentioning “ The mages rs 





and No 





[)raughtsman, First-class, Fully |: 

experienced in Hand Cranework, Lifting "Tackle of all 

noe, including Pulley Blocks ; for Manchescer district.— 
ddress, 1109, ** The Engineer ” Uffice. 1109 a 


Engi 
a suitable man with ability for organising work and control of 
men and boys in the wea —Apply through nearest Em- 
ployment change, gi full te culars of experience. 
ote “The ¢ Regine” om number 955. No one at present 
on Government work will be engaged. 955 a 


anted, Foreman for Iron 

Foundry’ in the Midlands, experienced in the produc- 

duction of Axle-boxes and Light Castings up to lewt. on 

Moulding Machines.—Address, in confidence, stating experi- 

ence, Se oy expected, and when at liberty, 1107, “ non gi- 
A 


anted, Foreman Moulder 


(working 6 o’clock man) te Take Charge of small 
Marine ine Castings up to about two 








oundiy maki 

tons; permenant, job to suitab ie mat.—Apply, with references 
and to the nearest ar ag ent —- 

mentioning “ eer” and numbe: “os o one on 

Government work n apply. aa) a 





A sistant Foremen (Several) R Re- 


'UIRED at once = Me aoe gy Panne gh in large engineer- 
establishment in the M: openings = high- 
a erga stating aa ragga ca and air 
to the nearest ployment Exchange, mention “The 
am and number 889. No one at present on Government 
will be engaged. - 889 « 


«| Fitting Shop Foreman Wanted 
in large —— twompecee Department of jarge South 
Wales concern. have sound knowledge of work and 


ble getti beets output from men ; good salary — to 
right can --hadicoan, tose * The Engineer ” Office. 1098 a 


Foreman Required to . Take 


CHARGE of —s pt. in Aireraft Factory 
in London district. Must be eevaghiy oon ——.. with the 
most up-to-date methods and ae No person 
already on Government work will Rg PB - by 
lear ge a — of <_ = and malery 

to your neares ymen' c , mentioning 
e Engineer” and No. rt 902 a 


Pveen Foreman (Iron).—Firm 
in renew district gape the yo ~4 
Lpisine ced and Capable MAN who must be familiar wi 
and “ le to apply up-to-date 
hine Tool and camiler Castings u} 
tial that have held simi pots successfully. 
Full partioulars should be given, together with age and sala 

















[raughtsman for India Required 


firm of Structural Engineers. Ineugible for 
military carves, but otherwise of sound constitution. Age 22 
‘Capable of caiculating and designing modern structural 
steelwork in bridges, roofs, buildings. Preferably y ae No 
nm already on Government work will be eng: pl 
—_ ‘hearest Employment Exchange, mentioning c e Tie] tage 
Aneer” and No. a4958. 


suitable man the position is permanent an 


progressiv: Bi No person already on Government work will be 
engaged.—. ly your nearest Employment a. men- 
tioning The neer” and No. A! . 031 a 


Wanted for South Wales and 


of England Districts a RERREPTATIVE, 
— the Sale of Abrasive tg Must be a good Salesman 
ca iauedine in al its branches. 





[raughtsman, having Three to 

ll, 3 | Eomenel Mechanical mnetienes, Reavinen by the 
Department of a large Manufacturing Firm (London 

area). No man on Government work or Testes more. 

ten miles Fa will be engaged.—Write Box 1174, Willing’s, 

125, Strand, W.C. 2. 1071 a 


Meaty 


State and 
Address, 1057, “The | mioieew Office. 


A Firm of Controlled Engin 


with works in the Midlands and London offi ie IRE 
the SERVIVES of a LIVE REPRESENTA’ ATIVE, who can 
= ers for Steam S; ities. a who have 





“1057 a 








[raughtsman Required, with 
good experience in design of Steelworks Machinery pre- 

ferred, although applications from high-class men with pther 
experience would be considered. No one already on a oe 
ment work will be e ed.—State e, experience, salary 
required and when at liberty, to your nearest ¢ Employment 
Exchange, quoting “* ‘fhe Engineer,” and No, A4694. 


[raughtsman Required | to Take | ome 


CHARGE of Coal Washery ——— Experienced 
men only need apply. — partioalans in the first place to 
823, “ The Engineer” Uffice. 823 a 


[raughtsman Wanted for Con- 








connection, remuneration by salary and commission. 
—Address, in first instance, 985, “‘ The Engineer” Office. 9854 


Salesman. —Wanted ,a Thoroughly 
Castings Me a —_ ood knowl Heavy 
ust be a address, an Foe pe on 
experisaced in th mt the a Steck and Metal Trades. 
——- stating qualifications, &c., P779, “The Engineer” 
ya 


Wanted, Ineligible Working 
a for Bleach Works. None but experi- 
enced men need ap} State wage and a — 

Address, 1116, “ Te ein Office. 11lé6 a 











TROUuLED Firm of Structural E 
= Poe and detailing Steel Frame Buildings, ko. : 3 must “9 

bie man.—Write, stating full particulars, 1114, ee 
ne neer ” Ottfice. 1114 


[)raughtsman Wanted (S. W. 


Lonuon district}, with experience in Instrument De- 
signing. No person already on Government hoe or residing 
more than ten miles away will be engaged. tate age, ex- 
neg ye salary required.—Address, Ties. “The oo 
neer 


[raughtsmen. —A Controlled 


estabishment in the West Riding of Yorkshire. 
ou important high priority work, REQUIRE the SERV fs 
of a competent MAN, with first-class experience in General 
Engineering Work ; also experienced Man for medium 
Machine Tool Work. A LADY TRACER is also KE- 
QUIRED. The above — are permanent to reliable 
individuals, No person aiready on Government work will be 
engaged.—Apply, poet “fall Dning Th to your nearest 
Exchange, “The and 














(Costs Clerk, Leeds, Experienced 
in Locomotive Engineering; th 

with Preparation of Estimates ; one operation of Woeena’ 
Bonuses, Calculation of Piecework Prices, ble of 
Taking Charge of the Department.—State age, qualifications, 
and previous engagements, to the nearest Emplo: ry Ex- 
change, quoting *‘ The Engineer ” and number lll. . No ofie 
at present on Government work will be engaged. “Wa 


gp -class Estimating Clerk 


UIRED for General Engineering Works near 
London. at one already eng: on Government work or 
resident more than 10 miles away need apply.—Write in first 
oo E.C. 891, c.o. Deacon’s, 7, a 
112 


Good Cost. and Ledger Clerk 


UIRED immediately for Engineering Firm in 

London aimee No one at. present on Governmpent work or 

residing beyond a 10-miles radius need apply. —Write, W. G. 
3. 1122" 








891, care Deacon's, 7, Leadenhall-street, E. 





No. A4965. 1068 4 


[Praughtsmen. — App Titations 
LESTED for good experienced oon 
DRAUGHTSMEN. Those with Crane Work experience pre- 
ferred.—State age, salary, experience, and when at liberty, 
to your nearest Employment Exchange,’ mentioning “ ‘The 
Engineer ” and No. Ais. No person aiready on Government 
work will be enga; 1065 a 


[raughtsmen, Good Mechanical, 








WAnTED f 
(a) See and Tools—Section Leader. 
ectrical Machines—Senior cant Junior men. 


3 Control Gear—Senior and Junior men. 
ly, stating qualifications, age, salary re uired, and 
aa est date = eager! va to nearest Employment Exchange, 
and No. No one at 
present on Suwersaieet work will be engaged. 953 a 








uired, at Bermondsey Mili- 
‘ARY Hen ital, Ladywell-road, Lewisham, S.E, 
STUKEK DRIVE Salary and allowance 54s. per week of 
48 hours, overtime paid for. Candidates must be strong and 
healthy, and ae with Boilers, Engines, &c., on a large 
scale. ted to Mr. E. B. GIBSON, at the Hospital, any 


day (Suni Gay Gommtay excepted). ). 1062 _a_ 
Advertiser (25), Grade III, 


Public School and 2 years’ University Engineering 
INTMENT under Government 
rience 
“ The 
17 8 





education, DESIRES APPOI 
Department or on 1 whe work. Some recent ex 
in Government Inspection work. — Address, P717, 
Engineer ’ Office. P77 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 
Kiver- Watling-street, LONDON, E.C, 


ae. Manchester. 
‘ood-street, Newcastle-on- 





Sp 30 
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i 

iin Administrative or Advisory 
pacity, COMMERCIAL ENGINEER (disabled left 

hand), comprehensive _ rience, shrewd, tactful, diplomatic, 

and far-sighted, D. APPOINTMENT,—Address, P828, 
<The Engineer” Otties P828 B 


Newk oundries or Reorganisation 


a of Existing Foundry—MANAGER (42), with Engi- 
neering, Metalnegieal and Commeretal experience, capable of 








designin, foundcy for light 
and med ro Tes nigh - ay iron = — — shortly 
at liberty. —saeaen, P8384, * neer ” Psst » 





Works Somaier or Aina 


—ENGINEER 1), with all-round experience, having 

for several years controlled Drawing-office of over 100 hands, 

also shop dept. of 500 Jy including machining, Giting, one and 
e mach: 


tion on traction. aero-engin 
tools, is OPEN for EN ENGAGEMENT on similar class of og 
‘inten salary Co! per year, “ai 2 Tw 
bonus,—Address, Paso. = “The Engineer ” Office. 


Metallurg ical Chemist Desires 


nae as FOREMAN, MANAGER or ASSIST- 
ANT. Used to supervising men. — Address, P89, “The 


Engineer Office. B+ 





[Praughtsman (39), Disengaged 


end of March. Works and technical training; 16 years’ 
v rechanical and ——— engineering experience.—Address, 
1887, * The Engineer” Office. P887 » 


Mechanical Draughtsman, with 








good all-round experience, DESIRES EN GAGEMENT 

in City or Westminster.—Address, P895, ** The Engineer” Office 
P89 n 

— ——— 
Knergeuce Foundry Foreman 
Desires Change. Progressive foundry an a petorreee 

all modern methods of produc- 


xperiences : conve7sant wit 
bronze, aluminium. 


Fer Sale :— 


Two BABOOCK « end WILCOX WATER-TUBE 
total heating ne 3654 


Sale, One Planing Machine, 


or 
Fer lane 6ft. x 2ft. 6im. x 2ft. 6in., rack-driven, 
RID EL and CO., 40, St. Enoch -square, Glasgow. 1091 « 























Fo Sale, 115 K.W. Generatin 


pat Willa ne, goupled to — ra namo, 


yole with BL on bed 4ft. "6in, 
tate delive .— WILL: and SONS Sout 
ined London, 8.B. 16 oe 


a°s... — Canteaiiors have for 
Aone a pr Se x vp PORTABLE HUTs, 

whic ne’ 0 no’ 
Pull all pareieutars from 1115, “ The Engineer” Oftice. comnts %. 


[2 Stock, New, One Triple- 


cre ENGINE, cylinders 42in., 8jin. and 14), 


diam. by ae stro! 
In Stock, noon Al ENGINE, 2sin. and Sin. cylinders, 
both suitable | for 180 1b. pressure. Price low 
Apply, VOSPER aud Cu, Ltd., Portemouth. 1061 « 


ew Creosoted Crossing Tim- 

BERS.—For prompt SALE, NEW CREOSOTE) 

CROSSINGS, iu len _ . to loft. by 12in. by 6in State 
quantity required,— dress, 1707, * The Engineer” Office. 














BOILERS, each 
. _ ft, plete a ie heaters and ical 

Stoker. bre ig Fer Sale, One Powerful Belt- 
One DITTO. Heating surface 1827 sq. ft., with DRIVEN VERTICAL BORING MACHINE; bin. 

underfeed Stoker. py es a ae i admits — — 6in. high ; suitable 
PARSONS, STEAM TURBINE, | 3500, KW | RIDBuL tnd 040 8 Since aqua, Glasgor, 108 0 

t pe. — exciter “complete ; 6000 volt max Toad © i 5 
WILLANS.1 PARSONS STEAM TURBINE and For. Sale or Hire, Electric 

1200 K.W., r.p.m., 200 1b. to sq. in., from 6 to 300 H.P. PORTABLE STEAM 

fi 000 Sol age ites hase, com uate with fag also GINES. Ten beewN. EP. “STEAM BOILERS, CRANES, 

conde! Tr and circ! water pumps, PUMPS. MACHINE TOOLS of eve Dart y ; reasonable 
2-PHASE ITERNATOR ‘1400 K. W. 2100 \% forme, qepetiote delivery.—J. T. W Lae and SONS, 37, 

volts, lt, 60 eycles, by the EC. Gort with : panston Victoria-street, London, E.C. Tel. : City 3038 2025 « 

ne and Be aay com 2 Ww 

exciter and condensing plant. | Fer_s Sale or Hire, 50 N.H. P. 
2-PHASE ALTEKNATOR, 1400 K.W., 2100 pe BO LER, Robe: 5 180 Ibe. working ure ; 

volts, 50 cycles, py the ”~ i a » with triple-ex nsion » mountings “7 fittings, Imm fate del a aus, 

— ae a ee Laren, complete with ) South Bermondsey Station, London, 8.E. 16. 

exc 
1 SS See ATOR, three phase, 50 eycles, Fer Sale, Powerful Horizontal 

pound’ agin es by Barclay, 26in. H.P. cyl., 40in. LP. BORING, DRILLING and TAPPING MACHINE, by 

cyl, oR “ey-whes "20tt. = c. &c. Very | Lang and Sons; wy » epindin, Sin. travel; designed for every 

fine s Sonny class of boring an: ng in large objects, covering a surface 
225 K.W. GENERATING SET, Tandem Com: | fi 5 pe and Co., 40, St. Enoch-square, Glasgow. 1085 0 


und Engine, with Corliss valve gear, 300 H.P. Gene- 
ase wer i. Coy., 500 volts, comp. wound. 


R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD, 
& AT raked N HOUSE, NEWCASTLEON-TYNE. 


Tel: vA, Ww 
Tel. A “ Engineer, Wakefield” 2017 


For. Sale, Blower, 5-in., with 











tion; capable iaixer of metals; iron, 
Ex demonstrator on modern moulding machines and ring oiling beara fast and loose yt ert ; for imme- 
outputs ; initiative, organiser ; able | to control large staff. | diate DISPOSAL —H. J KING and © a 
Address, P892, ** The Engineer” Office. 92 Nailsworth, Glos. 
: . = 

Nituation Wanted as Foreman For Sale, Cornish Boiler, 50 lb. 

R; 12 years in the best known firm in Britain A. Ses cr pressure by 5Sft.; insured, Price £45. 
as foreman, doing ~ elevators, conveyors, rs, boilers, and | Purchaser to remove. Jt — % "CHARLES WELLS, 7 
ail constructional werk ; or would tak ke Inspector's — the | Brewers, Bedford. 

ce. 


same class of work.— Add ress, P8953, “* The Engineer” 
. 


At Large © Pa irm of Engineers in 


peat an OPENING for a YOUTH of Good 
ucation as PREMIUM PUPI 

course » imotade both Works ice. 

dress. 2002. “ The Engineer ” 2002 & 

ae ea ne OO OS 

ery CU #., lost. Mech. &., B.Sc., 


wie all ENGINEERING EXAMINATIONS.—Mr. G. P. 
Bee AMI . &c., personally PREPARES 
c. EXNpibatEs, clther roraly or by cor 
jcoesses di 





ice. 








of su uring t t twelve years Courses can be 
commenced at any io Victoria-street, W estmninster,§.W. 
aeeeeimeemennell 

gency. — Engi neers, Firmly 
established, with S 1 Connection es —_ cipals 

in Swansea and uth ales s eetrict, and ffices in 
Swansea, would act as COMPLETE or PARTIAL AGENTS, 


on commission basis only, — large first-class firms. Can 
influence remunerative business of =a kind.—Apply, in fret 
instance, P8%8, “ The Engineer ” P8838 p_ 


[=perial Engineerin: ng Service.— 
NICAL and STRUI RAL DESIGNER- 

DRAUGHTSMEN. Tel. wre eo —60. Mark-lane, E.C. 3. 

Let us quote von for drawings or trac! P60 


EE FO SES Or Sr 
W anted, Hydraulic Press, New 
or Second: hand, plattens avout 18 x 18, ram about 

by in. fone. daylight minimum 7ia., working pressure about 
1890 Ib. per — in. 
P886 F DURAMS, Nightingale-road, Hanwell, W. 7. 


Wanted Immediately, 5-Ton 


STEAM WAGON, by Foden, Burre iveiiing. or any 
good maker.—Apply, FRED SMITH, Engineer, an ¢ e. 


lr 

Wanted, One 6-wheel Coupled 
LOCO., gauge 4ft. Shin. © , cylinders, 12in. or 14in. dia. 

Steam pressure, minimum, 1 








per sq. inch.—Address, 
pea price, copy of last +A report, where loco. could: 
inspected and age of same, to 9%63, “The —— 


ao 
Second-hand Gas 


Must be of 
1074, “The 
1074 F 





anted, 

ENGINE, 20 to 25 B.H.P. on suction gas. 

later make than 1903.—Address, stating terms, 
Engineer ” Office. 


Y : 

anted,Second-hand Horizontal 

Fixed STEAM ENGINE, in good condition, about 

80 H.P., with Multitubular Boiler, suitable for working pres- 

sure of not less than 120 lb.—Write Box 1192, Willing’ 125, 
Strand, W.C. 2. (096 F 


W anted to Purchase, 8 or 10] 


H.P. SS ENGINE, also pair of ROAD 
WHEELS, 64ft. Wt = P. Fowler Traction 
— —Further partiouiags by appl 

MANAGER, Levant ise ‘Pendeen, Cornwall. 


Wanted, Two 3, 4, or 5-Ton 


STEAM LOCO. CRANES; also two GRABS for 
same.—Address, 1055, “‘ The Engineer ” Office. 1055 F 


Wanted, 250 KW. 200-Volt 
D.C. High-speed GEN = ye aur, complete with 
vondenser and auxiliaries.—Full particu! to HARRODS, 
Ltd., Engineers’ Dept., Brompton-road, 8S. as 073 F 
Wanted. 


Time Recorder 
rice and where can be seen.—Box T. R., Smiths 
gency, Ltd., 100, Fleet-street, London, a the 

















State 
Advertising / 


: 
(Sochran Boiler, or Similar Type, 
WANTED, about 10ft. high, 4ft. 6in. dia., 12) Ib. 


eS —Offers to 
A. DODMAN and CO., Ltd., King’s Lynn. 


(Gask Engines Wanted, Preference 
“ modern type. First- clams condition. 50, 70, 
200 H.P. Full particulars, maker, year, type. 








Cross! 
pe me 180, 

ber. State where can be inspected._DIENY and 
L “ECAR. 329, High Holborn, W.C. 1. 1093 ¥_ 


GAS AND OIL ENGINES. 
A British Engineering Firm 


invites OFFERS for Patterns, Jigs, Templates, Draw- 
ings, Tracings, Illustrations, &c., in connection with a com- 

ete series of Modern Throttle-governed Gas Engines and 
Suction Gas Producers, and also of Semi- Diesel Soret Oil 
Engines. Sizes range from 10to 250 B. ines 








For Sale, Creosoting Cylinder, 

74ft. 6in. long. by 6ft. 24in. internal diameter, plates 
about din. ee. with one egg-end removable, with the neces 
sary tram-rails and 11 cast iron trolleys. This Cylinder would 
make a good low-pressure air receiver or storage tank. 

Two Light Wrot Iron TANKS, 30ft. by 6ft. by 5ft. by 3/1éin 

One Single-ended SHEARING MACHINE, with 154in. gap 
for plate up to about 5/16in. 

One PUNCHING MACHINE, with dies, punching So, 
four, or six holes at one time; l2iv. gap up to din. diam. 
These two machines have worked together and are complete 
with a travelling table. 

Four Single-web GIRDERS, each 50-5lft. lon; 
deep, one piate top and bottom ; splendid conditi 
- Three Lattice GIRDERS, each 52ft. 10in. ian? al 4ft. 4in. 

jeep. 

Five Plain FLUES, suitable for chimneys, cach 30ft. long, 
Sft. 44in. diameter. 

GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. 


For Sale, Gas Engines, 33 H.P. 


Crossley, £20. 4-6 H.P. Hornsby, £35. Goth in good 


ue 2ft. 6in- 


2012 6 





running order. New liner and piston just fitted. To be 
moved to make way for higher "ie engine. Bargains.— 
Ww It HNALL. King’s-road, Readi P889 « 





‘or Sale, Giobe ‘Wernieke and 
FILING CABINETS, wers, oak kneehole table 
6ft. by 3ft., &:.—Apply, RUD. ver Architect, me 


6 


Fers Sale, Goliath Crane Struc- 


E, to carry, 10 tons, height from rail to rai] about 
2?ft. 6in., qo te wn rail to underside of girder =s 
centres of track 50ft. 4in., crab rails 5ft. lin. centres. 
WHEELER JET CONDENSING PLANT complete, Pe 
cylinder 12in. dia., air — a. dia. “ae stroke, complete 





with quantity of cast a = — valves. Ail in excel- 
lent condition.—A Bes st SIDE BRIDGE and ENGI- 
NEERING WORKS, yt Middlesbrough. 1060 6 





For Sale,Gwynne Horiz. Engine, 


coupled to 144 Gwyune Centrifugal PUMP, 3700 S frltoss 

r min., 214ft. 18in. Oast-iron one Cons ISI R, 

x 6, for 60 Ib. steam, also 10 H.P. asty he NGINE, 4 

Cast-iron Pans, dia., 2ft. A. UNDERWOOD, 3, 
Queen-street, E.C. 069 c 


For Sale, Lancashire Boiler, 


en x 6ft. dia., 1501b. pressure, with fittings ; via 
cyl. Tangye HORIZONTAL ENGINE: 18 K.W. DYNAMO. 
100 volts, by United Electrical Co. Useful plant ; now fixed.— 
WILLIAMS and SONS, South Bermondsey Station, Londo, 


Fer Sale, Modern Turning 


BORING LATHE, 6ft. dia., geared aves. 
bed ; two slide The Engin Tests ; 5 Pop, i Readstoc k.—Price an 
ticulars, 830 “* Sitice. 


for Sale, M Motor Generator, “by 


G.E.C.; shunt wound MOTOR, 500 volts, coupled te 
é series-wound BOO: BOOSTERS, 110 volts; 6-pole machines ; 650 
r.p.m. Immediate delivery. —WILLIAMS and SONS, South 
Bermondsey Station, London, S.E. 1 804 ¢ 


deep. — 








and 
par 








Fo: Sale, Powerful Noble and |» 
Lund Cold Iron Band SAWING MACHINE, 4gin. 
Pa tTDDEL. ane Stt. x Sft. 

DEL and 60.,: 40, , St. Enoch-square, Glasgow. _ 1084 6 


Sale, Powerful Treble- 


GEARED, SELF-ACTING, SURFACING, SLIDING 
and SCREW-CUTTING G LATHE, léin. centres, bed Sift. 4in 
over all; makers, Loudon Brothers ; suitable for turning long 


rollers and cutting long screws. In excellent order. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1086 c 


or Sale, Powerful  Treble- 
EARED, SELF-ACTING, SURFACING and SCREW- 
CUTTING LATHE, 32in. centres by 36ft. bed, ?ft. face-plate ; 
weight 21 tons; in excellent order. 
SDDES and 00., 40, St. Enoch-square, Glasgow. 2086 o 





Fer Sale, “Second- hand, First- 


CLASS condition. 
EAR eat. 36in. x Sin. (Gould and Eberhardt), com 
lete w 
PeEYSEAT AT MILLING MACHINE (Burr), table 48 x 6jin, 
spindle 2in., complete with routing attachment, vertical adjust 
ment of router mode: 34in. 
On view in London Showroo 
SEL a ENGINEERING CO., Ltd. 
1092 ¢ 85, Queen Victoria-street, London, E.C {4. 
Fer Sale, Second-hand Vertical] 
Inverted Compound  eacenens STEAM ENGINE, 
cylinders 12in. and Win. x 20in. stroke. Fitted with eee ad 


automatic cut-off valves. *Pistons of the Mather and Pla’ te. 
Fly-wheel 4 tons. Base-plate 6ft. broad Give about 100 1. 


FOUR-SPIN DLE DRILL, Second-hand, for Sale, £45 





Belt-driven metal SAW for bars up to 6in., Second- hand, for 
Sale, £45, 
lll3e FIELDING and PLATT, Ltd., Gloucester. 





Fors Sale, Six Horizontal Air 
ESSORS, belt ant oe steam-driven, capacities from 


100. — cu bie Toe Instant deliv 
RIDDEL and CO., 40, St. rckersie, Glasgow. 1087 « 


For Sale Theodolites, 
paavies INSTRUMENTS, SECOND-HAND. 
SON’S, 338, High Holborn, W.C. 
Opposite Gray's Inn-road). 





For Sale. Levels, 
DRAWING INSTRUMENTS, SECOND-HAND. 
SON’S, 338, High Holborn, W.C. 


po ht. Inn-road). 2003 « 


or Sale, Tweddle’s Fixed | ge 
Lt an ag RIV ETER, 5ft. 8in. gap, with accumu- 


as and 
RIDD iL aed CO., 40, St. Enoch-square, Glasgow. 1088 « 


Fer_s Sale, Two New Fletcher 


AS FQRGES, each with opening l4in. wide. 
Bey high oe Sate. deep, with burner on top.—E. 8. HIND- 
LEY and SONS, 1 11, |. Queen " Victoria-street, E.C. 4. 652 os 


ae Sale, Wall Radi 








Two Radial | 


—— MACHINES, 2sin. and 3in. spindles, 5ft. 


—— Special Duplex PLANING MACHINE, by Hulse; 
steam driven, suitable for planing switches, crossings, 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1089 « 


For Sale (6) Marine Type Dry 
Back BOILERS, by Fraser ; 13ft. lon lift. dia. ; 
working pressure 180 Ib. ; ; heatin, ’ surface “square uare feet ; 
mountings and fittings; immediate delivery.—Write, 802) 
“The Engineer ” Office. 8u2 « 
or Sale, 45 K.W. Steam Electric 
LIGHTING SET, 205 an ape 220 volts, 475/500 r.p.m. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 1090 c 


or Sale, 600 H.P. E.C.C. 


MOTOR, 550 volts, 260 revs. In perfect condition. 
JOSEPH 1 PUGSLEY 2 and SONS, Ltd, Lawrence-hill, Bristol 


26 




















Stern Wheel Steamers, 
Ocean Cable Steamers, 


Gold Dredgers. 


Bucket and Suction Dredgers 
of all sizes 










are t the experimental stage, and are already on the British : 
“{peeeer aos “ A lpiss ices a . ' ie Telegrams : Sole Makers 
A large num et Castings an iso Steel Details in Stoc 
Address, - “The Engineer” Ome. e oo 1040 « “ LOBNITZ, 
- es ia RENFREW.” of Patent Rockbreaker 
Time Recorder, as N ew, : t 
PELLET, 149, Farringdonroad, BEL inti Ls 5x46 for rock excavation under water without explosives. 


For Hire, Pumps and Well- 


BORING TOOLS for Contractor's Deep Wells, &. 2in. 
to 24in. diam.—R. RICHARDS and CO., Upper Ground- 
street, London, S.E. Telephone No. 978 Hop. S822 « 


al 
Fer Sale :— 
VERTICAL COMPOUND CORLISS ENGINE, cylin 
ders 12in. stroke, grooved wheels 12in. dia 
meter. Hick-Hargreaves, Bolton. Pressuregl60 Ib. 
HORIZONTAL. CONDENSING veripeg bod _qlinder 20in. 
by in. stroke. Wood, Sowerby Bridge. e 85 Ib 
HORIEORSAL ENGINE, cylinder 19gin. oe Sin. stroke, 
10ft. fly-wheel. Marshalland Sons. Pressure 120 Ib. 
gas “ENGINE, horizontal, cylinder 10in. by 20in. stroke, by 
1 oA ge , complete with starter, also two fly- wheels and pulley 
fitte Barkers and Ce., Birmingham. 
ors in excellent condition. 
pply THE PERFECTA SEAMLESS STEEL, TUBE and 
cox UIT CO . Ltd., Piume-strect, Birmingham. 944 g 





and 22in. by 3ft. 








THE 


PREMIUM SYSTEM ef PAYING WAGES 


Owing to the great demand for 


the Standard Monograph on this 


subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 


Post free to any address in 


“THE ENGINEER” Office 


33,. Norfolk Street, 


the United Kingdom, 2s. 9d. 
Strand, W.C. 





1707 « 
New Creosoted Sleepers. — 
Selected SLEEPERS, size ott. by 9in. by 44in. State 
quantity required,—Address, 1727, “ The Engineer” Office. 
1 





Os Two-Cylinder Vertical Gas 


fp for diet coupling to dynamo of 9 K.W. at a 
600 r.p.m., suitable for workin mace on town's or producer 
— fi AS, 386, * *The Engineer” O 386 + 


econd- hand Locomotive for 
SALE.—Cylinder a. dia, by 20in. stroke. Four Whevls 
ile 3ft. 3in. Wheel base Sft, 6in. Certified steam pres» ..:. 
tee) firebox and tuber. Weight loaded about 20 t.1.s 





4 cw Offers wanted. Engine may be seen by ee t, 
Middiesbrongh, “district. — Address, 1037, “ ‘The Segoe ® 
Off 037 





Second-hand Tweddell’s System 


Independent all-round 3 tons Swing Jib HYDRAULIC 
oearn 500 lb. w.p., pillar type, 2220. —FIELDING and 

PLATT, Ltd, Gloucester. Subject being unsold. £06 
Steam 


Steam Loco. Crane, 
WINCH, 25 H.P. OIL ENGINE, 10 HP. ditto, 6H 1 
ate, PLATE PLANING MACHINE, 10x3; GAS ENG! NIS 
one PRODUCERS, National, Crossley; COL UMNS léft. 1251 
all_cheap, bargains. —Letters, ENGINEER, 15, Orien! 
shin Brighwon. P8BS « 


Steam | Plant for Sale, Sunait. 


——e BOILER, 27ft. long by 7ft. diam., 


Horizontal STEAM ENGINE, by Robey, with tripexpansi:: 
gear ; ee 3 oer Se diam. by Yin. strok 

Vertical S' NGINE, by Tangyes; cylinder 10 
diam. by ion stroke. 

Address, 1118, “The Engineer ” Office. 


Turbo Generating Plant. —The 


following PLANTS ordered for abroad are FOR SALE 
Orders for any of re. 7 will only be accepted if acc « 








by Foster, 


18 « 





All these Sone aay ~ rean are of the latest design. 
w. High Pressure Sct, ready for delivery. 
2500 Kw. ,, a » delivery two months, 
1000 Kw. ,, a ready for delivery. 
2-300 Kw. ,, va Sets eotvery six & seven nitlis 
230 Kw. ,, * ve months 
1000 Kw. Reducing ,, at pa seven months 
520 one month. 
For prices and’ “tarther’ particulars "address, 965, "“* Th: 
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RECENT STEAM LAUNDRY MACHINERY. 


Tr is not proposed to bring within the scope of these 
notes the commoner types of machines constituting 
a steam laundry plant, such as the mechanical 
washing machine and the hydro extractor, these 
being already fairly well known, and having been 
jllustrated and descrited in THE ENGINEER in issues 
of October, 1916. The appliances hereafter described 
are the latest types utilised for special purposes 
which have arisen as a result of war demands, the 
exception being the hot air system of drying used 
in munition works, which is also commonly adopted 
jn our own public end private laundries. 

The washing of blankets and woollen underwear, 
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Fig. 1—BLANKET AND FLANNEL WASHING MACHINE 


in view of the volume of this class of work and the 
necessity of reducing the wear and tear on those 
goods to a minimum, presents a difficult problem to 
our military authorities. In the ordinary rotary 
washing machine working under steam, woollen 
fabrics are subject to deterioration, and as the 
cruder method of washing in tubs and wringing by 
squeeze rolls is much too slow, a machine combining 
both speed and freedom from damage is very desirable. 

The machine illustrated in Fig. 1, which has been 
placed on the market since the outbreak of war, 
meets these conditions. In it alternate air pressure 
and suction is employed to:drive the water through 
the fabric without the necessity of any rubbing or 
beating. This action is attained by the use of 
hollow plungers or cones—technically called 
“‘ possers ’’—moved up and down in the washing 

















Fig. 2—TIPPING_ BUCKET FOR GREASY GARMENTS 


tank above the flannels, which are alternately pressed 
down into the liquid and lifted up again by the means 
shown. The plungers being open at the bottom 
like a bell, when in motion cause a movement of air 
up and down which reacts on the water, and produces 
the washing effect. At the end of each return 
stroke the spindle is rotated. The downward 
pressure on the plungers is imparted through the 
medium of a spiral spring to give elasticity to the 
movement. They are adjustable for height to suit 
the depth of load in the tank. The machine can be 
used continuously, as the galvanised tank can be 
removed when the. washing process is completed, and 
another loaded tank run under the spindle in a few 
moments. The tank measuring 36in. diameter will 
carry a load of 12 army blankets, which can be 


space required is 7ft. by 3ft. 6in. and two horse- 
power is needed to drive the machine. 

In Fig. 2 is shown what is known as a “ Tipping 
Bucket,” the name being derived from the fact that 
when being loaded or discharged the vessel can be 
tilted up to permit of easy access. The purpose for 
which it was designed is the removal of greasy 
matter from very dirty garments, such as engineers’ 
overalls, oily waste, &c., and as such it is being used 
on board the warships of our Allies. It might, 
however, be usefully employed on the same class of 

















Fig. 3—ADAPTER AND STEAMING TABLE 


work in factories or munitions works, as it is not 
desirable to treat those oily garments in the ordinary 
washing machine. As will be seen from the illus- 
tration, the apparatus consists of a galvanised 
cylindrical steel shell 26in. diameter by 30in. deep of 
tin. plate, supported on trunnions, and provided with 
a steam perforated coil in the bottom, a false bottom 
to prevent the goods coming into contact with the coil, 
a spray pipe for washing-liquid, and a run-off cock, the 
whole being supported on heavy “‘A” frames. The 


recently iritroduced, and has proved of great service 
in the treatment of uniforms and military overcoats, 
as well as officers’ rainproofs, and all classes of 
woollen fabrics. It is used in conjunction with a 
garment or wool steamer. The latter is well known 
in laundries, being in efiect a metal steam chest with 
a perforated top clothed or padded with felt and 
calico to diffuse the steam over the article under 
treatment. The adaptor is used to intensify the 
action of the steam in permeating and opening out 
the fibre of the material. It takes the form of a 
shallow tray inverted over the steamer, which has a 
calico cover stretched across the under side like the 
skin of a drum, thus forming an enclosed space or 
hollows This tray is hinged on to a column and is 
moved up and down by hand on to the steamer to 
give a slight elastic pressure and fanning action to 
the article while being steamed. The apparatus is 
not a “press’”’ in the full sense of the term, there 
being no pressure applied in the operation, conse- 
quently the garments when finished have not the 
flat or ironed effect which pressing imparts. The 
output of this simple apparatus is enormous, a fact 
which can be readily understood when it is stated 
that greatcoats can be finished by a smart operator 
in six minutes; trousers in three minutes, and 
jackets in three or four minutes. 

At the present time a great demand exists for some 
simple yet effective system of quick drying, both for 
the military and also in public works where men are 
exposed to the inclemency of the weather, and to 
fulfil the demand the hot blast system of heating is 
being regularly employed. This system is by no 
means new, having been used in public institutions 
and laundries for several years, but its application to 
war services is decidedly interesting. The usual 
| equipment consists of a range of pull-out horses, 

shown in Figs. 4 and 5, on the top of which is placed 
| the hot air apparatus. These horses are built in sets 
| from four up to thirty in each set, and consist of seven 
| galvanised hanging rails fixed to frames of wrought 
| iron plates and tubes to which cast iron carriages are 
| fitted. The lintels are of cast iron and the uprights 
of steel, securely stayed with angle and tee irons. 
| The back and front plates are galvanised, the latter 
| being covered with yellow pine for strength and 
finish. The horses, which usually measure 7ft. long 
by 6ft. high by 13in. between centres, are pulled out 
on floor rails for loading and unloading, as shown in 
Fig. 5, and then pushed back into the hot chambers, the 
openings being sealed by the plates at back and front. 
The heating apparatus or “ Hot Blast,’ shown in 
position on the top of the range of horses, consists of a 
tubular air heater in conjunction with a centrifugal 
type steel plate fan which draws the hot air through 
the heater. The heater is made up of two steam 
heads or ends, supporting a number of steam tubes, 
which are enclosed by a cylindrical sheet steel casing 
with air inlet and outlet saddles. The steam 
employed, which may be either live steam at 45 Ib. 
pressure per square inch, or exhaust steam, is passed 
through the tubes so that only they and the end 
covers are subjected to pressure, while the air is 
drawn across the outside of the hot tubes and guided 
by baffle plates to take a zig-zag course to ensure 











uniform heating. The end covers are of cast iron, 


Thelrgmpear 





machine has no movement when in use, and for this 
reason is rather a steeper than a washer, so that it is 
best adapted for loosening and removing grease from 
garments. The tipping action, which is obtained by 
a hand wheel, worr, and pinion, is only used for 
convenience in loading and unloading. The floor 
space occupied is 5ft. by 4ft. steam connection }in., 
water inlet lin., and waste outlet l}in. - 





washed perfectly clean in 15 minutes. The floor 


The apparatus shown in Fig. 3 has been quite 





Fig. 4-RANGE OF PULL-OUT DRYING HORSES 


dished section ribbed on the inside and bolted to mild 
steel tube plates into which<are expanded i}in. 
external diameter solid drawn mild steel tube. The 
fan is usually direct motor driven, and is entirely 
enclosed. The smaller size of fan, suitable for a 
range of horses up to 8 with 12in. diameter inlet and 
10in. diameter outlet, is capable of handling 1860 
cubic feet of air per minute, against 2in. static W.G. 
when running at 1530 revolutions per minute, and 
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consumes about 1.2 horse-power. Several drying | 
units on this principle, i.e., a range of six drying | 
horses with air heater and motor driven fan have been | 
installed in munition works within recent date, | 
chiefly for drying overalls, which can be handled at | 
the rate of 100 suits per hour in each set of horses. | 
An alternative method to the pull-out drying horses | 
is a brick built chamber divided into two sections, | 
fitted with hanging rods placed near the roof. With | 
this system the same hot blast is utilised as for the | 
horses. . 

One of the most difficult problems with which the | 
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Fig. 5—DRYING HORSE PULLED OUT 


military authorities have been faced is the exter- 
mination or subduing of the louse, or, in army parlance, 
‘“* Chatz,” and when it is stated that on examination 
as high a percentage as 95 of men have been found 
to be infected, the serious aspect of the question will | 
at once be realised. Frequent bathing and changes of 
underclothing are essential, for it has been proved 
time and again that when a man resumes his uniform 
which the exigencies of the service have not permitted 
to be disinfected, washed, and ironed even within so 
short a period as 20 minutes—that man is once more 
under the domination of ‘ Pediculus Humanus.”’ 
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consisting of a riveted steel cylinder usually 7ft. 
long by 3ft. diameter, of boiler plate, with a double 
riveted lap joint and locking bolts at the ends. At 


| each end of the cylinder there is a heavy cast iron 


hinged door, having rubber joint rings inserted with a 
grooved circle on the face, and provided with pro- 
jecting lugs to engage with the locking bolts. Inside 
this cylinder there is fitted a wrought iron steam coil 
to which live steam is led at a pressure of 60 lb. per 
square inch. The articles to be disinfected are placed 
in a galvanised travelling cage—shown pulled out in 
the illustration—consisting of a steel frame covered 
with wire netting, running on rails fixed inside the 
cylinder, and when drawn out, supported on gantries 
at either end. The fittings comprise a steam stop 
valve, reducing and safety valve, steam pressure 
gauge, steam trap, and pipe connections. The 


| steam pressure inside the cylinder is 10 Ib. per square 


inch, and the period usually occupied to disinfect a 
mattress or any article of wearing apparel is about 


—, 
Details of Laundry Plant for Munition Works Hostel, com pris ing 
1000 Boarders, 


One power driven metal washing machine with brass eylindep 
34in. diameter by 54in. long—for workers’ garments, 

One power driven metal washing machine with brass inside 
shell, 27in. by 48in,. long—for table linen, &c. 

One soap and soda egy Aermay 30 gallons capacity. 

Four white enamelled lay washtubs, with hot and cold 
water taps. 

One self-balancing, under-driven hydro extractor, with steel] 
basket, 26in. diameter. 

Fittings for single compartment drying chamber, dimensions 
18ft. by 12ft., consisting of tubular hanging rails and 
heating coils of 3in. diameter cast iron gilled pipes, 

One single roller ironing and finishing machine—chiefly for 
table linen—having steam-heated bed, roller 108in 
long by 18in. diameter. 

One steam finishing machine—for towels, overalls and caps 
having steam-heated chest and roller 36in. long by }2in 
diameter. i ; 


In this instance steam power was supplied from the 
factory central boilers, and motive power from the 
same souree, but as a guide it might be mentioned 
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Fig. 7—PLAN OF 


20 minutes. It might be mentioned that a modified 
type of this disinfector is frequently used on mercantile 
vessels for disinfecting the sailors’ garments, this 
precaution being insisted upon by the authorities at 
certain foreign ports. 


MuNITION WorK LAUNDRIES. 


As a result of the employment of large numbers of 
women, and the establishment of canteens and 
kitchens in munition works all over the country, 
many firms have also found it necessary to install a 
laundry plant, and a few brief notes on the subject 
may be found of service. The class of goods being 
dealt with in these establishments comprises chiefly 
suits of overalls, caps, blouses, skirts, towels, coats, 
aprons, and staff-kitchen equipment, such as table 
clothes, napkins and wipers. In many respects, 
therefore, a munition works laundry resembles an 
ordinary commercial laundry, with this “exeeption, 
that the washing and drying is of more importance 
than “ironing and finishing,” so that the plant for 








Fig. 6—STEAM 


Fortunately, by means of steam laundries and 
disinfectors, the evil has been combated, so that now 
our men are able to live without the ever present 
attention of the “ enemy.” 

Steam disinfectors such as that shown in Fig. 6 
have played an important part in this warfare, and 
are similar to those employed in our hospitals and | 
infirmaries for the destruction of infectious germs. 
Vermin can only be destroyed with certainty when 
high temperature steam is employed, and for that 
reason the heat developed inside the chamber wherein 
the articles are placed is 240 deg. Fah. | 

The apparatus is quite simple in construction, | 








DISINFECTOR 


this latter operation is neither so extensive or costly. 
As the principal machinery employed in a commercial 
steam laundry have already been described in THE 


| ENGINEER, it is not proposed to deal with it in detail, 


but for the benefit of those engineering firms which 
purpose establishing a laundry, a list of the requisite 
machines with their output is submitted. In the 
first example the laundry is for a large hostel attached 
to a munition factory where 1000 employees are 
boarded, and the machinery deals with bed linen, 
table cloths, towels, girls’ overalls and caps, totalling 
about 3000 pieces per week. The following list of 
machinery was put forward for the work enumerated : 


WORKS LAUNDRY 


that a vertical cross tube boiler 8ft. long by 3ft. 6in. 
diameter, working at 70 lb. pressure, and a 12 horse- 
power enclosed ventilated compound wound motor 
is required when the plant is isolated, and run as a 
separate unit. In addition to the laundry plant, a 
steam disinfector of the type illustrated in Fig. 6 
was included for the purpose of dealing with any 
garments which might have become verminous. 

In the second example the laundry is also for a 
large munition works, in this case dealing with 1500 
pieces per week, comprising the following : 


Total pieces 


Jackets, trousers, blouses, skirts. . 650 
Towels ‘ 500 
Serviettes 120 
Roller towels 120 
Tablecloths Z ‘ie a's ae 50 
Sundries, consisting of coats and aprons 60 

1500 


The plant to meet the above requirements is as 
follows :- 

One power-driven metal washing machine, with brass inside 
eylinder 30in. diameter by 54in. long. 

One soap and soda boiling tank, capacity 20 gallons. 

| One self-balaneing under-driven hydro extractor, with steel 

| basket 26in. diameter. 

Two enamelled fire-clay wash tubs. 

| Double compartment drying chamber, and hot blast. 

| One 108in. by 18in. singie roller ironing and finishing machine. 

Six electric hand irons. 

One 7ft. by 3ft. steam disinfector (see Fig. 6). 

| One 10 horse-power motor. 

In a laundry of this capacity the amount of steam 
required would amount to approximately 500 Ib 
per hour at 70 Ib. pressure, so that provision would 
require to be made to provide that quantity from the 
main source of supply. 

In Fig. 7 a plan of the arrangement of a munitions 
works laundry on the above lines is shown, but it 
should be borne in mind that the building may take 
a variety of shapes to suit existing conditions. ‘The 
most practical arrangement where extension is not 
likely to take place is a long narrow building con- 
sisting of one bay, say 60ft. by 15ft., this design 
being less costly than one of square formation. 
Moreover, the long narrow building lends itself better 
to the regular progress of the work fromthe receiving to 
the despatching room. The main walls of a laundry 
building are usually of 14in. brick, about 11ft. high, 
permitting a shafting height of 10ft. from the floor, 
which allows the most satisfactory belt drives. 

Where the boiler and motor are installed to deal 
separately with the laundry plant a lean-to is provided 
for their accommodation. The only internal brick- 
work is the drying chamber, which is constructed of 
Yin. brick and reinforced concrete and is 7ft. high 
under the roof. The wash-house floor must always 
be of concrete and arranged with a fall, in order to 
carry surface water to the main drain, the latter being 
of open type where it crosses the floor, and covered 
with gratings. A common practice is to run the 
main drain along the bottom of the wall at the back of 
the machines. The question of ventilation is one of 
real importance in a laundry, and should be carefully 
+ studied when designing the building. In addition to 
louvres in the roof, it is well to make provision for 
mechanical ventilation by fans, bulls-eyes being left 
in the gables for that purpose. All side windows 
should also be arranged to swing open. 
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INSTITUTION OF NAVAL ARCHITECTS. 
No. II.* 


A PAPER by Mr. John Anderson, ‘‘ The Most 
Suitable Sizes and Speeds for General Cargo Steamers,”’ 
may be regarded as dealing with a subject some 
aspects of which were investigated by and dealt within 
the report of the Dominions Royal Commission on 
port facilities 


CarGo STEAMERS. 


Professor J. J. Welch paid the author the well- 
deserved compliment of calling attention to the 
scientific spirit in which he had handled the question, 
and pointed out that the deductions made were in most 
cases borne out by actual examples, of which details 
were given. The equipment on shipboard, such as 
derrick facilities, had much to do with the possibility 
of working the ship economically, and the work of 
improvement in this respect must go on concurrently 
with the improvement of port accommodation. 

Sir John Biles, like the previous speaker, regarded 
the paper as an admirable piece of work, and to some 
extent supplementing the data he had placed before 
the Dominons Royal Commission, as to size of ships 
and length of voyage, Close attention should be 
given to methods of loading to prevent undue deten- 
tion in port. While he was not prepared to agree 
with all that Mr. Anderson claimed, it was the fact 
that the subject had not been so fully investigated 
by any previous worker, and the points raised were 
worthy of the closest consideration. He noted that 
for a vessel of 11-knot speed, 570ft. long, the calculated 
detention in port was 13 days, while that of the 
smailest vessel was 2} days. He believed that 
there was experience of vessels as large as 600ft. long 
whose detention in port did not regularly exceed one 
week, and that raised a doubt if Mr. Anderson’s 
conclusions could be extended so fully as he appeared 
to think might be the case. It was clear that unless 
a large ship could be discharged rapidly enough the 
smaller ship might be more efficient. Grain cargoes 
which could be poured into a ship and rapidly 
unloaded were in a special category. 

Mr. A. T. Wall regarded the paper as emphasising 
the need of co-operation among shipowners, ship- 
builders, and designers. A main point was the 
maximum ratio of deadweight cargo to expenditure 
in labour and material, and the first cost could be 
taken as a good measure of the expenditure. It 
was a somewhat curious fact that the A and B type 
of standard ship, 400ft. long, referred to in the paper 
by Sir George Carter, came out very favourably 
when examined in the light of Mr. Anderson’s method. 
The inference to be drawn from the derrick capacity 
factor was that in the interests of economical working 
and efficiency of transport, ships would automatically 
increase in size with improvement of port facilities. 
It seemed clear that with increase of derrick capacity 
the shipowner could afford to build larger ships 
without lessening the economy of working. This 
implied the deepening of trade routes and the improve- 
ment of the harbour facilities. An interesting point 
arose in connection with the effect of speed on cargo 
efficiency. From curves given in the paper, the 
cargo efficiency could be worked out on a speed 
basis, and if that were done for a long voyage ship- 
8000 miles-——while the cargo efficiency at 11 knots 
came out at 95 per cent., it only fell to about 80 
per cent. with an increase in speed to 14 knots. 

Sir William Smith hoped that the temptation to 
formulate exact rules for obtaining maximum 
efficiency by this method would be resisted. He 
recalled to mind an old formula which purported to 
give what was termed the “fighting capacity of 
battleships,’ which certainly worked quite well if its 
application was confined to particular ships. The 
term “‘ efficiency’ was a very wide one, and went 
far beyond time of voyage and time of detention in 
porte 

Mr. K. G. Finlay pointed out that quite apart from 
the interest of the paper to shipbuilders, it could be 
read with even greater profit by shipowners. The 
author had done excellent work in making it plain 
how many factors must be taken into consideration 
before the dimensions of a proposed new vessel could 
be satisfactorily determined, and it was an anomaly 
to-day to find shipowners content to have their ships 
designed in the rough, at any rate, by retired sea 
captains and others posing as naval architects. The 
author dealt impartially with the advantages and 
disadvantages of the large steamer generally, but 
had not held the balance quite evenly as regarded 
one special point, which might be called the greater 
loss in case of mishap ; for against the greater loss on 
which stress was laid, ought to be set in the case of 
certain ships the reduced likelihood of disaster 
owing to the more effective subdivision made possible 
not only by greater length, but by the greater ratio of 
bulkhead freeboard to draught which accompanied 
greater length. Contrasting the 270ft. ship, which 
would certainly founder if rammed in way of her 
cargo holds, with the 570ft. vessel, having three 
times the freeboard ratio and more than twice the 
number of bulkheads, Table I. in the paper gave a 
great deal of interesting information, but dealt only 
with vessels of 1] knots speed, and it would have been 
an advantage to have the corresponding particulars 
— ee 


a: No. I, appeared March 22nd. 








which the author had calculated for the various ships 
of speeds of 8, 94, 124 and 14 knots. 

Mr. C. I. Davidson gave examples of port detention, 
contrasting the discharge of a grain cargo at Millwall 
in one day with a detention of nearly three weeks at 
Plymouth. In the light of these facts, a formula on a 
time basis must be received with great caution, and it 
seemed doubtful if the fixing of the length of the 
vessel in the way suggested was altogether correct. 
The long vessel appeared to be handicapped owing 
to decreasing breadth, and perhaps adifferent formula 
would give a better proportion of breadth for size to 
speed, because the author assumed the same speed 
for short and long ships of the same beam. That 
from the cargo aspect would prevent the rather 
serious drop in efficiency at a higher speed. Then 
Mr. Anderson assumed the percentage of erection to 
be the same in all cases. If that factor were varied 
several effects would be obtained, but the net result 
would be that the cargo-carrying capacity divided by 
the cost of the vessel could be brought up to 1.78, 
and the cost per ton reduced to just over 8s. Care 
must be taken not unduly to handicap ships at the 
extreme ends of the curves. 

Mr. A. M. Robb wanted the author to modify his 
definition of the test of efficiency. Was notthemeasure 
of efficiency the transportation of the cargo at the 
lowest freight rate ? The difference in the result of 
taking this as the test and the method suggested by 
the author was perhaps not very great. Another 
point which required to be investigated was the 
variation in the proportion of the different charges 
which had to be borne by the ship. 

Mr. Jackson said the paper dealt with a subject 
of interest not only to engineers, but business men and 
shipowners. He assumed that the author had 
obtained his data from records of ships designed for 
special routes. There were, however, many things 
not mentioned in the paper which required con- 
sideration. There was, for example, the special 
type of tramp cargo steamer of about 4000 tons 
deadweight which could get a cargo at all kinds of 
ports and did not run on any special route, and a 
trade of this character set up a case for a vessel of this 
particular type quite apart from other considerations. 

Mr. Anderson, in replying on the discussion, said 
it was agreed that it was desirable to define effi- 
ency more carefully, and some valuable suggestions 
had been made in the course of the discussion. He 
had: taken into effect the loading and discharging 
of grain cargoes. He noted that some of those who 
had taken part in the discussion thought that there 
would be an advantage in certain cases of designing 
vessels for a higher speed than that suggested. It 
was true that freight rate was in normal times the 
determining factor, but he was considering the 
position at the present time, and that was why he 
selected the particular system set out in the paper. 
He had considered the effect of a variation in insur- 
ance and other costs and charges which had to be 
borne by the ship, and if the figures were less than 
those stated by him, there would be a slight increase 
in the length of the vessel. No doubt, as Mr. Jackson 
had intimated, the question of the trade upon which a 
vessel was generally engaged was a factor that had 
to be taken into account, and a vessel of betweem 
360ft. and 400ft. long had been found suitable for the 
general cargo tramp business, or otherwise a majority 
of owners would not have selected ships within these 
limits. 

MERCHANT SHIPS OF THE FUTURE. 

The papers by Mr. W. 8S. Abell, ‘‘ Problems of the 
Future in the Design and Construction of Merchant 
Ships,’ and by Mr. A. E. Seaton, “‘ Research in 
Marine Engineering,’ formed the subject of a joint 
discussion. 5; 

Sir Philip Watts, who opened what proved to be a 
long debate, expressed his agreement with the 
proposal to have large scale trials of ships to work out 
resistance and other problems in conjunction with 
model tank experiments. Research work was 
urgently needed. Several of the leading institutions 
had established research committees as part of their 
working organisation, and the premier institution 
could not lag behind in that respect, having regard to 
the important part which the shipping industry must 
play in world reconstruction after the war. He 
quite agreed that the stability of ships was a subject 
of the utmost importance, and that a general investi- 
gation such as had been suggested would be of great 
value. Mr. Abell had suggested a study on the 
subject of stiffness of structure with which he was in 
agreement. An investigation of the various works 
processes of the shipbuilding and marine engineering 
industries was also very desirable. The attitude for 
labour to take up was that it should aim at being a 
director of power rather than allowing the workman to 
rely on his own unaided efforts. 

Mr. J. Peskett said Mr. Abeil stated that the 
British Empire would have to make strenuous efforts 
to regain its pre-war maritime supremacy—herein 
was the most difficult problem of all. The question 
of the particular type of ship that would ultimately 
be of the greatest service to the country should be 
fully discussed by those who were well acquainted with 
the passenger and cargo trades of the world and their 
recommendations carefully considered. The necessity 
of building 5000 to 10,000 tons deadweight cargo 
ships was fully recognised ; at the same time, having 
in mind the great losses that were occurring among the 


i 





passenger carrying fleets of this country, through 
the action of enemy submarines, the post-war repatri- 
ation of troops, and the necessity of maintaining our 
position in the passenger carrying trade of the world, 
some consideration should be given to the building of 
partially standardised intermediate steamers that 
would be capable of carrying a large number of 
passengers in addition to a very large cargo. Ships 
built for this purpose need not be delayed in con- 
struction to fit all the equipment necessary for the 
conveyance of passengers it was ultimately intended to 
carry—only such parts of the general equipment 
being fitted that would cause no delay in the structural 
steel and machinery. As soon as the vessel was at 
the stage suitable for freight carrying she could 
proceed to sea, and the remainder of the passenger 
accommodation be finished at convenient times when 
the ship was in port discharging cargo and bunkering. 
At the present time the building of ships that could 
at the end of the war be converted into passenger 
vessels was forbidden; if such conditions were 
allowed to continue, the country would not at the 
close of hostilities be in a position to take the foremost 
place in the ocean passenger trades of the world. 
Steamship owners who, by their own enterprise in the 
past, had brought to a high standard a class of vessel 
that had won for this country the supremacy of the 
sea, should be given a reasonable opportunity to 
maintain it. There is a certain class of intermediate 
steamer that would suit several trades, and there 
appeared to be no reason why shipowners interested 
in a particular class of ship should not agree to build 
a series of vessels of similar dimensions, power and 
speed, and in that way standardise much that had to 
be done in the construction of hull and machinery. 
In speaking of the economy of ship operation, 
Mr. Abell drew attention to the necessity of having 
further information from the actual results obtained 
from ships that had made several voyages, the 
lines of which had been developed from the best 
results obtained from a set of forms tested in an 
experimental tank. A lot of useful information might 


‘be gathered from data in the possession of shipowners, 


many of whom have owned ships of similar dimensions, 
power and capacity built in different yards; with no 
two sets of lines alike. An analysis of the factors 
that determined the value of the ship as a commercial 
asset, taken from the logs and accounts extending 
over a period of several voyages, would be of immense 
value for future guidance in ‘design. In connection 
with the question of subdivision, Mr. Abell stated 
that the introduction of the new regulations on 
subdivision of passenger steamers had been deferred 
for a time. The general opinion among shipowners 
was that the enforcement of any new rules should be 
deferred until a close investigation had been made of 
the types of vessels that had been torpedoed and 
sunk during the war. In many cases well sub- 
divided ships had gone under, while ships with 
ordinary subdivision that had been damaged by mine 
or torpedoes had reached harbour. Such results made 
it desirable that the laws regarding subdivision 
should be held in abeyance until such investigations 
had been made. The new Board of Trade rules on 
subdivision were not international, and their enforce- 
ment might in some cases retard progress. It would 
appear from general reports on ships that had been 
torpedoed, that most had gone down by the head 
or by the stern, which would indicate that better 
subdivision, or bulkheads carried higher, at the ends 
of the ship were desirable, or, as a substitute, rapid 
means of flooding the holds at the ends of the ship, 
by which means when a vessel was torpedoed at 
one end, it would be possible by flooding the other 
end to bring the vessel to somewhere near an even 
keel. Although there would then be a considerable 
increase in displacement, and a reduction in the 
amount of stability, there would be a possible chance 
of saving the ship. 

Attention of members had been drawn to the 
desirability of building the intermediate or mixed 
type of steamer. A ship of this class was penalised 
in the matter of cargo-handling facilities. When the 
vessel was subdivided in accordance with the curves 
devised by the Bulkhead Committee, and the number 
of boats under davits on each side placed in position, 
there was very little space left between the sets of 
davits, consequently the length of hatchways was 
limited. Short hatchways meant delay in the 
handling of cargo; more especially was this the 
case if the vessel were intended to"be up to date, and 
fitted with double reduction geared turbines, and 
water-tube boilers with oil fuel. Such aship would earry 
the fuel in the double bottom and at the sides of the 
tunnels, an arrangement which would provide for an 
additional cargo hold, as compared with a vessel 
fitted with.cylindrical boilers with coal fuel. A ship 
of 580ft. in length fitted with water-tube boilers with 
oil fuel, designed to carry 520 cabin passengers and 
1700 third-class passengers, and a total deadweight 
of about 13,100 tons, would be a valuable asset at the 
close of the war. There would be a saving in the 
number of men required for engineers’ staff, and there 
would be a considerable increase in the cargo capacity 
as compared with a ship of the same dimensions, but. 
having an installation of Scotch boilers with coal 
fuel. A reduction in the number of boats carried 
under davits on each side, but having on board 
floatation for all in the shape of easily handled rafts, 
&c., would admit of an increase in the length of some 
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of the hatchways; this in turn would facilitate the 
speed of loading and discharging, and consequently a 
quicker turn round in port and a larger number of 
voyages made in a given period. Such a ship would 
economise in men, provisions, and fuel, and would 
carry an additional quantity of cargo—results which 
are much to be desired. 

The economy of material was, said Mr. Peskett, 
a subject requiring careful consideration before 
any appreciable -alteration could be made. Ships 
of ordinary types, built to the rules of one of the 
classification societies, were difficult to improve upon. 
The scantlings were the result of a combination of 
laborious calculations and many years of experience, 
and had proved very efficient, although additional 
thicknesses might be added to some parts of the 
structure in cases where owners had been taught 
by experience to make provision for the special 
circumstances of particular trades. The cellular 
double bottom appeared to be the only part of the 
structure where reductions might be made, but it 
must be borne in mind that this part of the vessel, 
owing to inaccessibility, was more liable to corrosion 
than the upper structure. Other causes, including 
the occasional need of putting a ship in dry dock with 
a considerable amount of cargo and coal on board, 
made it imperative that this particular part of the 
vessel should be of greater strength than that 
demanded by the results of calculation, which did 
not always provide for the unknown stresses that 
came upon various members of the structure when 
the vessel was corkscrewing in a heavy sea. One of 
the most important factors in the design of an Atlantic 
passenger ship was that of providing ‘* Boats for all.” 
It appeared, however, on examining the reports of 
some recent disasters, and bearing in mind the 
complication of the upper structures of a modern 
Atlantic liner when full equipped with boats for all, 
that we had not yet arrived at the best solution of 
the problem. It was questionable whether lighter 
forms of life-saving appliances would not be preferable, 
and certainly more lives would have been saved than 
was the case had some of the recently torpedoed 
vessels been provided with a proportion of easily- 
handled rafts or some other equally buoyant 
apparatus. 

Mr. D. B. Morison believed the general proposition 
for a research in marine engineering would be accepted 
without a dissentient voice. The North-East Coast 
Institution had made some progress in this direction, 
and arrangements had been made whereby the Council 
would test approved types of apparatus and report 
thereon for the benefit of the industry. A very com- 
plete investigation had already been carried out on 
air pumps, concerning which great confusion existed 
and many false theories were abroad. The report 
on the investigation contained the results of over 250 
tests. Further researches were now being put in 
hand. What had been done already suggested the 
possibility of saving a large quantity of brass in 
connection with ships’ fittings, as well as much labour 
and money. The path of the inventor in this country 
was by no means an easy one, and industrial research 
was smothered by the wet blanket of powerful 
interests. In the year 1675 Newton wrote, ‘I see a 
man must either resolve to put out nothing new, or 
become a slave to defend it.’ As a general proposi- 
tion that was true in 1918. As compared with other 
countries our position in this respect was very un- 
satisfactory. He could quote from his own experi- 
ence an incident that. happened when he went to 
Berlin some time before the war to discuss with the 
German Admiralty a novel apparatus for which he 
had obtained a patent in Germany. He was well 
received, informed that his system had been examined 
by experts and was to be tested on a battleship 
against the German system, the object being not only 
to test the efficiency of his invention, but to ascertain 
the reasons for the advantages claimed for it. That 
was an attitude of mind to be commended. There 
were evidences of the same appreciation of the value 
of industrial research in the United States and in 
Japan. Co-ordination was required in connection 
with the several schemes of research work which 
might be put in hand, but it was important that naval 
architects and others who had to decide on the merits 
of apparatus should not hold proprietary rights in 
similar apparatus. 

Mr. J. Hamilton Gibson referred to the question of 
roller or ball bearings for marine engines. From what 
he had seen of the Michell system, and the persistence 
of the oil film, as applied to thrust and journal bear- 
ings, he was convinced that engines could be made to 
run practically frictionless and without wear while 
carrying heavy loads. He would like to add to the 
list of suggested researches an investigation on the 
actual propulsive effect of propellers. It was quite 
within the region of possibility that some valuable 
and startling results might be obtained from work of 
this kind. When it was remembered that a propeller 
shaft only twisted about 1 deg. for every 10ft. of its 
length, and that this represented only Jin. movement 
at 12in. radius, and that usually a much shorter 
length of shafting was -available for torsionmeter 
purposes, it could be realised how easy it was for 
considerable errors to be made. A movement of jin. 
or even less was not much in which to record the 
variation of shaft horse-power from zero to 30,000, or 
even 40,000 shaft horse-power. and it was necessary 
to remember that in multiple gear any errors which 





might be made were exaggerated. There were other 
questions which might be added to the proposed 
research, including circulation in boilers and insulating 
materials in refrigeration, the latter a subject which 
had been taken up by the Liverpool Engineering 
Society. 

Sir William Smith desired to impress on the industry 
that whatever might be done by the Government to 
aid the prosecution of research did not absolve the 
profession from the necessity of putting its hands 
into its pockets. Up to the present time the work 
of the tank at Teddington had been supported by 
various firms, and although the Government would in 
future undertake the responsibility for the ordinary 
upkeep of the tank, it was necessary that donations 
from private firms and individuals should be con- 
tinued so that special research work might be under- 
taken for the general benefit. 

Professor J. J. Welch said there would be general 
agreement with Mr. Seaton’s plea for the allocation 
to the shipbuilding industry of a portion of the grant 
which is at the disposal of the Committee of the Privy 
Council. Mr. Abell was apparently of opinion that 
post-war cargo and passenger ship construction would 
be dominated, as far as subdivision was concerned, by 
the need of meeting possible attack from submarines. 
His own view was that for large vessels there should 
be a two-compartment standard, individual com- 
partments having a minimum length equal to the 
maximum length of damage likely to occur through 
mine or torpedo which would keep the ship afloat 
under standard assumptions against any single attack. 
For shorter ships there would be needed a careful 
balancing of the probabilities as to the relative inci- 
dents of the various types of damage in peace and 
war. For ordinary marine casualties the 1} com- 
partment ship had many advantages over the single 
compartment vessel. In cases of collision damage 
was mainly vertical in extent, and the probability of 
hitting a bulkhead relatively small. With one com- 
partment open to the sea, and with the actual equal 
to the assumed permeability, the one compartment 
vessel might founder’ owing to pitching in heavy 
weather, whereas ‘the other might weather the storm. 
It might easily happen, however, that the permea- 
bility on a particular voyage might be greater than 
that assumed for the calculations for bulkhead spacing, 
in which case the one compartment vessel would 
founder, while the 1} compartment ship would 
remain afloat. Moreover, in case of fire in a hold, or 
a heavy leak being sprung, or a hatch being stove in 
during heavy weather, the quantity of cargo damaged 
and probabilities of survival were greater in the 1} 
compartment than in the one compartment ship. 
It was pointed out in connection with methods of 
ealculating transverse strength that they were com- 
plex, and additional work was involved in con- 
sequence of the decision of the International Com- 
mittee to allow wider spaced bulkheads in ships where 
the shape of the form _ permitted their use with 
equal safety. 

Professor W. E. Dalby referred to the vast 
amount of research work that had been, and still was 
being, carried out by British manufacturers. Un- 
fortunately, the information remains in the hands of 
the manufacturers. If all that information could be 
co-ordinated, many would be astonished at what had 
been accomplished in this country, and co-ordinction 
would obviate ithe duplication of much experimental 
work. In all this work, however, they must 
trust individuals and not committees. He never 
yet knew a committee which produced an idea. At 
the same time a sympathetic committee could do a 
vast amount in helping things forward, and if only 
the committee which had been proposed by Sir Philip 
Watts protected the individual from the interference 
of other people it would create an atmosphere in 
which the scientific man could work.. Professor 
Abell’s paper gave an illustration of the need for 
research. It was stated that in the large majority of 
merchant vessels the wave-making resistance was only 
some 20 per cent. of the total resistance. That was 
the total resistance tested in a tank, and the frictional 
resistance of the skin of the ship accounted for a 
much bigger proportion, and yet nearly all practical 
results were based on experiments made in tanks 
of small area and lengths not exceeding 50ft. It was 
now suggested how practice might be altered. Indeed, 
it was suggested three or four years ago before the 
Institution that further experiments should be made, 
but so far as he knew nothing had been done. 
Mr. Seaton’s paper was a brilliant and valuable 
summary, and exhibited a profound knowledge of 
what might almost be called a century of invention. 
The crux of the whole matter was, however, that 
capital was necessary to develop an invention. 
Somebody had got to find the money, and the new 
Government Research Council was a sign of the 
times. A t deal was hoped from it, and he 
believed that so long as there were upon it represen- 
tatives of the various engineering and scientific 
institutions, something good would come of it. In 
the ordinary way, contact with Government officials 
was chilling to enthusiasm, but in this case there 
were. hopes that the Government Department in 
question would be enthusiastic enough to get things 
pushed forward. 

Sir William Llewellyn Thomson agreed that so far 
but little had been achieved in the attempt to arouse 
shipowners to the importance of devoting care and 





attention to getting accurate sea results. The 
necessity for collaboration in design on the part of 
owners was one of the first and most real difficulties 
which shipbuilders and engineers had to overcome. 
He was exceedingly pleased to see in Mr. Abell’s 
paper the statement that increased output was only 
possible by the joint effort of employer and workman, 
and by a joint increase of remuneration for both 
parties concerned. Failure to recognise that funda- 
mental fact had been the cause of many labour 
disputes. He did not think individual research by 
firms would ever become the general practice, because 
the cost of research was apt to grow to such pro- 
portions as to be a very serious item in the costs of any 
particular firm. It was far better carried out by 
institutions established for the purpose supported by 
the industry concerned. 

Mr. E. L. Orde argued that if research was to be 
carried out it should be qa charge on industry, and 
should be under the control of the trades with which 
it was most intimately connected. 

Mr. G. S. Baker reminded the conference that 
although during the past three. or four years several 
papers had been read before various institutions 
suggesting large scale experiments in connection with 
skin friction resistance, nothing had yet been done. 
The need of such work being undertaken was well 
known to all those who had to do with the estimating 
of horse-power for ships. 

Mr. W. Millar said if there was any waste of material 
in the ship it was in the double bottom. He had 
advocated longitudinal bottoms for ships many years 
ago, but his system had been turned down by naval 
architects. At the present time, however, he had five 
ships under construction with longitudinal bottoms, 
transverse framing, and longitudinal decks, and 
considerable economy in material had been effected. 
He invited members to visit Greenock in order to see 
what could be done in that way. 

The reply to the discussion by Mr. Abell and 
Mr. Seaton, the letter being absent owing to indis- 
position, will \«ke place by correspondence. 








BOOKS OF REFERENCE. 


We have received @ copy of the * Port of Preston ‘Tide 
Tables for 1918,” which is issued by the Corporation of the 
town. The Ribble Navigation and the Preston dock 
undertaking are the property of the Corporation, and are 
administered by the Ribble Committee,.which consists 
of sixteen members of the Town Council. The book before 
us is issued by the Corporation, and, in addition to giving 
particulars concerning the tides, gives a large amount of 
information concerning the port, its trade, sailing direc- 
tions, pilotage, towage, dock charges, &c. Much of it 
is only of interest to mariners frequenting the port, but 
there is a great. deal which may appeal to a wider circle of 
readers. For example, it will come as a surprise to many 
that Preston should, in pre-war times, have imported 
wood pulp to an amount equal to over 83 per cent. of the 
quantity brought into the port of London. The reason 
is that the town is the nearest port to the important paper- 
making centres at Feniscowles, Bolton, Bury, Darwen, 
Springvale, Rishton, Church, Ramsbottom, Woolfold, 
Heap Bridge, Radcliffe, &c., and, in addition to wood 
pulp, large cargoes of esparto grass also enter the port. 
Other imports and exports are timber, coal, cattle, china- 
clay, minerals, foodstuffs, provisions, oils, wools, rags, 
waste, iron and steel, machinery, paper, building materials, 
alkali, earthenware, sanitary pipes, tiles, manures, cotton 
goods, &c. We have studied the book with a good deal 
of pleasure, and have been able to gauge the measure of 
its usefulness to those for whom it is specially intended. 





A sEeconp edition of ‘ The British Engineering Index 
and Buyers’ Guide” has made its appearance, and its 
scope is much wider than that of the original volume. 
As we explained when dealing with the first edition, the 
book is divided into two main parts. The first contains 
a list of nearly 15,500 British firms, arranged in alpha- 
betical order, with their postal and telegraphic addresses, 
and in many cases the telephone numbers as well.’ The 
second part consists of an alphabetical list of articles, each 
article being followed by a number or series of numbers 
indicating the firm or firms which makes or make the par- 
ticular article in question. By looking up the numbers 
in the first part, the names of the firms are readily 
obtained. As showing the much greater range covered by 
this edition, as compared with the first, we may say that 
the latter only contained the names of something like 3250 
firms. Moreover, the pages devoted to the list of articles 
now number about seventy, as compared with only thirty- 
seven. At the end of the book is an alphabetical list of 
business card announcements. The book can be obtained 
from E. T. Heron and Co., Limited, Tottenham-street, 
London, W. 1. Price 10s. 6d. net. 





Tue 1918 edition of the ‘“ Mechanical World” Year 
Book forms the thirty-first annual issue of this useful little 
book. The present volume appears to be very much like 
those which have gone before it, but we gather that it has 
been subjected to a thorough revision, and there are one 
or two new features to be noted. For example, there 
are a section devoted to rules and data relating to steain 
turbines, another on air compressors and compressed 
air, and a third dealing with conveyors and elevators. 
The table of British Association screw threads has been 
extended, and other screw tbread tables have been inserted. 
A table dealing with rope friction brakes is also a novelty, 
while there are a good many new illustrations. The book 
is obtainable from Emmott and Co., Limited, at the 
“ Mechanical World ’’ office, 65, King-street, Manchester, 
and 20, Bedford-street; London, W.C. 2.. Price 1s. net. 
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A NEW SYSTEM OF BUILDING CONSTRUCTION. 





A NEw system of steel-framed building construction 
has been introduced by Brown, Lenox and Co. (London), 
Limited, of Millwall, FE. 14. The system, which is on the 
multiple unit system, and is covered by the Guest-Lenox 

atent, is illustrated in the accompanying engravings. 
Me units employed consist of rectangular troughs of 
pressed steel, and they have a flange all round the peri- 

















Fig. 1-CONSTRUCTIONAL UNITS AND BASE OF STANCHION 


phery at right angles to the web. The square corners 
are formed during the pressing operation, end are, hence, 
weldless. One or more corrugations is, or are, pressed 
in the web with the object of adding greater stiffness with- 
out increasing the thickness of the metal. In addition 
to these trough-like units there are what.-are known as 
corner units. At the present time the trough or channel 
units are made in nine standard sizes. The first three 
are 6ft., 5ft. and 4ft. long respectively, and all of them 
Sin. wide and 2}in. deep. The next three are also 6ft., 
5ft. and 4ft. long respectively, but they are 6in. wide and 
2iin. deep. The third three are likewise 6ft., 5ft. and 4ft. 


| and to make it possible to reduce the whole of a building 


| into comparatively small, light and easily handled sec- 
| tions, so as to overcome the difficulty which is so often 
| experienced when long, heavy and easily damaged parts 
| of structures have to be transported by rail or ship to dis- 
| tant places, where facilities for handling are absent or 
| inadequate. In the buildings illustrated in the engrav- 
| ings none of the units exceeds 60 Ib. in weight, and they 
| can easily be lifted and carried about by one man. The 
inventors claim, too, that with units such as these, erec- 
| tion at site is also simplified, especially in cases where the 
joints are bolted and not riveted, for in such cases skilled 
labour is not required. The particular units shown in 
the engravings are 6ft. long by 6in. wide and 2}in. deep. 
| In Fig. 3, which gives a cross section of a building being 
constructed on the Guest-Lenox principle, each pair of 
stanchions and the supported roof truss are so assembled 
that they form one continuous member or arch. The 
cross section of the stanchion or roof truss is the same 
throughout, the pressed channel units being arranged 
parallel to one another with the flanges outwards and the 
webs arranged 3in. apart. The overall dimensions of the 
cross section with the particular size of units employed 
in the building illustrated are 8in. by 6in. The units are 
bolted together end to end by means of the end flanges, 
and the joints are further reinforced by means of cover 
plates bolted to the inner and outer flanges. 

Except for large spans no trussing-is used to support 
the rafters beyond a tie-rod to take the outward thrust 
at the eaves, and a vertical suspension rod from the crown. 
For larger or smaller spans wider or narrower units may 
be employed. 

In addition to being used for buildings such as those 
shown in the illustrations, the inventors point out that 
the units can be employed for other types of erections. 
They are convenient, for example, for the building up 
of towers, such as those used for supporting water tanks 
and other purposes. In such cases the sections or units 
are used, as described above, for building up the stan- 
chions or legs of the tower, and also as horizontal members 


| between the legs at each joint. In this manner the tower 


may be built upwards from the ground without heavy 
lifting tackle or staging. Among other directions in 
which it is claimed that the system may be employed is 
- the construction of bridges of small span and moderate 
oads. 








THE ALUNITE DEPOSITS OF AUSTRALIA. 


WHEN the war broke out, countries outside the Central 
Empires soon discovered to what an extent the German 
Potash Syndicate, operating the Stassfurt deposits, had 
acquired a hold over the world’s potash market. The 
cutting-off of the German source of supply of this material 
was particularly felt in the case of agricultural fertilisers. 
for in them potassium sulphate is, or should always be, 
an important constituent. The price of potash soon rose 
from about £7 to about £70 per ton, and, as a result, potash 
had to be eliminated from all or most fertilisers. Potash 
is, however, absolutely necessary if the fertility of the 
soil is to be maintained, and as plants are continually 


extracting it from the soil, its reduction and final disappear- | 


ance must, sooner or later, have serious consequences. 


Strong efforts are now being made here, and in America, 
to meet the deficiency in the supply of potash, these efforts 
being directed chiefly towards recovering it from certain 


potash-bearing rocks, such as alunite, leucite, felspar 








e . . - 
mica, &c., although there are various minor sources, 
such as the residues from sugar manufacture and the 


Alunite is a hydrous sulphate of aluminium and potas- 
sium, having the chemical formula, K,O, 3 Al,O,, 4S0,, 
6 H,O, and, therefore, when pure, contains 11.4 per cent. 
of potassium oxide. Some of the potassium, however, 
is nearly always replaced by sodium, while the mineral 
almost invariably contains silica, iron oxide, lime, mag- 
nesia, chlorine and phosphoric acid. The mineral occurs 
either as a massive rock or in nodular masses. It is found 
in the first-named form at Bullahdelah, New South Wales, 
and as nodular masses embedded in decomposed slate 
at Carrickalinga Head, South Australia. When alunite 
is heated to about 500 deg. Cent. it loses its water of 
constitution, and is decomposed into potassium-alumi- 
nium sulphate—alum—and alumina. On raising the 
temperature to 700 dog. Cent., the potassium aluminium 
sulphate is decomposed into potassium sulphate and 
alumina, sulphur trioxide, sulphur dioxide and oxygen 
being driven off. Thus, by suitable treatment, alunite 
can be made the basis of manufacture of potash alum, 
aluminium sulphate, alumina, potassium sulphate and 
sulphuric acid. 

The alunite obtained at Bullahdelab is, or was, until 
war-time conditions intervened, shipped to Runcorn, 
Lancashire, and there converted into alum and alumi- 
nium sulphate by calcination, and treatment of the 
alumina formed with sulphuric acid. The production 
of potassium sulphate from alunite has engaged consider- 
able attention, but up to the present the work has not 
been conducted on an extensive scale, partly, at least, 
because no thoroughly satisfactory commercial process 
for giving it effect has been advanced. At the same time, 
alunite has been made use of on a small scale as a potash 
fertiliser. Thus, a South Australian firm has achieved 
some success by burning Carrickalinga alunite and lime- 
stone together in a kiln. The product, after being ground 
finely, is put on the market as potash lime, containing 
24 per cent. of potash. Again, alunite, roasted by itself, 
has been proved by experiment to be a satisfactory fer- 
tilisor. 

An investigation carried out at Melbourne University 
for the Advisory Council of Science and Industry, has 
led to a promising proposed method for the recovery of 
potassium sulphate from alunite. Details of this method 
are given in the Council’s bulletin. The ore is first crushed 
to about jin. mesh, and is then roasted at a temperature 
of 900 deg. to 1000 deg. Cent. to drive off sulphur trioxide, 
and decompose the substance into potassium sulphate and 
alumina. It is found that this part of the process is greatly 
assisted if, before being roasted, the material is mixed with 
some carbonaceous substance, such as molasses or saw- 
dust. After roasting, the decomposed alunite is ground 
to pass a 40-mesh sieve, and is thereafter digested in boil- 
ing water to dissolve out the soluble potassium sulphate. 
The liquor is then passed through a filter press, which holds 
back the insoluble alumina. The solution leaving the 
filter press, together with the water used to wash the cakes 
of alumina taken from the press, is evaporated ‘and cry- 
stallised fractionally. The alumina, formed as a by-pro- 
duct of the process, contains from 64 to 92 per cent. of 
aluminium oxide, and should be valuable to makers of 
aluminium as a substitute for natural bauxite, which, on 
the average, contains only about 60 per cent. of aluminium 
oxide. 








A NEw instrument for the determination of sea-water 
densities on board ship is described by Mr. A. L. Thomas 
in the “ Journal of the Washington Academy of Sciences ” 
for December 19th, 1917. It is a modification of the total 
immersion hydrometer, and consists essentially of a test- 


| tube containing the float, or bobbin, and the liquid to be 


measured, a stirred variable temperature bath, and a ther- 





























Fig. 2--BUILT-UP STANCHIONS AND ROOF PRINCIPAL : 


long, but they are only 4in. wide and 2in. deep. Holes 
of set sizes are bored in set positions in the flanges near 
and at the ends. 
present, 9in. on the vertical side and 9in. on the sloping 
side, while the side joining on to the trough units are made 
of a width to suit those unite, and furnished with holes 
to match the holes in them. The angle of the stock corner 
units is made to suit a roof slope of 30 deg. They can, 
however, be made to suit other angles, or double to suit 
twin spans. 

The object of erecting buildings on this principle is to 


aim at standardisation and interchangeabilivy of parts, | 


The stock size of corner unit is, at | 


| fumes, and flue dust of cement works and iron blast-fur- 
naces, which are also being utilised. 

In Australia the absence of potash is being felt as keenly 
|as anywhere else. This fact led the Commonwealth’s 
| Advisory Council of Science and Industry to set up a 
| special committee to study the possibility of utilising 
| the important deposits of alunite, worked, or known to 
| exist, in New South Wales and South Australia, as a source 
| for the local production of potash salts for agricultural 
| purposes. The results of the committee’s investigations 
are promising, and have been published in a bulletin— 
No. 3—recently issued by the Advisory Council. 
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Fig. 3—BUILDING BEING CONSTRUCTED ON GUEST-LENOX SYSTEM 


mometer. The bobbin is about 5em. long end 12 mm. 
in diameter, and is made of Jena glass. The glass test- 
tube holds 15 to 30c.c. of the water to be tested. The 
temperature bath, of copper and glass, holds about 270 c.c. 
of water, and can be rapidly heated electrically. The 
method of making a determination depends on noting the 
precise temperature at which the liquid te be tested is 
exactly of the same density as the bobbin, which is, of 
course, when the bobbin neither sks norrises. By taking 
the mean of the readings approaching the equilibrium 
temperature from a higher and a lower temperature the 
result may be obtained to 0.05 deg. Cent, 
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THE INSTITUTE OF METALS. 
No. III.* 


Ar the meeting of the Institute on the 14th inst,, 
& paper was presented by Professor H.C. H. Carpen- 
ter and Miss C. F. Elam, entitled, ‘“* An Investigation 
on Unsound Castings of Admiralty Bronze (88:10: 2): 
Its Cause and the Remedy.” 

This contribution was briefly introduced by 
Miss Elam, who gaye an admirable summary of a 
somewhat lengthy paper. 

Mr. J. Dewrance said the paper was one which 
ought to be in the hands of every practical founder 
throughout the country, because, although the results 
disclosed were largely negative, it was important that 
the founder should be acquainted with the facts set 
forth. Reference had been made to the great value 
of pyrometry, and he would point out that in a shell 
works with which he was connected, a pyrometric ex- 
amination was being made in the case of every shell 
above 12in. diameter. At the present time, however, 
there was no pyrometer which could be used satisfac- 
torily for general work in the foundry, and reliance had 
to be placed mainly on the extreme accuracy obtained 
by the practical man. The question was, however, 
a most important one, as castings had to be made 
within a definite range of temperature. What the 
practical founder wanted was a method which would 
enable pouring to be done over a wider range of 
temperature. 

Commander Jenkin commented on the fact that the 
paper dealt with one of the standard alloys used by 
the Air Board. It was part of his work to give 
instructions to founders, and his intention was at once 
to issue recommendations, on the basis of this paper, 
showing how sound castings could be obtained. At 
the present moment, trouble was being experienced, 
owing to slight unsoundness in phosphor bronze 
castings, which were used for the seats of valves of 
aeroplane engines, and defects in which might be the 
cause of the engine coming to grief. In consequence 
of this trouble, they were driven to use other alloys, 
the behaviour of which could not be predicted. 

Mr. T. Murray regarded the results disclosed in the 
paper as of great practical utility, and was much 
impressed by the reticence shown in the interpretation 
of results. It was realised that pending certain 
investigations respecting the interaction of gaseous 
mixtures at high temperatures, no complete explana- 
tion of the unsoundness likely to occur in Admiralty 
bronze could be put forward. The statement that 
provided the temperature could be regularly controlled 
there should be no difficulty in obtaining sound 
castings was a somewhat daring one, in view of the 
restricted field of the research. His firm had had 
a great deal of experience in casting metals, and 
although it could not be disputed that the question 
of temperature was very important, there were other 
factors which had to be seriously considered if castings 
were to be guaranteed. Shrinkage cavities were a 
very frequent occurrence in complicated castings, 
unless great care was taken in the feeding, and 
segregation in large bodies of metal was very likely 
to take place unless special precautions were adopted. 
For these reasons, it would have added to the value 
of the paper if the authors could have given figures 


relating to physical tests of the castings. An 
assurance that the alloys between the limiting 
temperatures defined in the paper would be of 


uniformly high strength and ductility and able to 
withstand hydraulic pressure, while those cast at 
other temperatures would not fulfil these conditions, 
would have been of great value. There was, in 
practice, great difficulty in measuring the temperature 
of bodies of molten Admiralty gun-metal. Many 
attempts had been made to employ pyrometers, and 
endeavours made to obtain suitable protectors for 
the couples, but without success. Radiation pyro- 
meters were found to give erroneous readings when 
used for molten copper alloys containing zinc, owing 
to the zinc fumes. The suggestion had been put 
forward that the impurities in the material used made 
little difference to the prevalence of blow-holes. 
That was of considerable interest, as many foundry- 
men insisted upon copper of certain brands being 
employed for making Admiralty bronze castings, 
maintaining that the presence of certain impurities 
materially affected the properties of the casting. If 
that was a superstition, it was an advantage that it 
should have been quashed. He could not help 
thinking, however, that certain impurities might have 
an effect on the solubility of the absorbed gases or 
upon the equilibrium of the gaseous mixture, and 
th2° was asubject which required further investigation. 
The information given as to the composition of the 
gases was of great practical interest, and to have 
identified them as furnace gases was no mean achieve- 
ment. 

Professor Edwards said the paper emphasised the 
importance of temperature regulation, and he believed 
that in the near future the difficulties in connection 
with the employment of pyrometric methods would be 
overcome. One difficulty arose from the small masses 
of metal which were being dealt with, and the fact 
that even after the measurements had been made, 
the crucible had to be carried a long distance in the 
foundry. That practical difficulty might be avoided 
by the use of a portable electrical resistance furnace 
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| in which precautions would be taken to keep the 


temperature constant. A question which occurred 
to him was why so many people were using this 
particular composition 88: 10: 2, as there were many 
other non-ferrous alloys which possessed better 
properties and were more easily cast. 

Dr. W. H. Hatfield believed that manufacturers of 
non-ferrous metals could profit by the experience of 
steel makers. The steel manufacturer did not 
attempt to take the gases out of the material, and it 
had been shown by experiment that blown steel 
contained less gas than sound steel. That was a 
fundamentally important fact. The solution of the 
difficulty would apparently lie in adding some element 
to increase the holding power of the metal for the 
gases. His own opinion was that if efforts were 
concentrated in that direction, this particular trouble 
would be overcome. 

Mr. F. Johnson referred to the allusion in the paper 
to the belief in the foundry that oxygen had a great 
effect in causing unsoundness. It had been argued 
that carbon monoxide was not soluble in copper, a 
conclusion with which he did not agree. There was 
no evidence of the statement made in the paper that 
zinc lessened the solubility of the gases. He suggested 
that with regard to the different degree of solubility 
with temperature, some information might be obtained 
by granulating at various temperatures. The authors 
did not appear to havé taken into consideration the 
reaction between the oxides in the metals and soluble 
gases. 

Dr. Rosenhain agreed that the whole problem might 
be solved by temperature control if it could be 
obtained. It seemed to him that the difficulties might 
be got over by melting in large quantities, in a furnace 
instead of. the ordinary type of crucible. The 
resistance furnace suggested by Professor Edwards 
was not suitable for the work, as there was no 
resistance material which could withstand the 
temperatures used in commercial work. 

Mr. Alexander Cleghorn added his testimony to 
the value of pyrometry work in the brass foundry. 
They had deemed it advisable at Fairfield to obtain 
adequate control of temperatures, and recognising 
that the method of casting from crucibles was not 
adapted for giving good temperature control, they 
had discarded that system and were melting Admiralty 
gun-metal in furnaces having a capacity of 2 ewt. to 
3 cwt. Experience had shown that under these 
conditions, the temperature could be controlled by 
pyrometer readings, and at the same time, it was 
found that men became so expert that they could by 
observation determine when the correct temperature 
was reached. Since the introduction of the new 
furnaces, they had got a much better casting, smoother 
and sounder in the practical sense, while the physical 
properties were much improved. 

Mr. C. B. Brook dealt with the question of gas 
inclusions, which the authors said were inseparable 
from copper alloys cast at high temperatures. His 
own experience did not confirm that statement. 
There could be no doubt that the brass founder was 
up against a serious difficulty im connection with 
temperature measurements, but at his works they 


had been using an instrument supplied by the 
Cambridge Scientific Society — a radiation pyrometer 
which had proved a great success, for copper nickel 


castings, and could, he believed, be used for brass. 

Professor Thomas Turner said that the authors had 
done good work in showing the effect of temperature. 
The paper was quite the best ever produced on the 
subject. 

Miss Elam made a brief reply to some of the points 
raised, which will be dealt with more fully by corres- 
pondence. 

A paper by Mr. O. W. Ellis, ‘“‘ Lead Tin Antimony 
Alloys,”’ was taken as read. 








BIRMINGHAM AND THE PRODUCTION OF 
MUNITIONS. 
No. L. 


Ar the invitation of the Ministry of Munitions 
a visit of inspection was made last week by representa- 
tives of the leading newspapers to the Birmingham 
and District Munitions Area, No. 4, which forms part 
of a rectangular area of which Birmingham is the 
centre, Shrewsbury the most westerly, Congleton 
the most northerly, Evesham the most southerly, and 
Nuneaton the most easterly points. Some idea of the 
extent of the ground covered can be obtained from 
the fact that No. 4 Area embraces the counties 
Worcester, Shropshire, and Staffordshire, including 
the towns of Worcester, Shrewsbury, Newport, Stoke- 
on-Trent, Uttoxeter, Burton-on-Trent, Rugeley, Lich- 
field, Tamworth, Stafford, Wolverhampton, Walsall, 
Kidderminster, Redditch, Wellington, and Crewe. 


BIRMINGHAM MUNITION COMMITTEE. 


The Birmingham and District Munitions Com- 
mittee, under the guidance of which the Press 
representatives made their tour, is under a Board of 
Management, with Mr. T. Harris Spencer, of John 
Spencer and Co., Wednesbury, as chairman. This 
body was one of the first Munitions Committees to be 
formed in the country. The preliminary arrange- 
ments for the formation of the Board were carried out 


~ | by the old War-office Armaments Output Committee, 





under the direction of Mr. George H. Booth, prior to the 
formation of the Ministry of Munitions, and dates back 
to April, 1915. The purpose and aims of the Board 
of Management were originally defined as, to rent 
suitable premises for the purpose of a National Shel] 
Factory in Birmingham ; to equip the buildings with 
machinery, and produce 5000 4.5 high explosive shells 
per week, and to bring about co-operative methods 
by engineering firms in and around Birmingham, for 
a further production of 4.5 high-explosive and 
18-pounder high-explosive shells, either complete or 
partly machined, the latter to be finished at the 
Birmingham National Shell Factory. The Board of 
Management acts as agent for the Ministry of 
Munitions, all the funds being provided by the latter, 
and no remuneration or profit is paid to any member 
of the Board, except out-of-pocket expenses, which 
are paid by the Ministry. All machinery, plant and 
equipment for the factory, and raw material for the 
co-operative scheme, are furnished or paid for by the 
Ministry. 

During the past two years the operations and 
activities of the Board in the production of munitions 
of war have expanded very considerably. In addition 
to the greatly increased manufacture of 4.5in. high 
explosive shell at the Birmingham National Shell 
Factory, 9.2in. high explosive shell is now made, 
together with a large quantity of copper shell bands 
of all sizes. Under the Board of Management, sub- 
committees have been formed at Stoke-on-Trent, 
Burton-on-Trent, Kidderminster, Worcester, and 
Walsall. In addition to the above-mentioned articles, 
fuses, primers, friction tubes, cartridge cases and clips, 
adapters, and exploder containers are made in very 
considerable quantities, and the 400 and odd firms 
now engaged in providing materials for the prosecu- 
tion of the war, are estimated to have produced 
components numbering upwards of 150 millions. 

At the same time that the Boards of Management 
came into being, the Ministry also opened area offices 
in Birmingham, Manchester, Leeds, Newcastle, 
Bristol, Cardiff, Edinburgh, Glasgow, Dublin, and 
Belfast, at each of which there is a superintending 
engineer and an area secretary. The former is 
responsible for the production of the area from con- 
tractors dealing directly with the Ministry, and the 
latter for the administration of the offices and for the 
handling of all non-technical questions. In No. 4 
Area there are also sub-offices at Leicester, Derby, 
Nottingham, Lincoln, Coventry, Wolverhampton, 
Melton Mowbray and Scunthorpe, and a good idea of 
the functions and scope of the Board’s operations 
may be gathered from the fact that the staff attached 
to these offices now numbers 550 persons. The 
numerous departments include those of labour supply 
and regulation, aeronautical supply and inspection, 
small arms and ammunition, ordnance and gun 
repair, railway transport, and the munitions works 
board. The No. 4 Area also includes two very large 
filling factories,and the second largest works for the 
manufacture of “‘T.N.T.” in the kingdom, besides 
works engaged almost exclusively on “ tanks,” and 
the largest size of aeroplanes for war purposes. 


THE CONVERSION OF FACTORIES. 

At the outbreak of war, the factories in this area 
which were engaged in the production of war material 
of any kind could probably not have exceeded the 
number of fingers on one hand, but the manufacturers, 
with great patriotism, quickly rose to the occasion, 
realising what the war meant to the nation and the 
great issues at stake. Workshops that were formerly 
engaged upon such common articles as pens, buttons, 
bedsteads, and even jewellery, were converied in a short 
space of time into shell and fuse factories. The early 
cry of ‘* business as usual *’ was replaced by another, 
i.e., ‘‘ busier than usual” in the national interests. 
In fact, the whole of the productive resources of the 
city were spontaneously given over to munitions, 
and one of the objects of the visit of the Press repre- 
sentatives of this country and the Colonies and 
Dependencies was to enable these representatives to 
see for themselves and demonstrate to the public 
through the various media of publicity, the great work 
which was achieved by private enterprise to stem 
the onslaught of an enemy who was well prepared 
for war, and to show to America and the Colonies 
that this country is not relaxing its efforts, although 
in the fourth year of the war. As in other centres of 
population, the difficulties of the situation were 
enhanced by the large influx of men into the Army 
in the early days of the war, which partially dis- 
organised the operations of the various industries 
To what a great extent this must have been the case 
can be gathered from the recruiting figures of Birming- 
ham, which has supplied some 250,000 men out of a 
population of a million. 

The turnover from peaceful occupations to 
munitions of war was equally pronounced in such 
towns as Worcester, Burton, Stoke, Etruria, Uttoxeter. 
Worcester manufacturers, for instance, were chiefly 
engaged prior to the war on the production of sauce, 
gloves, brushes, and porcelain. The few engineering 
works which existed were engaged on the building of 
river launch engines, windmill pumps, winding engines 
and colliery plant. Large extensions of the works 
have been carried out and equipment provided for 
the manufacture of small arms, ammunition and other 
branches of activity called into being by the war. 
In Burton, both the breweries and the few engineering 
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works are now devoting their attention very largely 
to the making of such articles as shells, trench bombs, 
and pumps. The pottery makers in Staffordshire, 
such as Wedgwoods, at Etruria, turned from the 
manipulation of clay to the machining of shell, and 
obtained excellent results from plant which seemed 
most unsuitable for this highly specialised work. 
Cowlishaw, Walker and Co., Etruria, in normal times 
were makers of colliery machinery, but took up the 
production of shell forgings and other articles of 
warfare. Many other firms which acted in a similar 
patriotic manner could be mentioned. Not the least 
remarkable feature of the great change which has 
come over the industries of this district is the adoption 
of female labour. In many works which we have 
been privileged to inspect during the last few days, 
the percentage of females employed is as high as eighty, 
but the ratio of women to men varies in accordance 
with the class of work turned out and the skill 
required. 

The round of visits fittingly commenced with an 
inspection of the National Shell Factory, which was 
established at the Midland Railway Carriage and 
Wagon Company’s works. These works cover an 
area of 53 acres, and, fortunately, were already well 
equipped for the production of forgings. A large 
part of the premises was taken over and the power 
plant extended, in order to produce the energy 
necessary to drive the greatly increased number of 
machines. The wagon building plant was cleared 
out and new machinery introduced for the production 
of 4.5in. and 9.2in. howitzer high-explosive shells. 
Other departments were equipped for the finishing of 
many thousand shells per week and for gauging, 
assembling, and finishing fuses and primers. The 
power station is equipped with eight Stirling boilers 
and stokers, and six Lancashire boilers, and the 
generating units are five sets of reciprocating engines 
and mixed pressure turbines. The electric generator 
supplies direct current at 450 volts pressure to 
motors for driving the line shafting. The hydraulic 
plant consists of seven three-throw ram. pumps, 
delivering 800 gallons of water per minute at a 
pressure of 1500 Ib. per square inch, and there are 
three hydraulic accumulators. There are about 2500 
hands employed in this establishment. The 4. 5in. 
shell forgings are produced in Davy Brothers’ presses, 
and the billets are heated in furnaces supplied with 
gas by Dowson and Mason producers. For the nosing 
operations, both gas and oil-fired furnaces are used, 
while we observed that for riveting the base plugs 
a pneumatic hammer of Alldays and Onions’ make 
dealt with this class of work in a very expeditious 
manner. The organisation of this factory was divided 
into two parts, namely, the commercial department, 
the head of which is Mr. A. H. Moseley, and the works 
department, under the supervision of Mr. W. H. 
Bunch. About 80 per cent. of the workers are women, 
and the average weekly wages distributed is £6500, 
exclusive of the war bonus. The works are provided 
with a women’s welfare department, and two trained 
nurses, and there is a canteen with seating accommoda- 
tion for 400 people, under the Y.M.C.A. administration, 

Too much praise can scarcely be accorded to this 
association for the admirable work which its members 
have done in administering to the bodily requirements 
of the thousands of workers in all parts of the 
country—many of whom would certainly. not have 
been able to maintain their great efforts but for the 
kind attentions and care which they have received. 
This ‘‘ welfaré ” work has, however, not been confined 
entirely to organisations like the Y.M.C.A. Canteens 
and hutments provided and run by the employers 
have sprung up in all directions. The Birmingham 
Small Arms Company at Birmingham has provided 
a canteen which is admirably equipped and capable 
of providing thousands of its workers with good and 
wholesome meals at nominal charges. It also 
provides hospital accommodation and trained nurses 
for attending to cases of accident and sickness to 
members of both sexes. Similarly, Coventry, with 
a great dearth of dwellings, has imported labour from 
the remotest parts of the kingdom—labour which was 
never adequately employed before the war—and has 
furnished the necessary living accommodation and 
canteens. The firm of Alfred Herbert, Limited, we 
were informed, has converted much of this ‘“ diluent ”’ 
labour into the equivalent of skilled labour, by 
providing a class of machine tool which enables 
it to turn out such accurate and important 
articles as thread gauges. The same sort of thing is 
to be seen in the several aeroplane factories, fuse and 
filling factories. The well-known firm of silversmiths, 
Elkington and Co., Limited, turned from its standard 
productions, and devoted its energies to the manu- 
facture of hot stampings from scrap brass—quite a 
new departure. The firm known as Electric and 
Ordnance Accessories, Limited, made large extensions 
to its workshops, which now cover some 30 acres, and 
find employment for some 8000 hands, and laid itself 
out for the manufacture of fuses and light stampings. 
It has also an admirably arranged powder pressing 
plant, operated by girls who work in batches of three 
in cubicles. Another firm of silversmiths and electro- 
plate manufacturers devoted its attention to friction 
tubes, in each of which there are eighty operations, 
and more recently turned over to turnbuckles for 
aeroplanes. A firm of electric switch and fittings 
manufacturers, J. H. Tucker and Co., Limited, has 
now a pay roll five times as large as in pre-war days, 








and has turned out large numbers of fuses, in addition 
to switches, for war purposes. The number of work- 
people is 700, chiefly women, and the works covers 
three acres. 

From spanners to fuses is not such a remarkable 
change as, say, from carpet weaving to shell turning. 
The firm of Abingdon, Ecco, Limited, famous for the 
production of the “ King Dick” adjustable spanner 
and motor cycles, reorganised its shops in 1914 to 
enable it to meet the demands of the fighting forces. 
The output of the firm has increased in value over 
three times between 1914 and 1916. Fuses, trench 
warfare primers, stud lockets, and 18-pounder fuse 
sockets are now the chief products, but part of the 
plant is still kept running on spanners and tool kits for 
motor cycles for Army use. 

A typical case—many hundreds of similar ones 
could be enumerated—is that of Messrs. W. Robinson, 
jun., who have a bedstead works. This works turned 
over to the manufacture of shell very early in the war, 
and though the plant employed is not such as a 
Government factory would employ, the firm has 
succeeded in helping to keep the men in the trenches 
supplied with their necessary requirements. 

Hukin and Heath, Limited, is a firm of manufac- 
turing silversmiths which, since June, 1915, has 
devoted its energies almost exclusively to war material. 
The first contract to be undertaken was the manu- 
facture of friction wires for T tubes, but the products 
now embrace discs for primers, angle tubes, and other 
apparatus for anti-gas apparatus. The number of 
women employed has been multiplied five times. 
Johnson, Durban and Co., Limited, another firm of 
silversmiths, extended its workshops in 1915 for the 
express purpose of machining of 4.5in. high explosive 
shell. 

A Bia Factory. 


Turning to the larger firms in this district that have 
taken up the production of war material, we come 
first to the Birmingham Railway Carriage and Wagon 
Company, Limited, whose works stand on 40 acres of 
land. Prior to the war this firm was engaged solely 
upon the building of rolling stock, such as wagons 
and carriages, including Pullman cars, sleeping and 
dining saloons, chiefly for India, South America, and 
our Colonies. This class of work came to an abrupt 
conclusion at the outbreak of hostilities, but the 
change over was at first not of a very radical nature. 
The firm was called upon to build a large number of 
general service wagons and limbers, portable buildings 
for hospitals, &e. In 1915 the railway wheel forging 
and machining plant was reorganised to adapt it for 
the manufacture of shell, and a continuous output of 
the 4.5in. and 6in. high explosive Howitzer shell has 
been maintained ever since. About the same time 
the company undertook the manufacture of gun 
equipment, comprising carriages, wagons and limbers 
for 13 and 18-pounder field guns, and 4. 5in. and 6in. 
howitzers—a class of work entirely new to the workers, 
and calling for a high degree of accuracy, and the 
employment of bullet-proof steel and other high grade 
materials. Many thousands of these vehicles have 
been turned out, and there is visible evidence of the 
large contracts which are still going through the shops. 
A large new shop has been erected, measuring 100ft. by 
63ft., for the erection of large Handley-Page aero- 
planes; perhaps the largest and most powerful 
heavier-than-air machines in use. Other shops have 
been specially constructed for the building of the 
planes, the accurate and delicate operations being 
carried out by unskilled female labour, aided by jigs 
which enable the ribs of the planes to be constructed 
in large quantities and exact in dimensions. The 
doping of the wings is also carried out by women, and 
special methods of heating and ventilation have been 
adopted to dry the dope and get rid of the pungent 
vapour which might otherwise be dangerous to the 
health of the workers. With this object the fresh 
warm air enters the building through openings in the 
roof, and is drawn off by a fan through gratings in the 
floor without unpleasant currents of air being pro- 
duced. We are permitted to mention that the 
Handley-Page machine weighs complete several tons 
and carries four men, sleeping quarters being provided. 


A T.N.T. Factory. 


The T.N.T. factory which has been erected in the 
Birmingham area was the first, and is one of the 
largest factories for this explosive which has been 
erected by the British Govern: nt. It stands on a 
site of 30 acres, which in January, 1915, was pasture 
land, and must have played a very great part in the 
prosecution of the war. In May, 1915, the factory, 
although only partially erected, was turning out 
tri-nitro-toluol, and is now producing about 100 tons 
per day at a very low cost In fact, it is claimed that 
when the history of this war comes to be written the 
Birmingham plant will be recorded as the most 
economical, efficient and up-to-date T.N.T. plant 
erected during the war by any of the Allied nations. 
The works are under the management of Messrs 
Chance and Hunt who, prior to the war, were large 
manufacturers of sulphuric. acid, one of the principal 
raw materials in T.N.T. production, and to this firm, 
to Mr. K. B. Turner, and an able staff of 100 fully 
qualified chemists, all the credit for the erection of the 
plant, and the success with which it has been operated 
almost without a hitch,is due. In addition to the 
manufacturing plant there is an extensive research 
department under the direction of Dr, 0, E. Mott, 





O.B.E. The plant is set up on two separate pieces 
of land. The number of hands employed is 1300, of 
whom 900 are men. The process is a continuous one, 
and it is extremely gratifying to learn that the manage- 
ment has discovered how to handle T.N.T. without 
casualties from that most irritating malady ‘‘ T.N.T. 
rash,” and without seriously upsetting the digestions, 
hearts and lungs of those engaged in the manufacture 
and operations. We can substantiate the claims of 
the Birmingham works in this respect to some extent 
by noting the appearance of the workers, whose 
cheeriness and comfort were self-evident. The works 
are equipped with an elaborate fire-fighting plant, 
acid-proof clothing, and safety areas. The finished 
product is a pinkish, flakey material, produced on 
granulating rolls, weighed, and packed into wooden 
boxes secured by brass nails. This latter operation 
is performed by girls in an isolated building in which 
every possible precaution is taken against explosion. 
The medical and welfare sections of the factory are 
special features, and have materially reduced the 
amount of sickness of the workpeople. 


TANKS. 


There is, perhaps, no branch of our military fighting 
equipment which has appealed so vividly to the public 
imagination as the armed motor vehicles, known as 
“tanks.” Very large numbers of these creeping 
monsters have been turned out from the Birmingham 
area by the Metropolitan Carriage, Wagon and Finance 
Company, Limited. For the construction of this 
class of machine, an unusually large amount of space 
is absolutely essential. These works, which are now 
engaged almost exclusively on tanks of different 
kinds, stand on an area of 45 acres, one-half of which 
is covered with buildings. One shop will permit of 
the erection of about -240 tanks at one time, and is 
provided with 10-ton cranes in each bay. On the 
occasion of our visit, about one-half of this number of 
tanks was in process of construction. Practically the 
whole of the machines, with the exception of the 
engines, are built at these works, which are equipped 
with all the necessary appliances. For obvious 
reasons, we are not permitted to dwell too much on 
their special features, and the general construction is 
now fairly familiar. For the benefit of the deputation, 
one of the latest high-speed type of machines was 
shown in operation. The site chosen for the operations 
was quite as difficult as anything which could be 
imagined in land warfare, with slag heaps and hollows 
of considerable proportions, and inclines of | in 1. 
None of these appeared to present any diffieulty in 
manceuvring however. With caterpillar-like move- 
ment, the uncanny thing wormed its way over and 
through every obstacle, spun round in its own length, 
poised itself on top of a ridge, free-wheeled down the 
other side at a break-neck speed, and finally traversed 
a piece of flat land at a speed which infantry would 
find far too great to maintain. 


Tue B.S.A. Works. 


The inspection of the Birmingham Small Arms 
Company’s works completed another day’s itinerary 
in the tour. From the outbreak of the war, the 
whole of this company’s resources, both in Birmingham 
and Coventry, have been placed at the services of the 
British and Allied Governments. Originally estab- 
lished in 1861 for the production of muzzle-loading 
military rifles, the works have gradually extended 
until their capacity has increased to something like 
a million rifles and 50,000 machine guns a year. The 
company’s factory covers an area of about 24 acres, 
but many of the operations are of such a highly 
technical character that labour dilution has not been 
possible to such a large extent as in some factories, 
and not more than 30 per cent. of women are employed. 
The manufacture of the Lewis gun is here carried out 
completely, and the output in this department alone 
greatly exceeds the early output of the ordinary rifle. 
The party was able to inspect all the processes of 
manufacture and testing of the Lewis gun, as well as 
those for the production of the magazine rifle, the 
operations of drilling, straightening and rifling been 
shown. Some idea of the work involved in this class 
of weapon will be gathered from the fact that there 
are no less than 200 machining operations—chiefly 
milling—in the production of the finished body of a 
rifle. The finished weight is only about 14 lb. The 
cycle department shops are now given over in almost 
their entirety to the production of aircraft component 
parts, 18-pounder shell, and general supplies. The 
machine shops that have been erected since the war,’ 
if placed end to end, would extend for a distance of 
about two miles and are 60ft. wide. They are 
designed and constructed so as to be available after 
the war for the company’s ordinary work, and are laid 
out on the most approved lines. The tool department 
is quite a special feature, and finds employment for 
1000 hands. The new buildings have four floors, and 
include a canteen with a capacity of 1800 meals per 
day. A staff of qualified nurses with a surgery and 
rest rooms for the workers form a noteworthy feature 
of the works. 

EDUCATION. 


So far we have only dealt with the manufacturing 
side of operations connected with the war. The 
excellent work carried out at the Birmingham 
Technical School deserves special mention. Special 


evening and day classes were formed for the purpose 
of training workers in fitting, turning, and tool-room 
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operations. The total of men and women trained in 
the school since the commencement of the training 
work in i914 is 3102. A special feature is the 
education of discharged soldiers in new trades, and 
up to the last month these have numbered 265. The 
scope of the training provided for by the Ministry of 
Munitions can be gathered from the following :— 
Welding, brazing, hardening and heat treatment, 
moulding, foundry work, fitting and turning, bench 
work, milling, grinding, screw cutting, tool setting, 
aero engine fitting and testing, motor vehicle over- 
hauling, viewing and gauging and press tool work. 
The credit for the excellent work at the school is due 
to Mr. James Reid, the head of the Engineering and 
Munitions Training Departments. 








THE CARLISLE DERAILMENT. 


THE evidence given before Colonel Pringle, at bis inquiry 
into the accident near Carlisle, on January 19th, when 
the failure of a cutting derailed a train, was briefly re- 
viewed on page 101 of our issue of February Ist. That 
officer’s report, which, as is now usual, does not include 
the evidence, was issued on the 20th inst., and the follow- 
ing are the conclusions arrived at. 

The cutting traverses a wide and easy undulation of the 
ground, which rises eastward for three-quarters of a mile 
to a low water parting running north and south about 
250ft. above rail level. The slip took place at the lowest 
point of the undulation, so that the height of the cutting— 
22ft.—is actually lower than elsewhere in the immediate 
vicinity. The slopes of the rolling ground near the cutting 
are so easy, and the character of the soil so porous, that 
there is no indication of any flow of water down the centre 
of the depression. This is further shown by the fact that 
the 12in. drain along the top of the cutting showed no 
sign of flow of water. When Colonel Pringle examined 
the place he found the face of the slip commenced about 
25ft. eastward of, and had a width of about 40ft. measured 
along, the top of the cutting. The vertical depth at the 
face of the slip was 5ft. to 6ft. This top layer of earth 
was sandy loam, through which water would drain away 
rapidly. At the foot of the slip was a stratum of gravel 
and clay, sloping downwards towards the railway. 
Measured at right angles to the rails, the distance from 
the face of the slip to the cess was about 60ft. The soil 
actually displaced measured at right angles to the rails 
40ft. The débris which fell spread itself level over both 
lines of way to a depth of about 2}ft. above the rails, and 
over a length of from 80ft. to 100ft. The consistency 
and appearance of the fallen earth is described as resem- 
bling fermenting barm. It was so fluid with water that 
several hours after the accident it could, with difficulty, 
be handled with the shovel. 

Colonel Pringle thinks that weather conditions had a 
determining effect upon what appears to have been pheno- 
moenal. Hard frost had been succeeded on January 16th— 
the accident occurred on the 19th—by a fall of snow which 
lay over the countryside to a depth of about 3in. Two 
witnesses proved the suddenness and rapidity of the thaw ; 
one having travelled south on the night of the 18th, when 
the thermometer reading was 35deg. at Carlisle, at 
9.20 p.m., and, three hours later, was 45 deg. at Skip- 
ton. The snow had practically all disappeared by 4 p.m. 
on the 19th, when the accident happened. The other 
witness stated that it rained all the afternoon of the 19th, 
with a very heavy storm about 2 p.m. The report says 
that it is probable that the normal drainage through the 
soil on the ground east of the railway, i.e., on the side 
where the slip occurred, was interfered with by the frost, 
and that the melting snow did not find its way through 
the ground so rapidly as usual. The result would be that 
water would drain away towards the cutting and collect 
in an unusual quantity in the depression above the spot 
where the slip took place. The semi-frozen face cf the 
cutting and the underlying clay strata would prevent 
water escaping as rapidly as it collected until the surround- 
ing area would become so waterlogged that the weight of 
the mass would burst a way for itself through the cutting 
slope. The fact that the ground, which was formerly 
pasture, east of the cutting, had during the past twelve 
months been ploughed up for turnips, with a line of ridge 
running towards the railway, may have assisted water to 
collect at this spot. 

Colonel Pringle’s conclusion is that the derailment was 
caused by a sudden slip of waterlogged soil from the slope 
of the cutting, which could not, in the circumstances, have 
been foreseen or prevented, and that blame cannot reason- 
ably be attached to either the permanent-way men, whose 
duty it was to guard against slips, or to the driver of the 
express, for failing to observe the obstruction. He adds 
that the company’s chief engineer has informed him that 
the necessary action to repair and drain the cutting where 
the slip occurred would be taken. From the report, it 
appears that five of the vehicles on the train, including 
the two that were destroyed, were lighted by gas, but no 
fire took place in the débris. The first action of the driver 

.and two other witnesses was to assure themselves that 
there was no sign of fire throughout the train. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





INTERNAL COMBUSTION ENGINES. 


Srr,—Mr. James Dunlop, in his interesting letter in your issue 
of 15th, does not directly answer my implied question. Is the 
piston displacement of an internal combustion engine invariable, 
no matter what fuclis used ? I gather that he does not think so, 
or that several conditions must be identical, compression being 
the vital matter. 

The statement I quoted was that—in effect—given a certain 
piston displacement an engine would give out the same power 
no matter what fuel was used, a fuel of low heat value, such as 
blast-furnace gas, carrying less air than ordinary coal gas. All 
that would be required to change over a design from town to 





furnace gas would be to enlarge the gas valves, or, in other words, 
the mixture strength is alone the determining factor. 

T am not a gas engine expert, and do not wish to dogmatise, 
but I do not think that it is so in actual practice. Were we to 
work with combustible gas free from diluents and pure oxygen, 
perhaps the statement might be true ; but I suggest that with the 
actual gases we have to work with in practice it is not true. A 
nearer approach to accuracy might be that of a constant cylinder 
volume rather than constant piston displacement, since such a 
statement would allow for the varying compression pressures 
with different fuels to obtain the best efficiency ; alcohol and 
CO, for example, requiring much higher compressions than, say, 
petrol to obtain equal power and efficiency. 

It is, L believe, admitted thet, whilst a gas engine is capable of 
working efficiently and without structural alteration alternatively 
on a suction producer or on a stand-by town gas supply, yet it 
will give substantially more power on town gas than on producer 
gas. Very interesting experiments were made in the United 
States some years ago by a professor which went to show not only 
that the usual steam supply to a gas producer was unnecessary— 
with suitable fuel—but that it was actually prejudicial, by 
reason that the hydrogen produced limited the safe compression 
pressure. 

Without the steam supply the combustible was merely CO, 
and he carried compressions up to something like 180 Ib. gauge, 
and showed that the engine would then give more power and 
work at a higher efficiency than at its previous relatively low 
compression and normal gas. Even the influence of compression 
does not seem to account entirely for the differences. 

In Tue Enetnerr of February 22nd and March Ist are 
described two German aero engines of generally similar design, 
but of widely different compressions. From a technical aspect 
it is perhaps unfortunate that such a hopeless smash was made 
of the engines as is shown on page 160. It would have been very 
interesting to run and test the engines of 8.L. 11, as well as the 
Mercedes engine. The actual compression volume could have 
been only roughly measured, and compression ratio roughly 
stated—presumably isothermal—as about 6. The Mercedes 
engine being intact could be exactly measured and the compres- 
sion ratio—isothermal—stated as 4.94. Here we have one 
engine working at a compression pressure roughly one-fifth 
higher on an isothermal basis, yet requiring just the same piston 
displacement in each case. 

The difference of the compressions is, of course, even moro 
marked on an adiabatic basis. Taking the index as 1.3—is this 
correct for petrol 2? A compression ratio of 6 isothermal becomes 
10.27 adiabatic. A compression ratio of 4.94 isothermal 
becomes 7.96 adiabatic. Not only so, but working presumably 
on the same fuel and the same mixture strength, the two engines 
show practically the same mean pressure on different com- 
pressions. 

7£0. T. PARDO. 
Angmering, March 18th. 


PROTECTION OF MERCHANT SHIPS AGAINST 
TORPEDOES AND MINES. 
Smr,—With reference to the report of the Committee 
of the Institution of Naval Architects on the _ effect 


of mines and torpedoes on the structure of merchant ships, 
which was published in your issue of the 22nd _ inst., 
and to which, I am very glad to see, you give such 
powerful support in your leading article of the same date, 
I should like to make one or.two further suggestions, not as 
chairman of the Committee, which has finished its labours and 
is dissolved, but in a quite independent capacity. 

These suggestions are prompted by the interesting papers 
on ferro-concrete ships read at the Institution of Naval Architects 
last week. 

It will be observed that when drawing up our recommendations 
on cargo ships, we took as a typical case a ship with six bulkheads, 
and we said that ‘‘ with fewer bulkheads than this, the chances 
of keeping a vessel afloat are very much reduced.”” There are 
cargo ships, unfortunately, with only four bulkheads, and even 
if our recommendations were carried out in these, their chance of 
safety would be small if torpedoed at a bulkhead or in the forward 
or after hold when at deep draught. It would seem possible to 
give even this class of vessel a much better chance if the forward 
and after holds were each divided by a ferro-concrete water-tight 
bulkhead which could be constructed cheaply and quickly. 

Then with reference to our suggestion that the main bulkheads 
should be protected ‘‘ by means of timber or other suitable 
material forming a splinter screen.’”’ Concrete might prove a 
suitable material, and a facing from lin. to ljin. thick on 
each side of the bulkheads dividing the main holds and those 
confining the machinery space should make an effective 


splinter screen. 
S. W. Barnasy. 


CANALS. 


Str,—TI have read with much interest the leader on the subject 
of ‘‘ Canal Development ” in this country in your issue of the 
23rd November last. You rightly point out that one of the 
objections to the use of canals is the slowness of transit, and yet 
in your article on the same interesting subject in your issue of 
the 11th January you make the rather surprising statement that 
the present arrangement of horse haulage is cheap and extremely 
efficient. 

Tn the same issue you give a quotation from Partington, which 
reads, ‘‘ The great practical use of machinery is so well known 
and its superiority to animal force so universally acknowledged.” 
If these words were true in the days of Partington, how much 
more are they true to-day, with the latest developments of 
modern machinery. 

Then you proceed to build up an argument against the use of 
mechanical haulage on canals by assuming a present average 
speed on the canals of three miles per hour. Allowing for 
stopping, baiting of horses, &c., I imagine that the actual 
average speed in not more than one half of this rate. This is 
one result of the action of the canal authorities in still adhering 
almost entirely to the antiquated method of hauling the boats 
along by horses. In addition, the use of horses entails the 
constant attendance of two men per barge, one man at the helm 
of the boat and the other walking wearily along the tow path. 

T enclose for your guidance particulars of a scheme for the 
haulage of barges on canals by means of endless wire haulage 
ropes, somewhat in the same manner as heavy loads are hauled 
along by means of haulage ropes on aerial wire ropeways. By this 
system provision is made for various speeds of the barge from 
zero, when passing through locks, &c., up to the maximum 
speed of the haulage rope, say, 5 miles per hour, giving an actual 





average speed of over 4 miles per hour, with the employment of 
one man only per barge, thus reducing the number of men 
employed per boat mile by over 50 per cent., with an even 
greater reduction in the cost of haulage per ton-mile, with more 
than double the boat speed. ‘There is no damage to the canal 
banks by this system of haulage, which seems to me effectually 
to get over most of the objections now current in the use of 
canals for heavy traffic. 
J. Watwyn Wuirer. 
Widnes, March 22nd. 


LOST TIME. 


Srr,—The writer is more than interested in the letter on 
** Lost Time ” in your issue, of March 15th, and thinks a little of 
his experience would be of some use to your readers. He had nine 
years with a firm where work commenced at 6 a.m., and since 
then has béen with a firm where the start was at 8 a.m., and a 
forty-eight hour week, and later with a firm where the start was 
at 7 a.m. and a 52} hour week, both firms working the one 
break shift, and he is now hoping to convert his present firm tu 
this system. Under the 6 a.m. start he has seen workers come 
at six and not do two minutes work before breakfast ; others had 
definite mornings for staying away until after breakfast, and the 
whole spirit before breakfast was decidedly not conducive to 
fair output. 

Managers and foremen would come in any time up to 7.30 
a.m., and all, in the writer’s opinion, were resenting the system 
which compelled them to get up at that time of the day, and the 
predominant thought before breakfast was their state of hunger, 
and the general action looking at the clocks and watches. 

When the writer commenced work in the firm with the one 
break shift, and an 8 a.m. start, he was struck by the way all 
managers and foremen walked in with the men, and how, 
instantly the buzzer blew, the men were at their work, and the 
managers and foremen deep into the business for the day. 
Every man was fully awake and had had a good meal, and they 
appreciated the benefits the system gave, specially when con- 
pared with the conditions of their acquaintances in other firm. 
under the 6 a.m. start. With the keenest of supervision you 
cannot get the results given under the one break shift, and if all 
are on piece work or bonus system, they manage to keep so 
much in hand to allow for the before-breakfast conditions. 

‘* Example is better than precept,”” and how can a manager 
or foreman take a man to task for losing time when perhaps he 
has one or two late mornings per week himself, and possibly if 
a@ manager does not commence until 9a.m. Put the case of the 
one-break shift to the workers, tell them what is required, show 
the advantages to both parties, get the managers and foremen 
on the job with the men, and let all realise that their object is a 
common one, get a few more of the welfare ideas going, and it 
will pay all concerned. 

We spend the major part of our working hours at the works, 
and if conditions are not humane and pleasant we should be 
better off as landowners in an oblong box than as engineers or 
mechanics. 

A Works Manacer. 


March 23rd. 





THE SALARIES OF SCIENCE MASTERS. 


Srr,—I beg leave to direct the attention of your readers to 
an advertisement in a recent issue of your journal, part of 
which reads :— 

“Wanted, Senior Assistant Master to teach mainly Engineering 
Science. Science graduate preferred. Commencing salary 
£200.” 

One gathers from the rest of the advertisement that the duties 
include teaching at both day and evening classes. The next 
advertisement is for a Head Master for an Engineering and 
Trade School, and for the most generous salary of £350 per annum 
it is stipulated that applicants shall have a British University 
Degree. Thousands of men and women are earning to-day 
wages equal to these for the performance of work which demands 
but a slight degree of training or skill of hand or brain. On the 
other hand, the Director of Education insists upon the need of 
teachers with imagintion and enthusi and understanding of 
the hgh responsibility of their calling. Is it likely that men 
possessing not only high mental abilities, but that intuitive 
faculty of leade.ship which is necessary for success no less in 
business than in the teaching profession, will devote their 
attainments to the latter for wages little higher than munition 
workers ? I hope the advertisers will get men as good as they 
deserve. I thank Heaven I am not a teacher ! 

Sheffield. J. Watmstey, A.M.I. Mech. E. 














AccorDING to the speeches of the various chairmen at 
the recent annual meetings of the railway companies, the 
war wages paid to their servants is costing as follows : 
Great Western, £3,500,000 a year; Midland, £4,000,000 ; 
Great Northern, £1,700,000; Furness, £90,000; Taff 
Vale, £22,000; and Highland, over £100,000. Nor is 
this in some cases all, as the sums do not include the 
consequent increase for overtime and Sunday duty, which 
are now taken into account when calculating war wages. 


TuE annual report of the Division of Safety of the Inter- 
state Commerce Commission shows that during the year 
ended June 30th, 1917, 80 train accidents, comprising 
54 collisions and 26 derailments, were investigated. In 
these accidents 174 persons were killed and 827 persons 
were injured ; the collisions caused the death of 132 persons 
and the injury of 638 persons, while in the derailments 
42 persons were killed and 189 were injured. Twenty-one 
of the collisions investigated occurred on block-signalled 
lines, 11 in automatic block signal territory, and 10 in 
non-automatic block signal territory, while 33 of the 
collisions occurred on lines operated by the train order 
and time interval system. Of the 11 collisions investigated 
which occurred in automatic block signal territory, 8 were 
due to failure of enginemen to obey signal indications. 
This comparatively large number of accidents of that 
character is considered to emphasise the necessity for the 
development and use of some form of automatic train 
control device to supplement existing block signal 
apparatus. The investigation of the collisions in non- 
automatic block signal territory, almost without exception, 
disclosed lax observance or enforcement of rules. Nearly 
all these accidents which were investigated during the 
past year could have been averted by proper observance 
of the rules which were in effect. 
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RAILWAY MATTERS. 








In the interest of conserving fuel and saving unnecessary 
transportation, the United States railroad administration 
declined to permit the movement of considerable bodies 
of troops from the contonments for the purpose of parading 
on Washington’s birthday. 

WHEN the Bill authorising President Wilson to assume 
charge of the railways of the United States was before the 
Senate, an amendiment providing that the control should 
remain in force “ until Congress otherwise ordered ’’ was 
rejected by sixty-one votes to ten. 


Tue increase of £8700 in the receipts of the Stratford- 
on-Avon and Midland Junction Railway last year was 
principally due to the opening of a new iron ore mine on 
the line, whilst the increase of £8000 in the expenditure 
was owing to the necessary and safe upkeep of the line 
and in order to meet the developments of the iron ore 
traffic which may very soon assume very large proportions. 


Two important changes are being made in the adminis- 
tration of the Furness Railway: Mr. Alfred Aslett, the 
socretary and general manager, and Mr. W. F. Pettigrew, 
the locomotive, carriage, and wagon superintendent, are 
both retiring. To succeed the latter, the directors have 
appointed Mr. D. L. Rutherford, the company’s engineer, 
who will act in the dual office of civil and mechanical 
engineer. 

THe new work last year on the Great Northern Railway 
of Treland included additional accommodation at Malahide 
to relieve the congestion in Dublin yard, the lengthening 
of the island platform at Dundalk to accommodate three 
additional bogie coaches, and additional lairage at Mays- 
fivld, where there was now 32,000 square feet of pen accom- 
modation and lairage to meet the requirements of cattle 
dealers and the Department of Agriculture 


THe Canadian Railroad Commission was engaged for 
some weeks towards the end of last year in an inquiry as 
to an increase in the rates in force on all the roads in the 
Dominion, and eventually awarded an all-round advance 
of 15 per cent. Objection to this was taken by one of the 
governments, but this has now been over-ruled by the 
Dominion Government, except that certain restrictions 
have been placed on the Canadian Pacific Company, whose 
profits have been greater than those of the other railway 
systems. 

On March 20th, the President of the Board of Trade 
was asked whether his Department had considered the 
desirability of the tramway services.of the country being 
us2d for the conveyance of small parcels traffic in their 
districts. Mr. Wardle, in reply, said that tramway 
undertakings had power, generally speaking, to carry 
parcels traffic, and do, in fact, carry parcels where 
circumstances permit. The attention of tramway 
authorities had already been called to the point raised in 
the question, and he was writing the Tramways (Board of 
Trade) Committee to consider it. 


Tue Board of Trade returns show that during the first 
two months of the present year, railway material to the 
following value was exported ; the corresponding figures 
for 1917 are given in brackets :—Locomotives, £305,042 
(£232,595); steel rails, £121,970 (£98,076); carriages, 
£229,366 (£50,897); wagons, £64,558 (£90,608); wheels 
and axles, £63,47} (£35,231); tires and axles, £80,157 


(£105,506); chairs and metal sleepers, £3350 (£7543) ; 


miscellaneous permanent-way material, £99,175 (£76,039) ; 
total permanent-way, £227,024 (£183,383). The weight of 
rails exported was 6278 tons (6786 tons), and of chairs and 
sleepers, 258 tons (523 tons). 


Tae attention of the President of the Board of Trade 
having been drawn to the fact that the managerial and 
clerical staff employed on canals were different to the 
servants of railway companies, in that they received no 
war bonus, and it having been suggested that the controlled 
canal companies should exhibit in a prominent place 
details of war bonuses due, so that their men might know 
to what they were entitled, Sir Albert Stanley replied that 
the mankgerial and clerical staff employed on controlled 
canals had had no minimum war bonus fixed ; the amount, 
if any, was a matter of arrangement between the staff and 
the authority owning the particular canal. It was not 
considered necessary to exhibit details of the war bonus 
payable on the controlled canals. 


THE railway companies issued early in the year a notice 
which appeared to make an undue demand on certain 
interests. They gave an intimation that from March Ist 
they would not accept eggs for conveyance at company’s 
risk, unless they were contained in substantial wooden 
boxes or cases, so as to be efficiently and securely packed, 
and each egg placed in a separate compartment and 
securely packed in that compartment. The trade pointed 
out that under existing war conditions and the scarcity 
of timber it was obviously impossible to provide the 
boxes. As a consequence of this protest, the order has 
been postponed until July Ist. Another modification 
notified by the railway companies relates to the charges 
for demurrage on railway-owned wagons, issued under the 
authority of an Order in Council. Traders were given two 
days to unload wagons, but this is said to be ultra vires, 
as the Railway and Canal Traffic Acts give them four days. 


WE are all acquainted with the notice that appears in 
English railway carriages as to the danger of discussing 
naval and military matters in public. Placards to the 
same effect have been posted in the carriages and on the 
stations of the Boston and Maine Railroad. They are 
headed in big red-ink letters ‘‘ Your obligation to your 
country,” and end “ It is time you woke up—this war is 
real.” In the time-tables this and further advice is given, 
including the following: ‘‘ Everything that happens to 
cripple transportation should be looked upon with 
suspicion. Every stranger or any person whose actions 
are in any way unusual must be made to prove his honesty 
of purpose. Every loyal railroad man and every loyal 
American citizen must make it his business to combat the 
insidious evil of treasonable treachery. Resolve to keep 
your eyes and ears open and to report to the proper 
authorities every suspicious thing you see or hear. Better, 
a thousand times, do innocence a seeming injustice than to 
overlook the chance to prevent a terrible catastrophe. 
This war is real; treat it as such.” 
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NOTES AND MEMORANDA. 





New York water consumption now amounts to 615 
million gallons per day. : 


As a substitute for platinum, an alloy of gold and palla- 
dium is probably the best alternative. The cost is about 
one half that of platinum. 


Durie the first half of last year 289,000 tons of steel 
were produced in Japan, exclusive of her colonies. The 
largest producer was the Government Steel Works, with 
200,000 tons. 


Tr is said that the saving of labour by the use of the 
electric lifting magnet in the United States, at the rate 
pig iron and scrap are being used to-day, is not less than 
£300,000 per annum. 


One of the first central generating stations in America 
to use steam pressure of 300 Ib. per square inch, is that 
of the Public Service Company, Northern Illinois. It is 
a 10,000 kilowatt plant, and is expected to generate a 
kilowatt hour on 18,000 B.Th.U’s. The operating steam 
a is 650 deg. Fah., and the superheat 225 deg. 

‘ah. 


PROTECTION of cast iron against rust has been provided 
for, according to the Zeitschrift des Deutscher Ingenieure, 
by M. Strubing, an Austrian engineer, by a process occupy- 
ing a few minutes, in which the iron is treated in an elec- 
trolytic bath of cadmium and copper, or cadmium and 
zine. There is a detailed description describing the pro- 
cess, in the Génie Civil, of March 16th, 1918. 


THE Lincolnshire ironstone measures are said to be 
almost inexhaustible. They yield on an average 24 per 
cent. of iron, and the pig made from the ore contains about 
1.50 per cent. phosphorus and nearly 2 per cent. manga- 
nese. The large steel companies have lately been buying 
up the Lincolnshire blast-furnaces and the ore properties 
connected with them, and erecting steel plants on the 
spot. 


From a recent issue of the “‘ Journal” of the Cleveland 
Engineering Society, it appears that at the No. 1 plant 
of the Carnegie Steel Co., Pittsburgh, the two charging 
machines which serve the seven 40-ton furnaces handled 
4.2 million tons from 1897 to 1917. The twelve 40-ton 
and four 5§-ton furnaces in the No. 2 open-hearth plant 
are served by four charging machines, which have handled 
during the years 1895 to 1917 approximately 9.5 milliou 
tons. 

TuHE turbine room of the new Glasgow power station will 
consist of two floors, the ground floor containing conden- 
sers, circulating and air pumps and other auxiliaries, and 
the upper floor containing turbines and alternators. The 
first five sets will be 25,000 horse-powereach. The use of 
these large sets will mean a saving of at least 20 per cent., 
as compared with what is obtainable -with existing plant. 
The energy will be generated at 6500 volts, and trans- 
formed to 20,000 volts for distribution. The 20,000-volt 
switchgear is the first of its kind, and will cost £70,000. 


THE total gold production of the world is now close to 
a hundred million sterling—it is given as £96,000,000 for 
1916—and the major part of this is mill-gold, that is, gold 
extracted from ore by crushing and subsequent treatment, 
in which the cyanide process plays its part. Previous to 
the introduction of this process, the total extraction from 
an ordinary gold ore, making use of all the refinements 
then known, was about 82 per cent., the remaining 18 per 
cent. being lost in the tailings, whereas now, by the aid 
of cyanide, the extraction is about 92 per cent. of the con- 
tained gold. 

Ir is estimated that if the United States send overseas 
an army of 5,000,000 men and have as reserve 1,000,000 
more in the training camps they must, at a conservative 
estimate, have four adult persons—men or women—in 
productive pursuits to equip and supply each one of these 
soldiers in uniform. That is, for the 6,000,000 soldiers 
in the fighting army they must have 24,000,000 adults 
in agriculture and manufacture. These two sums total 
30,000,000 persons. Discounting the young and the 
aged, the sick and infirm, the insane and the defectives, 
it is probable that these 30,000,000 persons will constitute 
at least one half of all the American population, that would 
be of any value whatever for the prosecution of the war. 


Ir has been estimated that in 1911 there were over 
26,000,000 steam engine horse-power capacity in. use— 
including railroad locomotives—in the United States. 
The aggregate water horse-power developed and unde- 
veloped has been computed as around 60.000,000. Of 
this latter the United States census of 1912 gives 4,870,000 
as developed, and in a report of January, 1916, the Secre- 
tary of Agriculture estimates this total to have been in- 
creased to 6,500,000. Making liberal allowances for cor- 
rection in these several figures, it seems probable, says 
Mr. Calvert Townley, in the Canadian Engineer, that there 
are in service from four to five times as many steam as 
water horse-power, and that there is still undeveloped 
water horse-power equal to, at least, twice that of all the 
steam capacity in service. 


THF modern sugar factory of to-day possesses great 
potentialities in the supply of acetic acid and its com- 
pounds from the treatment of bagasse, either the main 
supply or the surplus, and two methods suggest them- 
selves: (1) By using the begasse as a gas-producing 
fuel in a standard producer generating gas for combustion 
under the boiler. (2) By destructive distillation of the 
bagasse in closed retorts. In the first case, the generation 
of gas from the main bagasse supply for the boilers would 
appear to be less efficient than direct firing of the bagasse 
in the usual furnace, says the International Suyar Journal. 
But the question of by-products from condensation, and 
washing of the gas before passing to the boilers; the 
elimination of excess air losses, a feature so necessary 
in efficient bagasse burning; and the more complete 
utilisation of the effective heat units—all suggest that 
this method may have advantages worth some considera- 
tion. In any case, however, such a procedure would 
be carried out with surplus bagasse. Regarding the 
destructive distillation of the main supply, this would 
produce a greater quantity of acetic compounds, but the 
boiler-house would require to look to other sources for its 
fuel supply. 
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AT a recent. meeting of the Stoke-on-Trent Electricity 
Committee, it was reported that at a meeting of the 
Neweastle-under-Lyme Council the agreement submitted 
was approved, and negotiations were being continued with 
respect to the Leek linking-up scheme. 


THE installation at the first shoe factory in the world to 
be equipped electrically throughout has recently been 
completed, says the Electrical Review, and it is remarkable 
for the fact that steam and gas have been entirely 
eliminated for machine heating and power purposes. 


In a paper recently read by Mr. Alfred W. Bennis, before 
the Association for the Scientific Development of Industry, 
the author said that coking stokers as a class are admittedly 
an absolute preventative of smoke when not worked 
beyond their limits, and, in addition, undoubtedly have 
the advantage of preventing the emission of grit or dust 
from the chimney top, when not used in conjunction with 
an over-strong fan draught. 


Accorptneé to Sir R. Winfrey, Parliamentary Secretary 
to the Board of Agriculture, there are now over 2500 
tractors and 7000 horses at work upon the land, while the 
department has purchased approximately 10,000 ploughs, 
harrows and other farm implements. So far as tractor 
drivers are concerned, this difficulty, which at one time 
threatened to become acute, is being effectively overcome 
by training soldiers for the duty. 


Ar the fourteenth annual general meeting of the National 
Association of Master Heating and Domestic Engineers, 
on March 19th, Mr. Frank Biggin, of the Brightside Foundry 
and Engineering Company, Limited, Sheffield. was elected 
president for the coming year, and explained the 
programme in hand for the immediate future, which 
included the setting up of a Joint Industrial Council for the 
heating and domestic engineering trade. 


AccorpinG to the Scientific American, the Schneider- 
Creusot works, the ammunition works where the greatest 
number of the famous French 75 mm. guns are made, 
covers a total area of 15,000 acres, 150 of which are used 
for buildings. To connect- the different parts of the big 
plant 180 miles of railroad track are needed and 65 loco- 
motives and 5700 cars. A total of 116,000 horse-power is 
employed in operating the works, of which 4600 horse-power 
is electric. This plant has 80,000 employees and 4200 
machine tools are in operation. 


THE medical demand for cod liver oil has trebled during 
recent years, but there will probably be still lar ger demands 
for this oil, and also for cod oil and fish oils generally in 
the near future. A Norwegian scientific committee which 
has been at work on the subject for some time past claims 
to have established the possibility of making margarine 
from cod liver oil, herring oil, and other fish oils identical 
in every way, including taste, with that at present 
manufactured from vegetable oils, says Ice and Cold 
Storage. As the manufacture of margarine from this new 
source will require, it is stated, no change of machinery in 
the existing margarine factories, the new process will 
shortly be put into practical operation. The gain to 
Norway from the operation of this process will be material, 
inasmuch as she will no longer require to import vegetable 
oils for margarine making, but will find her raw material 
in her own waters. 


For the prevention of heating in coal stacks, Professor 
G. Knox, principal of the South Wales and Monmouthshire 
School of Mines, gives the following advice :—Wherever 
possible, size the coal before stacking it, and put each size 
in a soparate heap. Never stack heaps of “through”’ 
coal or mixed small coals to a height of more than 13ft. 
If necessary—on account of lack of space—to store 
‘through ” coal or mixed smalls to a greater height than 
13ft., the stack should be laid in succeeding layers of not 
more than 3ft. to 4ft. thick. These heaps should also be 
provided with perforated ventilation pipes 3in. to 4in. 
diameter. Iren or earthenware pipes may be used—a pipe 
to every 300 square feet of surface. The lower ends of 
these pipes should be at different heights from the ground 
throughout the stacks. A thermometer should be lowered 
occasionally through the pipes to ascertain the temperature 
at various depths of the stack. 


In advocating the more extensive use of coke fuel for 
steam wagons, in order to ease the coal situation, the 
British Commercial Gas Association draws attention to 
some eloquent performances. The Midland user of a 
six-ton steam wagon relates that his vehicle, seven months 
old, and having run over 9500 miles without the boiler 
being dismantled, scaled or specially cleaned during that 
time, was put on to three trips, each of sixty miles, in one © 
week, over wet, heavy roads. Two trips were done in one 
day. The load was 6 tons 8 cwt. throughout. During 
the 180 miles run an average speed of 11.1 miles per hour 
was attained, to cover which 1355 Ib. of gas coke, of 
12,000 B.Th.U., were consumed. The vehicle mileage was 
14.876 per ewt. of fuel, while 7.53 lb. of coke were burned 
per vehicle mile, or 1.17 Ib. per ton-mile of useful load. 
The coke cost 25s. per ton, giving a fuel cost per ton-mile 
of useful load of 1.17, while 8.4 Ib. of water were evaporated 
per lb. of fuel. 


A NEw method of freezing in brine has been developed, 
which entirely eliminates all the trade objections to frozen 
fish, giving, when thawed, if the fish has been properly 
stored, a product which is indistinguishable from fresh 
fish. The method, says Ice and Cold Storage, is capable 
of application to fish when landed in our fishing ports, 
the fish when thawed being apparently in exactly the same 
condition as when placed in the brine. The method 
merely consists in immersing the fish in brine, consisting 
of about 18 per cent. of commercial salt in water, cooled 
to some temperature between 0 deg. Fah. and 20 deg. Fah. 
In such brine at_10 deg. Fah. a herring takes about half- 
an-hour to freeze through, while even a large cod is 
thoroughly frozen in three hours. The surface of the fish 
freezes at once, and this coating of ice prevents the brine 
penetrating the flesh of the fish. The brine can be cooled 
by any class of refrigerating apparatus, and all that is 
required is that the fish shall be spread out in some way 
preferably on stacked wire trays so as to economise space ; 
the brine is kept in circulation, so that its temperature 
remains fairly constant in every part of the tanks. 
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NOTICE TO OUR READERS. 


Owing to the pise in the cost of labour and 
material the price of “The Engineer” has been 
increased to 9d. 


The subscription pates on renewal orders have 
therefore been increased by 4s. 6d. per annum at 
renewal dates, and the subscription rates to new 
subscribers by 4s. 6d. per annum as from the ist 
of March, 1918. 





The New Long Range Gun. 


To accentuate the moral impression of their 
military success in the West, and to undermine, if 
possible, the steadfast spirit of the French people, the 
Germans have recently brought into play a weapon 
which appears to be one of the most interesting 
scientific developments of the war. At 8 a.m. on 
Saturday, shortly after an air raid, shells began to fall 
in Paris and its suburbs at intervals of 15 minutes. 
This deliberate bombardment continued until 2 p.m., 
when the mysterious gun in the German lines ceased 
fire. On the following day the bombardment 
recommenced at 7 a.m. and lasted till noon. So far 
the damage caused by the projectiles has not been 
great, and by this time the people of Paris, who have 
displayed an admirable sangfroid throughout the 
critical periods of the war, have doubtless learned to 
accept the new visitation with their customary 
philosophy. Nevertheless, it would be childish to 
pretend that this latest development on the part of 
German science is entirely without significance. 
Judging from the necessarily meagre and rather 
contradictory data already to hand, it appears to be 
established beyond doubt that Paris is under bom- 
bardment from a gun which must be at least 75 
miles distant, since the point at which the enemy’s 
lines are nearest to the capital is 110 kiloms. away, 
and it would, of course, be impossible to build 
an emplacement for such a gun right in the 
front trenches. Most probably, therefore, the weapon 
itself is at least 120 kiloms. distant. Readers of 
this journal do not need to be told that the appearance 
of a gun capable of hurling projectiles over a distance 
of 75 miles represents an epoch-making achievement 
in the science of artillery. It is common knowledge 
that striking progress has been made in almost every 
branch of gunnery during the war. The field piece of 
to-day is greatly superior to the 1914 model in range, 
accuracy, and speed of fire. Howitzers of enormous 
calibre have been built by the hundred, and naval 
guns of unprecedented power are now in action, both 
on shipboard and also on special field mountings. 
It is not long since we reproduced in these columns 
some notes by M. Rousseau, of the Paris Temps, on 
the armament of our so-called ‘‘ hush-hush ”’ cruisers, 
which are understood to carry weapons of exceptional 
size. But although range is, to a certain extent, 
dependent upon calibre, a belief prevailed among 
ordnance experts that any considerable increase in 
the range of guns, though no doubt feasible enough, 
could be obtained only at the cost of disadvantages 
which would outweigh the problematical gain. The 
most powerful gun of which we have official knowledge 
is a 16in. 50-calibre piece, mentioned by . the 
Washington Bureau of Ordnance in its report for 1917 
as having been built and proved for the U.S. Navy. 
No information can be given as to the ballistics of 
this piece. In an earlier report, however, the Board 


gave a few details of the 14in. 50-calibre gun which is 
mounted in the later U.S. single-calibre battleships. 
The maximum range of this gun—.e., firing from a 
mount that would permit of extreme elevation—was 
estimated at 45,000 yards, or more than 254 miles. 
Yet we now have a German gun shelling Paris at 
It is, 


thrice this distance, as we haye said, 








the greatest artillery sensation of a war that has been 
prolific in sensations. The nearest approach to the 
present event was the long-range bombardment of 
Dunkirk in the early part of 1915. On that occasion 
the attacking gun was discovered in a position about 
23 miles away, and identified as a 15in. 50-calibre 
naval piece. Eventually it had to be withdrawn, 
owing to the persistent attentions of British and French 
airmen, and we trust that the antidote will prove as 
efficacious this time, once the mysterious gun has been 
detected. 

Some very instructive comments on the new 
weapon are offered by M. Painlevé, who, besides being 
a distinguished French statesman, is a scientist of no 
ordinary attainments. His views are the more 
valuable because they have been formed after a 
careful inspection of fragments of the projectiles 
which fell in Paris, and in gunnery a great many facts 
may be deduced from such a study. Shell bases 
which have been picked up show the gun to have a 
calibre of 24 cm., or 9.4in., which for many years has 
been a standard German calibre. This discovery 
serves to deepen, rather than to explain, the mystery, 
for it were natural to suppose that a gun of huge 
calibre would have been necessary to obtain great 
range. The ordinary 9.4in. B.L. mounted in German 
and Austrian warships fires a projectile weighing 
from 330 lb. to 400 lb., according to model, and. the 
British 9.2in. shell is of 380 lb. M. Painlevé refers 
to the means which have been adopted for increasing 
the range of guns, such as lengthening the barrel, 
improving the propellant, modifying the shape of the 
projectile, and altering the rifling. “‘ Besides these,” 
he adds, “ other improvements, entirely different in 
nature, about which it would be impolitic to make 
precise statements, have certainly’ been effected. 
These changes, as a whole, should be capable of 
doubling the range obtained prior to the present war.” 
Even so, however, the increased range would be but 
50 miles, if we accept the performance of the U.S. 
14in. gun as the best that had been achieved prior to 
the war. M. Painlevé argues that if the Germans 
have actually trebled the pre-war range of the 
9.4in. gun, they must have done so by combining two 
methods of sending missiles through the air, viz., the 
impulse obtained by ordinary gunfire, and, ‘secondly, 
the mode of propulsion used in discharging rockets. 
He dismisses the hypothesis that the enemy has 
invented a non-recoiling gun which could be fired 
from an airship. On the other hand, he points out 
that if the Germans have not departed from the 
ordinary form of artillery projection, they must at 
least have doubled the muzzle velocity of the pro- 
jectile, increasing it from 2600ft. per second to 
5200ft. “‘ But what must, above all, interest the 
public is that they have obtained this wonderful 
achievement with shells of very small explosive power, 
and consequently not very effective from the German 
point of view.” Another valuable contribution to the 
discussion is supplied by M. Charles Nordmann in the 
Matin. According to that writer, one of the shells 
picked up showed traces of the rifling grooves, not 
merely on the copper Uriving band at the base, but 
upon the greater length of the shell itself, which must 
have been covered with an envelope of copper or some 
other soft metal. Such a device might be neces- 
sary to ensure the necessary rotation, but would 
not in itself explain the increased range. If the 
experiment were considered worth while, it would 
doubtless be possible to endow a gun of medium size, 
say 9.4in., with enormous range, by lengthening the 
chase to 60, 70, or even more calibres, with a special 
breech chamber to receive an abnormally heavy propel- 
ling charge. This length, together with an improved 
form of rifling, might result in a range equal to that of 
the new German gun, and we suggest this theory as 
the only plausible one that fits the facts so far as we 
know them. A gun built on this principle might have 
a phenomenally long range, but its life would be 
very short, for the erosion resulting from the use of 
such a heavy charge would speedily ruin the rifling, 
bring down the range, and render the weapon useless. 
This is the handicap which all high-velocity guns 
labour under, and it must be particularly severe in the 
case of the new German gun. 

The question then arises, why the Germans should 
consider it profitable to manufacture weapons of this 
description which, adding practically nothing to the 
strength of their artillery, are useful only for such 
dramatic performances as those which Paris has 
recently witnessed. All through the war the enemy 
has played for effect, frequently going to great pains 
to bring off some theatrical coup which has given him 
no lasting benefit of any kind. In our opinion, there 
is nothing in the new gun to justify the alarmist 
stories which are circulating in some quarters over 
here, and we note with surprise the remark of a 
leading newspaper that “we may be quite certain 
that our own inviolate shores will soon learn what the 
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new gun can do.” From his present most advanced 
point on the Belgian coast the enemy might con- 
ceivably be able to land a few shells in England, but 
he would have no important objectives to aim at, and 
if, as we believe, aerial co-operation is essential to the 
effective employment of such a long-range weapon, 
German aeroplanes that attempted to carry out 
“ spotting ” duty anywhere near our coast would have 
to reckon with our own vigilant air patrols. As a 
technical innovation the new gun will attract keen 
interest, but the moral effect of its fire has been 
over-estimated by the enemy, and in our judgment its 
sphere of practical utility is as yet very circumscribed. 


Railway Nationalisation Again. 


In the daily papers of the 21st instant, a statement 
appeared that on the preceding day a deputation 
had waited upon the Prime Minister to present him 
with certain resolutions passed at the Blackpool 
Trades Union Congress. Among the objects advocated 
in these resolutions was the nationalisation of railways 
and waterways, and according to Mr.C. W. Bowerman, 
they were enthusiastically received by Mr. Lloyd 
George, who “ clearly indicated that a system should 
prevail in this country similar to that now obtaining 
in France and Germany, and that committees were 
inquiring into the matter. He said that he was 
seized with the importance of that question, and ‘he 
conveyed to us that we need not necessarily wait 
until the end of the war to see something definite.” 
According to another report, the Prime Minister 
expressed himself as being largely in sympathy with 
the proposals for the nationalisation of railways and 
canals. He was prepared, we are told, to go a long 
way in that direction, for experience had shown the 
benefits which would accrue to the nation by a 
unified control of railways. 

In view of these remarks, it would appear desirable 
that we should once again point out some of the evils 
that may arise out of any change from privately- 
owned to Government-owned railways, especially as 
since we last considered this subject—in the leading 
article on “ The Future of British Railways ” of our 
issue of November 30th last—another circumstance 
has’ arisen which may influence public opinion on the 
question of State ownership. This circumstance is that 
the proprietors of the railways appear to be no longer 
opposed to State ownership ; they would seem to be 
willing for the Government to take over their lines so 
long as the financial terms are to their satisfaction. The 
uncertainty of the future has led to the establishment 
within the last six months or so of a Scottish Railway 
Shareholders’ Protection Association, whose purpose, 
as outlined by its secretary at the annual meeting of 
the Caledonian Railway Company on February 19th, 
is “‘ to be a tower of strength behind the directors, to 
see, if the Government handed back the railways to be 
carried on by their former owners, that some pro- 
vision and compensation could be made for the state 
in which the whole railway system was now. On the 
other hand, if the railways were taken over by the 
Government the Association had not a word to say.” 
The last sentence is somewhat vague. It may mean 
that should the Government take over the railways 
the Association would be indifferent, or it may, as we 
prefer to treat it, mean that were the railways to be 
transferred to the State, the question as to their 
condition would not arise. This, maybe, is not 
conclusive proof of the indifference as to the future 
that we allege has come over the proprietors: but, 
on the other hand, there is therein no protest against 
State acquisition. And the same condition of mind is 
to be found among all boards of directors. During the 
past year there has been an awakened interest in the 
question as to what is to happen to their property when 
the warisover. The proprietors have become aware of 
the fact that the cost of present war wages already 
exceeds the total amount distributed in dividends in 
1913. They have also heard that a certain committee 
is investigating the question. Here, perhaps, it will 
be well to re-state the facts as to this committee, 
especially as we have now further particulars as to 
its composition. There is really no committee. 
What has been done by the President of the Board of 
Trade is to set up an advisory panel of experts in 
various branches. This body has, as explained by 
Sir Albert Stanley on November 14th last, no terms 
of reference, and it will not present a report in the 
usual meaning of the phrase. The seventeen gentle- 
men who act on it are, in no case, appointed as 
representatives of certain interests, but purely as 
experts or authorities on particular subjects. 
Mr. W. M. Ackworth is, for instance, a well-known 
authority on State ownership; Mr. W. W. Berry is 
connected with the Board of Agriculture ; Sir John 
Broadbury is at the Treasury ; Sir Gilbert Claughton, 
although chairman of the London and North-Western 
Railway, is an ironniaster; whilst Sir Thomas 





Ratcliff Ellis is an authority on conciliation as well 
as on mining. Mr. Kenneth Lee is connected with 
the Manchester trade, Sir Ernest Moir with the 
Ministry of Reconstruction, and Mr. Ernest Moon is the 
Speaker’s Counsel. Sir William Plender is an 
accountant, and whilst Mr. Frank Potter is the 
general manager of the Great Western Railway, he is 
also an authority on the relations between railways 
and the State. Sir David Shackleton is connected 
with the Ministry of Labour, Sir H. Babington Smith 
was with the Post-office, and Mr. H. Steel is associated 
with the Sheffield trade. Mr. J. H. Thomas will, no 
doubt, advise on matters connected with the railway 
servants. Sir Herbert Walker is, in addition to being 
general manager of the London and South-Western 
Railway, the acting chairman of the London and 
South-Western Railway. Mr. Sidney. Webb is an 
expert in economics, and Mr. A. W. Wyon is an 
accountant. Thus, as will be seen, there is no one 
who can be considered as representative of the 
interests of the shareholder; but, as we have just 
pointed out, the panel is not composed of represen- 
tatives of any classes or interests. The point has, 
however, been made a grievance, which was expressed 
by, among. others, the chairman of the Midland 
Railway who, on February 14th, said, in refer- 
ence to the responsibilities resting on directors, 
“This anxious and responsible duty will, I hope, be 
made as little onerous as possible by the Government 
taking the board of directors or the Railway Com- 
panies’ Association into counsel on all occasions 
when it is contemplated to set up a committee, a 
panel, or any body—the name is unimportant—to 
consider the future of railway companies.” From 
the remarks made by other chairmen it would, 
however, seem that the President of the Board of 
Trade—who, it must not be forgotten, is himself a 
railway man—has been in communication with the 
Railway Companies’ Association on the subject. 
But, again, in no case was any opinion expressed by 
these chairmen as to the serious effects that would 
accrue from the State obtaining possession of the 
railways; the only concern displayed was that the 
shareholders should receive fair treatment. 

We opened our remarks on this occasion by saying 
that it appeared desirable that we should once again 
point out some of the evils which may arise from the 
State taking over the railways. But, really, is it 
necessary to do so? Labour may want the State to 
absorb the railways, and some of the shareholders 
and chief officers may not, because of the uncertainties 
of the future, object. These, however, are not the 
parties most interestéd in the question. The main 
factor in the situation should be the effect nationalisa- 
tion would have on the trade of thecountry. Practically 
all the commercial witnesses who appeared before 
Lord Loreburn’s Royal Commission were opposed to 
State ownership. What has happened to change 
these views? True, the railways have never once 
failed since the war began; but, whilst they are 
controlled by the State, they are operated by the 
companies as before, and are only controlled to a 
degree, for financial reasons, and to secure co-ordin- 
ation. We do not, therefore, think there is any 
necessity for us to advance any arguments in favour 
of the restoration of the status quo when the control 
may be withdrawn, but we feel compelled to urge that 
traders, in their own interests, shall be alive to the 
importance of the subject and to the dangers that 
may result should they become as indifferent as, 
apparently, are the proprietors. It may also be 
desirable to draw attention tothe fact that Mr. Asquith 
at Derby on the 22nd instant, when referring to 
increasing the national annual wealth, spoke of 
“the danger of excessive trust in State supervision 
and control.” We must, however, mention three 
points in the observations reported to have been 
made by Mr. Lloyd George. He is stated to have 
said that committees were inquiring into the matter. 
On this point he has probably been reported a little 
incorrectly. Secondly, he is represented to have 
observed that we need not necessarily wait until the 
end of the war to see something definite. If the 
report is right, it would seem to be in contradiction to 
the statement made on August 15th by Sir Albert 
Stanley, who said then that “the present system of 
railway control would continue for some time after the 
war.” Lastly, there is the observation credited to 
Mr. Lloyd George that experience has shown the 
benefits which would accrue to the nation by a 
unified control of the railways. Here we may, perhaps, 
find some crumbs of comfort. Our railways are 
to-day operated under a “ unified control,” and if 
some. such conditions, i.e. the lines being still 
managed by the companies, are retined, the fears we 
have as to the future will be considerably modified. 











RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
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Tr is with difficulty that we have 
all, during the past week, kept 
our minds to the common duties 
of the day, and it is in vain that 
we have sought the comfort of familiar relaxation, 
Our thoughts are away on the soil of France where 
the long issue of a terrible war is being decided, 
Anxious days they are, but our confidence in the 
united nations that are pitted against Germany to 
save Europe and Asia from Teutonic dominion is 
abounding and unabated, and we look with hope to 
this, the greatest battle of them all, being the last in a 
conflict which has involved the whole world. When 
so much is hanging in the balance, when so much 
depends upon united efforts, when we are all bound 
together by the common tie of the loss of friends and 
kinsmen, when we are all watching events, full we 
know not with what good or evil portents for the 
future, it is surely an unparalleled anomaly that, side 
by side with the latest news of the battle in our daily 
papers, there should be printed records of the petty 
bickerings of a few men with the State, as to their 
rights not to serve their country in its hour of greatest 
need. We are happy to think that the shameful 
resolution which was passed at an unofficial mecting 
of men of the Amalgamated Society of Engineers a 
few days ago was penned before the battle was 
joined, and was approved before the stress that would 
soon be put on these men’s own country was appreci- 
ated. Many-a-one of them, we are sure, regrets now 
that he said ‘‘ aye”? when that resolution was put, 
and would gladly withdraw his word. Indeed, so 
deep is our confidence in the soundness at the bottom 
of their hearts of all British mechanics, and so firm 
is our belief in their inherent patriotism, that we are 
assured in our own minds that if now volunteers were 
called for,even those men who have most energetically 
opposed compulsion, would be amongst the first to 
seek the recruiting stations. Unlike the German 
our people rebel against control and coercion, but 
whenever a difficult task has to be performed, or a 
danger has to be faced, more volunteers are to be 
found for the asking than the need demands. The 
war is one between Autocracy and Democracy, 
between the single coercive power and the general 
will. If Germany should win, then those principles 
of government for which the people of Britain have 
so often bled would be dishonoured, and Great Britain 
herself would escape with difficulty from a position of 
ignominy. The democrats of the Amalgamated 
Society recognise that fact well ; they know what we 
are fighting for, and we believe that whilst they will 
stand for the last letter of their rights upon com- 
pulsion, they would respond with their whole hearts 


as volunteers. i 
* * * & & 


The A.S.E. 
and the 


WeE have received from _ the 
Apprenticeship and Skilled Em- 
ployment Association a copy of 
a memorandum on the Apprentice- 
ship System, submitted to the Ministry of Recon- 
struction. There is amongst those whom old 
Sir Thomas Browne, in his Religio Medici, so quaintly 
describes as ‘‘ complexionally propense to innovation,” 
an ever increasing tendency to disparage apprentice- 
ship. We mean, of course, apprenticeship in its old 
sense —the learning of all the “‘ mysteries ”’ of a trade— 
for the acquisition of the skill that is necessary for 
the performance of a single operation—the ideal of 
some of our latest reformers—is something wholly 
different. Apprenticeship is no more required for 
the proper manipulation of a modern fool-proof, 
single operation, self-acting, auto natic-stop, pressure- 
lubricated, find - your - tools - ready - ground - for - you 
machine, than it is for dibbling potatoes. For 
ourselves, we find it impossible to believe that the 
training of one-operation human automata can any 
more produce a happy and contented class of work- 
people than it can create skilled craftsmen. We 
have, then, read with pleasure this memorandum 
which, whilst it stoutly defends the apprenticeship 
system, recognises that certain reforms and modifica- 
tions of it are essential if it is to keep a place in the 
changing constitution of our national industries. 
Premising that ‘“‘no system of school training, 
however well devised the curriculum and syllabus of 
instruction, can ever satisfactorily take the place of 
actual workshop training amid the realities of 
industrial life,’ the Association points out that 
amongst the virtues of the system is this, that “ it 
imposed a certain most salutzry discipline and 
restraint on the apprentice during the most critical 
period of his life, and was in wholesome contrast with 
the conditions obtaining in the case of the unbound 
lad, free to come and go as he pleased, and 
acknowledging no restraint at all.” The point is 4 
very good one, to which sufficient attention has not 
been given. It is not too much to say that many of 
the industrial and social troubles through which the 
country is passing have sprung directly from the fact 
that the salutary restraint that was put on young 
people by our ancestors grows weaker with each 
succeeding generation. It is not a matter for wonder 
that trades unionists will not obey their leaders, when 
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from their earliest days they have enjoyed—save the 
mark !—independence in the workshop, and only too 
frequently selfish liberty at home. It is from the 
ranks of the younger men that industrial revolution- 
aries are recruited, and we make no doubt that. it 
would be found that the leaders are more often 
drawn from those who have served -a loose and 
indifferent apprenticeship, than from those who have 
been bound to a good-master and who have, whilst 
they really learnt a trade, submitted themselves to a 
beneficent control. 
” ae * a * 


On March 12th a deputation from 


per el the London Chamber of Commerce 
War. and other trade _ associations, 


headed by Sir George Croydon 
Marks, waited upon the President of the Board of 
Trade to lay before him certain criticisms of the 
new Patents Bill which is waiting its turn to come 
before the House of Commons. We are here con- 
cerned with a single point that was raised. A great 
many people feel with us that an injustice is being 
done to patentees by the receipt of fees for monopolies 
which have been rendered useless by the circumstances 
of war. We have urged, and believe were the first to 
urge, that the term of British patents, save those held 
by enemy subjects, should be extended by a term 
equal at least to the duration of the war. The 
deputation put this view before the President of the 
Board of Trade, who, as reported by the official 
organ of his Department, replied: ‘‘ I cannot con- 
ceive of anybody refusing to take advantage of a 
law of that kind ; therefore one has to assume ... . 
that everybody .... would make an application 
for an extension of their rights. . . . I would point 
out to you that these patentees . .. . are really to 
be put into a privileged class by themselves, that they 
themselves are not to be in any way penalised as the 
result of the war.” If this principle were accepted, 
the President held that the Bill would become a 
contentious measure, and that its passage through the 
House would be delayed. We should be interested to 
hear what grounds he has for thinking that a “‘ prin- 
ciple’ so extraordinary would be “ accepted.” We 
are all aware that hardships are inevitable in war- 
time, but we cannot imagine that anyone in his 
senses would argue that a hardship which can be so 
easily removed, that can sg justly be removed, should 
be retained because the easing of the lot of a certain 
number of sufferers would put them in a “ privileged 
class by themselves.’”” On the same grounds the 
State might seize the property of any individuals and 
refuse compensation because by so doing it would 
put the owners in “ a privileged class by themselves.”’ 
The acceptance of so base a principle would disclose 
a lack of principles. We refuse to believe that there 
is any considerable body of thinking men so wholly 
mastered by the selfish policy of the dog-in-the- 
manger that they would begrudge to those who 
could be relieved from any hardships of war the 
benefits that would accrue to them thereby, particu- 
larly when, as in this case, no one would be a penny the 
worse. Can one conceive any worse reason for 
refusing to perform an obvious act of justice, for 
refusing to remove the hardships of war that bear on 
some, than that circumstances render it impossible to 
remove the hardships of all? If this be the strongest 
argument that can be brought against the adoption 
of the course suggested, we have reason to hope that 
its weakness will be so scathingly disclosed in the 
House of Commons debate on the Bill that the 
President will hasten to remove his objections. 


* & * * * 


AT any other moment the attack 
on Paris by a long range gun would 
have attracted more attention, 
and caused more excitemerit than 
it has done. The greater events which are taking 
place have reduced the shelling of Paris to the dimen- 
sions of a tiny detail, and writing here in London, 
where we are still outside the range of enemy ordnance, 
we are rather moved by the scientific problems that 
are presented, than by the possible effect of the new 
weapon—if such it be—upon the present war. The 
facts in our possession are not many. Indeed, the 
only one that can be absolutely relied upon is that 
shells have fallen in Paris at fairly regular intervals 
of a quarter of an hour or so. The projectiles—they 
must have very thick walls and resemble shot rather 
than shell—are reported to be of 240 mm. diameter, 
and are said to have driving bands which show the 
marks of rifling. It is also reported that the position 
of the gun.is known. We may assume that it is at 
some point not far behind the German lines and 
where they most nearly approach Paris, say in the 
neighbourhood of Laon, some 75 miles from the 
capital. Monsieur Painlevé has said that the muzzle 
velocity of the shot must be about twice that hitherto 
generally attained, and a very simple calculation 
shows that that statement is approximately true for 
similar conditions, but since the projectile must rise 
something over twenty miles into the air—the piece 
being elevated to about 40 deg. to give maximum 
range—and will enter a tenuous atmosphere where the 
resistance to its motion will be greatly reduced, 
calculation of the initial velocity required is extremely 
complex. A point of at least equal, if not greater, 
interest is the pressure necessary to give that velocity. 
Let us put the muzzle velocity at 5000 foot-seconds and 


Long Range Guns. 





the weight of the shot at 400 1b. Then we know that 
the total force necessary will be found by the formula 
f = W.V. + 321, where t is the time during which 
the force acts. If the bore of the gun is 50ft. long, 
then t = one-fiftieth of a second, and the total pressure 
is found to be three million three hundred thousand 
pounds, or, in very round numbers, 1500 tons. From 
this it will be seen that an average pressure of 20 tons 
per square inch is required for propulsion alone. 
But work must be done rotating the shot, expelling 
the column of air, &c., so that we may take it 25 tons 
average pressure is required. The maximum then 
must be somewhere between 75 and 100 tons per 
square inch. Such pressures are not outside the 
range of possibilities, but it cannot be doubted that 
the rate of deterioration of the barrel will be very 
rapid, and hence we may assume that a sustained 
bombardment from such pieces is improbable. All 
this argument is based on the assumption that the 
weapon is an ordinary explosive gun placed 75 miles 
away. The facts may be very different. 
ae ek ee 


Srmr Hue Bett spoke recently to 
the Statistical Society of Man- 
chester about Capital. We do 
not know from what classes his 
audience was drawn, but it is a fairly safe assumption 
that an overwhelming majority of those present was 
perfectly in agreement with him long before he had 
begun to speak. We may take it that the members 
of the Statistical Society have given some attention 
to the problems of financing industry, and that, being 
intelligent people and experts in the logic of facts and 
figures, they are in one accord as to the value of 
Capital. Possibly they took away from the meeting 
some new ideas that strengthened their previous 
conviction and provided them with new arguments 
to use, what time they may be drawn into debate with 
an opponent; but when all is said and done it is 
impossible not to feel that addresses like Sir Hugh 
Bell’s are in a large measure wasted because they do 
not reach the right people. We are, of course, far 
from saying that they do no good, for we are aware 
that they filter through the medium of private 
discussions, printed articles and books, debating 
societies and the House of Commons, into other 
sections of society; but at the same time we are 
conscious that much more good might be done by 
them if they were addressed to audiences composed 
principally of those who hold opposite views. It was 
the custom of the past for Capital to live in a water- 
tight compartment. It not only discouraged any 
attempt on the part of Labour to understand it, but 
it regarded such attempts as impertinence. We do 
not blame the past for that attitude, it was inevitable 
in the circumstances of the times; but with the 
change in the relationships that has been brought 
about by the improved education of Labour and by the 
fact that it now plays an important part in the 
management of the State, it is of least equal impor- 
tance that Labour should understand the fundamental 
principles of Capital, as that Capital should show a 
livelier sympathy with Labour. It must be a fact 
obvious even to the most wilfully dense that whereas 
employers are doing a great deal for Labour—through 
welfare work, improved factory laws, better housing, 
canteens, and many other things connected with social 
reform—workpeople do as little as they can for the 
employer. Whilst Capital is endeavouring to improve 
the lot of Labour, Labour is busy seeking means to 
destroy Capital. We cannot but believe that this 
opposition is due in no small part to ignorance. Very 
wrong, very mistaken views about Capital are 
circulated amongst the workpeople, and an active 
propaganda is required to check them. We suggest 
that some of the influential societies which now exist 
for improving the relationships between employers 
and employees should send out peripatetic speakers 
to address workmen wherever it is possible, and to 
give them wider and truer views of the position that 
Capital holds in industrial development. 


Capital. 
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Wood and other Organic Structural Maieriais. By 
C. H. Snow. New York: McGraw-Hill Book 
Company. London: Hill Publishing Company, 
Limited. Price 21s. net. 

THE author of this book, Dr. Charles Snow, of New 

York University, does not break much new ground, 

but he succeeds at an opportune moment in placing 

before his readers a valuable and practical summary 
of existing knowledge concerning wood, oils, paints, 
varnishes and glue. India-rubber also comes within 
his field. He writes primarily for the benefit of 
engineers and architects, and is therefore chiefly 
concerned with the physical, rather than the botanical 
or chemical properties of the materials with which he 
deals. On this point he renders good service by 
calling the attention of students of engineering and 
their instructors to the fact that modern text-books 
on structural materials too rarely extend their survey 
beyond questions relating to the strength and elas- 
ticity of the materials. Such strength is undoubtedly 
the most important property they possess, but it 
should be realised that in practice other properties, 
notably how easy or how difficult it may be to preserve 
the material when in use, are at times just as im- 








portant as, and may even be more important than, 
the strength in settling what material to employ 
under given conditions. Dr Snow believes that 
far too little of a student’s time is devoted to the 
study of organic structural materials, and to-day, when 
every kind of structural material is scarce, many must 
agree with him that a knowledge of alternative 
materials and substitutes is of the greatest practical 
value to the engineer. 

It may be held by some that wood as an engineering 
and architectural structural material has lost nearly 
all its former importance in these days of steel and 
reinforced concrete. It is true that wood has been 
displaced from many of its former important uses. 
It is, however, also true that it is being used more 
to-day than ever before, that the demand for wood 
has never been greater than at present. How far 
this fact is to be accounted for by the war or by 
expansion in the use of wood for other than,structural 
purposes—for example, its use as a raw material in 
the paper making industry—it would be interesting 
to know. But the fact remains that wood as a 
structural material, even in this country, is still of 
sufficient importance te warrant the engineering 
student and the fully trained engineer spending some 
time in acquiring knowledge of its varieties 

Fourteen out of the seventeen chapters in 
Dr. Snow's book deal with wood, its general nature, 
the description and specific properties of particular 
kinds, its defects, its decay and its protection against 
fire and the attacks of vegetable and animal organ- 
isms. The fifteenth chapter carries the discussion 
of the preservation of wood by internal treatment to 
its preservation by the external application of paint, 
oil and varnish, and gives a very satisfactory account 
of the composition, action and application of such 
coatings. The sixteenth chapter is also a logical 
outcome of the previous discussion, for it deals with 
the nature and uses of adhesives, and their application 
by the wood worker. The last chapter deals with 
india-rubber. 

In general the book is written in a very clear, 
instructive, and interesting manner, and shows the 
results of a wide consultation of standard authorities. 
The chapters on the physiology of woods and those 
devoted to the detailed description of the various 
kinds in common use, are particularly well done and 
practical. ‘ 

In chapter nine the author deals with the physical 
properties of woods and introduces this portion of his 
subject by defining certain general terms commonly 
used in treating of the properties of structural 
materials. The definitions given lack that precision 
in the choice of words which should characterise 
the expression of a scientific conception. For instance, 
Dr. Snow defines strength as the property whereby 
‘resistance is offered to the application of outside 
forces.” We know of no inanimate substance that 
resists the application of external force. By changing 
“application ’’ into ‘action,’ matters would be 
improved, but still the definition would lack precision. 
It would be better to speak of strength as the pro- 
perty whereby resistance is offered to the destruction 
of the body by the action of applied forces. It 
would be better still to drop the word “ resistance,” 
a mere figure of speech in this connection, and say 
that the strength of a material is that property by 
virtue of the possession of which it is enabled to 
provide a reaction to the action of applied force. 
Again, the author defines rigidity as ‘‘ the property 
by which a body resists charige of form when acted 
upon by an external force,’ and adds that “the 
amount of force and the nature of the deformation 
are not regarded.”’ Even though we assunie that the 
author means “ shape,” when he writes “‘ form,” the 
definition is inaccurate and misleading, for it omits 
all mention of the fact that rigidity is to be measured 
under the condition that the volume of the deformed 
body is to remain constant. The author’s definition 
of elasticity is satisfactory so far as it goes, but for 
some unknown reason the definition of “‘ modulus of 
elasticity ” is given on a preceding page as part of the 
definition of strength, and even then it is defined as if 
Young's were the only modulus of elasticity. 

The chapter on india-rubber is headed “ India- 
rubber as a structural and machine material.” It is 
wrongly described, for it deals hardly at all with 
manufactured rubber as the engineer uses it, and 
almost entirely with the collection, preparation and 
properties of untreated raw rubber, a substance which 
the engineer only once in a blue moon is called upon 
to handle except in connection with its cenversion 
into manufactured rubber. Some of the statements 
made in the course of this chapter also require 
correction. Thus Dr. Snow states that “at the 
present time “’—his preface is dated June, 1917— 
“the larger part of the world’s supply of rubber is 
wild rubber.”’ This was not true even in 1914. In 
1916 the output of plantation rubber was nearly 
three times that of wild rubber. Elsewhere he speaks 
of rubber as a “gum.” In a book, one chapter of 
which is devoted to a discussion of adhesives, one 
would not expect to find the repetition of this chemi- 
cally inexact terminology. The whole chapter gives a 
very uninforming picture of the rubber industry. 
Thus tucked away in the middle of a short sentence 
detailing the chief solvents of crude rubber are the 
words “ petroleum spirits." This is the only indica- 


tion of the fact that solvent naphtha is the basis of the 
rubber waterproofing process. 
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REINFORCED CONCRETE VESSELS. * 
By WALTER POLLOCK, Member. 


Limitations.—For river craft, pontoons, floating dry 
docks, floating piers, &c., reinforced concrete construction 
will probaply develop and become a permanent industry. 
For river and harbour lighters, tugs and coasting vessels, 
this form of construction will if all the present experimental 
vessels are successful, probably remain a recognised form 
of construction for some years to come. Steel vessels 
may come back to their own as soon as freights are low 
and the competition keen. For larger vessels, up to say 
2000 tons deadweight capacity, reinforced concrete will 
no doubt prove a practical and commercial proposition 
for afew years. A vessel of 5000 tons is being constructed 
in San Francisco, but it is difficult to see the advantage 
of using concrete in this case, as the amount of steel re- 
quired for reinforcement, &c., will probably amount to 
75 per cent. of that of a steel ship of the same deadweight 
capacity. The gain, together with the saving in skilled 
labour, seems hardly sufficient to warrant the increased 
weight. It therefore seems probable that immediately 
the really critical situation as regards steel and skilled 
labour is passed, large vessels will no longer be constructed 
of concrete. 

Ideal Points aimed at.—Designers and builders are striv- 
ing to produce a reinforced concrete vessel :—(a) That will 
as nearly as possible reduce the weight of the hull to that 
of a steel ship of the same deadweight capacity. (b) That 
will contain not more than one-quarter or one-fifth of the 
stee] that is required in a steel ship. (c) That will be 
sufficiently strong and safe with a thin concrete hull to 
stand stresses and ordinary knocks, and at the same time 
have the necessary density to ensure watertightness. (d) 
With a concrete that will not fracture by expansion and 
contraction, and that can be protected from disintegra- 
tion in contact with acids, &c. (e) That can be launched 
quickly after completion, without danger to the concrete 
work. (f) That after bottom and side damage has been 
repaired, can be put to work again quickly without wait- 
ing several weeks for the repair work to set and harden. 

Consideration of Design.—The underlying principles 
are to use only the amount of steel necessary to take up 
the tensile stresses and for the concrete to do the rest and 
stiffen the structure. The ‘‘ web” of the transverse 
section of a steel ship—that is, the connection of the deck 
and bottom plating—requires a considerable weight of 
steel plates which in the reinforced concrete vessels is 
mostly substituted by concrete. From the naval archi- 
tect’s point of view there are no great difficulties in the 
design and construction of these vessels. River vessels 
have’ to provide only for ordinary hydrostatic pressures, 
except where they have to ground on an uneven bottom, 
and the shocks and stresses due to coming in contact with 
other vessels, quay walls, &c. Sea-going vessels have to 
provide for dynamic forces due to mooring, berthing, 
docking, &c., as well as sagging, hogging, and torsional 
strains when striking or falling in a heavy sea. The vibra- 
tion of a ship in ballast after striking a wave may be found 
one of the most serious problems in concrete ships. The 
bending and hogging strains due to wave conditions can 
be readily calculated, but the torsional and racking strains 
cannot. Shallow-draught and river vessels, having as a 
rule only the strains due to unequal loading, grounding, 
&c., thus allow the scantlings to be lighter than is neces- 
sary for sea-going vessels. 

The ideal design would appear to be a vessel with longi- 
tudinal construction—dispensing with two-thirds of the 
usual floors and frames—fitting only a few web-frames and 
as many bulkheads as possible, and, in addition to the 
usual longitudinal rods, a series of diagonal ones, In 
larger size vessels it would no doubt be advisable to fit 
a centre bulkhead for the full length of the ship; but in 
any case it is advisable for cargo vessels to have the hatch 
coamings continuous all fore and aft, as shown in Fig. 1. 
In smaller vessels a continuous carling, even if it projects 
bin. above the deck, is desirable. The calculations are 
in general similar to those of a steel ship. A set of curves 
of bending moments and shearing forces for a 300-ton 
deadweight vessel are given in Figs. 4 and 5. 

It is not difficult to design a reinforced concrete vessel 
with graceful form, nice curved lines and a handsome sheer, 
though difficulty and expense are involved in building 
and in keeping the steel reinforcement in place during 
moulding and casting. To overcome these difficulties, 
the author designed the “‘ straight-lined ” vessels in July, 
1917, and published a number of designs wherein all the 
transverse sections are straight lines throughout the ship, 
the sheer being also in straight lines. The central portion 
of the ship for more than two-thirds of the length is rect- 
angular except for the angle of the bilge, which forms a 
double chine—see Fig. 3 and Fig. 7. 

_ If the steel reinforcement is not kept in its proper posi- 
tion both vertically and horizontally in the thin slab walls 
of the shell, bulkheads, hatch coamings, bulwarks, casings, 
Xc., a considerable amount of the strength of the rein- 
forced concrete structure will be sacrificed. Take for an 
example a 3in. slab curved vertically, horizontaily, and 
diagonally, as is the case on the bow of an ordinary ship- 
shaped vessel. It is almost impossible to keep all the 
steel work in its proper position, and a deviation of only 
jin. of the bars one side will bring them so close to the 
surface as probably to throw off the concrete, or if set 
inwards will considerably reduce the strength of the slab 
locally. Furthermore, if the steel rods be not true to line, 
they tend to straighten out when subject to a tensile pull 
and cause the concrete to burst off, besides reducing their 
effectiveness by introducing secondary stresses. 

The unit method of construction is being tried, but the 
advantages for ship work have yet to be proved, while 
the disadvantages are serious; so that the monolithic 
system, which makes it easy to obtain continuity of 
strength, is almost universally used. For small vessels, 
barges, &c., a slab form of construction—Fig. 10—should 
be much more economical, as it dispenses entirely with 
floors and frames, side keelsons, stringers, beams, &c. 
The shuttering being reduced to a minimum, is quickly 
placed in position and more rapid construction attained. 
Bulwarks and hatch coamings are difficult to design for 
avoiding damage whilst loading or discharging cargo. 
The former can therefore be dispensed with and hinged 
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stanchions and lifelines substituted, especially if the hatch 
coaming is made continuous. The latter should have a 
strong top and rest bar to avoid damage—see Fig. 9. 

Fenders are necessary for all concrete vessels to protect 
the concrete, but in an experimental barge of 130 tons 
deadweight capacity, fenders have been entirely dispensed 
with on the advice of the concrete designer, the corners 
of the gunwale being well rounded and finished off with 
a mortar of one of cement to one of sand, so as to avoid 
being chipped when coming in contact with or striking 
other barges. A solid half-round for the gunwale, as 
shown on Fig. 10, and other chafing irons are desirable 
and may prove an advantage. It would be advisable 
to fit fenders to ali vessels as a precautionary measure, at 
least for the present, following the usual method of fitting 
close against the concrete work instead of a few inches 
off the shell with wood chocks in way of the bolts. A 
fender at the bilge, as shown on Fig. 9, will protect the 
concrete and at the same time, act as a bilge keel. All 
edges or corners throughout the vessel should be rounded 
or bevelled where possible to prevent being chipped or 
broken off. If the concrete is subject to considerable 
rubbing or chafing it will wear away. 

There are the following methods of reinforcement :— 
(a) Wire netting, expanding metal, and similar mesh work 
with or without bars. (b) Flat bars, special bars, steel] 
joists, &c. (c) Round bars of varying diameters. 

All of these are suitable for either the unit method or 
the monolithic method of construction, and may be used 
either singly or in combination. 

The wire netting and expanded metal is not likely to 
be adopted for the shell work of sea-going vessels, because 
of the difficulty in keeping it true to line and obtaining 
homogeneity, as well as its excessive cost and the difficulty 
in varying the network sufficiently to suit the stresses. 
Various sections other than round bars have been adopted 
ina number of cases, especially in America, but no doubt 
the round bars will be generally adopted, because they 
utilise the steel without waste, are easy to arrange in posi- 
tion, easier to bend, more readily obtainable, and adapt 
themselves to a minimum quantity of concrete. Some 
claim that mechanical bond bars—to which kind all special 
bars belong—develop greater adhesion than round bars, 
but many reinforced concrete experts think the claim 
fallacious. 

The larger steel bars are arranged longitudinally, 
generally in way of the deck line and the bottom of the 
ship, while there are also rods of nearly the same size 
arranged transversely, the whole being connected by 
sma]] bars from in. to jin., forming, say, a 6in. mesh 
over the whole surface, making as far as possible a mono- 
lithic structure, a reduction in the number or total sec- 
tional area of the rods, both longitudinally and trans- 
versely, being arranged towards the ends of the vessel. In 
order to resist the diagonal tensile stresses induced in a 
beam by the action of the shearing force, stirrups are 
frequently introduced extending between the tension and 
compression members. They may be considered as the 
web members of a truss system, the triangulation of which 
will vary as they are placed vertically or diagonally. 

The resistance of concrete to tension is generally 
neglected, and it seems desirable to neglect it in ship 
design, but attention should be given to the fact that 
concrete is comparatively weak in tension, and therefore 
may be rather unsound for some part of the full thickness 
of the section, and, consequently, the water-tightness 
depends on a section of less thickness. It seems advisable 
at the present time to employ a factor of safety of six as 
regards the crushing strength derived from experiments 
on concrete blocks made in the ordinary way, and allowed 
to dry out in the air, such crushing strength being that 
obtainable at three months. ; 

In ordinary building work, considerable dependence is 
placed upon the ‘‘ adhesion ” of concrete to steel, as it is 
called, but perhaps it would be better to speak rather of 
the “‘ grip,” as indicating that the bond between the steel 
and the concrete is derived chiefly from the contraction 
of the concrete in hardening in air. Therefore precaution 
is taken to give a mechanical bond by hooking or bending 
the ends of all reinforcement. It will be found advan- 
tageous to employ concrete richer in cement than that 
ordinarily used for buildings, and made with ballast or 
other coarse material—sometimes called aggregate—re- 
tricted in size. There is also another element in question, 
as to what reduction in stress, if any, should be allowed 
in concrete which is always kept in water, and that which 
is alternately wet and dry, while it is necessary in addi- 
tion to ascertain what effect salt water has on the strength 
of concrete as used in a vessel, although data go to show 
that salt water has no effect on a dense concrete ; this is a 
subject that can well be experimented with in regard to 
concrete shipbuilding. In a steel ship, say, up to 1000 
tons, it is usual to allow a stress of 8 tons per square inch 
on the steel, but in view of the uncertainty of the behaviour 
of the concrete work at sea, it will no doubt be found 
advisable to allow only one-fifth of the ultimate tensile 
resistance for the reinforcement. 

Weight of Hull.—The weight of reinforced concrete hulls 
is the most serious problem in the adoption of this type of 
vessel, the concrete being 143 lb. per cubic foot, plus the 
reinforcement. The bare hull with fittings of a coasting 
vessel of, say, 300 tons deadweight will weigh 130 per cent. 
more than that of a steel vessel, while the increase in total 
displacement is about 40 per cent.—see table below. 
Put in another way, if a concrete coaster was built of the 
dimensions and coefficient of fineness of a 420-ton dead- 
weight steel vessel, it would only carry 300 tons deadweight 
on the same draught. The linear increase—length, breadth, 
and depth—would be 12 per cent. to 14 per cent. greater 
for a concrete vessel*than for a steel vessel. 

The table given below shows a comparison of a 300-ton 
deadweight auxiliary coaster in concrete, wood and steel. 
The figures in the table of the 300-ton concrete vessels are 
based on the ordinary method of construction, as shown 
in Figs. 1 to 3, and not the author’s improved method of 
construction shown in Fig. 8. The practice of stating 
that a concrete hull is from 50 per cent. to 70 per cent. 
heavier than a steel vessel of the same dimensions does 
not give a fair comparison, because the concrete hull 
would carry much less cargo. The method of comparing 
the weights to vessels of similar deadweight has therefore 
been adopted. It will be seen that the total steel is only 
27 per cent., the reinforcement alone accounting for 25 per 
cent. of that of a stee] vessel of the same deadweight 





capacity. The weight of the bare hull of the 500-ton 
vessel, illustrated by Figs. 8 and 9, is only 400 tons, which 
shows a reduction of 15 per cent., as compared with the 
figures of the 300-ton concrete vessel. A 1000-ton dead- 
weight towing lighter would weigh about 90 per cent. to 
100 per cent. more, the displacement being about 25 per 
cent. more, and the linear increase 7 per cent. more than 
that of a steel lighter of the same deadweight. The per- 
centage difference in weight gradually decreases up to, 
say, 2500 tons deadweight. 


Comparison of a 300-ton D.W. Vessel in Conercte, Wood, and 








Steel. 
1 
| Reinforced , } 
conceete: Wood. | Steel. 
Length 125ft. | 108ft. | 105ft. 
Breadth .. . ows es 25f 23ft. 9in. | 21ft. 
(PS rea 11ft. 9in 10ft. 7in. | 11ft. 4in. 
Draught bottom of keel aft .., 10ft. 3in. 10ft. 3in. | 10ft. din. 
(no keel) (keel) | (no keel) 
Deadweight cargo, tons... 300, 300 | 300 
Cubic capacity of holds and, | | 
hatchways, ft. .. .. ..| 17,320 | 12,350 | 12,500 
Displacement, tons.. .. . -| 640—C 495 | 455 
Time to construct, months .. 4 8 } 6 
Weight of steel, tons 5 23h CO 165 COS 110 
290 | 140 | i20 


Weight of bare hull, tons 





Disadvantages.—The principal disadvantages are :— 
(a) Greater weight and, consequently, greater displace- 
ment for the same deadweight. (6) Increase of nett ton- 
nage and consequent increase in port and harbour dues. 
(c) Increased cost of building and launching ways. (d) 
Longer time to repair if bottom repairs are necessary. 

Advantages :—({1) Much less steel than is necessary for 
a steel vessel, and no waste due to scrap. (2) No loss of 
strength due to rivet-holes and jointing as in a steel vessel. 
(3) Cheaper and quicker construction. (4) Very little 
skilled labour, no platers, anglesmiths, or riveters re- 
quired. (5) Longer life and reduced depreciation. (6) 
Reduced upkeep and repair bill. (7) Freedom from dry 
rot as in wooden vessels, and freedom from corrosion as in 
steel vessels. (8) Smoother surface and less skin friction. 

With regard to depreciation, so far as can be at present 
ascertained, the concrete should last for several hundred 
years. Depreciation, however, may take place in the 
steel bars due to corrosion and fatigue of the metal. The 
former will only occur if the concrete is permeable to 
water and air ; this can be avoided by a careful selection 
of the materials used and by strict overseeing of the mixing 
and casting operations. The question of fatigue of the 
metal would depend upon the stresses set up on the steel 
due to the “ working ”’ of the ship, but this is not likely 
to affect the vessel up to, say, the first fifty years of its 
life. 

Local Strength.—Damage as a result of a collision should 
uot be so serious as some critics appear to imagine. Asan 
instance of the strain reinforced: zoncrete is capable of 
withstanding, there is in Flanders to-day the tank of a 
water tower that was brought to the ground with a crash 
by the legs having been shot away, and yet that tank is 
still capable of holding water. It is 66ft. by 33ft. by 
8ft. 6in. deep. The forces set up by collision are prac- 
tically incalculable, and depend on the speed of collision, 
the angle of impact, the point at which impact occurs, 
and other factors. However, the local strength of the 
structure can be arranged to withstand a momentum or 
blow which compares quite well with ordinary steel con- 
struction. The repairs can be made quickly, but bottom 
repairs may require three weeks to harden before the 
vessel can be loaded and put to sea. 

Classification Rules.—At present there are no recog- 
nised rules for the construction, although all the Classifica- 
tion Societies are studying the subject. The Norwegian 
Veritas have formulated some rules which include the 
following :—The stress on the steel is not to exceed 6.35 
tons per square inch when in compression and 5.08 tons 
per square inch when in tension. The modulus of 
elasticity of the concrete is to be taken as one-fifteenth of 
steel. The stress when in compression not to exceed 570 Ib. 
per square inch, or one-sixth the strength of the concrete. 
The stress when in tension not to exceed 57 lb. per square 
inch. The outer bottom, between the floors, is to resist a 
water pressure equal to 50 per cent. more than the maxi- 
mum draught, and in foreign-going vessels for 20 per cent. 
amidships—25 per cent. of motors fitted aft—to resist a 
pressure of twice the vessel’s maximum draught. The 
inner bottom, where fitted, to resist a pressure equal to 
25 per cent. more than the maximum draught. The sides 
of the vessel between the frames to resist a pressure of 
75 per cent. of the maximum draught, the forecastle 60 per 
cent., and the bridge or deck-house 50 per cent. The deck 
between the beams to resist a pressure equal to 35 per cent. 
of the maximum draught. Stanchions to beams and hatch 
ends are supposed to bear a weight of water of 4.35ft. on 
the main deck, and 2.85ft. on the upper deck. A water- 
tight bulkhead to resist a head of water equal to its height, 
plus 3.35ft. The deck and bulkhead steel rods to be 
covered with at least jin. of concrete, and those in the 
bilges with at least Zin. of concrete. Where rods have to 
resist pressure, they are to be spaced not more than 15 
diameters apart. The overlap of rods to be sixty times 
the diameter. Welding is only allowed by special per- 
mission. A solid fender of wood to be fitted for the whole 
length of the vessel above the load line. Ceilings and 
cargo battens must be fitted in all cases. When the hatch 
coamings are made of concrete, they must be boarded 
with wood or protected in some other way against knocks. 
The stern frame is to be of the size required for a steel 
vessel of similar size. 

Lloyd’s Register of Shipping are. prepared to give an 
‘* A” Experimental Class to vessels approved by them, 
and will, no doubt, in due time prepare rules, as also the 
British Corporation Registry, Bureau Veritas, &c. 

Concrete Material.—The best concrete is the concrete 
that is the densest—the principal consideration is its per- 
meability. To obtain the necessary density the cement 
must be finely ground, the aggregate carefully graded, 
and not too coarse, and the mixing thorough. If the con- 
crete is too rich it is subject to greater contraction and 
cracks. It is made of cement, sand, and aggregate, and 
for shipwork the ae are usually of 1 to 14 to 1} 
by weight, although the author prefers to specify a mixture 
of 1 to 3 graded }in. downwards. The cement usually 
obtainable is to the British Standard Specification, which 
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provides for a residue on a sieve 180 x 180 = 32,400 
meshes per square inch, not exceeding 14 per cent. The 
finer the grinding the better, and as manufacturers now 
often produce cement with up-to-date machinery, a resi- 
due of 6 to 8 per cent. might be insisted upon with advan- 
tage. ‘The great point is to get a concrete that is not only 
strong but impervious to water, for otherwise the rein- 
forcement may rust and throw off the concrete. The 
sand should be clean and sharp, and pass through a sieve 
having square meshes ,3,in. in the clear ; the grains should 
vary regularly between coarse and fine without a large 
proportion of either extreme. The aggregate must be 
clean and sharp and able to pass through a jin. mesh, and 
be retained on a in. mesh. If the aggregate is large, 
the homogeneity, even when tamped, would not be as 
perfect as it should be. The best concrete will be obtained 
from crushed granite chippings from }in. dust washed. 
lf crushed granite is not available, and it is proposed to 
use gravel, preliminary dry experiments can be made by 
filling a measure with the gravel and then finding the 
greatest amount of sand which can be mixed with the 
gravel and shaken into the same measure. This will be 
in the neighbourhood of 35 per cent. Ten per cent. more 
than this ascertained quantity should give the correct 
ratio. Smooth gravel should not. be used, but crushed 
flint and crushed gravel will do’ very well. 

Material of Reinforcement.—The steel for the rods is 
usually of shipyard quality of mild steel 28 to 32 tons per 
square inch tensile, although some reinforced concrete 
experts prefer medium carbon steel—to which category 
shell discard steel belongs—with 35 to 45 tons per square 
inch tensile, a contraction of area at fracture not less than 
45 per cent., to withstand bending cold to 180 deg. around 
a diameter equal to twice that of the bar without fractur- 
ing the skin of the bent portion. All bars used to be bent 
cold, and any showing signs of brittleness in the process 
of bending to be rejected. 

Structural Details, Concrete Work.—A minimum covering 
of the reinforced steelwork with concrete is desirable :so as 
to reduce the weight of the structure, while, at the same 
time, it must be sufficiently strong to prevent the con- 
crete from breaking away under the torsional and other 
stresses that a vessel is subject to. For the slab work it 
will be found necessary to have at least a covering of 
1}in. of concrete over all the bars, floors, frames, and keel- 
sons, and where heavy bars are used it is advisable to 
have a covering of not less than lin. of concrete, and even 
ljin. may be necessary. The deck may have a granite 
finish composed of jin. washed granite and cement gauged 
23 to 1, laid at the same time as the under concrete, and 
sprinkled with fine carborundum before the casting is 
fmished. The latest vessels being constructed by the 
author are having a chequer pattern cast in the finishing 
coat. For a 300-ton vessel a 3in. shell or slabwork will 
Le found sufficient, for a 500-tonner 31in., and for a 1000- 
tonner 4in. 

Structural Details of Hull, Steelwork and Fittings.—The 
stern frame requires. special consideration and design to 
ensure proper attachment to the reinforce«| concrete work, 
especially where a stern tube is fitted. Fig. 2 illustrates 
the author's patent stern frame, the construction in several 
pieces being really a war measure and designed to reduce 
the amount of forged work to a minimum. It will be 
noticed that the reinforced rods are well connected to the 
plates and angles. At present it is hardly worth while to 
inake the rudders of concrete, although this is quite pos- 
sible for large ships ; the same remarks apply to masts. 

Cost of Construction —The prime cost of the finished 
reinforced concrete work for an ordinary vessel with ship- 
shaped lines at the present time should average £8 15s. 
‘per ton, made up with the double shuttering at 18s. per 
Square yard for timber and 6s. 6d. for labour—the con- 
crete at Is. 8d. per cubic foot, and the round steel bars 
from £16 10s. per ton for the large diameter to £22 10s. 
per ton for the small diameters. Vessels with straight 
lines will cost less, and probably a saving of £1 to £1 5s. 
per ton will be made, the usual establishment charges 
and profit being added. These figures are based on a 
300-ton deadweight coaster,and for the first vessel only. 
Larger vessels would, of course, show a reduction. Assum- 
ing that the shuttering will last for five vessels of the same 
design, the cost of the wood could be divided over that 
number, but would require an addition of 10 per cent. of 
wood in each case to cover depreciation and damage. 
If the wood were coated, as mentioned on page 13, the 
straight shuttering might last for eight vessels and the 
curved for six vessels. The cost of removal and re-erec- 
tion for the second and subsequent vessels might be taken 
at, Say, 9s. per square yard for double shuttering on each 
oceasion. ‘The cost of fenders, woodwork generally, 
fittings and equipment will be the same as for a steel or 
wooden vessel of the same size, but owing to the larger 
dimensions, will be about 8 per cent. greater for a vessel 
of the same deadweight. A considerable reduction is 
obtainable in the labour, because anglesmiths, platers and 
riveters are practically dispensed with. Taking the hull 
complete and comparing with steel and wood construc- 
tion, even if the steel is obtainable at £11 15s. per ton, 
concrete vessels of the same deadweight should, if stan- 
dardised, be constructed at 20 per cent. less cost than a 
steel vessel, and 10 per cent. less cost than a wooden vessel. 
The machinery for propulsion will, of course, cost more 
because of the extra displacement. With regard to the 
time for construction after, say, three building berths have 
heen prepared: with ample labour available, and after 
the first vessel has been cast, the one set of shuttering, 
so long as it lasts, should enable a barge of 130 tons dead- 
weight to be completed and Jaunched every ten weeks, 
a 300-ton deadweight coaster every sixteen weeks, and a 
1000-ton deadweight coaster every twenty weeks. 








Tue InpustriaL Reconstruction Councit.—The Industrial 
Reconstruction Council is holding the second of its series of 
important provincial meetings, at the Assembly Hall, Edinburgh, 
on Wednesday, April 3rd, at 8 p.m. The Lord Provost will 
preside, and Dr. Addison, Minister of Reconstruction, will be 
the principal speaker. The object of the movement is to arouse 
a widespread interest in the recommendations of the Whitley 
Committee for the establishment of a Joint Council in every 
industry, and in view of the recent publication of the second 
report, this meeting is particularly opportune. Applications for 
tickets should be made to the Secretary, The Industrial Reeon- 
struction Council, 8, Bouverie-street, E.C. 4. 





BRITISH RAILWAYS IN 1917.. 


THE annual reports of the railway companies for the 
past year give as little information as those of the preceding 
two years ; only the total amount of capital expended, the 
expenditure and the balance-sheet are shown. The 
capital expenditure in 1917 was exceedingly small, but 
expenditure greatly increased on account of the greater 
freight train mileage and the increased cost of material. 
The eleven chief English companies show an aggregate 
increase in expenditure of £9,631,802. The eleven 
smaller English companies an increase of £526,612; the 
five London electrically-operated railways an increase of 
£303,099 ; the seven Welsh companies, an increase of 
£328,276 ; and the five Scottish companies an increase of 
£1,687,862. No particulars are, or can be, given of the 
receipts, as the proportions are not divided among the 
companies during the time they are under the control of 
the Government. 

Taking the principal reports and reviewing them 
briefly, we notice that the 

Great Central increased its capital by £47,423, of which 
£24,090 were spent on lines open for traffic, and £24,671 on 
joint lines. Expenditure increased by £747,728, and the 
investments in Government securities from £6443 to 
£243,943. 

Great Eastern.—The capital account received a credit of 
£100,982 for two steamboats lost whilst in the service of 
the Government; £20,552 were spent on railways, and 
the total was a credit to capital of £70,012. Expenditure 
increased £687,119, and investments in Government 
securities from £676,630 to £1,123,204. 

Great Northern.—Capital increased £63,122, of which 
£60,002 were for railways. Included in this item is the 
Waltham and High Dyke Railway opened in October. 
Expenditure increased £450,961. The investment in 
Government securities fell from £672,940 to £27,352; but 
‘‘ cash on deposit at interest”? increased from £251,360 to 
£1,005,249. The chairman stated at the annual meeting 
that the war wages were costing £1,700,000 a year. 

Great Western.—Capital increased £53,630. including 
£35,529 for land and buildings for manufacturing and 
repairing works. Expenditure increased £1,386,948, and 
the receipts from general interest rose from £126,219 to 
£253,098 ; and investment in Government securities from 
£3,984,683 to £5,885,002. At the annual meeting of the 
company the chairman said that the war wages were 
costing £3,500,000 a year, and that the passenger mileage 
—-owing to the restrictions introduced on January Ist, 
1917—was 22,755,000 less, but the freight mileage 
4,781,000 or 23.7 per cent. more. 

Lancashire and Yorkshire.—Capital increased £284,844, 
but a sum of £192,306 was purely nominal: the actual 
capital expenditure was £92,527, of which £14,723 went on 
“goods and parcels road vehicles.’ Expenditure 
increased £719,470, and investments in Government 
securities from £762,302 to £869,977. 

London and North-Western.—Capital increased by 
£289,096, of which £48,394 were spent on lines open for 
traffic ; £31,744 on lines not open; £86,441 on rolling- 
stock—probably for the electrical services—and £77,284 
on electric power stations. Expenditure increased by 
£1,931,424, general interest from £90,156 to £148,324, 
and investments in Government securities from £2,538,337 
to £3,650,000. . 

London and South-Western.—The capital account was 
increased by £97,554, of which, the chairman said, £46,000 
were devoted to the enlargement of Waterloo Station, 
£79,000 to the electrification of the London suburban lines, 
and £14,544 to the new gravitation yard at Feltham. 
Expenditure increased £679,004 and investments in 
Government securities from £244,500 to £625,000. 

London, Brighton and South Coast.—Owing to credit 
for £28,027 for steamboats, the capital account had a 
credit balance of £4196. Expenditure increased £293,016, 
and investments in Government securities from £6249 to 
£251,249. The chairman said at the annual meeting that. 
the passenger receipts were 30 per cent. higher than in 
1913, and the goods mileage 37 per cent. greater than in 
1916. 

Midland.—The capital account was increased by 
£110,438, of which £19,460 were expended on lines open 
for traffic, and £90,111 on new lines. Expenditure 
increased £1,318,443 and investments in Government 
securities from £1,270,333 to £3,719,723. In the steam- 
boat depreciation fund £156,000 for was the loss of the 
** Donegal,” torpedoed whilst employed as a hospital ship. 
It was stated at the annual meeting that in 1917 there 
were 5,000,000 tons of coal carried to London, as com- 
pered with 4,550,000 tons in 1916, and 3,300,000 tons in 
1913. War wages are costing £4,000,000 a year. 

North-Eastern.—The capital expenditure was £121,568, 
of which £114,582 were spent on docks—-the King George 
Joint Dock presumably. Expenditure increased by 
£1,084,017, and investments in Government securities 
from £1,758,754 to £2,952,639. 

South-Eastern and Chatham Joint Managing Committee. 
—The capital account was increased by £22,382, of which 
£20,371 were spent on lines opened for traffic. The 
expenditure increased by £333,672. The chairman stated 
that £293,048 had been received from the Government for 
the restoration of the line between Dover and Folkestone, 
which sum had been placed to the suspense account, and 
is evidently included in the increase from £466,512 t 
£815,932 depreciation fund for railways. : 

Scottish Compaunies.—The only noteworthy item in the 
reports of the five Scottish companies was the North 
British capital expenditure of £192,119, of which £114,199 
were expended on docks—presumably Methil. It is 
somewhat remarkable to note that not one of the Scottish 
companies shows any investment in Government securities. 

Of the remaining British companies it may be noted 
that the Furness expenditure increased by £116,955. 
The chairman said that that company carried 5,410,039 
tons of freight in 1917, as compared with 4,959,332 in 1916, 
and 4,523,661 tons in. 1915. The North London increased 
its investments in Government securities from £150,000 to 
£192,500. The expenditure on the North Staffordshire 
increased £152,766. The Taff Vale expenditure in- 





creased £102,958, and its investment in Government 
securities from nil to £97,000. The Wirral increased its 
general reserve from £5000 to £9000. The Metropolitan 


~and distance from source, also to i 





Railway Company’s investments in Government securities 
fell from £268,016 to £211,729, but the casb at bankers 
rose from £92,311 to £146,874. The Metropolitan 
District’s investments were increased from £167,620 to 
£449,951, and those of the London Electric Railways 
Company from £239,352 to £395,502. 








IRON AND STEEL INSTITUTE. 


THe annual meeting of the Iron and Steel Institute will be 
held in the House of the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, May 2nd 
and 3rd, 1918, commencing on Thursday at 10.30 a.m., and on 
Friday at 10 a.m. On Thursday, Mr. Schneider will deliver his 
presidential address. The following papers have been submitted 
for discussion :— é ae - : 

Report of the Blast-furnace Committee : Practical Points 
affecting Yield and Efficiency of Blast-furnaces. = 

G. D. Cochrane: ‘‘ Importance of Coke Hardness. E 

Dr. F. H. Hatch: “ Economic Value of the Jurassic Iron 
Ores of Great Britain.” 2 

T. C. Hutchinson: ‘ Fuel Economy in Blast-furnaces. 

A. Lennox Leigh: ‘‘ Economy in Gas Cleaning.” 7 

Kenneth Chance : ‘‘ Potash Recovery from Blast-furnaces. 

Y Lewis: ‘* Manufacture of Portland Cement from Bla-t- 
furnace Slag.” 

Dr. J. E. Stead: ‘“* Blast-furnace Bears.” : 

Dr. A. MacWilliam : ‘“ Technical Aspects of the Establishment 
of the Heavy Steel Industry in India, with Results of some 
Researches connected therewith.” h 

B. Talbot : “ Production of Sound Steel by Lateral Compres- 
sion of the Top Portion of the Ingot.” : 

J. N. Kilby: ‘ Steel Ingot Defects.” ; 

Dr. J. E. Stead: ‘ Notes on Inclusions in Steel and Ferrite 
Lines.” 

A. McCancc : ‘‘ Non-metallic Inclusions in Steel.” 

Dr. W. Rosenhain and D. Hanson: ‘* A Cause of Brittleness 
in Mild Steel Boiler Plates.” bs 

F. F. Law: ‘ Effect of Mass on Heat Treatment.” ; 

J. H. Whiteley: “‘ Effect of Cold Work on the Divorce of 

ite.” < 
a: Van Den Broek: ‘‘ Effect of Cold Working on the 
Elastic Properties of Steel.” > 

Dr. J. E. Stead: * Iron, Carbor and Phosphoras. 

Colonel N. Belaiew : ‘* Damascene Steel.” : ; 

Dr. J. N. Friend: ‘ Protection of Iron with Paint against 
Atmospheric Corrosion.” ee ¥ 

W. R. Schoeller and A. R. Powell: ‘ Determination of Cobult 
and Nickel in Cobalt Steel.” d : 

Autumn Me.ting.—The autumn meeting will be held on 
Thursday and Friday, September 12th and 13th, 1918, in the 
rooms of the Institution of Civil Engineers, Great George-stree’, 
London, S.W 











FORTHCOMING ENGAGEMENTS. 
TUESDAY, APRIL 2nv. 


Insarrure or Marine Enoineérs.—The Minories, ‘Tower 
Hill. “The Storage of Bituminous Combustion in Storage 
Heaps, Bunkers or Cargo,” by Mr. J. H. Anderson. (Illustrated 
hy lantern slides.) 6 p.m. 


FRIDAY, APRIL ora. 


INSTITUTE oF Marine Enorneers.—-85.58, The Minories, 
Tower Hill, E. 1. Annual meeting. 6 p.m. 


TUESDAY, APRIL 9ru. 


Norta-East’ Coast InstTiruT1Ion OF ENGINEERS AN) 
SHIPBUILDERS. Lecture Theatre of the Literary and 
Philosophical Society, Westgate-road, Newcastle-on-Tyne. 
“ Internal Ballisties,” by Col. A. G. Hadeock. 7 p.m. 


WEDNESDAY, APRIL 10r#. 


Tae Institution oF AUTOMOBILE ENGINEERS. Loyal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, “ Some 
Experiments with Notched Bars,” by Capt. Philpot. 7.30 p.1. 


THURSDAY, APRIL lita. 


InsTITUTION OF ELECTRICAL ENGINEERS AND RoyAL Society 
or Mepictne.—Cancer a Fulham-road, S.W. Papers : 
‘“‘Diathermy : The Use of Electricity for Heating the Tissues 
of the Body in Disease,” by Dr. E. P. Cumberbatch Pi Single- 
flash Radiography: Its Possibilities and Limitations, by 
Dr. R. Knot. Exhibition of electro-medical apparatu-. 
7.30 p.m. 

SATURDAY, APRIL 13ru. 


Tue Ceramic Socrety.—Central Schools of Science and Tech- 
nology, Stoke-on-Trent. Papers, ‘‘ Sudanese Pottery,’ by Mr. 
F. Stirk, of Omdurman (to be read by Mr. W. Emery) ; *‘ The 
Bending of Easy-Fired Ware,” by Mr. B. Moore. 7 p.m. 


THURSDAY, APRIL 18ru. 
‘Tue Instircrion or Evecrrican EnGinerers.—Institution of 


Civil Engineers. Paper on ‘ Overseas Distribution of 
Engineering Appliances,” by Mr. L. Andrews. 6 p.m. 








RoyaL Meteorovoaican Society.—At the meeting of the 
Royal Meteorological Society, held at Caxton Hall, Westminster, 
on Wednesday, March 20th, Sir Napier Shaw, F.R.S., president, 
in the chair, Dr. J. S. Owens, A.M. Inst, C.E., delivered a lecture 
on ‘‘ The Measurement. of Atmospheric Pollution.” Dr, Owens 
dealt with the need for exact measurements of x mage 
impurities in the air. He explained the work undertaken by 
the Advisory Committee on Atmospheric Pollution in that 
connection, and the methods used, and gave some of the results 
obtained during the last four years. He said that the era when 
a harmless gas like carbon dioxide was taken as a measure of 
impurity was rapidly giving way to a recognition that the 
really important thing to e was suspended dust and dirt. 
It was shown that the latter connoted great waste of human life 
and also of fuel, light, and other important necessities. As 
showing the kind’ of air city dwellers were sometimes forced to 
breathe, he gave figures for deposits from the air for one year, 
April to March, at the following places :—Oldham, 1915-16, 
950 tons per square mile ; Manchester, 1915-16, 635 ; London, 
1915-16, 453; Sheffield, 1914-15, 395; Malvern Wells, 1915-16, 
56. He stated that there was evidence of a general reduction 
of atmospheric impurity during the winter of 1916-17, as 
compared with the preceding one, probably due to reduced 
consumption of raw coal. An account of the research work of 
the Advisory Committee, relating to methods of measurement, 
was also given. In conclusion, mention was made of certain 
problems awaiting solution, such az relation of impurity to wind 

id of dise: Does 
smoke in the air reduce or increase the number of bacteria ? 
What is the vertical distribution of suspended matter ? What 
is the selective power of rain or snow in bringing down impurity ? 
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DIE-CASTING OF ALUMINIUM-BRONZE.' 
By H. RIX and H. WHITAKER, M.Sc. 


Div-cAsSTINGS may be defined as “ finished castings, made by 
pouring molten metal, flowing by gravity or under other ex- 
ternal pressure, into a metallic mould.” 

Advantages of Die-Casting.—Some of the advantages of die- 
casting are :—J. The accuracy and uniformity of the castings, 
They can be made to specification 0.005 per inch, or even less 
for small parts. 2. Machining costs are either eliminated alto- 

ether or are greatly reduced, 3. The process is continuous, 
and the output is generally much greater than is the case with 
sand-casting. 4, Articles which it would be impossible to sand- 
cast may be successfully die-cast. Although the process has 
been in operation for over twenty years, it is only during the last 
ten years that it has assumed importance as a separate industry, 
and this is largely due to the development of the automobile 
and aeroplane. 

Metals Employed.—The alloys employed may be divided into 
five classes, according to whether the principal constituent is 
(1) zine, (2) tin, (3) lead, (4) aluminium, (5) copper. Owing to 
their low melting points, alloys of the first three classes were 
initially employed, but the castings lacked strength and rigidity. 
An average zine base alloy has a tensile strength of about 8 tons 

sr square inch, with practically no ductility, but these alloys 
are very liable to corrosion and distortion. The tin and lead- 
base alloys include a large number of the *‘ Babbitt ’”’ or bearing 
metal type, and many bearings are now being die-cast. The 
low specific gravity, cheapness and strength (when alloyed) of 
aluminium have been the principal factors in its development 
as a die-casting metal. The chief drawbacks are :-—(1) Its 
high melting point (compared with lead, tin and zine) ; (2) its 
tendency to attack iron when molten ; (3) its high shrinkage ; 

(4) its weakness at high temperatures. On account of (2) the 
* plunger ’’ type of machine has been largely superseded by one 

employing air-pressure, or by utilising the pressure of the riser 
or gate. A die using zine-base alloys lasts almost indefinitely, 
but, when using aluminium alloys, cracks begin to show after 
two or three thousand castings have been made. The high 
shrinkage of aluminium has been reduced by alloying, and need 
not exceed about 1.4 per cent. The weakness of the alloys at 

high temperatures is responsible for the formation of cracks 
which develop while the metal is solidifying in the mould. Thus, 
the strength of the copper-aluminium alloy containing, say, 

12 per cent. copper drops from 8-10 tons per square inch at 

deg. Cent. to 3-5 tons at 350 deg. Cent. Notwithstanding 








weighing between }0z. and 3lb.” The experiences of the 
authors in this connection have been chiefly in the use of brass 
(60: 40) containing about 2 per cent. aluminium ; mang 
brass ; and “‘ aluminium-bronze ” containing iron. In the first 
case, the aluminium is added to give fluidity to the metal and 
better definition to the castings. In the second case manganese 
brass of usual composition is used, containing less than 1 per 
cent. manganese with a little iron and aluminium. The chief 
objection to these metals is that the surface of the die becomes 
rapidly covered with a coating of zinc oxide, which must be 
brushed off after every cast or the definition is spoiled. Various 
methods have been tried to overcome. this difficulty, but so far 
without complete success. Our best results, however, have 
been obtained with “‘ aluminium-bronze ” containingiron. The 
first alloys experimented with were of copper-aluminium con- 
taining about 10 per cent. aluminium, the balance being copper. 
The results were disappointing, for the metal did not lie so 
** kindly ” to the surface of the die as it might have done, and 
the definition of the es was poor. After repeated trials it 
was decided to add a little iron, when much better results were 
obtained. In their masterly research on the copper-aluminium 
alloys Carpenter and Edwards* brought the investigation to a 
point ‘‘ where the way is clear for investigating the influence 
of a third metal.” Rosenhain and Lantsberry,® in their intro- 
duction to the Ninth Report, discuss the reasons which led to 
the selection of manganese as the third metal, and it is rather 
singular that iron does not seem to have been considered as even 
a possibility. Vickers” alludes to the prejudice which appears 
to exist in the minds of most foundrymen against iron in copper 
alloys, probably due to its harmful effect when present in brass 
in any quantity. He also states that the use of iron in “ alumi- 
nium-bronze ” is no new thing, but has been common in Germany 
and the United States for some years. While claiming that it 
improves the metal for sand-casting, he questions its use in die- 
casting, for the following reasons :— 

1, In sand-castings it is necessary to add iron in order to pre- 
vent the ‘‘ excessive crystal growth ” which is ‘‘ such a drawback 
to the 10 per cent. aluminium-bronze.” In die-castings this is 
not necessary, as the chilling effeet of the die is sufficient to keep 
down this growth. (That the iron has this effect is shown by 
Corse and Comstock." Combined probably with aluminium 
and copper the iron is the first constituent to separate out, in 
the form of small black crystallites, which form nuclei round 
which the a-solution crystallises, thus reducing the grain size.) 

2. Iron accentuates the shrinkage of the bronze, consequently 
increasing the tendency to form the pear-shaped cavities com- 
monly found in aluminium-bronze die-castings. The authors 
do not agree with the above conclusion, limiting the usefulness 








inair. It should be pointed out that each har represents a batch 
of castings, produced consecutively during a period of several 
months, under ordinary foundry conditions, 
.. =0.564in. 
14.7 tons per sq, in. 
35.5 tons per sq. in. 
24 


Diameter of test-section 
Yield point .. .. .-. 
Ultimate tensile strength 
Elongation on 2in. per cent. 
Reduction of area per cent. ee ee 


These results compare favourably with those for the chili cast 
bars containing 7 to 10 per cent. aluminium given in the Highth 
Report, and for those containing 8 to 10 per cent. aluminium, 
and 1 to 5 per cent. manganese given in the Ninth Report. In 
several cases the latter alloys give better results, but whether 
they may be die-cast or not is open to question. 

Heat Treatment.—The mechanical properties of the copper- 
aluminium-iron alloys may be profoundly modified by heat 
treatment, and this probably accounts for the variable results 
obtained with the same meta! under ordinary casting conditions. 
Consequently, accurate pyrometric control of the die-casting 
process is advisable, if consistent results are required. The 
temperature of the molten metal should be known, and that of 
the die itself, also the rate of cooling of the hot casting should 
be standardised. Much different mechanical properties would 
result if, instead of quenching the casting red hot from the chill, 
in cold water, it were allowed to cool slowly in air. An advan- 
tage of the alloy used by the authors is that it is sufficiently fluid 
to fill the die and give satisfactpry castings through a wide range 
of temperature. 


Material for Dies.—The authors have experimented with 
several materials, ferrous and non-ferrous, for die-making, but 
have had the best results with a close-grained cast iron, as hard 
as is consistent with good machining properties. The block 
of iron from which the die is made is itself chill cast, to give these 
qualities. Sometimes the dies have been cast almost to shape 
before machining, but the results have not been very satisfac- 
tory. It need not be pointed out that a die when once made is 
only suitable for one particular alloy. Each alloy has its own 
requirements regarding gating, venting and shrinkage, and the 
particular problems of each new part render it very difficult to 
make a correctly designed die at the first attempt. In an iron 
die, as described above, there can be made from 5000 to 7000 
castings similar to the ‘‘ Butterfly ” type of carbon brush-holder 
—the third from the left in the top row of the accompany- 
ing engraving—before it shows signs of deterioration. No 
facing or special treatment of the die surface is necessary, nor 
is the die cooled down every few minutes ; but the plugs, which 

















EXAMPLES OF ALUMINIUM-BRONZE DIE-CASTINGS. FROM IRON 


these drawbacks, aluminium alloys of very variable composition 
are being successfully die-cast on a large scale. 

Brass and Bronze Die-Casting—The next step in the process 
was to surmount the difficulties connected with copper-base 
alloys, which have a much higher melting point. The literature 
on the subject is as yet very scanty, but most of the workers in 
the field express the opinion that brass or bronze die-casting is 
almost a commercial impossibility. On reading the accounts 
of the work done by the. Doehler Die Casting Co.,? Work,* 
Webber,‘ Schulz, Pack,* and Norton’, one arrives at the follow- 
ing conclusions :—1. The chief difficulty in the process is the 
high temperature (900 deg. to 1000 deg. Cent.) for casting 
‘““ yellow metal.”? ‘This has several effects. The zine in the 
brass attacks the steel die, which rapidly deteriorates, so that 
no more than 1000 castings can be obtained. The high shrink- 
age of brass sets up strains within the die which further impair 
its accuracy. Since the die cost (anything from £5 to £200) is 
the prime factor in die-casting, this is a serious matter. For 
the same reason it is impracticable to use an iron container for 
the molten metal, as the alloy would rapidly become contami- 
nated thereby ; hence air pressure cannot be employed to force 
the metal into the die. This means pouring from the crucibles, 
with consequent slowing down of production, if—as is often neces- 
sary on account of expense—only one die can be used. Another 
consequence of the high temperature and slow pouring is the 
large amount of dross which is formed. Also ordinary brasses 
are not sufficiently strong at high temperatures to withstand 
the shrinkage strains which are set up. 

2. It is very difficult to produce brass die-castings which are 
consistently free from blow-holes or shrink-holes. The former 
are caused by air being entrapped in the mould, and they cannot 
be overcome by simply increasing the pressure in the mould or 
by carrying out the process in vacuo. y a careful study of the 
venting and gating of each part, however, this unsoundness may 
be practically eliminated. 

3. Brass and bronze die-castings are only a commercial success 
if the parts cannot be completely produced by automatic machi- 
nery, or when they obviate numerous difficult machining opera- 
tions, involving different settings of tools. To compete with 
the machined products the die-castings must be rapidly made, 
must be accurate to within 4+ 0.002 per inch, and must have a 
smooth polished surface. Recent developments in foundry 
and machine shop practice have made it possible for many parts 
to be now more cheaply sand-cast, and ‘‘ yellow’ metal die- 
casting is ‘‘ practically restricted to pieces of fairly simple shape, 
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of copper-aluminium-iron alloys to sand-castings, having pro- 
duced many thousand die-castings in these alloys. The cavities 
referred to are certainly a difficulty to be overcome. They are 
either shrink-holes, caused by the large contraction of the metal, 
or blow-holes caused by air being entrapped in the die by the 
molten metal, and they may be detected in a casting by finding 
its specific gravity. Their direction is often radial, and they 
may be coloured black inside. In either case, they may be prac- 
tically eliminated by a careful study of gating, venting, &c. 
Tetmajer’? has worked with ‘‘ aluminium-bronze ” containing 
iron and silicon, but what appears to be the most complete 
account of the copper-aluminium-iron alloys is by. Corse and 
Comstock."3 They have studied the properties of the possible 
combinations containing 1 to 4 per cent.iron and 7 to 10 per 
cent. aluminium inclusive. ‘Their conclusions are that ‘‘ for 
the same aluminium content there is always an increase of -pro- 
portional limit, yield point, and ultimate tensile strength with 
increasing iron content, and in general a rather less substantial 
decrease in elongation and reduction of area. In the same way, 
with constant iron content, the proportional limit, yield point, 
and ultimate tensile strength increase with increasing aluminium, 
while the elongation and reduction of area decrease. Also, 
that for a given strength, better ductility can be obtained with 
a lower aluminium and high iron alloy, than with higher alumi- 
nium and low iron.” It is, ot course, difficult to compare the 
results of different workers on similar alloys, owing to lack of 
uniformity in methods of preparation and testing, but a com- 
parison of the results containedin the Eighth and Ninth Reports 
to the Alloys Research Committee, and those obtained by Corse 
and Comstock, leads to the following conclusions :— 

1. Iron and manganese, when added respectively to copper- 
aluminium alloys (containing 7 to 10 per cent. aluminium), have 
a similar effect, i.e., the yield point and ultimate tensile strength 
are raised at the expense of the ductility. 

2. In the case of sand-cast bars, the addition of iron appears 
to give better all-round mechanical properties than the addition 
of an equal amount of manganese. The data are not available 
for a complete comparison of the chill cast bars, but some pro- 
mising results have been obtained by the authors with alloys 
containing 7 to 10 per cent. aluminium and 1 to 4 per cent. iron. 
The authors are producing die-castings commercially in one of 
these alloys, and the following are the average results recently 
obtained from twenty-four test bars, cast in lin. chill and cooled 





8 Carpenter and Edwards, ‘‘ Eighth Report to the Alloys Research 
Committee,”’ 1907. 
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are of steel, are dipped in a graphite wash between each cast to 
preserve their shape ; even then they do not last so long as the 
die. The other engravingss represent chiefly different types 
of carbon brush-holder,“all of which are being die-cast on a com- 
mercial scale. The design of the die is a most important factor, 
and here it is where experience is the best guide. The design 
of the part itself should conform to the special requirements of 
die-casting, and there is need for the closest co-operation between 
the engineer, metallurgist and foundry foreman. The number 
and shape of the parts of the die, method and order of with- 
drawing the cores, venting, situstion, shape and size of the gate, 
all must be carefully considered in designing a new die. 


Cost of Process.—No general rule can be laid down with regard 
to costs. In some cases die-casting is cheaper, in other cases 
dearer than sand-casting. The cost of dies, material, labour, 
and machining must be gone into before a decision can be come 
to as to which-is the more economical process. The cost of 
machining and assembling of the ‘‘ Butterfly’ type brush- 
holder, above referred to, is eight times as great when sand- 
cast as it is when die-cast, and the other parts shown are also 
cheaper die-cast. The castings are not sold by weight, as the 
cost of labour varies both in making the dies and castings. The 
die cost is treated as a separate item from that of the castings, 
and is generally borne directly by the customers. 

Die-Casting on a Scientific Basis.—For a scientifie-investiga- 
tion into die-casting, the following might be carefully studied :— 
The alloy: (1) Coefficient of expansion at different tempera- 
tures. (2) Specific heat. (3) Thermal conductivity. (4) 
Mechanical properties at high temperatures. (5) Mass, volume, 
and surface area of casting. (6) Latent heat of fusion. (7) 
Metallography. (8) Pressure on metal in die. The die-mate - 
rial: (1) to (5) Asabove. (6) Possible attack by molten alloy. 

» 


Casting conditions: (1) Temperature of molten metal. (2) 
Temperature of die. (3) Length of time in die. (4) Rate and 
method of cooling of casting. Even with all the above informa- 
tion, however, it would still be necessary, in the case of a new 
part, to go on more or less empiric lines before a satisfactory 
casting could-be produced. It might be feasible to design a 
standard die which would serve as a basis for comparison of 
results obtained by different observers. 

Conelusion.—One of the authors previously quoted summarises 
the position by saying that “‘ the principal secret of die-casting 
is experience, which is the result of tireless effort, skill, patience 
and—capital.” The thanks of the authors are due to the British 
Westinghouse Electric and Manufacturing Co., Limited, for 
permission to publish the above paper and the accompanying 
photographs. 
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CONTAINER FOR SHELL-BOTTLING DIES. 


Havin@ found great difficulty in making suitable dies 
for bottling, or forming the ogival noses of thick-walled 
high explosive shells, Mr. Ralph Welbury, of Nook 
Foundry, Hunslet, Leeds, has devised the water-cooled 
east iron container for holding the chilled dies, which is 
illustrated diagrammatically in the accompanying engrav- 
ing. The trouble experienced was that the thick walls of 
the shells quickly wore out the dies during the nosing 


this part of the kingdom. But if in future much of this 
elass of iron is to be “ branded” as well as *‘ marked” 
bars proper, it will be difficult to tell where ** fibre ”’ in the 
Black Country bar iron commences and where it ends. 
The growing importance of the unmarked bar trade 
contrasted with the generally decaying industry of 
‘“marked”’ bars is eloquently illustrated in the new 
course which makers of *“‘ Crown” bars are now taking, 
at the same time that their action is likely to work them 
much pecuniary good. The new position, starting from 
an almost accidental circumstance, is being found to work 
so much to the benefit of ironmasters that it seems likely 





operation. Ordinary grey iron, and even specially selected 
clos3-grained castings were worn out after producing from 
twenty to seventy shells. After numerous trials and 
failures Mr. Welbury discovered that his difficulty was 
overcome by arranging a water-cooling system for the 
dies, and that by employing it the lives of the dies were very 
considerably lengthened. 

He finds, for example, that in the case of 4.5 high 
explosive shells the common average which can now be 
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CONTAINER FOR SHELL-BOTTLING DIES 


dealt with by one die before it is worn out is 11,000. In 
one case, we understand, as many as 20,000 shells of that 
size were nosed by one die before it had to be discarded. 
Of 6in. high explosive shells between 3000 and 4000 have 
been regularly nosed by one die, while for 9.2in. shells the 
figure is given as being well over 3000. 

The containers and dies are machined to standard, and 
are interchangeable. They are made to suit 4.5in., 6in., 
8in., and 9.2in. shells. The 4.5in. type container is 
strengthened by having one mild steel band shrunk on it, 
while the 6in., 8in., 8in. long-nosed, and 9.2in. containers 
are reinforced by two bands. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Strip Iron Prices and the Government. 


NecortiatTions preliminary to the application of 
price control to the gas strip branch have not yet brought 
the Ministry of Munitions and the trade to any common 
ground. This circumstance, however, it may be taken 
for granted, will not be allowed to stand in the way of a 
step which has been long expected, and which now seems 
to have been definitely resolved om. But makers are 
asking that representations which they have laid before 
the Department shall receive further consideration before 
a final decision as to the official price is taken. The official 
view is understood on Birmingham Exchange to be that 
a maximum of 10s. above the price of Crown bars will 
meet the justice of the case. Gas strip manufacturers 
claim that an excess of £1 10s. should be allowed. The 
proposed figure of £14 7s. 6d. f.o.t. makers’ works is from 
£1 12s. 6d. to £2 2s. 6d. below the controlled prices now 
prevailing, but the latter are subject to a deduction, 
reughly put at 10s. for the carriage. Before the war gas 
strip was fetching about £6 5s. and Crown bars £6 10s. 
Strip makers contend that no analogy can be drawn 
between the two periods however. Gas strip is in very 
urgent request, and while in some few cases advantage has 
latterly been taken of the position to put the price up to 
£16 10s., the bulk of the business has been done at a 
figure not much over £16. Strip makers express a strong 
opinion that if prices are controlled, some limit should also 
be placed upon the prices of puddled bars from which 
tube strip is made, prices of this raw material having, 
as I have shown on several occasions, exhibited a very 
expensive tendency of late. The real position as regards 
puddled iron is somewhat uncertain, owing to a number of 
firms being almost entirely off the market for the time 
being. Up toa few weeksago sales were made at £12 15s., 
and £12 17s. 6d. per ton. A little later £13 was the figure, 
and now £13 5s. is asked, although some business has been 
done in the last few days at £13 2s. 6d. per ton. Complaints 
are heard of output suffering from insufficient and inferior 
labour. 


A New Iron Trade Practice. 


A remarkable situation has been created in the 
Staffordshire iron trade, by the evident preference of the 
Ministry of Munitions to advance “ marked ” iron prices 
rather than any other manufactured iron. Unmarked bar 
iron at many works is now being “ branded” that was 
never so treated before. In this way producers seek to 
emulate the practice of the “‘ list ’’ iron houses which have 
always commanded the highest prices, on account of the 
extra quality of their iron, a concession which consumers 
on the look out for “ fibre”’ have always been willing to 
allow. For a long time past evidence has been accumu- 
lating that the second and third class rather than the best 


bar trade was sustaining the reputation and activities of 





to b permanent. Finished iron consumers will do 
well to make a careful note of the introduction and register 
the date from which it takes its rise. 


The Sheet Iron Trade. 


The sheet mills are entertaining none but good- 
sized contracts which command a high priority. The 
restricted price is £17 net f.o.t. at makers’ works. No one 
is able to take advantage of £19, which is the permitted 
price of small lots up to 2 tons. 


Dear Pig Iron. 


The raw material market does not afford much 
hope of easier conditions. Questions of the price of pig 
iron do not enter into present calculations. Consumers are 
prepared to pay the highest price for what is not 
infrequently a relatively inferior article. South Stafford- 
shire quality pig iron users have to be thankful if they get 
consignments much under the normal bulk. Smelters are 
distributing their output as it comes from the furnaces, 
and are not disposed to entertain big contracts in the 
present, conditions of stringency. A Bloxwich furnace, 
which has been inactive for three months past, is now 
being brought into service again for the production of forge 
and foundry sorts, and another local furnace devoted to 
special Staffordshire iron is in blast again after temporarily 
suspension for repairs. A tremendous output of steel is 
being made. Orders for Derbyshire and similar Midlands 
foundry pig irons are very heavy and cannot be fully met. 
Most makers are rejecting more business than they are 
able to book. 


Will Steel Billets be Advanced ? 


Protests against the existing maximum price of 
steel billets have latterly become louder, an advance being 
everywhere demanded. Ever since the control was 
established two years ago, the maximum for mild steel 
billets has remained at £10 7s. 6d., a price much below 
that which had previously obtained under competitive 
conditions. Meanwhile, the cost of production has 
advanced very appreciably, and it is urged that a revision 
of the maximum is now long overdue. Nothing has yet 
been officially arranged, but an idea is prevalent that the 
Ministry of Munitions will handle this matter as it has 
the pig iron question, and certain branches of the bar iron 
trade by means of a “subsidy” instead of increasing 
actual sales prices. 


Scrap. 

A moderate amount of cast scrap is being sold 
to help out pig iron supplies, and the highest quality 
commands as much as £6 15s. a ton, delivered, ranging 
down to £6 for ordinary heavy stuff and £5 for light scrap. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Wir the near approach of the Easter holidays, 
there is, if it were possible, less movement than before in 
the iron and steel trades. It is a question whether the 
necessities of the war will allow of much holiday-making 
in the actual production of metal, but so far as the 
distribution is concerned, this can be arranged beforehand 
and will enable part of the industry to take some much 
needed recreation. No doubt much of the machinery also 
needs a holiday. 


Pig Iron. 


The actual position in foundry iron is practically 
unchanged. There is comparative plenty in only one 
district, viz., that of Cleveland, and transport difficulties 
still prevent other districts from getting much benefit out 
of that circumstance. In the Midlands the disparity 
between the supply and the demand, especially in foundry 
pig, grows wider rather than the reverse. It is doubtful 
whether anything practicable can be done now to avoid 
this inconvenience ; for to reduce the number of furnaces 
working on basic pig is not to be thought of. The 
production of basic by means of new furnaces should have 
been taken in hand three years ago. However, it is of no 
use to cry over spilt milk. The prices for Derbyshire and 
Staffordshire No. 3 foundry iron remain at 98s. 8d., and 
102s. 6d., delivered here, but sellers are careful not to 
commit themselves very far ahead, and can take orders 
only from regular customers who are provided with 
“A” certificates. Scotch foundry iron is quiet at 
126s. 6d. to 128s., according to brand, and plus a commis- 
sion when bought from a merchant ; and of other foundry 
brands, except a little Cleveland, one hears nothing. 


Serap. 


There is still a quiet feeling in the market for 
foundry scrap, and very little new business is reported ; 
one does not expect anything startling for a fortnight, 
although it may be doubted whether buyers do wisely to 
postpone operations too long. There can be little doubt 
that the demand for cast scrap, when it does revive again, 
will be very much in excess of the supply ; and dealers 
are alive to this probability, so that they are by no means 
anxious to take orders at the moment. The price remains 
firm at £6 5s. per ton, delivered free to a buyers’ station 
in the Lancashire district. Heavy wrought scrap is in 
demand as usual at £6 5s. on trucks, plus the charges, or 





in effect, when sheared and prepared for the forges, at 
about £7 6s. 6d. to £7 7s. 6d., delivered, It is clear thay 
consumers are still in want of more than they can get . 
but the regulations prevent them from competing by 
offering more money. Heavy steel scrap is steady, anq 
with a fair local demand at 105s. on trucks, but no inquiry 
yet from the Cleveland district or from Sheffield. Sheffield 
buyers here still maintain that they can obtain good stee} 
scrap in their own locality at less money than is quoted 
for it on trucks here. Steel turnings are in fair demund at 
65s. per ton on trucks. 


Manchester Association of Engineers. 


At the annual meeting of the above association, held 
on Saturday last, Mr. Joseph Butterworth, M.I. Mech. E, 
of Lancaster and Tonge, Limited, was elected president 
for the year 1918-19. The number of members of tho 
society is 706, and there is a cash balance to the socicty’s 
credit of £6735. 


Machine Forging. 


A paper on the above subject was read on Satur. 
day last before the members of the Manchester Associa. 
tion of Engineers by Mr. D. M. Caird. The author said 
the subject could be subdivided into nine distinct head. 
ings, but confined himself to rivet-heading machines, 
upsetting and forging machines, taper forging rolls and 
bulldozers. Mr. Caird said that many articles which for. 
merly could only be made with great difficulty are now 
being produced in quantities on the forging machine, 
and form a cheap commercial article. Pieces which at 
one time cost shillings to produce are now being made 
for a few pence. Forgings were made so near to the 
finished size that machine work was reduced to @ minimwn, 
and in many cases such operations as drilling or boring 
had been dispensed with, the machine being capable of 
punching a good clean-hole. This in turn effected a saving 
on expensive cutting tools and in the power required to 
operate them, whilst it shortened the time taken to pro- 
duce the finished piece. Many articles, too, which were 
previously made from malleable iron or steel castings 
were now being forged in the machine at a less cost, and 
the work is quite as durable. Long forgings, such as eye 
bars for bridges, or truss rods for railway rolling stock, 
were now being made with ease and without welds. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a very busy state of affairs to report in 
the hematite pig iron trade of this district. In all there 
are thirty furnaces in blast and a big volume of iron is 
being produced. The whole of this is going into prompt 
use, and that such will be the condition of things for some 
time to come is evident. The requirements of users of 
iron, whether it be in the district or in other parts 
of the country, continue to be very heavy. Local steel 
makers alone eat up a big proportion of the output. Prices 
are steady, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton, and special brands are at 140s, 
per ton, both f.o.t. 


Iron Ore. 


The demand for iron ore is maintained at the 
same high level, and bigger deliveries of metal are being 
pressed for. The output, on the whole, is better than it 
was. The position at present is that smelters in the dis- 
trict are taking up practically the whole of the supply. 
There is a busy condition of things at the whole of the 
mines. The demand for foreign ores is steady. 

Steel. 

There are no new features to report this week 
in the steel trade. There is a very full demand for many 
descriptions of steel. Most attention continues to be 
given to semi-finished steel, such as billets, and several 
commercial mills are on this week. Billets are unchanged 
in price at £10 7s. 6d. per ton. For steel ship plates there 
is a good steady demand, and the quotation remains at 
£11 10s. per ton, with boiler plates at £12 10s. per ton. 
The No. 2 plate mill at Barrow, and also the steel foun- 
dries, are busily engaged, the latter having a full pro- 
gramme of casting work. For rails the demand is easy, 
with heavy sections at £10 17s. 6d. to £11 per ton, light 
rails £14 to £14 10s., and heavy tram rails at £14 per ton. 


Fuel. 

For steam coal the demand is active, and thie 
quotation is steady at 27s. 6d. to 30s. per ton, delivered. 
Coke is in full request at 38s. 6d. to 42s. 6d. per ton, de- 
livered, for East Coast qualities, and Lancashire sorts are 
at 37s. 6d. per ton, delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Steel Outlook. 


Ir seems highly probable, if the result of inquiries 
I have made in this district is any guide, that interesting 
developments in the steel industry may be looked for 
almost immediately. It is not so very long ago that 
some writers insisted that the gulf between the demand 
for and supply of steel was seriously widening, and that a 
steel famine was ahead. Those of us who knew of the 
output expansion taking place in the Sheffield, Tyne, Tees, 
Clyde, the North-West-Coast, and other areas, saw no 
ground for such fears, and since then circumstances have 
combined to bring about almost the opposite conditions, 
for men who can be trusted to speak on the subject with 
knowledge are actually looking for something very like a 
slump. I can only, of course, speak for the Sheffield 
district, but the cutting off of the Russian demand for 
steel and steel manufactures affected fully 25 per cent. of 
the output. Then came the arrangement between the 
Government and the United States, whereby the latter 
expressed itself as prepared to make all the high-speed 
and other special steels we had been regularly dispatching 
to America, thus releasing so much carrying tonnage for 
other purposes, and at the same time increasing the 
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available supplies of steel for the needs of Britain. That 
was a serious step for Sheffield firms which had important 
connections on the other side of the Atlantic, and the 
effect has since been reflected in the Consular returns of 
imports from Sheffield to the States. In fact, very few 
firms, indeed, are now dispatching anything but small lots 
under permit. Perhaps even America found the falling off 
was too rapid to suit her markets, because the Government 
at Washington recently cabled across an intimation to 
Consuls on this side to the effect that, under certain 
safeguards, the prohibition of steel imports into America 
from England, except under licence, was practically 
suspended until further notice. From what I learn, 
unofficially, the prohibition is expected to operate a little 
jater on, but that at the moment the United States finds 
that the assistance of what supplies we could send could 
not conveniently be dispensed with—at least, not until 
more adequate arrangements have been made. There are 
those manufacturers here who profess to believe that 
a recrudescence of trade with America is not impossible in 
the very near future, in spite of all that has been said about 
prohibitions ; but that is a point which will have to be 
left. If the belief is well founded, it will soon reveal itself. 


The Question of Commercial Work. 


It will be gathered, therefore, that by the 
complete stoppage of supplies of steel to Russia, and 
partially so to America, the pressure on makers here has 
been considerably relieved, and this easiness is increased 
by the determination of the authorities to reduce the output 
of shells by 25 per cent.—or whatever the margin may be 
exactly. Add to that the fact that constantly new open- 
hearth furnaces are coming into operation, beside the new 
electric furnaces that are being everywhere installed, and 
it will not be difficult to imagine what a few months back 
no one would have thought possible—a mild slump in steel. 
Against these conditions, however, must be set the 
knowledge that iron and steel works, as well as collieries, 
are being carefully gone through in a search for eligible 
men for the Army, so that it is quite possible that the 
decreased demand may synchronise with a fall in output. 
But, even so, it is not considered at all likely that the latter 
will be sufficiently marked to prevent a certain weight of 
steel being available for requirements outside those of the 
war. On the contrary, it is fully anticipated that there 
will shortly be enough free ”’ steel to justify manufacturers 
making a representation to the Ministry of Munitions, with 
a view to.a definite measure of attention being paid to 
purely commercial work. If permission could be obtained, 
it would mean a very practical commencement in the 
reconstruction of oversea markets, because most of the 
released steel would go to them, manufacturers having 
been for some time now quite “‘on top” of the home 
markets. I do not know, but I should not be surprised 
if such a representation has already been made to the 
London authorities, and, if so, the answer will be awaited 
with very much interest. ‘To some extent any surplus 
steel will be absorbed by the demands of mercantile 
shipbuilders. For instance, mills here that had been 
rolling nothing but shell bars for a long time past are now 
busy on ship plates, and there is an urgent call for marine 
jorgings and castings. One way in which the reduction 
in ordinary shell production is making its effect felt is in 
the lessened demand for twist drills and other high-speed 
tools, and, from what I can gather, the crucible furnaces 
are likely to feel any “slump” that may occur pretty 
severely. On the other hand, the electric steel melting 
furnaces will not be affected, since they are making so 
much steel used in the manufacture of aircraft and other 
light munitions. It may not be easy for the Government 
to say just at the moment to what extent it could agree to 
manufacturers devoting attention to work of a non-war 
character, but any concession made in that direction would 
be very greatly appreciated, because one of the most 
aggravating features of the past three or four years has been 
the tremendous amount of profitable overseas business 
that has had to be turned down without even a glance at it. 


A Huge Combination. 


Since my previous letter T have received a copy 
of a circular sent by the directors of Samuel Fox and Co., 
Limited, the well-known steel firm of Stocksbridge, on the 
outskirts of Sheffield, to shareholders, regarding the terms 
of the big combine now being formed by amalgamating the 
interests of the firm named with those of Steel, Peech and 
Tozer, Limited, Sheffield ; the Frodingham Iron and Steel 
Company, Limited, the Workington Iron and Steel Com- 
pany, Limited, the Appleby [ron Company, Limited, and 
the Rother Vale Collieries, Limited, in a new company to 
be known as “ United Steel Companies, Limited.” “The 
share capital of the combination, to the formation of which 
the Treasury has consented, is to figure at £7,680,000, plus 
£2,500,000 debentures, or a total of £10,180,000. Of that 
sum it is interesting to know that £3,400,000 represent the 
interests of Steel, Peech and Tozer—including 72 per cent. 
of the interest acquired recently by that firm in the 
Frodingham céncern—£1,330,000, the interests of Samuel 
Fox and Co,—including 28 per cent. of the Frodingham 
share capital—£1,650,000, the interests of the Workington 
Company, and £1,300,000, the interests of the Rother Vale 
Collieries. So far, only the Frodingham Company’s half 
interest in the Appleby Iron Company has been acquired, 
but it is understood that on the completion of the combina- 
tion the other half will be acquired from its present holders, 
the Steel Company of Scotland. The output of the various 
companies has been referred to in previous letters, for the 
amalgamation has been in process of formation for a year or 
so, and even yet, I believe, the limit has not been reached. 
Indirectly several other firms are concerned in the great 
developments now proceeding on the Sheffield-Rotherham 
border, where one of the largest, if not the largest, Morgan 
continuous process billet mills in the world is being 
erected, beside a huge wire rolling mill. Another combina- 
tion formed here is of very considerable interest to the steel 
trade, ‘This is the Oughtibridge Silica Firebrick Company, 
Limited, registered with a capital of £200,000 in £1 shares, 
to take over a refractory material business already in 
operation. Vickers, Browns, Cammells, Firths, Hadfields 
and Edgar Allen’s have each taken up at least 10,000 shares 
in the concern, and are represented on the directorate. 
It will be readily understood what an advantage it will be 
to the firms mentioned to maintain a free and regular 








supply of silica bricks for their steel melting furnaces. 
It is a year or so now since about the same group of firms 
combined to form a company for the manufacture of 
carbon electrodes for electric furnaces. 


Round the Works. 


The leaders in the steel firms here have not, so 
far, I find, very much to say concerning the recently 
published report of the Select Committee on National 
Expenditure. It has, indeed, been rather a matter for 
surprise that so many of them, up to 4 few days ago, at any 
rate, had done’ no more than peruse the newspaper sum- 
maries of the report. In any case they are not upsetting 
themselves about that portion of the Committee’s findings 
that seems to touch them. The view they appear to take 
is that, after setting the Ministry of Munitions, and the 
munition-making firms which that department controls, a 
Herculean task at a most critical period, and finding the 
work more than accomplished, it is.an unjust thing to 
begin bickering about the means taken for its accom- 
plishment. Nothing had been said about the necessity 
for not spending over a certain amount, and had such a 
stipulation been made at the time when munitions were so 
urgently required it is possible the country might have 
been faced with a very serious shortage. It was the free 
hand policy that contributed in an important degree to the 
success of the output, and now, when all danger of shortage 
is passed, when a 25 per cent. reduction in output can be 
calmly discussed—well, candidly the steel men here have 
the impression that the Committee’s report will pass into 
the limbo of forgetfulness, which they think is its proper 
place. ‘‘ Let us get on with the war,” they say, “ not 
quibble about sixpence.” There is talk here of a further 
restriction in railway traffic for anything but war material 
and perishables, so that it looks as if warehouses will 
have to stand a little more congestion yet—a thing that 
some firms consider impossible. What overseas business 
is being done is generally for exceptionally large quantities. 
The latest includes files for Montevideo, San Sebastian, 
and Seville ; steel for New York, Turin, Yokohama, Osaka, 
Kobe, Shanghai, Toronto, and Montreal ; tools for Buenos 
Aires, Bombay, Hamilton, Genoa, Milan, Rio, Lisbon, 
Naples, and Barcelona; saws for Bangkok and Bahia ; 
machine knives for Santos; sheep shears for Toronto, 
Montreal, Calgary, and London (Ontario); and cutlery 
for La Guayra, Cartagena, Savanilla, Montevideo, Buenos 
Aires, and Santos. In the list of new Government con- 
tracts are requirements in portable boilers, cooking ranges 


‘and stoves, bolts and nuts, pumps, razors, horse and mule 


shoes, and constructional steel. Sheffield munition firms 
have decided to work through the Easter holidays in all 
essential departments, but in others advantage will be 
taken of the recess. 


Iron, Steel, and Coal. 


In view of the Easter holidays the markets for 
iron and steel have tailed off, but the position is actually 
much as before, viz., a shortage of both hematite and 
common irons, though regarding the latter especially 
things would be much better if traffic facilities could be 
** bucked up ” insome way. As it is, the number of wagons 
available seems hopelessly inadequate, and a great deal of 
pig iron lies at makers’ yards waiting despatch. The 
demand for any kind or quality of scrap is becoming 
keener. Makers of steel for aircraft construction are very 
busy, and rolling mills are dealing with large quantities of 
billets, &c. In fuels, consumers have been obtaining all the 
reserves they can, though it is by no means easy to secure 
any extra weight beyond, perhaps, large coal. Small fuel 
is eagerly sought after, and any odd lots finding its way 
to the open market is quickly whipped off. Slacks are a 
very strong market, and blast-furnace coke is in full 
request. Exports keep at about the same level, and 
house coals are unchanged. Best South Yorkshire steam 
hards are quoted 19s. to 19s. 6d.; best Derbyshire, 18s. 6d. 
to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 18s.; 
washed smalls, 14s. 6d. to 15s.; best hard slacks, 14s. 3d. to 
14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 
14s.; peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. 
In house coal branch is quoted 23s. to 23s. 6d., and best 
Silkstore 20s. to 21s., all per ton at pit, 








NORTH OF ENGLAND. 


(Prom our own Correspondent.) 


Cleveland Iron Trade. 


THE conditions in the Cleveland pig iron trade 
have not undergone any material change during the past 
week. There is a continuously heavy demand for all 
classes of foundry and forge iron, and the full maximum 
is freely paid for relatively inferior qualities where they 
are available. Unfortunately, deliveries have again been 
disappointing, and business has been dull and quiet, 
though the tone of the market is firm all round. Makers’ 
stocks are said to be increasing owing to their inability to 
get the iron away, but the stock in the Public Store has 
remained unchanged all the month at 342 tons. For home 
consumption No. 1 is 99s., and No. 3, No. 4 foundry, and 
No. 4 forge, 95s.; whilst for export, No. 1 is 119s., and 
No. 3, No. 4 foundry, and No. 4 forge, 114s. 


Hematite Pig Iron. 


Hematite makers on the North-East Coast are 
working at high pressure. The requirements of steel 
makers seem to be greater than ever, and smelters could 
easily dispose of a much heavier output of metal than is 
possible at the present time. The position continues very 
stringent, but some relief will, no doubt, accrue from the 
change being made of more furnaces from foundry to 
steel-making iron and one or two additional furnaces which 
it is hoped to put into operation after the Easter holidays. 
Meanwhile home consumers, under the official system of 
distribution, are getting their immediate needs fairly 
adequately covered. There is no change in ti:2 export 
position. The home maximum price stands at 122s. 6d. 
for East Coast mixed numbers, and the export price is 
147s, 6d. 











288 





Manufactured Iron and Steel, 


The increased activity noticeable in the manu- 
factured iron and steel trades during the past week or two 
has been due in a measure to an attempt at compliance 
with the insistent demands which are usual at the approach 
of the Easter holiday. The speeding up, however, added 
only a little to the heavy pressure which has been 
experienced for so long. So great is the demand for all 
descriptions that a strict control of the distribution of 
supplies is necessary. This, however, ensures that the 
shipyards at least shall not go short, and the steel works 
on the North-East Coast are now responsible for a very 
large and continuous output of shipbuilding material. 
For bars, and, in fact, for all classes of material, there is 
an insatiable demand, and all the works are kept going 
at their maximum capacity. ‘To the Allies fair shipments 
of shell steel are being made, but the many inquiries from 
the British Dominions must largely remain unsatisfied. 
The principal quotations for home trading are as follows :— 
Steel ship plates, jin. and upwards, £11 10s.;  ,$;in., 
£11 14s.; jin., £12; under jin. down to ,',in., £14 10s.; 
under ,;in. down to. }in., £16; under jin. down to 
&in., £17; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron 
bars, £13 17s. 6d.; best bars, £14 7s. 6d.; double best 
bars, £14 15s.; iron ship angles, £13 15s.;. steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above ,i,in. thick, £16; ,%in. and under to 16 gauge, 
inclusive, £16 5s.; under 16 gauge to 20 gauge, £17; 
under 24 gauge to 26 gauge, £18 ; steel rounds, squares, &c., 
£12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; ° treble best bars, 
£16 7s. 6d.; packing iron, £13 10s. to £14 10s.; packing 
iron, tapered, £15 15s. to £16 10s.; iron ship angles, £15 
to £15 10s.; iron ship rivets, £21; steel bars, basic, 
£16 10s. to £17 10s.; steel bars, Siemens, £16 10s. to 
£17 10s.; steel ship plates, £13 10s. to £15; steel joists, 
£13; steel hoops, £19 to £19 10s.; steel sheets, singles, £20 ; 
steel sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


The State and the Coal Trade. 


The State has now got a complete control of the 
coal trade. Following the previous regulations for 
governing output, transport, sale of coal, and the disposition 
of colliery earnings, now comes a series of regulations 
which further restrict’ coalowners’ rights and leave them 
practically without any freedom whatever. According to 
these new regulations, they are not to increase or decrease 
officials’ or workpeople’s wages who receive more than 
£250 a year, nor can directors’ fees be increased beyond 
that amount, while it is stipulated that no coalowner shail 
close his mine or any part of his mine or terminate any 
contract with his workmen and officials without the Coal 
Controller’s authority, nor can he terminate a lease under 
which coal is worked without giving sixty days’ notice to 
the Controller. Finally, the Controller must be consulted 
on all renewal or wagon repairing contracts, and on the 
sale or transfer of wagons, and must be immediately 
advised of the existence of any organised dispute. 


Current Business, 


The better conditions in the coal trade which have 
been noted during the past three weeks still continue. 
The position of Northumberland steam coal is very 
favourable, as the bulk of the collieries have tonnage on 
hand, and every assurance of good supplies over the next 
week or two ; hence most of the pits are working full time, 
and have no difficulty in clearing full output. Sellers 
forward are not numerous, but dispose of fair quantities 
at recent steady values. This applies to all descriptions, 
except smalls, of which every quality is abundant, pressed 
for sale, and weakly quoted for at minimum schedule figures. 
The demand for home works for all grades of peas, nuts, 
smithies and coking unscreened is very urgent, and takes 
the full output. Export inquiries are numerous, and the 
market rules firm, but transactions are limited to small 
odd lots. The liveliness of the Durham coal section 
recorded last week also continues. There has latterly 
been more inquiry from neutral sources, and more neutral 
tonnage has recently been stemmed, so that there is 
prospect of further improved shipments. The household 
requirements tend as usual at this season of the year to 
diminish, but there has been a strong demand for Durham 
steam coal, and collieries producing this class are better 
placed than has been the case for some time past. Principal 
quotations are as follows :—Northumberlands: Best 
Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 
25s. 6d. to 28s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; 
unscreened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. 6d. to 23s. 6d. for the home trade ; 28s. 6d. to 32s. 6d. 
for export; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams: 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 6d.; best 
bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 29s. 
to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking coals, 
26s. 6d. to 27s. 6d.; coking smalls, 19s. 6d. to 20s. 6d.; 
patent oven coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. 
for home use ; 45s. for export ; gas coke, 32s. 6d. to 35s. 








SCOTLAND. 
(From our own Oorrespondent.) 


Comb-out of Miners. 


ARRANGEMENTS have been made by the recruit- 
ing authorities at Hamilton for the calling up for medical 
‘examination of miners between the ages of eighteen and 
twenty-five years. It is understood that men called to 
the colours will have no claim on occupational grounds, 
but might make application for exemption on domestic or 
other grounds, provided they did so before the 28th inst, 
It is not anticipated that many claims will be put forward, 
as married men are not liable under this call. 
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Danish Railways Coal Contracts. 


It has been reported that the Danish State Rail- 
ways authorities have accepted tenders for the supply of 
Scotch coals to the extent of 110,000 tons, as follows :— 
Aitken, 50,000 tons ; Lochgelly, 40,000 tons ; Bridgeness, 
10,000 tons ; and Bannockburn, 10,000 tons. It is possible, 
of course, that these contracts may be affected by the recent 
action of the Coal Controller, which will have the effect 
of increasing the price payable by Danish buyers on export 
to Denmark to the extent of 10 kroner per ton on all ship- 
ments after March 25th, under contracts made since 
October 15th last. 


Pig Iron. 


In Scotch pig iron the demands continue in excess 
of the production, and all classes are scarce, more par- 
ticularly foundry qualities. The tendency is towards 
higher values for export sales, and several grades of foundry 
have inclined to stiffen during the week. Hematite 
is off the market, except under a high priority. Deliveries 
are running fairly smoothly under the circumstances, 
every effort being made to counterbalance the shortage 
of wagons. The bulk of the export turnover is for Allied 
consumption. 


Quotations. 


Approximate prices are still round about the 
following values :—Monkland and Carnbroe, f.a.s. at 
Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; 
No. 3, 130s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, 
No. 1, 140s.; No. 3, 135s.; Eglinton, at Ardrossan or 
Troon, and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 
135s.; Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per'ton. 


Finished Iron and Steel. 


The situation in the steel and iron trades is still 
one of exceptional activity. In every possible direction 
attempts are being made to produce the maximum output 
from the mills. The inflow of American supplies is prac- 
tically at a standstill, and though local producers are 
doing well, the output from home sources is not yet equal 
to requirements. Almost everything at the steel works 
is under the supervision of the Government. There has 
been some increase lately in shipment to France, but home 
requirements do not admit of a sustained increase in over- 
seas business, either for ordinary or Allied consumption. 
Steel sheets are extremely busy, especially in the heavier 
gauges. The output of galvanised material is still con- 
fined to Government requirements. All departments at 
the malleable ironworks are running full time. While 
there has been no change in prices made so far, there are 
indications that an adjustment is possible owing to in- 
creased oncost charges. In the meantime as much as 
£16 10s. per ton has been paid for “Crown” bars for 
export. Export business generally, however, is of little 
account. 


Coal. 


There is a growing scarcity of all classes of fuel 
in the Scotch coal trade. It has been said that this state 
of affairs is largely due to a reduction in outputs, but no 
doubt transport difficulties have not a little to do with 
the situation. In the West of Scotland the demand is 
fully maintained. The call for house coal is phenomenal 
for this time of the year, consumers evidently endeavour- 
ing to guard against a possible scarcity. The call for 
industrial sorts, too, is undiminished, and exports are 
good under the circumstances. A considerable amount 
of business is being done at present with railways and 
gasworks. Ell coal is quoted f.o.b. at Glasgow, 26s. 6d. 
to 28s.; splint, 28s. to 30s.; navigations, 30s.; steams, 
27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 21s. per 
ton. In the Fifeshire area conditions in the shipping 
branch are rather better at present, owing to an increased 
supply of tonnage. Both first and third-class steams 
are well employed. First-class screened navigations are 
quoted, f.o.b. at Methil or Burntisland, 29s. to 3ls.; 
first-class steams, 28s.; third-class steams, 24s. per ton. 
The Lothian collieries are sustaining a heavy demand for 
all classes of fuel, both on local and Admiralty account, 
and the position in the district is satisfactory. Best steams 
are quoted, f.o.b. at Leith, 26s. 6d.; secondary qualities, 
25s. 6d. per ton. All prices quoted only apply to French 
and Italian business ; for all other orders 2s. 6d. per ton 
must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Allocation of Orders. 


CONSIDERABLE interest is manifested in the 
scheme which has been framed to come into operation on 
April Ist for the allocation of coal orders, so as more 
equally to distribute work throughout the coalfield. 
Colliery salesmen, many of whom entertain doubts as to 
the meaning of certain clauses, and the method of pro- 
cedure to be adopted, appointed a committee to interview 
the District Coal and Coke Supplies Committee, which body 
is responsible for the carrying out of the scheme. This 
interview has taken place, and on Monday the committee 
laid before the general body of colliery salesmen its report. 
It is reported that the result was very satisfactory, inas- 
much as many points have been cleared up, and the 
scheme is certainly regarded as being more workable. 
There are, however, a number of questions which must 
inevitably crop up from time to time as the scheme is in 
operation, but it is believed that no difficulty will be 
experienced in dealing with them. It will be recalled that 
the proposal of the miners, in order to remedy the irre- 
gularity of work in the coalfield, was that a five-day work- 
ing week should be adopted. The coalowners resisted 
this, as they regarded it as impracticable to have a general 
stop'day. While, however, the Coal Controller was not 
prepared to concede to the men the principle of a five-day 
week, still it is introduced into the scheme to come into 
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operation, inasmuch as the standard output upon which 
allocation of orders is to be based is to be the quantity for 
the first three months of 1917 reduced to the equivalent of 
sixty-five shifts. The scheme will, of course, entail less 
work at those collieries which have hitherto had an advan- 
tage, as it will mean a transfer of orders to the collieries 
which have fared badly. Already one or two large under- 
takings are considering the policy of stopping each of their 
pits for one half day per week when the scheme comes into 
operation. 


Housing Question. 


The need for increased housing accommodation 
in various parts of South Wales is extremely acute. Only 
last week a deputation from Ebbw Vale to the Local 
Government Board urged the authorities to give facilities 
for housing developments in that area, where it was stated 
that 3000 houses were immediately necessary to provide 
proper conditions. In the city of Cardiff the demand for 
accommodation is very pronounced. Probably at no time 
has the complaint been more frequently heard than during 
the past twelve months of houses being purchased over the 
heads of the tenants, who have consequently had to search 
for accommodation elsewhere. The Cardiff Trades Council 
recent!y passed.a resolution urging the Premier to put into 
operation without delay an order to prevent the execution 
of ejectmeni notices pending the provision of the necessary 
new accommodation, and also to prohibit the system of 
paying “‘ key money ”’ which is growing in the city. Key 
money is the sum which is offered to landlords for the first 
refusal of a house to let, and recently cases have been 
noticed of advertisers offering £20. 


A New Seam. 


Details of the finding of a seam of coal were given 
by Mr. H. Seymour Berry at the annual meeting of the 
Celtic Collieries, Limited. He said they had been able to 
prove a new seam of coal some 32 yards below what was 
previously considered to be their bottom seam on the 
whole of the undertaking at Garth colliery, and he was 
hopeful that a further workable seam would also be dis- 
covered at an early date. It was very remarkable to think 
that the discovery should only now have been made, having 
regard to the fact that this colliery had been controlled 
from time to time by some of the best known colliery 
engineers in South Wales. The seam struck averages 
3ft. 8in. thick of clean coal in one bed. 


Current Business. 


Very little new business has been arranged on the 
market this week. Interest has been mainly concerned 
with other and more important events in France, while the 
approach of the holidays has made it increasingly difficult 
to operate. The position of collieries has certainly im- 
proved as compared with a week ago. Tonnage has 
ncreased, and tipping operations have been more active. 
iLoading over the week-end was much brisker than for some 
time past, with the result that railway wagons were 
released on a scale sufficient to give leading colliery .com- 
panies practically two clear days’ work, which naturally 
enhanced their chances of being able to maintain work at 
the pits right up to the holidays without difficulty. There 
will not be much work done in the coalfield between 
Thursday of this week and Thursday of next week, as 
Monday, Tuesday and Wednesday are officially holidays. 
This break in operations should admit of stocks of standing 
coals being further reduced. Best dry coals have been in 
fairly good demand, as have been the leading steam coals, 
but ordinary drys and Monmouthshires have continued to 
be irregular. House and gas coal production is still barely 
equal to requirements, but smalls are very excessive, 
except in the case of best bunkers. Coke and patent fuel 
works are fully engaged, pitwood being rather restricted 
in supply and firm at the maximum of 65s. 


Sehedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 31s. 6d.; seconds, Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 30s.; seconds, 
29s.; patent fuel, 32s. 6d.; coke, 50s.; pitwood, ex ship, 65s. 


Newport. 


The trade in Monmouthshires has not improved 
to such an extent as in other areas, with the result that 
difficulties in avoiding stoppages have continued to some 
extent. Facilities for disposing of inland supplies have 
not been available to the desired extent, but it is understood 
that the problem of inland transport is being given more 
serious attention. Schedule prices (less 2s. 6d. for France 
and Italy):—Steam coal : Best Newport Black Vein large, 
32s. 6d.; Western Valleys, 31s. 6d.; best Eastern Valleys, 
31s. 6d.; other sorts, 30s. 6d.; steam smalls, 20s. 6d. to 
23s. Bituminous coals: Best house, 35s. 6d.; seconds, 
33s. 3d.; patent fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 


Anthracite coals have been rather lacking in 
demand, the inevitable result being that heavy stocks have 
brought about intermittent stoppages, owing to the failure 
to secure the prompt release of rolling stock. Most 
descriptions are on the easy side, but bituminous qualities 
have met with a fair demand, and gas coals have been 
readily absorbed. Schedule prices (less 2s. 6d. for France 
and Italy) :—Anthracite : Best breaking large, 32s. 6d.; 
second breaking large, 31s. 6d.; third breaking large, 30s.; 
Red Vein large, 28s.; machine made cobbles, 41s. 6d. to 
45s.; French nuts, 41s. 6d. to 45s.; stove nuts, 41s. 6d. to 
45s.; beans, 35s. 6d. to 37s. 6d.; machine made large peas, 
22s. 6d.; rubbly culm, 13s. 6d. to 15s. 6d.; duff, 9s. to 
10s. 6d. Steam coal: Best large, 32s. 6d.; seconds, 





29s, 6d.; bunkers, 24s. 6d. to 26s.; smalls, 19s. 6d. to 21s. 6d. 





Bituminous coal: Through and through, 29s, 6d.; smalls, 
26s. 6d. Patent fuel, 32s. 6d. 








AUTOMATIC SHELL CONVEYOR. 


Aw automatic shell conveyor has been made by Ed. 
Bennis and Co., Limited, Little Hulton, Bolton, and js 
illustrated in the engravings on page 274, which show 
the apparatus roughly put together. The conveyor con- 
sists of a ‘“ Bennis ’” U-link steel chain conveyor adapted 
for carrying cylindrical objects. The ordinary “ Bennis ” 
chain conveyor is built up out of mild steel bars into the 
form of a ‘“‘U” and joined together by rivets or pins 
to form an endless chain.’ To adapt this conveyor for 
carrying shells, the conveyor chain has been provided with 
mild. steel brackets, two of which are attached to each 
link. The top of these brackets is given a ‘‘ V” shape, 
as will be seen from one of the engravings, so that when 
assembled the series of links forms what is practically a 
continuous gutter, which extends the whole length of the 
conveyor, and in it the shells are carried. 

To prevent the shells being marked or scratched during 
their passage along the conveyor, pads formed out of belt- 
ing are attached to each pair of brackets, a short gap being 
left between each pad. These pads are arranged for 
easy replacement when worn. The pivot pins joining 
the links of the chain together are extended at each end, 
and a roller is placed at each side of the conveyor chain. 
These rollers run on a continuous track, extending the 
whole length of the conveyor. The conveyor is driven 
by a hexagonal drum, with renewable drags or sprockets 
through helical spur gear by belt from a motor. The 
return drum of the conveyor is carried on a shaft running 
in idler bearings provided with tension screws to take up 
the slack of the chain. 








LONDON ARMY TROOPS COMPANIES VOLUN 
TEER ENGINEERS. 


Headquarters: Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending April 6th, 1918, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 

Next for Duty.—Captain W. W. Darley Bentley. Sa 

Monday, April 1st.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for Inspection at Esher. Marching Order 
with Rifles. Mid-day and tea rations to be carried. 

Tuesday, April 2nd.—Lecture on Demolitions 
Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, April 3rd.—No. 1 Coy., Entrenchments, c., 
6.30 to 8.30. Recruits’ Drill, 6.30. 

Thursday, April 4th.—No. 2 Coy., Entrenchments, &c., 6 to 8. 
Recruits’ Drill, 6.30 to 8.30. Signalling Section, 6.30 to 8.30. 
Ambulance Section, 6.30 to 8.30. 

Friday, April 5th.—Musketry, 5.30 to 8. 2 ! 

Saturday, April 6th.—Musketry, 2.45 to 4.45. Knotting, &c., 
for the whole Corps, 2.45 to 4.45. i 

Special Notices.—On March 31st, 1918, all “‘D” and “R 
men who have not signed the ‘‘ A” and ‘‘ B” Agreement will 
be discharged automatically. 

All drills will take place at headquarters unless otherwise 
stated. 

The Medical Officer will attend for the Examination of Recruist 
on Thursday evening at 6. 

Recruits will attend for Engineering Instruction with the 
Companies. 


at 6.30 


By order, 
Macteop YEARSLEY, 
Captain and Adjutant. 


March 30th, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tre new address of the Consolidated Brake and Engineering 
Company, Limited, is 15, D2an’s-yard, Westminster, London, 
S.W. 1. Telephone: Victoria 3987. Telegrams: ‘* Vacuo, 
Vie., London.” 

WE are officially informed that Dick, Kerr and Co., Limited, 
have acquired the business of the United Electric Car Company, 
Limited, of Preston, and the control of the business of Willans 
and Robinson, Limited, of Rugby. These businesses, while 
retaining separate identities, are now concentrated for sales 
purposes in the hands of Dick, Kerr and Co. The latter firm 
has also completed negotiations with the Phonix Dynamo 
Manufacturing Company, Limited, of Bradford, by which 
certain standard types. of electrical machinery which have 
hitherto been manufactured separately by both companies will 
in future be manufactured jointly at Bradford. 








Royat Instrrvtion.—The following are the lecture arrange- 
ments at the Royal Institution after Easter. For the 3 o'clock 
afternoon lectures :—Professor John Joly, two lectures on 
‘* Scientific Signalling and Safety at Sea”; Professor Arthur 
Keith, Fullerian Professor of Physiology, five lectures on 
** British Anthropologists ”’ : ‘** Barrow-Explorers.” 
(2) ‘* Cave-Hunters,” (3) ‘‘ Craniologists,” (4) ‘‘ Field- 
Anthropologists,” (5) ‘“‘ A Master of Method—Pitt-Rivers” ; 
Sir Henry Newbolt, two lectures on ‘The Poetry of Thomas 
Hardy”: (1) ‘‘ The Dynasts”’; (2) ‘‘ The Shorter Poems” 
Lieut.-Col. C. 8S. Myers, two lectures on “‘ Present-Day Applica- 
tions of Experimental Psychology ” ; Sir Isambard Owen, two 
lectures on ‘‘ Rheims Cathedral”; Sir James Frazer, two 
lectures on (1) ‘‘ The Folk-Lore of Bells” ; (2) ‘‘ The Prosecution 
and Punishment of Animals” ; Lieut.-Col. Sir Francis Young- 
husband, three lectures on ‘‘ The Abode of Snow, its Appearance. 
Inhabitants and History’; Professor Edwin H. Barton, two 
lectures on ‘‘ Musical Instruments Scientifically Considered ”’ ; 
Professor H. F. Newall, two lectures on ‘‘ Modern Investigation 
of the Sun’s Surface ’’; Dr. W. L. Courtney, two lectures on 
‘‘Dramatic Realism”; Professor Charles J. Patten, three 
lectures on ‘‘ Problems in Bird Migration.” The Friday 
meetings will commence on April 12th, when Professor E. C. C. 
Baly will deliver a discourse on ‘‘ Absorption and Phos- 
phorescence.”’ Succeeding discourses will probably be given by 
Major G. I. Taylor, Sir A. Daniel Hall, Sir George Greenhill, 
Professor F. Gowland Hopkins, Professor A. Barton Rendle, 
Sir Boverton Redwood, and others. 
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ELECTRIC POWER SUPPLY AND COAL 
CONSERVATION. 


In the course of a debate, which took place recently 
at the Engineers’ Club, Manchester, on the Interim Report 
of the Coal Conservation Sub-Com ittee on Electric Power 
Supply of Great Britain, Mr. 8S. L. Pearce, M. Inst. C.E., 
the chief electrical engineer to the Manchester Corpora- 
tion, criticised the recommendations with regard to the 
selection of sites for the new super-power stations. He 
said that whilst the existing areas were admittedly too 
small, we must be careful not to jump to the other extreme, 
and have an area that was too large and unwieldy. 

It was, he agreed, very desirable to obtain sites on im- 
portant waterways if the coal facilities were equally good. 
It was, of course, well known that the North-East Coast 
possessed plenty of good sites on important waterways 
in close proximity to collieries. But that was not the 
case all over the country by any means. In Lancashire, 
he thought, it would be true to say that the converse was 
the case. He knew of no inland sites in Lancashire which 

ossessed ample natural water facilities for super-power 
stations of, say, 100,000 kilowatts. What was required 
was a waterway with a minimum flow of 8,000,000 to 
10,000,000 gallons per hour, or its equivalent. The alter- 
native was cooling towers. He said thet on the surface 
that report was capable of bearing the interpretation that 
ample waterways were advocated at all costs, because 
the strictures that had been passed by the Committee 
in Clause 17 on certain municipalities were based on two 
grounds, and the first and chief one was that those muni- 
cipalities had adopted, partially or exclusively, cooling 
towers for condensing purposes. The second reason was 
that municipalities had endeavoured to retain generating 
stations within the city areas for the sake of the rates. So 
far as Manchester was concerned, that was not the case. 
Mr. Pearce asked whether the sub-committee had inquired 
whether those local authorities could have done otherwise 
than use cooling towers ? He dissented entirely from the 
wholesale condemnation of cooling towers, as he held that 
the transmission costs from a waterside site might 
more than counterbalance the extra working cost due 
to cooling towers. 

He had considered, he continued, the question of a 
Merseyside site for Manchester, a site at which it would 
be possible to obtain ample river water for condensing 
purposes. He assumed a super-power station. The 
load to be transmitted from that station was 100,000 
kilowatts at 0.8 power factor, 0.66 per cent. load 
factor, the transmission voltage being 150,000 volts— 
which was the highest voltage that had so far been used 
in the States. Incidentally he remarked that he was 
somewhat doubtful whether such a voltage would be 
practicable in this country. He estimated that the annual 
charges on such a transmission line would be of the order 
of £100,000 to £125,000. That was the cost of the trans- 
mission line. Supposing we were to establish a station 
in Manchester, and used cooling towers, it would result 
in an increased coal bill, because it was impossible with 
cooling towers to obtain a vacuum of more than 27in. 
or 27hin. at the outside, as against a figure of 29in. or 
29}in. with ample natural waterway and plenty of cold 
water. Therefore he had assumed an increased consump- 
tion of 15 per cent. Then there were all the costs inci- 
dental to the towers. He estimated that the extra 
annual costs for cooling towers, compared with the natural 
waterway, were of the order of £70,000 per annum. So 
that, on the one hand, there were transmission costs of 
£100,000 to £125,000, and on the other hand a figure of 
£70,000. Clearly, in that case, it would not pay Man- 
chester to go to Merseyside. 

Mr. Pearce also examined the question of transmission 
costs in relation to coal costs. There, again, taking the 
same data, namely, 100,000 kilowatts, transmitted voltage 
150,000 volts, 0.8 power factor, 0.66 per cent. load factor, 
he had come to the conclusion that it would only pay to 
establish power stations thirty miles away from the area 
of supply, if coal could be got 5s. per ton cheaper, the 
water facilities being the same in those two cases. The 
general conclusion he had come to as regards Manchester 
was that it would not pay that city to select a power 
station at a distance exceeding twenty miles from the 
area of supply for the purpose of obviating the use of 
cooling towers, assuming that there was no advantage 
to be gained in the cost of coal. 

The figure of twenty miles could, he said, be increased 
to the extent shown in the previous calculation if cheaper 
coal and ample water space were both available, but such 
sites did not exist in Lancashire. It was always difficult 
to establish a case in favour of transmitting electrical 
energy rather than sending coal by rail. The superiority 
of electrical transmission only became apparent with 
very high load factors. 








A METHOp of cooling forgings by compressed air has been 
developed by a Canadian engineer. Steel containing 0.42 
per cent. carbon, 0.063 silicon, 0.034 sulphur, 0.025 
phosphorus, and 0.48 per cent. manganese, which, 
with appropriate heat treatment when cooling under 
atmospheric conditions, gave a yield point of 18 tons 
and a tensile strength of 36 tons per square inch, 
with 27 per cent. elongation, after being cooled by com- 
pressed air, is said to have improved its yield point to 22 
tons and its tensile strength to 44 tons per square inch, 
with 25 per cent. elongation. The forging was a 9.2in. 
shell, and the air consumption 2100 cubic feet per minute. 
The air was used at a pressure of 80 ]b. per square inch, 
and was delivered from a pair of 2in. pipes, plugged at 
their ends surrounding the forging and with fifty ,,in. 
holes each on its side facing the forging, while a 3in. pipe 
with 100 ,in. holes along its length and ending in,a 
special nozzle to cool the nose of the shell, cooled the inside. 
It took five minutes to reduce the forging from furnace 
heat to 800 deg. Fah. While being cooled it rested on a 
pair of 4in. rollers, one of which was driven by a compressed 
air motor, while the other ran as an idler. The 3in. pipe 
supplying the compressed air to the cooling pipes was about 
10ft. long, and had a loose joint at the top, so that all the 
pipes could be lifted and swung away when the forging 
was changed. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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STEAM GENERATORS. 


112,420 (16,826 of 1917). November 15th, 1917.—SrayBoLts 
ror Borers, Robert Joan McKay, 5016 Center-avenue, 
Pittsburgh, Penn., U.S.A. 

Figs. 1-7 represent views of the staybolt constructed in 
aceordance with this invention. Tt has a cap for securing it to 
one of the surfaces to be stayed. The cap is attached to a loop 
on the shank of the stay by means of an eye head formed with a 
longitudinally divided tail-piece, whereof the parts are brought 
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together, interlocked, and securely embraced by the cap, after 
the eye-loop of the loop head has been passed through the 
loop of the stay. The portions or bifurcations of the tail-piece 
of the eye-head may be provided with projections and recesses 
which interlock when brought together, and the tail-piece may 
be provided with an enlargement of polygonal or other shape 
to enter a correspondingly shaped recess in the cap prior to the 
cap being bent around the tail-piece.—February 21st, 1918. 


INTERNAL COMBUSTION ENGINES. 


104,337 (2115 of 1917). February 12th, 1917.—Vatve 
Mecuanism, Albert Morin, 81, Rue du Menil, Asniéres 
(Seine), France. 

In engines in which the cam shaft is placed above the cylinder, 
this invention has for its object to provide a simple apparatus 
without joints which is interposed between the cam and the 
valve stem, and allows of doing away completely with the oblique 
pressures upon the stem, and reducing the vertical distance of 
the cam shaft above the valve seats. The apparatus consists 
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essentially of a hollow piston A, the upper end of which receives 
directly upon its outer surface the action of the cam which it 
transmits by its inner surface to the stem of the valve B. The 
piston slides in a guide cylinder that is fixed to the engine 
cylinder, and these two parts, namely, the piston and the cylinder, 
have a sufficient diameter to accommodate internally the return- 
ing spring and its thrust washer.—February 12th, 1918. 


AERONAUTICS. 


113,295 (675 of 1917). January 13th, 1917.—AEROPLANE 
Construction, S. E. Saunders, Limited, East Cowes, Isle 
of Wight, and another. 

This invention relates to metallic framing for the planes and 
other parts of aircraft. Heretofore it has been proposed to con- 
struct metallic framing for aviation purposes wherein bars, ribs, 
or formers, are composed of pairs or groups of U-shaped or 
channelled bars or rods, having combined with them corrugated 
strips or stiffening pieces, and it has also been proposed to con- 
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struct the wing ribs of aeroplanes of flanged sheet metal of 
U-shape in cross section. According to this invention bars or 
strips of metal of open U-shape or channel section are used, but 
these are plain open bars with which the inventors form an outer 
frame, and stiffen this frame with stays or braces of metal of 
similar section, the ends of these stays or braces being con- 
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nected to the outer frame by soldering, brazing, or otherwise. 
Fig. 1 is a side view of one of the ribs or formers of the plane, and 
Fig. 2 is a side view showing how the braces may be connected. 
Fig. 3 is a view looking from the front of Fig. 2. Fig. 4 
is a perspective view illustrating a modification. Figs. 5 
and 6 are respectively a side and end view showing how the ribs 
are connected to tubular rods at the edges of the planes ; and 
Figs. 7 and 8 are views showing the ends of the ribs connected to 
abar. Fig. 9 is a sectional view of a stamping.—February 13th, 
1918. 


TRANSMISSION OF POWER. 


113,332 (2691 of 1917). February 23rd, 1917.—ConTROLLER 
ror Etecrric Crrecuirts, Pritish Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C. (a communication 
from the General Electric Company, of Schenectady, New 
York, U.S.A.). 

This mechanism for controlling electric circuits has for its 
object the provision of mean¢ whereby the master switch may 
be made considerably lighter and less expensive than those 
usually adopted. Fig. 1 shows a system of control for an electric 
motor, and Fig. 2? an end view of part of a controller cylinder 
having a segment of insulation, and showing the contact 
finger. Referring to Fig. 1, the motor A is connected to the 
supply circuit B by means of a trolley pole C, and is connected 
to ground by means of the electro - magnetically actuated 
switch member D. The electro-magnetically aétuated switch 
E is adapted to short-cireuit the armature controlling resist- 
ance F, and the electro-magnetically actuated switch G is 
adapted to short-circuit the armature controlling resistances F 
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and H. The highly inductive actuating coils of these switches 
are controlled by means of a master switch or controller J having 
two sets of relatively movable co-operating contacts. The size 
of these cortacts, their spacing from one another, and the 
spacing between the successive operative positions of the con- 
troller are all comparatively quite small. Associated with the 
controller are circuits having capacity, the circuits having therein 
the condensers K, L and M. One side of each condenser 
is connected to its corresponding coil circuit, and the other 
side is connected to the contact segments of the controller 
J. These condensers are adapted to check very quickly tiie 
flow of current in the switch coils, and suppress any ares which 
may tend to be formed at the master controller segments as the 
master controller is moved to de-energise the electro-magnets.— 
February 21st, 1918. 


113,379 (6700 of 1917).—Lrap CoverEep CaBtes, British Insu- 
laved and Helsby Cables, Limited, Prescot, Lanes, and 
another. 

This invention has reference to lead covered cables, such as 
are used in subterranean cable work, wherein the cable is sub- 
jected to movements, actions, and vibrations, the effect of which 
is that crystallisation of the lead sheath in proximity to the 
joint boxes takes place, with a result that fracture after a time 
follows. To obviate this crystallisation and fracture is the 
object of this invention ; and it is accomplished by the use and 
employment at all joints, of a construction and means of con 
nection of the lead sheathing with the box or electrical appliance 
by which the sheath is movable in relation to the box in all 
directions. Two forms of fittings for this purpose are given 
herewith. In these A is the hox to which the cable ‘has 
to be connected, and B is the lead sheathing of the cable. 
On the box there is fixed a hollow tubular device C, internally 
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larger than the cable, so that room for movement of the latter 
within the former is provided for, the outside of which is 
spherical. Beyond this device C is another tubular device D of the 
same diameter as the former of spherical formation, and spaced 
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from the former a certain distance ; and outside these two tubular 
spherical parts there is provided a double internally spherical 
box or easing E, one spherical portion of which fits over and 
works on the fitting C, and the other on and over the fitting D.— 
Pebruary 21st, 1918. 


SHIPS AND BOATS. 


113,324 (2541 of 1917). February 2lIst, 1917.—Screw 
PROPELLER, Thomas Eaton, 21, ‘The Crescent, London-road, 


Northwich. 


Screw propellers constructed in accordance with this invention 
have a boss A with radial projecting studs, which fit into the 
roots of the blades B. The studs are secured in the blades by 
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means of cotters C and nuts E, so as to press the seat on the roots 
of the blades against corresponding faces on the boss. The 
seats and faces are corrugated or serrated, as shown at D.— 
February 21st, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


113,319 (2331 of 1917). February 16th, 1917.—Screw Taps 
Montgomery, Smith and Co., Limited, and another, Tangent 
Works, Bath-road, Keynsham, Somerset. ; 

This is a tap with separate cutting blades or chasers, which 
are adjustable. The chasers A are each mounted in a radial 
slot B formed in an annular part of the body, and the opposing 
faces of the chasers are tapered to bear upon a correspondingly 
tapered portion of a central bolt C. The latter can be moved 
axially, and is provided with a retaining ring D, which can be 
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adjusted from the outer or free end of the bolt to engage the free 
ends of the chasers and to enclose the slotted open end of the 
body part. ‘Tne retaining ring and the ends of the chasers are 
inelined or coned, whereby, when pressed up by the lock nut E 
the chasers are held tightly against the ends of the slots and 
against the taper portion of the bolt C. The pilot member is 
counter-bored at this end so as to ride upon and embrace 


the spring is compressed, the nut bears solidly against the pilot. 
In use, when it is required to adjust the chasers, owing to wear, 
the lock nut is first partly unscrewed, the chasers, however, 
being still firmly held by the spring. Upon the central bolt 
being now screwed in, the taper part, in moving axially, causes 
the chasers to move outward, the pilot at the same time being 
forced back against the spring. The lock nut is again tightened 
and the tool ready for use.—February 18th, 1918. 


MISCELLANEOUS. 


109,264 (12,187 of 1917). August 24th, 1917.—CHarana 
Apparatus For Lime Kitws, Arnold Steiger and another, 

6, Ramiestrasse, Zurich, Switzerland. 
This is an automatic charging device for cement and lime 
kilns, It comprises a vertical pipe A arranged above the body 
of the furnace B. to which the charge is conveyed through 
an automatic feed device ©. The invention further comprises 
a perforated distributing cone D which causes large lumps of the 
charge, preliminarily dried in the down pipe and issuing from 
the latter, to roll to the middle, and smaller lumps to roll to the 
circumference of the furnace, so that the material wich is near 


the rings the balls are spaced apart along the tube, and by means 
of the end flanges the balls and rings are prevented from leaving 
the tube. ‘The rings are each preferably held to the tube by bolts 
and nuts, or rivets, after the balls have been placed in position, 
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The ball-bearing fitting is placed between the axle and vehicle 
wheel, the latter being bored out to leave a sufficient space to 
admit the fitting, and also to admit a steel liner, which will 




















the middle offers no more resistance to the passage of air than 
does that near the circumference of the furnace. A pipe E 
serving for the suction of the waste gases may be inserted in the 
upper part of the down-pipe, so that the opening in the latter 
is central relatively to the pipe, whereby the passage of air through 
the material which is near the middle of the furnace is facilitated 
and thus a uniform suction of the waste gases is secured. The 
distributing cone may be adjustable in the borizontal direction, 
so that the charge reaching the furnace through the down-pipe 
may be distributed at will.—February 21st, 1918. 


113,308 (2103 of 1917). February 12th, 1917.—Etecrro- 
Maenetic Brake For Printina Presses, Henry Vincent 
James, Cintra, Aldenham-avenue, Radlett, Herts. 

This invention is for an electro-magnetically operated brake 

for the feed reels of textile, paper-making and printing machinery, 

and especially for rotary web-printing presses. ‘The apparatus 
is shown in Figs. 1, 2 and 3. The side frame A of the machine 
has bearings B to receive the reel spindle C on which the reel of 
material D is mounted, and is supported thereon on each side 
by a corrugated cone or wedge which, after it is driven into 
position, is locked by the collar E. The electro-magnet F is 
mounted in a cradle G, which at one end is supported by a hand 
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screw H earried by an arm J and by the side frame, and at its 
other end is suspended on a spring K. The braking surface L is 
radiused correspondingly to the brake drum and the magnet 
pole pieces M—-machined to slightly greater radius—and the 
former is fitted with a braking element. The brake drum N is 
keyed to the spindle, and its face fits closely to the surface of the 
lining L, so that when the magnet is energised the drum partially 
closes the magnetic field of the electro-magnet and the braking 
action is controlled by the amount of electrical energy fed to the 
magnet. The electro-magnet ix shown supported between side 
frames G and lugs O project upwardly therefrom and serve to 
centre the brake drum over the magnet.—February 12th, 1918. 


113,364 (5379 of 1917). April 17th, 1917.—Bart Bearrnas, 
Johnson Mills, and another, 33, Brookfield-road, Crumpsall, 
Manchester. 

This is an improved construction of self-contained ball bearing 
cage for the axlesand wheels of road vehicles. It comprises a steel 
tube A, suitable for fitting upon the wheel axle D. At one end 
the tube is flanged outwardly, B, and at its other end the tube is 
shouldered down, and provided with a separate flange C. Upon 
the tube are threaded one, two or more channel-shaped rings E_ 
the flanges of the rings being of similar shape and proportions to 


those at the ends of the tube. Between the respective rings, | collecting old cloth tr gs, and 


usually be driven tightly into the wheel hub. The improved 
ball-bearing cage or fitting, and the vehicle wheel, is held on the 
axle by an axle cap and cross-pin, or cottar.--February 2 lst, 1918 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patents Acts, which 
empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents— 
which right when acquired can be retained after the war—and 
has been specially compiled for Tue ENGineER by Lewis 
Wm. Goold, Chartered Patent Agent, 5, Corporation-street, 
Birmingham. It is desirable in the first instance to obtain 
the latest particulars upon the Patents Register. If any 
patent listed has been assigned to, or is the property of, @ 
non-enemy proprietor, the law does not apply. 





On one of the patents given below £18 and on each of the 
remainder £11 have been paid in renewal fees. 


No. 27,605/12.—Ammunition. Relates to projectile fuses 
with a retarding device which is adapted to be thrown into and 
out of operation by means of a plug cock mounted at right angles 
to the axis of the fuse, and consists in providing a rotatable cock 
so shaped that in one position the percussion detonator 
communicates with the bursting charge through a retarding 
patch, while when the cock is rotated out of this position there 
is a straight uninterrupted passage from the percussion detonator 
to the bursting charge ; in the case of double fuses for composite 
projectiles the cock may be rotated by a definite amount in 
either direction out of the retarding position, the cock establishing 
communication, when rotated in one direction, between the time 
fuse and the bursting charge, and, when rotated in the other 
direction, between the time fuse and the shrapnel charge. 
Krupp Akt.-Ges., F., Germany. 

No. 27,630/12.—Explosive mines. Relates to electrically-fired 
marine mines in which the ignition circuit is completed by 
sea water introduced into the mine as a result of the shock of 
impact with a ship, and consists in causing the sea water to 
serve as the electrolyte of an ignition battery located inside the 
mine. Bundgens, F., Germany. 


No. 27,648/12.—Pistons. The piston of an_ internal 
combustion or other engine or compressor is made hollow, and 
is partly filled with water or other liquid, which distributes the 
heat and cools the piston, Circulation of the liquid is increased 
by loose balls, &c., or hinged plates, by internal channels, or 
‘by projections and ribs, which may be arranged spirally. 
Junkers, H., Germany. 

No. 27,651/12.—Electrie conductors; electrolysis. Cables 
and compound conductors ; insulation. Insulating coatings are 
produced on conducting bodies, such as wires and tapes, by 
depositing strongly adhering aluminium compounds thereon by 
electrolysis from aluminium salts. Suitable salts are aluminium 
ammonium oxalate carrying excess of ammonium oxalate, and 
aluminium acetate containing a little mercury nitrate. 
Loewenthal, J., Berlin. 

No. 27,697/12.—Printing ; intaglio-plate printing. Intaglio 
printing machines with flat formes and cylindrical impression 
surfaces are arranged with the forme mounted below the carrier 
and facing downwards, to facilitate inking and wiping, and reduce 
waste of ink. Leusden, A. Pels, and Schnellpressenfabrik 
Koenig und Bauer Ges., Germany. 


No. 27,769/12.—Pile-drivers. The pile-driver, or the truck 
upon which it is carried, is provided with a pair of clamp guides 
forthe pile. Christiani and Nielsen, Germany. Dated December 
27th, 1911. 


No, 27,838/12.—Tool steel. Cobalt is present in proportions 
up to 15 per cent. in high-speed tool steels containing also 
tungsten and chromium, with or without molybdenum or 
vanadium or both. . Stahlwerk Becker Akt.-Ges., Germany. 


No. 27,949/12 --Discharging retorts, &c, Vertical retorts 
and coke ovens are discharged by first lowering the door away 
from the retort and then tilting it to deflect the descending 
column of coke on to the receiving truck. The door manipu- 
lating mechanism is carried by a trolley, and comprises two sets 
of rams, the former for lowering the door away from the retort, 
and the latter for raising a previously prepared door, so that the 
retort can be closed after discharge in the minimum time. 
Stettiner Chamotte Fabrik Akt.-Ges. vorm Didier, Germany. 








Oxup Croru TRAcINGS AND Trn-For.—We are asked to state 
that Sir Francis Fox, of ‘“‘ Alyn Bank,’ Wimbledon, 8.W., is 
i d tracing cloth, which he 





and between the end flanges and rings are steel balls, against | makes use of for making slippers for wounded soldiers. He also 
which the rings and flanges lie, and by which they are prevented | collects tin-foil and silver paper. Engineers who may have any 
from leaving the cage, the edges of the flanges being slightly turned | of these materials in their offices are asked to send them to him, 





the reduced free end F of the body. A spring G is inserted 
between the pilot D and the lock nut in such manner that after 





over at a point beyond the centres of the balls. By means of | and thus help him in a very good cause, 
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WANTED, HEAD of pete nl x rer DEPART- 


A'RCRAFT WORKS, LONDON 
PURCHASING DEPARTMENT. 


Applic lications are Invited for the|y, 
of HEAD of PURCHASING DEPT. in a large 
AAP Boer Manufacturing Firm. 

Applicants must have ia» wide commercial experience in 
the purchase of Engineer’s materials and tools, and in sub 
contract work. 

Full details must be sent of experience and previous ret 
tions held. Ar, and salary required must be stated. 
such details will be treated in ee confidence. 

No one will be engaged who - on Government work or 
resident more than ten miles awa: 

Address, 100, ‘‘ The Engineer” 100 a 


Assistant (Male or Female) Re- 


QUIRED in Estimating Office of Engineering Works, 

ss E. London ; must be able to Read Drawings; Drawing-office 

rience an advantage. ‘No applicants residing outside 

adi of 10 miles or age employed on Government work 

be engaged — Write. tating age, bepaee ates and ouaty 
required, to te 7, “The Engineer” Office. 


Assistant Works Manager 


WANTED for sinail Engineering Works, comprising 
Machine and Brass-finishing Shops, Die Casting, Metal Pouring 
and Finishing Shops ; must be experien “estimator and 
rate fixer; strict pe a eply, stating age, experi- 
ence, and salary expected, nearest Emplovment 
Exchange, mentioning “ ‘The aeaee* and number 103. No 
one at present on Government work need apply. 103 a 
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(Char Z.. High-pressure A.C. Power Station with 
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Done: -— _—- experience.—ENGINEER, Electricity 
eltenham. 


(thief Inspector for Night Work 


for Works engaged on Aero Engines. {Sane full par- 
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NT, to teach mainl: Engineering subjects (Experimenta) 
rr aed Mechanics, &c.). Works ~~ 4b desirable. 
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Wanted, Metallurgical Chemists 


ee Fame Charge of Shift on erm Electric ——— 

ust have first class experience with Car' 
Mon et Stoke also laboratory practice. No person p baer ap os 
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with two co; opie of testimonials, to Box 94 

and Co., Li 54, Clernenweil-road, eae E.C.1. 778. A 


Metallurgist and Chemist Re- 


QUIRED for Engineering Works near London, to 
organise smal] Heat Treatment Plant dealing with Drop 
Stamping Plant in the works. Must have had experience in 
heat tment of aero steels and also suitable experience for 
running the works foundry on modern lines. No one already 
en, on —- work must apply. — experience, 


salary, &c —Address, 63, “* The Engineer 


salary, Be = Address. 65, The Engineer Ofce___S + 

Weust, a Capable Draughts- 

MAN who is accustomed to Designing fa High- 

jteam Turbines. He must be thoroughly conversant 

with ree the deal design and construction of all the latest types. No 

e already on Government work need apply. and ge By those 
not eligible = Military service.—Apply, stating age, 

ence, and salary required. to your oo Em joyment 
Exchange, mentioning “The Engineer” a 0. ASOD. "98 


Wanted, Chief Fata 5 aaa 


Applicants for this position are ae for 
ae ir attention, and are informed that the vacancy is NOW 


Wanted, Estimating and Rate | tou 


FIXING DRAUGHTSMAN, to also act as Assistant 
Works Manager, in Small Engineering Works; must have 
| experience and able to control Machine a d Brass- 














(ivil Engineer, Accustomed to 


Reinforced Concrete, REQUI TIRED to supervise work in 
London, also to assist in preparation of drawings —Address, 
— age. experience and salary required, and be ry 

of references, to P929, ‘‘ The Engineer” Office. P9294 





Ee pr eee Md i. detailed stat 
works and teaching experience (giving oy 
should be sent not later than April 15th to R_ LEACH 
Technical Schools, G are not required 
with the apnlication, 76 
—— 


elfast Waterworks. 
PORARY ASSISTANT ENGINEERS 
Se Surveys and 
Reservoir, &c., in 
connection with the water route City 0 Belfast. 
Applicants must have oes og -ay of the design and 
eoastruction of rs, &., and be neat and 
8 











accurate tating age, qualifica 
tions vy experien expected, accom by 
recent tastimonials to be sent to 


copies -- not more than three 
F. W. McCULLOUGH, M.Inst.C.E., Chief Waterworks 
Engineer, Belfast 104 


Reigate Board of Guardians. 
t their Insti 


ENGINEER WANTED. 
WANTED by the G at Redhill, 
for the period of the war, an ENGINEER. 
Ay _—— must be properly qualified to look after Cornish 
experienced in Heating, H. and C. Water Sanitary 
Services, Electric oe and Power for Machinery, and keep 
"ADI lieationg, open. forme, stati wired, 
ons, Upon ‘orms, § wages requ’ 
whi ous, opm rinted the Master of the Institution. 
aceon Redhill, Surrey, by sending a stamped 
directed foolscap envelope, must be returned to him as soon as 


possible. 
FRANK C. onnmoe 


— k to the Guardians. 
at Sen March 1918 60 


TO BOILDERS, CONTKACTURS and OTHERS. 


he Boston Dock and Harbour 
Commissioners have for DISPOSAL a LOCO. STEA 
— E of 30 cwt. lifting capacity. with steel lattice jib tate 
lon; Engine with optinders 6in. dia., 10in. stroke 
with lute 








gi neer - Draughtsman to 
Assist Works Manager of Controlled Firm, North-East 
district. An excellent opening with good post-war pects 
for alive man, not afraid of work ; able to prepare w 

Leper ony ¢ quickly from rough sketches and Supervise the aye 





in the Shops. Applicant must bea good all-round man 
under 24 ore of age.— Write, stating full details of te - 
perience and sal red. to the he Employment Ex- 


lary requ 
change, mentioning ‘*The Engi 
one at present on Government work will beengaged. 664 


Engineer (Over Military A e) 


ee 4 to Take Charge of large G: 
Drrem Factory Mach a —Apply, MILL ALL 
R BBER CO” Ltd, “Rec len, Herts. 


[ngineer i a to Take 

4 CHARGE of a small om agg apres 9 ent in 

~ Works in West London di hh some know- 

=e smal! Furnaces and aa Machinery 

Sea age, experience, and sa uired.—Address, 74, 

‘The Engineer” Office. No one at present on Government 
work or resident more than ten miles away need apply. 74 a 


ngineers, Designers and 


DRAUGHTSMEN, with previous experience o 
UIRED by i G. SvcREE 
quired. "Besa 2 


letter, stating age, experience, and salary required. 


‘irm of Shipbuilders and Engi- 
NEERS can OFFER POSITION of GENERAL 
MANAGER to an Experienced Engineer havin viously 
held a similar appointment. Good and the oppor 
tunity of taking financial interest if esired.—Address. in in 














Shope Shops, Die 
he nearest a Ex 
ineer and number 102. No one at present on Government 
need apply. 1024 


Wanted Immediately, a Com- 


PETENT DRAUGHTSMAN 





[razg 


work. Good pay a rong poem 
or resident more wee miles away need appiy. aden, 


Jig 
ane rticulars of experience and wage 
—— t Huployiment Exchange, mentioning ** The 


‘Junior Draughtsman Wanted, 


a had experience on Repair 


htsmen.—Several  First- 


18; WANTED at once for important Government 
‘0 one on Government work 


P937, ** The Engineer 


and Tool es page Re- 


QUIRED for Munition Works La London. No 
person already on Government work will be 








e of Structural work be, Epsaible = 
rticulars and salary requi: citar 51, 


htsman KRe- 
orth of England. One 
Work preferred, but must not 
ed on Government work at present.—Reply, stating 


one with knowl 
by oe sey? = 
Engineer 


= Drau 
QUIRED for Works in the 





¥ experience, and salary uired, to the nearest Emplo: 
see g The E and num : ber #7. 








racers. — Required by W ell. - 
KNOWN London firm, S.W. District, several Ex 
enced LADY TRACERS. Ordinary hours 405. Good a mnt 
bonus, and overtime paid. No one employed on Governmen . 
work need apply.—Write. stating age, experience, and salary 
required to your nearest Employment Exchange, quoting “The 
Engineer” and No. A5025. and No. A5023. 79 4 


Wanted, Wanted, fur Small General Engi- 


vas vom ny London on —— war work, 
ot about 30men. Must 
noien Hand and Fitter, and have ey 
general exper "eaperience The job is a permanent one to a satis- 


oa one at ea present engaged on a work or resident 








—— miles distant neéd a) Xo Poss, « Th ie 
» earn tek: en orl 
anted, Foreman Moulder 


(working, 6 o'clock man} ie See Charge of small 
to about two 


Foundry os 
3 permanent job to ic omintle on mat. See ly, pith references 
m4 e nearest Employment Exchange, 


wages to th 
"She. agincer” No one on 
Government work n apply. P859 a 


mentioning “ 
Assistant Foreman So omtye for 
Machine Sh ent in South 


Must 


and number 





&c. Good opening ton km =~ Ny 
perience. No one at p.esent on Govern- 
ment work or residing more than 10 miles awav need apply. — 
Write, K. P., c.o. Dixon's, 195, Oxford-street, W.1. Ta 





Work; permanency to right person. a one »aiready . 
Government work will be engaged.—State age, 
ex rience to your nearest Eapioymeat Hetten auoting 





7 Engineer” and number 50. 
Wanved Immediately, Praag te | Eas 
wae —_ of designing and Tools for 
ame nt 2 quoting * The Engi ger” ond No. 
wae Tae persons sheedy on Government work need spy. 





ss 


» dy also or — 


VVERAL TOOL —— 
MEN and DESIGNERS oy State wag oe 
jobs for — Lo. wages req 


Wanted Sea Urgentl for 











perience. y d upon G 

will be e: Applicants ‘vat apply to their nearest ‘em 

ploy t and number 
56 564 

raughtsman Required by a 

firm of Mechanical Engineers in London, prey 

with Hydraulic experience. Write, giving full particulars, age, 


experience, wages required. No one at present on Government 
nae or residin, net than 10 miles distant need a; 
Address, 92, “* The Engineer ” Office. 


[)raughtsman Required, with 


good experience in on aoe of Steelworks Machinery pre- 
ferred, although soles ms from hi men whaeher 


apply. _ 





experience would be ioved. No one already = Govern- 

ment work will Legere mg me age, experien: ——— 

—— and when at. , to your nearest Employmen’ 
Exchange, quoting “The En goer: and No, A4694. 597 4 





strict confidence, stating page, experience, and 
Offi - 1106 4 


1106, “* The Evgineer” 
and Tool In- 


First class Ji 
D. Give full particulars of experi- 


SPECTORS WAN 
ence and wa es wanted. rson al ly on Government 
rt ina 








= Boiler 7ft. high, 3ft. dia., with cross 
ubes, com, with water gauge, and steam yan and 
safety val ve cain aop valve, injector and pump. Water tank 
Canopy ma — of 4ft. lgin. — Iron Standards oy 2in. 
the Bars and 3; wheel gauge 4ft. 84in. 
e above is in working order, and can ted 
time by tmen ers can then be be submitted to 
ROBERT Ww. ER, Dock Manager, Boston, England. "” 
6 





Wanted, a Young Man (who is 


ineligible for the Army) to Assist in the Work and 
Santen of a small, but old eenane Sonics, with a 
view, if satisfactory to all parties concerned, ke a pecuniary 
interest in the business, so that an old: aged partuer cau 
retire; none but a diligent worker of any use. — Address, 
P933, ¢ The Engineer” Office. P9353 a 


Wanted, an Assistant Works 


ER to take over the running side of a Fac- 

tory doing anor Repetition Work and employing about 500 

hands. Must be capable organiser. No one engaged on 

| a. work need appl ene fee ig “wi age, sala 

eee and experience, to ~~ - 
, Ltd., 154. Clerkenwell-road, Ber he Be 1 








Wen anted for Engineer’s Works 

4 gee of London on ee ae Firm), MAN to 
TAKE CHARGE a f COST and TION, Fully 
qualified Chartered “Accountant preferred, if possible, with ex- 
Serlenes of Sng necting Costs. © person already on Govern- 





ment work will be . ly your nearest Employment 
Exchange, stating sala wat % and “Pg “The 
Engineer ” and No. Asses. “1058 a ment 


Exchange, mentioning “ The Engineer” and No. 

First-class MAN to TAKE CHARGE of Iron and 
Bronze Foundries. Must have thorough practical and techni- 
cal knowledge of all branches of Foundry work. Must also 
have first-class experience of latest gee agen 
methods. ut 70-75 tons per week Appl ys stating 
age, ean and salary required, ALFRED RBERT, 

mi Machine Too] Makers, Edgwick Works, a 


[nspectors, First-class, W ‘anted 
*for Aeroplane Engine Erection. No. one ed on 
Government work considered —Apply at your nearest ser 
ment Exchange, quoting “‘ The Engineer * and numbe: 


Rate Fixer —Ex 


© pe 
work will be engaged.—Apply to the nearest 
Foundry Manager Wael 








erienced Man 
to Estimate - Paine and werd a vege pe beret in 
a jlarge works in N.W. London Distri toa 
suitable man. Nobody on Reevanears Hh nye or res jing more 
than 10 miles away, need Poe V., €.0. "W. H. Smith and 
Son,'54, Fetter-lane, London, 1049 a 


Rega at Once, the Services 
ONE orTWO good JIG and TOOL DESIGNERS, for 
joe cramnency Works, Manchester district. Good p 
rmanen od the ri a = No one already on:Guvern- 
age, experience and sal: 








anted, Thoroughly Capable 

MAN AGER for large Modern Engineering Works in 

Midlands. Highest hr rr on re) tition wor! = or- 
&anisation eesential. —Address, P9265, “The Engineer” Office. 


Wanted, Works Manager for 


Constructional and General Engineering Works 








manufacturing Bri Girders ard general constructional 
work, W: ronwork, Stampings, Forgings, &c , with Foundry 
and Futtin ig Shops; must be ear! hoi and energetic man. 
Sta Sipettonse and salary required, giving gcoples of 


tate ed, 
testimonia.—+Addrese, in first instance, 55, * * The mae 


Assistant Civil Engineer Wanted 


immediately for Government contract (6 months) iv 
North of Scotland Baler) £20 to £24 month.— Yas waning 


“8 





&ge and forwarding copies of testimonials, 4 
wn's, 39, Tothill-street, Westminater, S.W. 1. 





work “ lary 
Apply vat your pone hme loyment Exchange, 
quoting “The gineer” and No. A4953. 1070 a 


Required, Inspector Qualified to 





Fabrication of Structural =o Must 
have thorough knowledge first-class shop State 
oxperenee and salary ee ii. 105, “The Engi- 

neer No person at present on Government work or 
residing more than ten miles away med apply. 105 a 


“tructural Engineer Wanted for 


of urgent war work in Reinforced Concrete. 





design 0 
“State age and salary required. No one now on Government 
ill-street, 


work — apply.—Box 4011, c.o. Brown’ Toth 
Westminste: “$e = “a 42a 


Superintendent Required for 
rop Stamp Shop. Applications requested from those 
pecing Huh practical experience of hot stampings =p to 
Te ye ight. ‘ ° pe already % A een A 1 be 
aa mer at your nearest Em “" xcharge, 
quoting * Engi and No A4994, S69 








Drazgh htsman Required to Take | mm 
Hy ee ef Coal Washery ment. Experienced | “OTN 
on only "aaa Eee bm parti in the Hese to 


p= htsman, Steel Structural, 
ED for Lonken Office of Manufacturing Engi- 
-— (Controlled). Good experience in Bridge and SHractural 
Work necessary, also capable of Designing and Pre; 
Quantities Permenency. All War Work at present.—A ares 
stating a age, and salary required, to 10t, ** The 
Engineer ” Office. 10la 


raughtsman Wanted for Con- 
TROLLED Firm in Midlands; one who has had some 
kiant experience preferred. No one already engaged on 
Government work need apply.—Write or call, stating age, ex- 
perience, and salary to nearest Employment’ catgeee or 
tioning “‘ The Engineer” and number 














Drax ghtsman. — Wanted, for | 
large ae in North of dreland, ; first-class 
DRAUGHTSM. d knowledge of 





General Teaeaing’ work.—State age, particulars 0 of experi- 

ence, and salary and *The 

and No. A4995, at your nearest Employment Exchange. No 

person already employed on Government work will be 

engaged. 39a 
aughtsman Wanted for London 


Engineering ,Works; some knowledge of Chemical 
Plant preferred. No one engaged on Government work or 





- 





ssistant Foreman Wanted for 

Machine —-? for Controlled Works in Midlands. 

Must have the and general machine and 

eae shop experience. Ineligible ~~ poe preferred. No 

m already on Governmevt work will be engaged.—Apply, 

ving full particulars, experience, age, salary a. to your 

nearest ‘he sang? ob 

and No. A4812. 


First-class Viewer Used to 
Testi Gears for high-class Motor Works. —— 

wages i and full particul of experience. No perso: 

employed. on Government work will be engaged. ry wl to the 


Af 


nea No. ABS 404 


Fitting Shop E Foreman Wanted 


Colliery Engineering Department of large South 
Wales pin Must ust have pepe 5 knowledge of work and 
capable getti best out jut_from men ; good salary paid to 
right man.—Address, li “The Engineer” Office. 1098 a 


‘oreman Wanted, to Take 


Charge of Screw-gauge Turning Section in large Gauge 

Works in Loadon dis 

Must have experience in this class of work, be used to 
handling men, and to o ising output. 

Permanent position tor suitable man. 

No one at present on Government work or residing more 
than ten miles distant need apply. 

—— stating age, experience, and salary required, P9354, 








ry 














‘ The Ei POA a 
WV" anted, gtk the pepe Water 
oe a PLUM ER and MAIN LAYER, ineligible for 
1 pte ge aa ra ER, ree 
a 





Ineligible Wor king 


LWRIGHT ~ — Works. aoe but ex 
enced men need ap oe SR a experience.— 
Address, 1116, ** The Engineer” Office. 


Aldershot Gas, 


Water and 
District Lighting Company. Ash-road Gasworks.— 

WANTED, additional EUHAN C and FITTER for x 

above Station, at is eaee with modern machinery 


electrically drive’ ages to a suitable a aoe - 
cations to be panecnen to the o MANAGER, Mr. D. Ri 


Wanted 








Tool Makers Required for Press 


Tool Work, under Class A Certificates, London preferred. 
ag ng he J ULES LANG and SON, Chariton Works, Charlton- 
P920 « 





De t Miss this mht geht 


of obtaining the services ©: hiy skilled 
CiVIL and MECHANICAL ENGINES R, with a 
long and ee E experience of an IMMENSE variety 
ork, and who is fully equipped fora 

sa and who is never afraid to 
k when advantage is to be gained 
thereby.—Address, P917, “‘ The Eugineer” Cae 





residing more than 10 miles away yea Bas ba aco. as 
age, ¢ experience and salary required, 


[raughtsman Wanted for Man- 

CHESTER district, acquainted with general Structural 
Steelwork.—Address, s meer + experience, and sa. re- 
q' ee “ The Engineer” U: a 


aughtsman Wanted with 

sound mechanical Engineering knowledge and training. 

North London district. No one at present on Government 

work or residing more than ten miles away need a 
Address, 59, ‘The Engineer” Office. 


Dravg ghtsmen. — A Controlled 


saceeeeeeiene in the West Ridin; tte pawns ERVICES 
Tae % — Ss 
firs 


A 














A 
Q ED. The above positiuus are permanent to reliable 
fait taueis _ perscn aireaay op Government work will be 
engaged.—Apply, stating full particulars, to your nearest 
_ ry gga change, mentioning “The Engineer © ind 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 
Watling-street, LONDON, E.C. 
Manchester. 


bert-square, 8 
26, Collingwood-street, Newcastle-on-Tyne. Sp 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR — &c., 
Paexs I1., U1.,-1V., XC 


Numerical paren lo ena a 
PasE LXXXIX. 








THE ENGINEER 
<== 





Apait 5, 1918 








Gentleman, Commercial 
EER, A 


ENGIN -M.1.M.E., 
DESIRES to GET 1N i FIM or GROUP of 
for TRADE RECONS?®xuCTrioNn IN THE EAST. 


Knowl of vernacular and local conditions, 
address, “The Engineer” Office. P900 B 


A Fittings and Instru- 
— TS.—Firms desirous extending premises or placin 
tracts, can SECURE SERVICKS thorough; ly practica 
ENGIN EER (skilled tool and instrument maker, years’ 
experience) and his commodious premises with power-driven 
plant. S.W. district.—Address, P928, “The Engineer” Office. 
PS28 B 

A n Engineer, for Many Years]! 
general manager of large works en in con- 
atractional iron and steel work, al and A BI cas 


g20d administrator, large and successful experience in 
negotiating for contracts at oe: — abroad, now 


OPEN 
ENGAGEMENT. 














IN SPLENDID CONDITION. 


Fer b Immediate § Sale, on Site or 


Modern iem Compound Jet Condensing 
iopedrive 4 MoGINE cylinders 13in. and 24in. dia; mY 
off working ed rerocenone per minute and 


iy tor “ie niyrce ler pressure.—Any further details and prices 
E and BROOKS, neers, Mitchell 
Faten Heath, Manchester. — ze tw 














Address, P9253, ‘* The P923 » 





ssistant Works Sanager (for 
rs) in successful large works, Birmingham distric’ 
DESIR} S CHANGE. Further South preferred. whe Sa 
in shell case drawing, fuze work and machine shop practice. 
war 8 years shop and D.O. experience ; also sound technical 
"B.Sc. Lo London. Particulars in confidence. —Address, 

tne Engineer ” Offic Pc05 B 


(AE. (40) Desires Responsible 





POSITION on Construction; anise’ d 
accustomed to control large bodies of =: ry es * Pel, 
“The Engineer” Office P31 5 











(jhemical Engineer, 20 Years’ 

varied experience as chemist, engineer, and works 

Poe r OPEN fo for immediate ENGAGEMENT.—Address, 
“The Engineer” Office P903 5 





lontractor’s Agent, over Militar 
ret varied experience, is OPEN to TAKE TEMPORA 
=e of office or works.—Address, P914, “* The Engineer" 


y 
Engineer Works Manager (47) 

<S CHANGE. Highly educated, draughtsman, 
costing and correspondence ; 20 years’ experience as engineer 
and works manager ; used to handling male and female labour ; 
running and repairs ‘to heavy machinery, steam plant, electric 
light and power ; used to surveying, setting = and erection. 

ddress, 907, 


— os credentials. — A gineer ” 

7s 

E ineer (30) Fs for Engage- 
ENT in RESPONSIBLE CAP: ApSTT 15 years’ prac- 

tical and technical experience design and construction, mech- 

—_ Structural, and ferro-concrete work.—Address, P927, 
“ The Engineer” Office. P927 5 


Enginesrs at Liberty.—A 1 Pro- 
UCTION ENGINEER, with proved ability as engi- 
~~. gi | nate et = oe machinist, with 
NTERNAL COM- 

BUsTioN. {Petrol + or Paraffin) ENGINE EXPERT, marine, 
pee ena eonesy, » practical and veges training with 
8 D, tions preferred.— : 

P8990, “The Ne meme Office. _ sn “oo” 


Nev ew Foundries or Reorganisation 
Existing Foundry—MANAGER (42), with Ra 
Metallurgical and and Commercial experience, capable of 




















sean Mea 
managing foundry for light 
and medium ae ok Modern methods shortly 
at liberty.—Address, Pass, * “The gineer ” Office. & 
R. F.C. Equipment Officer (In- 
Vationo, 4 ao mentored, electrical and 
with reraft and com- 
mercial experience, DESIRES POSITION. eeers or abroad, 
as MANAGER of business branch, works or department ; ot 
- ope Representative for engineering or aircraft firms 
o ug. 
In tens of latter, if whole time is not required, would accept 
ide own offices. 
of business, quick of 


nominal salary with commission and pro 
Advertiser is an organiser, a man 


action and ee ion. 
By , . WHITE, 222, Barcombe-avenue, Streatham 
Hill, 8. W. P926 B 





Shipyard Manager Seeks Change. 


West or South Coast Yard Preferred. 
All classes of work, new or pa06 The Modern methods. 
Address, in confidence, P906, *The Engineer ’ Office. P9068 


Supervisor (Disengaged); 16 














einforced Concrete.—Experi- 
i) uilding.—. 
wet, . oie ger Oe 
i as e f 
xperiences ; gpm aN with all ghey #5 of produc- 
tputs ; initiati ise: bh dow pore 
uu nitiative, o1 D: r; abdie _ 
aa cugineer” 892 
gineer Foreman (38) Desires | » 
Rist, Saaping or e Witieg Shop; London district +4 
inal 7 Me oe ‘The Engineer” Office. 
Hydraulic Press For, 
land. _ 
ida Pas, Sia mien SGigd,cee hollow oom 
A Large ! 
SACS see OPENING for a YOUTH of Good 
course - include fe both, Works an onwee 
Address, 2002, “* The Eneineer™ ice. 2002 » 
and all ENGINEERI NG BKOMinaTOns, —Mr. G. P. 
KNOW: Sc., A.M. Inst.C. : E., &c., personally PREPARES 
— caring = Evia wos BW. 
Penningtons, , Engineering Tepets 
Rery Cea i on 
Oxford-road, Man: 
2018 1 
A Larg 
ts, Importers, 
d EGOTL rn 
aoa Power ty Pict DEVELOPMENT ae 
e 


q ENCED DRAUGHTSMEN WANTED nerete 
Energetic Foundry Foreman | ‘~ 
; g iron, reams, ab aluminium, 
ddress, P892, ** The Engineer” Office B 
vears as foreman; h 
P91 
steady and reliable, DESIRES SITUAT “4 in - 
Firm of Engineers in 
os PREMIUM E PUPI 
nst. C E., Inst. Mech. E.,B.Sc., 
CANDIDATES, either be orally or d 
also A.M.I. 
c.f, and = iY Pa reeaper gy Aes eering 
e€ Engineering =F Firm, 
London fi 
LONDON EUSIneRs. — in confidence, 52, “* Th 
Engineer” Office. 52 p 





gency. — gon ineers, os tear 


established, =a — among a5 principals 
in Swansea and So 
iL AGENTS, 


eeneie cpenerative business of my Mind a aad in int 
Engineer” Office: ie oe 


instance, P888, “ The 
ngineer ornare Wants 


Fieransutb or pe gt A Cae nape Sea ape in an 
established En or South ae 
or weld PURCHAS. Eantsieht Part my to ARNOLDa 
CO. (LONDON), Ltd., Agents, 143, Cannon-street, E.C., estab 
1891. <a result, no commission. "Phone, City 7222. 4c 





For Sale :— 


VERTICAL COMPOUND CORLISS ENGINE, oe 
ed 2 i. and 22i 


22in. oT sareian pees wheels 12in. 
Hick-Hargreaves, Bolto 160 Ib. 
HORIZONTAL” Oc CONDENSING ENGINE, em inte 20in. 





GORIZONTAL BNGINE, & lindge 29h. b strok 
D A. 
oft. oP ane Marshall aud Son = Ke 
ENGINE, horizontal, cylinder on. by 20in. stroke, by 
m., complete with | ee ey two fly-wheels and pulley 
hte: Barkers and Co. Birmin ham. 
All ia excalient condition 


PERPECTA yom STEEL sins 7 re 


con burr 60 





Fuller, Horsey & Co.'s Advertisements 
Continued from Page xc. xe. 
By order of the Poplist, vhe is retiring fro fro. u 1 busine 


Pole! Horsey, Sons and Cassel] 
a one Lot, asa mass GOING OO CERN rie Oldsestat ho ase, 


FREEHOLD SHIPBUILDING AND ENGI. 
NEERING WORKS, 

at Canning some of 
A. W. ROBERTSON and Co. 





perks,» which haye the extenriye frontage to Bo: 
an area 7 aaa © ove ac acres. The NY head 
are Goaveahentty ante arranged for ical construc tion, and mi 
aii ern SHLPRUILDING.AND iN USgr 
ah SS ie ole 0! @ fixed plant, mac hiner” and 
with te ages A OF TSR BUSLNEsS, 
rms a 
sh pat 2 | n arinee ani pay ft A progress, Will be 





Fer Sale — 


Two BABCOCK and WILCOX WATER-TUBE 
BOILERS, each having total heating surface 3654 
-. -. complete with Superheaters and Mechanical 


One ‘DITTO. Heating surface 1827 sq. ft., with 
unde 
PARSONS STEAM TURBINE, 3500 K.W., 


1200 r.p.m., 200 Ib. te aq. in., with alternator, field rotating 
t and exciter complete ; 6000 volt maximum 5 


WILLANS-PARSONS STEAM TURBINE a ona 
ALTERNATOR, 1200 K. W., 1200 r.p. 
pe ed volts, Ko com jee. mith axaltpns i} 
and circulating water pumps, &. 
re, Aen Sree 
ta? Stns yeu anMornm, cplle wt 
2- PHASE ALTERNATOR, 1400 K.W., 2100 
vores hal eagiee’ Wy 7 3% and sh ciate compl with 
and conde’ adae 


oer 
350 K.W. ALTERNAT R, ‘three oe phan, 50 eycles, 
oo by B.T.H. Co., ar Bie Oy r. sn ee. 
gt. bo ra fly-whee "aft. on, ta oe 


225 kw. GENERATING SET, Tandem me 





‘pound ine, with Corliss valve gear, =e. P. Gene- 
rator, by B.T.H. Coy., 600 volte, comp. wound 
R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD, 
& AT MILBURN c pOCee, NEWCASTLE-ON-TYNE. 
Tel.: 44 Wakefield ; y Bewonstle, 
Tel. Add. : eee wi akefield.” 2017 @ 
For Sale, Blower, 5-in., with 
alate isos “i begrings i. KING und CO. Ltd, Mngineers, 








[mperial Engineering Service.— 
NICAL and STRU RAL oy Tet 

DRAUGHTSMEN. Tel. 6309 Avenue.—60. Mark-lane, E. 

Let us quote for drawings or traci: beso 


Wanted, Bonvillain yr | 


Hydraulic MOULDING MACHINE, size A6,~Wril 
price MANAGER, Westland 
Foundry (Branch of Petters, Ltd.), Yeoul, 


Wanted, Lancashire Sa 


Gin. diajaatar, 30ft. long, suitable for 150 !b. 
working pressure.—Address, TS, “The Engineer’ ice. " 


Wanted, Metal Plates F rantor’ 
See a a Rd Steel Plates 8ft. to 10ft. 


4in. thick ; must be in fi —- yon and “ 
tool.—Write, Box 275, ‘Sells Ltd, 


Wanted, One 6- eat Coe 

Loco. n., eylind: 12in. or 1 

Steam p now -~ he ibon'te 4 or inch.—Address; 

—— Scion, on copy of last i hed report, where loco. could 
pected and age of same, to 963, “The > f 


Office. 
anted to Lease or Purchase, 


stating age a condition and 











upled 








eering and aircrafl_ experience; — for immediate use, disused BESSEMER CON- 

eur ar centers ot a classes of ome be eg i, VERTER PLANT. any sizes, with blowers “<a inal —Write, 
to-date me’ Ss of production, piecewor' Co. E. A. Con: Engi 

“ Kenmore, ° Park-road, West Hendon, SW N.W tae Lomion BO. . — 09 wiles Ie 

Fac- W anted to Purchase, © 8 or 10 


Valves and Steam Pitan 


TORY.—BUYER (34) DESIRES CHAN 
—Address, P908, “ 


F — — 


military service, The Engineer” Ome. 





orks Manager, Aen. or 
DUCTION ENGINEER, aged 33, is OPEN for RE- 
ENGAGEMES NT. 15 years’ high-class ‘Automobile Worksh 
Jig and Tool and Works Management experience. Well up D 
modern methods of production and to control of 
iene. — For particulars, address 921, “* The o- oi 
b 


Works Manager or Assistant. 


—ENGINEER (50), with all-round experience, having 
is or eovernl years controlled Drawing-office of over 100 
lso shop dept. of 500 hands, Se age J pee ety Be ger 








H.P. TRACTION ENGINE, also pair of ROAD 
- , fora 10 H.P. Fowler Traction 


ly’ 
AGER, aks Rime Pendeen, Cornwall. 


ah cae 10-Ton Steam Stamp, 


New or ja oe ~ ‘squee table or —- 
Address, 43, ‘“‘ The Engineer ” Offi 


Wanted, 12in. eee Screw- | &. 
CUTTING Senne LATHE. Must bea me 
tool.— Address, 96, “* The Engineer” Office. 


WHEELS, 
oe —Further 











atime Recorder W ani | 
fw and where can be seen.—Box T. R., Smithe 
iene gency, Led 100, Fleet-street, London, E.C. 


i710 ¥ 


Sale, Cornish Boiler, 50 lb. 


te A pl ory CHARLES Weta, Lea co 
move. —. 
Bedford. — 


freee 


— 


For Sale, Creosotin Cylinder, 

74ft. Gin. long by 6ft. 2fim. in 

about + i. ba mp with oue -end remo 

ee d 11 pond ron trolleys. hoe ogg would 
ea need te iow-prenuse air receiver or storage tank, 

Two Light Wrot [ron TANKS, 30ft. by 6ft. by 5ft. by 3/16in 

One Single-ended pzesine MACHINE, with 154in. gap 
for plate up to about 5/16b 

One ropceene MACHINE, with dies, penshing three, 
four, or six at one time; 12in. gap up to jin. diam. 
These two machines have worked together and are complete 
with a travelling table. 

Four Si ay patty te ed each 50-51ft. 
deep, one ; splendid condi 
a Three Lattice Ot case es each §2ft. 10in. long by 4ft. 4in. 

eep. 





Tele aah cs the em 


by 2ft. 6in 


Five Plain 1 ogee suitable for chimneys, each Wit. long, 
3ft. 44in. diamete: 


GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14. 


Fe:s Sale, Goliath Crane Struc- 


TURE, to carry 10 tons, h ae Geman, oo 00 Sa at 
pe o ae gong ee io fanderside of girder 24ft. 


ils Sft. lin. centres. Also 
WHEELER Jt SET CO CONDENSING. PLANT mp, oem 
cylinder 12in. dia., air cylinder — dia. x16 


with quantity of cast iron == stop valves. ‘ail in excel- 
lent condition, —Apply to TEES SIDE" BRIDGE and ENGI- 
NEERING WORKS, 1060 o 


“Ltd., Middlesbrough. 

Fez, Sale, | Lancashire Boiler, 

ure, ‘ye pits ; 12m. 

iB ane Net E518 KW ‘AMO, 

100 volts, seful plant ; oo fixed.— 

LI and SONS, South 1 hormondeey Station, cappen, 

For Sale, One Planing Machine, 

ees DRILLING 3 MACHINES, 2hin. and 3in. 
ie. in, radius. 

ee, are —— by Hulse; 


oulinhis tor aaning owlte 
RL IDDEL 20., 40, ‘Ss. Fe wat Glasgow. 856 


2012 ¢ 














inspection on gun, moter t 
is OPEN for ENGAGEMENT on similar class of work. 
_ bear Sa consi 800 per year, plus p 

. P860, ** The Engineer * Office. P860 B 


Wes, Manager (41) Desires 


ones. sound reasons, and every investi tion 
jent organiser; modern productien met 
ee vith ne labours first-class experience ae ey of 
aircraft and g ‘eples 
treated confitential —Address, oi2, “The Engineer ”’ 2 ce 
12 B 


Metallurgical Chemist Desires 


POST, steel works analysis and manufacture, any 
ote | foundry management ; mixtures ; heat treatment 
ry, &c.—Address, P901, “The Engineer” Office. 


Midlands. Varied experience : 
and contracts. First-class references.—Address, 
Engineer ” Office. 














orks Accountant and Commer- 
CIAL MANAGER DESIRES POSITION in 

building, engineering, metals 

P916, “* The 
P916 6 





(Gask Engines Wanted, Preference 


Crossley it ti First-class a ys Leg 


om, = a apo 1 particulars, 
where can be pam am pet “pity sand | FO 
LUCAS, 3 328, ‘High Holborn, W C. 1. 


liver Typewriters Required, 


Engineering 
price askéd to Box too co c.o. Brown's, 39, T’ Tounitl-atrest. SW. . 


Rails. — Wanted, Second-hand | % 


relayable Steel yune Rails, 42 1b. to 62 lb. per lineal 
yard. Fiom 250 tons to tons, or + en quantity.—Par- 














ticulars, price, and where can be seen, to S. M. CONSIDINE, 
2, Brookhill-avenue, Belfast. Oy 
Time Recorder, as New, 


latest ae 


ranteed ; what offers ?—A. F. 
PELLEY 149, Farringdon-road, E.C 1711 6 





Chief, Draughtsman Requires 


CHANGE, preferably Marine Engine and Boiier Design, 
Admiralty or mercantile requirements. Over 20 years’ work- 
shop and D.O. ex: rience with first-class firms ; good disc aplin- 
arian.—Address, “The Engineer ” Office. 902 & 

Used 


ngineer Draughtsman(29 i 
to Jig and Tool work for Motor epnetnes, iy HES to 
UNDERTAKE RESPONSIBLE RAWING- 
— oras Draughtsman.—Address, 19, me eee 
IB 


(F004. Mechanical Draughtsmen 


WANTED by large Controlled Firm In Manchester 
district. Must be quick and accurate at detail work. No 
person already on Government work will be engaged.— 
Apply, with full particulars, to your nearest “or Taeeapan 
Exchange, mentioning ** The Engineer” and No. A47. 








A 


Mechanical Draughtsman, with 
good all-round experience, DESIRES ENGAGEMENT 
in City or Westminster.—Address, P913, ‘The waa Son 


Position Wanted as Chief Jig and 


TOOL DRAUGHTSMAN or poe. Works 
Manager ; 25 years section leader in largest jig and tool office 
in England. Can operate, jig, tool, and gange any car, aero- 
engine, or gun complete. Exceptional technical “education 
Varied experience ve 33. Ss £400.~Address. P918, 

‘The Engineer” Office lg 












"918 B 





Bright, Mild, Round Steel for 


SALE (part iealeuta’ rusted) of the following quanti- 

ties and sizes :— 

75 tons of .860. 

ip. ke 4 2 l6in. 

36 
Offers required for sale as it lies — Write, in first instance, to 
Bos 9530, c.o. A. J. Wilson and Co., Ltd., 15, Clerkenwell- 
road, E.C, 1. 776 


FOR SALE. 


One Cole, Marchent and Morley 


CROSS-COMPOUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine 


WESTINGHOUSE D. C. GENERATOR. 


Complete with condenser, air pumps, gow extractor, steam 
and exhaust pipes, and, if required, electric cables, switches, 
cireuit breaker and rheostat. 

Capacity, 1000 Kilowatts at 45 r.p.m., with steam at 160/180 lb. 
ressure ; generator shunt and compound wound, 460/560 volts. 
n excellent condition. 

Can be seen running, and pr 
witness steam consumption tests, 
for rope driving by removing the generator armature 
substituting a rope pulley. 


Apply— 
hs ELECTRICITY DEPARTY 
Town Hall, Bradford 





4 purchasers cau 
Engine can be — 
an 


1717 





or Sale or Hire, _tlectric 


OTORS, sree eee 


PUMPS, GAPE Fea ESZ MSHS 3 -sTiA it BO} ILEUS, ets 


t ever jescrip 
mediate delivery..J. T. W. LLiads 
Lend 


Queen Vicrerioetrest, jon, E.C. Tel. : 


or Sale, Pair Bevel “Wheels 


d 50 teeth, = wide, as new. rong ht Iron 
POLLEY, 60in. by 44in. One Ditto, 1sin. ty 4sin. One 
lit Ditto. One Cast Iron PULLEY, 24in. sb, 74in. ; one 
in. by 7in. ; one 2lin. by 10in. ; ae small CRA new; one 
5 H.P. PETROL or GaS ENGINE; perfect order,—J. 
POATE, Midhurst, Sussex. 90 o 








have an Option of 





eal ‘the loose pi lant, tools, stock, and st 
tion. He will be entitled to the beneficial Intersat eae 
ame but required give an indemnity jp 


der hich be 

which must on the form attached to t} 
ticul ust be delivered by 12 noon on Mond yi 
at the Moe mot the ‘Ansttoneeee, 133, Hig ee a Age and, 
ie works may be vie’ by orders only. to 4 obtained f 
Messrs, FORBES and SON, Solicitors, 1, AMark-lane, EC, 
and of Messrs. FULLER. boy . Mechan} 
Auctioneers and Valuers, 133, Hi stborn we ca 


Bos Rare and Out “of | 





Print, 


Phan Roy y’ Civil »” 166 vols. cloth 
Paine corner stud arth 


“yore tern Te 


ne. 3 ret to 14s. Fars “A 0 

in aan eT 2 vols. 100 Palen102, €2 : 2; Bells am the 
Iron and Steel, Vosmaer * 

Other we 96 an, 


2s 
aia Iron and oo, 
the Trade in Tin,” 1880, rare 
ae Car Builders’ eee. US.A..” 1898-1909, 18 vols. 
a! oe o é a igor} a 1s ute. ih vols. 1 
r Jas. “ Mid} 
Time Tables tor 188? * ry alia 
“ History of the Grea sere Bone yn "Tolio, 1846, £4 4s . 
eee Gontineotal ‘Railway Guide, No. 1, rare, 147° 
£225; List of Flag Ofeets 5 of His 3 Majesty's Fier’ 
ol cers of is Majesty's Ficet 
167, fi vols, £10 10s, 100,000 books in stock ; any . Lets 
wante: EDWARD Rakes Great Bookshop, }4-16, 
ohn Bright street. Bi ingbam. Splscar’ 





"Tra ansactions, Institution Naval 
Architects, from 1909 date. Coniston asnew. What 
offers ?—Address. P897. * The Engin -er” Office _ P87 1 


[he Proprietor of British Patent 


No 113.517, relatin, an jeraove =D INTERNAL 
COMBUSTION’ ENGIN ou hpi’ 
for SALE o T ‘LICENSES to those 


pay wits above patent, a reasonable terms, 
Address, P932, “‘ The Engineer ” Office. P932 


ie aNete of British Patents 


voit 716414, dated March 2ist, 1914, yoy in 
NGS ” and 


ESIRES to NEGO. 





to“ JOURNAL B 


othiewise on thelr pret of E 

os the above PAT PATENTS and a set woe 
— Britain.—All inquiries Eaaeoeed to B. 

SINGER 29, So. La Salle-street. ay Tilinois, 


Fer Sale Theodolites, 
peeve BONS 8. High ici SECOND-HAND. 
N'S, 338, H » WAC. 
pe oh Gray's 's Inn- oy 


Sale, Levels, 


or 
F DRAWING INSTRUMENTS SECON D-HAND. 
SON'S, 338, High Holborn, W. 


posite Gray’s Inn-read). 2003 « 
rt Sale. 





Three-Throw Well 


PUMPS, for well about 100ft. deep, 4000 gallons per 
“Ditto for well 60ft. deep, duplex pumps, gearing, crank- 

nfo Hit, c. ‘ 
For HIR He PUMPING ENGINES and Borehole 
NCHES, HOISTS, HEAVY 


oc RS, I 
BLOCK and 4H LIFTING TACKLE, and general 





Contractor's 
PLAN 
A. C. POTTER AND CO., 
Engineers, 
Sp 3049 Lant-street, Borough, 8.E. LL 
or Sale, Tweddell’s Fixed 


HYDRACLIC *RIVETER, Sft. 8in, gap, for }31é6in 


with accumulator and = 
veRIDDEL and CO., 40, St. Enoch-square, Glasgow. %4 6 


Fors Sale, two New Fletcher 


Bom, ek with genes we wide, 
lgin_high, end 1 an. ona burner on top.— HIN 
LEY and SONS, 11, Queen Victoria-street, E.C. 4 * 652 « 


ForSale, Lor Sale, 45K. W. Steam Electric 


LIGHTING SET, £05 amps., 220 volts. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 





83 6 





or Sale, 600 H.P. ECC. 
MOTOR, 550 volts, 260 revs. In perfect condition. 
JOSEPH PUGSLEY and SONS, Ltd., Lawrence-hill, a. 





Hts —Contractors have = 
DISPOSAL few new 60ft. x 15ft. PORTABLE HUTS, 
do not require on a contract.— 


tern, which the 
e Engineer” Office. 11156 


Pall ait partigaare from 1115, “ 


New, Creosoted eArossing 1 Tim- 


RS.—For —— 5 SOTED 
CROSSINGS, io lengths 9ft. to tere by 12in. “ ate 





by 6in 





quantity required.—Address, 1707, “ The Engineer” Uff = 
'| New Creosoted Sleepe 
Selected SLEEPERS, sive 9ft. 9in. i ona * state 


1727, 


quantity required.—Address, 1 the Engineer a 


G 


gore of Weldless Steel Tub- 





ING of assorted sizes, from lin. to Sin. diameter, total 
about 500ft., delivery ” stock. MARTIN BROTHERS, 
Manchester. fs 





for Sale, Powerful Belt-driven 
gg¥ ERTICAL BORING MACHINE; Sin. spindle, travel 
for boring large objects, cylinders, propellers, &c. 

Biue eprint on application. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 816 


For Sale, Powerful Horizontal 
BORING, DRILLING and TAPPING ~ gaan by 


Lai Sin. spindle, 30in. travel; in excellent 
"RIDDEL and CO., 40, St. Enoch-square, Giangow. 80 6 








Fo: Sale, Powerful Noble and}. 


Lund Cold _ Band SAWING MACHINE, 4in 
pulleys, table Sft. x 
RIDDEL and bon 0, St. Enoch-square, Glasgow. 


Sale, Second-hand Vertical 


or 

Fo Inverted Coin and Binge a STEAM ENGIN 
cylinders 12in. and 20) thn. stroke, Fitted with slide an 
automatic cut-off valves, "pistons of the Mather and Platt t; 
Og wheel 4tons. Base-plate 6ft. broad Give about 100 I. P. 


¥OUR-SPINDLE DRILL, Second-hand, for Sale, 
Belt. — metal SAW for bars up to 6in., Second. Sa, for 


Sale, 
i FIELDING and PLATT, Ltd., Gloucester. 


lli36 ° 
ale, Six Horizontal Air 


or 
Fe, RESSORS_ belt and steam-driven, capacities from 
100 to 00 Ag feet. Instant delivery. 

RIDDEL and CO., 40, St. Enoch-square, Glasgow. 86 6 


[2 Stock, New, One Triple- 
ep es ENGINE, cylinders 4jin., 8jin. and 14in. 
diam. by 9in. stro! 


82 ¢ 











n Stock, cap common ENGINE, 2gin. and Sin. cylinders, 
both suitable for 180 Ib. eek, Price low 
Apply, VOSPER and CJ., Ltd Portsmouth. 1061 « 





team Boilers. 


LANCASHIRE BIILER.. 30ft. x 8ft. 6in. dia. for 165 |b. 
” . wit. x Bf, Gin. ,, — ,, 160 Ib. 
” 30ft. x 8ft. wy 140 tb. 
” 30ft. x 8ft.6in. ,, ,, 120 1b 
” S0ft. x ft. vw 2001b 
o SOft. x Bft. o 9 100 1b 
” Blo. x 7ft. 6in. 4, 5, 100 1b 
GALLOWAY BOILER S0ft. x 8fv. » 9 100 1b 
CORNISH 23ft. x 6ft. 6in. vy 160 Ib 


Good Second- for immediate delivery. 
RATCLIFFE and SONS, "Hawarden Iron Works, C ars 


Lye Crossley Gas Engines, 


in, x 18ip., 10in. x 18in., and 11fin. x 2tin. ree SALE. 
‘ull particulars, address %, “The Engineer” Office 6 


hand, Cheap, 





—For'h 
*. 


Turbo Generating Plant.—The 


following PLANTS ordered for abroad are FOR SALE. 
Orders for iy And of bs ~~ Will only be accepted if accom- 
bar sr bya C 
All these woke are he ot ‘are of the ‘atest design. 
2500 Rw w. High Pressure Set, acy for delivery. 





300 Kw. ag 3 oo, pvt two months. 
100 Kw. ,, ” for delivery. 
2-800 Kw. ,, a Sets, dotivery tab seven mths. 
250 Kw. » Set, ” ve months. 
- Reducing ” a9 ” seven mont bs 


month. 
965, ** The 
96 965 6 o 


w. os on 
For prices and’ farther particulars "bnaress, 
Engineer ” Office. 


T'wo 500 K.W. Steam Generat- 

nes, 
Fa ING o eta com ding Belliss wiple- expaneicn “fin 
class condition, “and for immediate delivery, —HARR 
GARDAM and CO.,, Ltd., Staines. 
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MARCH. 


Aeronautics. 


THE aeronautical history of the past month 
js not only unprecedentedly crowded with incident, 
put is distinguished by several features which mark it 
with exceptional interest. In the first place, it saw 
the end of the Royal Naval Air Service and the Royal 
Flying Corps, for with the Ist of April the two organi- 
sations were united in one body, the Royal Air Force. 
Again, it saw the first raid made by aeroplanes against 
London on a moonless night, a recrudescence of 
Zeppelin raiding against our East and North-East 
Coasts, and the passage of many apparently very 
suitable nights during the moon’s period without a 
single attempt to raid our shores by aeroplane being 
recorded. For the first time, Paris was a tacked by 
aeroplane during the day-time, while as far away as in 
Egypt official precautions had to be taken against 
possible airship raids. Against Germany our aviators 
have carried their raiding operations to a point— 
Cologne—farther afield than any previously reached, 
while bombing in rear of the enemy’s lines in France 
has been conducted, not only by British and French— 
and possibly American—machines, but for the first 
time by Italian pilots. Aerial activity over the sea 
has been on an intensified scale, and on two occasions 
we have had reports of engagements between our 
naval seaplanes and enemy machines over the waters 
of the Heligoland Bight. Significant as all these 
incidents may be, chief prominence must still be 
attached in the aeronautical history of March, 1918, 
to the events and achievements on the Western front. 
There, as day succeeded day, the intensity of the 
aerial warfare increased and _ British supremacy 
seemed to grow. Then came the 21st, and the opening 
of Germany’s great offensive in the Arras-St. Quentin 
sector. The enemy’s effort is not yet spent, but that 
it was foiled in its earlier stages, and foiled largely by 
the invaluable assistance rendered by our aviators, 
is already sufficiently clear. On one day alone, 
the 24th, the destruction of forty-seven enemy 
machines and the driving down out of control of an 
additional twenty-two, as compared with ten of our 
aeroplanes reported recorded. The 
enemy's troops and points of concentration were 
attacked with bombs and machine-gun bullets fired 
from low-flying aeroplanes acting in groups on a scale 
never hitherto attempted. How intense the efforts 
of our aviators to assist the infantry to stem the 
enemy’s advancing tide have been can be inferred in 
some slight way from the fact that during the eight 
days from the 21st to the 28th Sir Douglas Haig 
reported that our pilots had dropped in the battle 
area a total of about 270 tons of bombs, and had fired 
several million rounds of small arms ammunition. 
Altogether, during the month, he reported the des- 
truction of 359 enemy machines, the driving down 
out of control of a further 197, the shooting down by 
our infantry of five more, and by anti-aircraft gunfire 
of eleven, and the destruction of thirteen hostile 
balloons. Our own losses during the same period 
were returned at 148 machines missing, including six 
which failed to reach home after raiding German 
towns. During March, naval pilots destroyed twenty- 
eight of the enemy's machines, and drove down 
seventeen out of control, with the loss of but two to 
themselves 


missing, was 


The Great Gun. 


AparT from the great German thrust for 
Amiens, nothing during the month has excited 
greater interest than a gun which has been throwing 
shot or shell into Paris from a distance of something 
The first projectile fell at half-past 
seven o’elock in the morning of March 23rd, and it 
was followed by others at intervals of about twenty 
minutes. The bombardment from this gun or battery, 
which is believed to be situated in the forest of Gobain, 
has been continued intermittently ever since. One 
fatal shot struck a church roof on Good Friday, 
causing the death of some seventy-five persons, and 
injury to a still larger number. Whilst there were 
some doubts for a day or two about the existence of 
the gun, none any longer exist, and evidence shows 
that not only was the possibility of making so 
formidable a weapon recognised, but that in several 
quarters designs had actually been prepared. The 
gun and its purpose appear to be essentially German, 
and it is doubtful if any other Power would have made 
such a piece with the mere object of firing indis- 
criminately into the heart of a city where civilians 
were more likely to suffer than soldiers. That reason 
alone would be sufficient to account for the decision 
of other nations not to adopt the designs they had at 
hand. But the gun itself must be extremely costly, 





and every round must involve a great expense. It 
appears probable that the barrel approaches one 
hundred calibres in length, and the chamber pressure 
would then have to be not more than 20 to 25 tons—- 
a shorter gun would, as shown in a Random Reflection 
last week, involve a much higher pressure. The shell 
is also in all probability exceptional. It is 9.4in. 
diameter, and it seems likely that it is built up to 
stream-line form—which is well known to increase 
the range, though at the expense of some accuracy— 
by a dummy casing. The accuracy, in any case, is 
not likely to be good, and should fall off rapidly, but 
that is of small consequence where there is the whole 
of Paris for a target. 


Naval Events. 


THE events reported from the sea during the 
past month comprised a minor engagement between 
surface craft and the loss of several small or auxiliary 
vessels. On the Ist, the armed mercantile cruiser 
Calgarian was torpedoed and sunk, apparently off the 
north coast of Ireland, with the loss of forty-eight of 
her crew. The Calgarian was an Allan liner of 
17,500 tons, and was launched at Fairfield in 1913. 
She had been in service as an armed liner since the 
first days of the war. In the early hours of the 21st, 
a force of German destroyers bombarded Dunkirk for 
ten minutes. On their flight home they were engaged 
by three French destroyers and two British vessels of 
the same type, the Botha and the Morris. A gun and 
torpedo fight followed, in the course of which three 
German vessels were sunk, one by ramming, one by 
torpedoing, and one by gunfire. The Botha was 
damaged by a shell, but managed to reach’ home. 
On the afternoon of the same date, British monitors 
successfully bombarded Ostend. On the 22nd, a 
British mine-sweeping sloop struck a mine and sank 
with the loss of sixty-six lives. During the night of 
the 23rd, a destroyer sank after being in collision. 
All her crew were saved except two. On the 28th, 
the armed boarding steamer Tithonus was torpedoed 
and sunk by a German submarine with the loss of 
four lives. 


Ships. 


On the second day of the month, Sir Eric 
Geddes presented the Navy Estimates. As estimates, 
they are nowadays little more than formal, and it is 
the review of the position given by the First Lord 
that attracts attention. Sir Eric was able to take a 
fairly cheerful view of the unrestricted submarine 
campaign. He thought that it had passed its summit, 
and that if it could not be wholly mastered, it could, 
at least, be held. Indeed, the loss of world tonnage 
is on a declining curve, and if the output of new ships 
were only more satisfactory, we might regard the 
submarine menace as a nightmare of the past. The 
First Lord gave figures of which the gravity cannot 
be over-rated ; he showed that the output had not even 
been maintained, it had fallen off when it ought to 
have risen, and he said he was “driven to the 
conclusion that even at this late date the situation is 
not realised.”” He urged the workmen to put their 
backs into the work, and he concluded with the 
remark that ‘‘ Any estimate of output for the future 
must depend almost entirely upon the determination 
of employers and men in the shipyards and marine 
engineering establishments.” These words were 
resented by both employers and employed, who 
retorted on the Government that the delay in output 
was all its doing. Sir Eric Geddes took the matter 
up again on the 20th of the month, when he gave 
actual figures of output and losses, from which it 
appeared that the average sinkings per month of 
British ships amount to 260,000 tons, and the output 
of new vessels in British yards to 140,000 tons. 
xreat Britain suffers much more severely than other 
nations, and these very serious figures are much 
improved when world losses and world output are 
contrasted—the average monthly deficit being then 
no more than 100,000 tons. Even then the figures 
are bad enough, and with the hope of improving them, 
Lord Pirrie was asked and agreed to accept the 
position of Controller-General of Merchant Shipping. 
By thus placing the whole of the organisation of 
commercial shipbuilding in the hands of an acknow- 
ledged expert, it is hoped that the output may be 
materially increased. 


Reckless Shipping. 


A REPORT presented by a special committee 
of the Institution of Naval Architects in May last, 
but only published at the recent meeting of the 
Institution, forms a most important corollary to the 
two speeches of the First Lord, to which we have 
referred in the preceding note. The committee was 





appointed to investigate the losses of ships by mines 
and torpedoes, and after the examination of many 
damaged ships that had struggled into port, and of a 
great deal of evidence about vessels that had foundered, 
it reached:a very important conclusion. This con- 
clusion is, to put it with brutal bluntness, that many 
vessels which now founder might be saved if the 
shipowners and the shipmasters would use greater 
precautions. Take, for example, a fruitful cause of 
disaster. Ships go to sea with a temporary non-water- 
tight bulkhead, built up just forward of the forward 
engine-room bulkhead. Between it and_ the 
permanent bulkhead reserve coal is carried. It is 
the custom to work this coal at sea, and to do so 
it is necessary to keep the water-tight door in the 
engine-room bulkhead open. If a torpedo explodes in 
the forward hold it destroys the temporary bulkhead, 
and the engine-room is quickly flooded. The cure is 
obvious. Another cause of losses is the shaft tunnel, 
which opens direct to the engine-room ; it should be 
permanently closed at the after engine-room bulkhead, 
and admission should only be through a water-tight 
trunk from the bulkhead deck. A third cause is the 
absence of non-return valves in drain pipes that lead 
through different compartments. Liners and large 
passenger ships, generally, present special problems * 
of their own, but with them, as with merchant ships, 
it is evident from the report of this committee, of ° 
which Mr. Sydney Barnaby was chairman, that if 
certain regulations were rigidly insisted upon, many 
more ships could reach port with their cargoes 
and their crews after being mined or torpedoed than 
now do. 


Labour Resettlement. 


A coop deal of attention has been given 
during the past month to questions connected with 
the demobilisation and return to civil employment of 
those now serving with the active forces, and the re- 
settlement in peace industries of those now engaged in 
munition and other factories. At the first meeting of 
the Labour Resettlement Committee, held early in 
the month, Mr. Roberts made a statement which 
indicated that the demobilisation problem has been 
provided for with great thoroughness, and that. at the 
proper time a practical scheme will be put in operation. 
The work to be done, however, extends over a far wider 
field than the mere resettlement of the fighting forces, 
as with it is bound up the re-absorption of the army of 
civilian workers for whom employment must be 
found, and many of whom have taken the places of 
the men in khaki who will wish to return to their own 
occupations after the war. The meeting of the 
National Alliance of Employers and Employed, which 
took place in London under the chairmanship of the 
Lord Mayor, on March 13th, was mainly concerned 
with this question, and in view of its importance a 
resolution was unanimously adopted that powers 
should be obtained from Parliament to set up a 
Central Statutory Board to deal with the reinstate- 
ment in civil employment of the present forces, and 
any general redistribution of labour arising out of the 
war. It is proposed that two-thirds of the members 
of this Central Board should be representatives of 
employers and employed appointed by Employers’ 
Associations and Trades Unions. It is also suggested 
that all employment agencies should be placed under 
the control of local boards similarly constituted, and 
that where trade unions by arrangement with em- 
ployers’ associations are capable of placing their 
members in employment they shall have all necessary 
powers conferred upon them. There. will be general 
agreement with the main idea that the whole-hearted 
co-operation of workers and employers is essential to 
the success of any scheme for dealing with demobilisa-. 
tion and reinstatement. It is not to be doubted that 
Dr. Addison, who, as Minister of Reconstruction, is 
responsible for the plans being made under Govern- 
ment auspices, will offer a hearty welcome to any aid 
which industry can give in the carrying out of an 
arduous and responsible task. 


National Electric Supply. 


SERIovus consideration is being given by 
municipal and company electric supply authorities to 
the scheme for a national electric supply system which 
has been referred to the Board of Trade Committee, 
whose report. is awaited with no little interest, and 
which has also been dealt with by the Coal Conserva- 
tion Sub-committee of the Ministry of Reconstruction. 
The subject has received attention during the past 
month from several of the public authorities engaged 
in the business, and an important discussion took 
place at the Engineers’ Club, Manchester, on March 
5th, when Mr S. L.. Pearce, chief electrical engineer 
of the Manchester Corporation, made a reasoned 
statement of what may be regarded as the average 
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attitude of the large municipal supply authorities 
towards the scheme outlined in the Coal Conservation 
Committee’s report. The main recommendation 
made was that the present system of over 600 districts 
should be superseded by a comprehensive system 
under which the country would be divided into 
sixteen areas for the purposes of electric supply. 
There is general agreement with the proposal to wipe 
out the existing artificial boundaries of municipal 
areas, and to establish electric supply on a basis of 
industrial requirements rather than local government, 
and it is already quite certain that unless the large 
supply undertakings are willing and able to come to 
an agreement among themselves as to the basis on 
which such a scheme should be worked out it will be 
necessary to adopt compulsion. In view of the fact 
that in the West of Scotland, in the Lancashire area, 
and in the Sheffield district, to name no others, plans 
for bulk supply stations have already been framed, or 
are in process of realisation, it ought not to be difficult 
for the electric supply industry, both municipal and 
company operated, to overcome the local jealousies, 
which have hitherto prevented co-operation, and set 
their house in order. The linking-up plans which are 
already in the making have served to break down some 
of the old barriers, and it is plain that there should be 
no insuperable difficulty, if the necessary spirit of com- 
promise prevails, in setting up a new system on the 
foundations of that existing which will meet the needs 
of the situation in respect to coal conservation and 
cheap supplies of current to consumers without the 
need of any costly scheme of Government purchase. 


Joint Industrial Councils. 


THERE is very general agreement that the 
Joint Industrial Councils proposed by the Whitley 
Report should be set up without further delay. It 
will be recalled that the first report outlined a scheme 
which was only applicable to certain highly organised 
trades, but a second report which has been issued 
during the past month formulates a scheme of some- 
what similarly constituted councils for those industries 
to which, for lack of the necessary organisation, the 
first scheme was inapplicable. The report deals with 
two classes of industry, that in which there is a 
sufficient degree of organisation to enable a national 
industrial council to be formed for the industry as a 
whole, and the other that large group of industries in 
which organisation is so imperfect, both on the part of 
employers and employed, and in many instances of 
both, that no association can be claimed to represent 
it as a whole, and for which, therefore, it is 
desirable that another kind of machinery should be 
set up. In the case of the partially organised 
industries, it is proposed that the Council to be 
entrusted with the work of bringing about the desired 
better relations between employers and employed, 
shall be of the same character as that recommended in 
the first Whitley Report, but that the Council shall 
include one or two official representatives who will 
assist in the earlier stages, and after its establishment 
exercise advisory functions and maintain the necessary 
close touch with the Ministry of Reconstruction. 
The plan for the unorganised industries consists in the 
appointment, with expanded functions of Trade 
Boards, for the creation of which powers are already 
in existence, under the old Trade Boards Act, but 
which, instead of being limited to questions of minimum 
rates of wages, would handle all matters affecting the 
industries concerned, and would, it is hoped, as the 
necessary organisation was built up, eventually 
develop into industrial councils of the type proposed 
for other industries. This second Whitley Report, 
like that which preceded it, has been well received in 
industrial circles, but the National Alliance of 
Employers and Employed has proposed that in addi- 
tion to the Joint Committees there should be a 
National Council of Industry to co-ordinate the vari- 


ous works district and central committees, and 
to’ give consideration to the many important 
subjects, such as education, technical training, 


housing, workshop conditions, and the prevention of 
unemployment, which are common to all trades. 
The thing which counts is that both Capital and 
Labour are, apparently, anxious to join forces for a 
permanent settlement of the old feud. 


Rationing Coal and Electricity. 


On the 20th, in connection with the second 
reading of the Bills promoted by several gas under- 
takings to allow for their charges for gas being raised 
beyond the existing maxima, the President of the 
Board of Trade made an important announcement. 
It appears that it has been found necessary to 
withdraw certain steamers hitherto engaged in 
conveying coal to southern ports to an extent of 





about 3,000,000 tons a year. The railways were able 
to convey only about an additional 1,500,000 tons, 
or one-half the sea-borne traffic. In view of this 
limited supply, there would have to be a reduction in 
the quantity of coal consumed, except in the areas 
adjacent to coalfields. It was, therefore, proposed 
that south of a line drawn from the Wash to the 
Bristol Channel, all the large power stations from 
which power was supplied for tramway and electric 
railway undertakings should be rationed, and all users 
of gas and electricity should be restricted to five-sixths 
of the amount consumed in the corresponding quarter 
of last year. Sir Albert Stanley further intimated 
that the Government had come to the conclusion, 
with regret, that it would probably be necessary in 
the very near future to establish further restrictions 
with respect to passenger traffic. But with these 
restrictions, we should still be very much better off 
than travellers ave in the enemy countries to-day. The 
latest information in respect to Germany was, said Sir 
Albert, that they were really in a very bad way indeed 
with regard to transport, that in the autumn of last 
year they had found it necessary to reduce their train 
services by 55 per cent., and since that time there 
had been a further considerable reduction. 
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Smatt ArmMS AMMUNITION. 


Kynocus LiMITep decided to give up during the war 
the manufacture of shell and fuses and concentrate 


their attention on small arms and revolver ammuni- 
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the caps in the cap chambers. The nickel cups for the 
bullet envelopes are formed into the finished Pointed 
bullets by drawing processes and a compound core is 
inserted. The cordite is made at the company’s 
works in Ireland and Essex. 


Tue Austin Works. 


When only a comparatively few years ago the 
Austin Motor Company decided to erect new works 
a few miles out of Birmingham, it was a stroke of good 
fortune for the nation. When the war broke out the 
works covered about six and a-half acres, and employed 
about 2700 hands in the production of motor cars and 
motor wagons. They were surrounded by green 
fields, and for transport purposes a single line of 
railway and a motor omnibus service managed to 
deal with all the traffic. 

When the call went up for shell in the early days of 
the war, the Austin Motor Company, realising the 
necessities to the full, set about to make extensions to 
cope with the demand. Wonders were achieved jn 
the way of production, and the works continued to 
grow until at the present time they cover about 
56 acres, and find employment for some 20,000 pairs 
of hands. To the outsider the whole seems 9 
veritable maze, but inside the works everything is 
well ordered and contrived to produce an enormous 
output of many kinds of things. The principal part 
of the huge output consists of guns, aeroplanes and 
shell, but in addition a considerable section} of 
the works is engaged on the building of motor lorries, 
armoured cars and_ self-contained  petrol-driven 
electrical generating sets of the self-starting, regulat ing, 
and stopping kind. 

The works having quite outgrown the permanent 
local housing accommodation, it has been necessary 
to erect round them a temporary estate for the 
imported labour. In addition, for the workers who 
live at a distance, nine special trains per day and a 
fleet of motor omnibuses are provided. When war 
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tion, cases for 18-pounder shells and cordite. The turn- 
over of these items is about twenty times greater than 
in pre-war days. The number of workpeople is 
nearly four times as many as before the war, and the 
weekly wages bill has grown from £3500 to £40,000. 
The value of the annual turnover has increased from 
£1,500,000 to £20,000,000. When it is considered 
that there are forty-seven distinct operations in the 
manufacture of each rifle cartridge, and the limit 
of accuracy in nearly all these operations is within 
one-thousandth of an inch, some idea of the number of 
delicate machines employed will be conveyed to the 
reader. The works are equipped with their own 
power station, which contains two gas engines, two 
turbines and seven reciprocating engines, giving a 
total output of 4000 kilowatts. There are well found 
physical and chemical laboratories, foundries, rolling 
mills, cutting and cupping shops, military factories, 
fitting shop, loading field and cap priming shop. 

The alloys for cartridges and bullet envelopes are 
poured into moulds and formed into ingots, which are 
rolled into lengths or strips of the desired thickness. 
The latter are put in punching machines and small 
cups are produced. The cups are then submitted to 
four drawing processes, indented to form the cap 
chamber, drawn a fifth time and the open end cut off 
to length. The next operation consists in forming 
the flanged heads, and the cases are then put through 
minor finishing operations, including the setting of 
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broke out the adjoining railway consisted of a single 
line and it has had to be tripled and a station and 
miles of sidings provided to cope with the immense 
amount of goods and passenger traftic which has 
grown up since the works became a national projectile 
factory. To compensate for the lack of tradesmen’s 
shops, the owners have provided a huge provisions 
stores for their workers, where domestic ‘supplies 
can be obtained. Meals to the number of 25,000 per 
day are served in a canteen, and two Jarge houses in 
the neighbourhood have been converted into hostels. 
Until the outbreak of war the works were engaged 
on the manufacture of motor cars and two and five-ton 
motor wagons, and the surroundings were green fields 
and homesteads. Now the place literally hums with 
human activity, and the output of the works for war 
purposes has so far exceeded in value £20,000,000 
sterling. 

The works are divided into three sections, which 
have been arranged as far as possible to econo- 
mise labour and facilitate the progress of work. 
In the 8in. shell shop, for instance, all the forgings 
come in at one end and the various machining 
operations are carried out in their regular sequence 
until the finished shell leaves at the other end of tle 
shop. Practically all the machining work is performed 
by females, special overhead lif.ing tackle having been 
provided for each lathe. The forgings are produced 
on the premises by a battery of hydraulic presses and 
gas-fired furnaces. We are informed that this part 
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of the plant was started two years ago, all the men 
employed in its operation being then unskilled. 
The results that have been obtained reflect the greatest 
credit upon both the men and the management. 
Presses that were put down with the estimated output 
of twelve forgings per hour are now, we are informed, 
producing thirty forgings. 

We could devote many pages to a description of the 
novel and ingenious machines and devices for 
expediting the production of shell which Sir Herbert 
Austin has devised. Special lathes, unlike anything 
of the sort seen elsewhere, have been built specially 
for the purpose. Overhead runways take the shell 
bodies from one part of the works to another, and we 
were particularly impressed with the method of 
cleaning and varnishing the insides without handling 
the shell. For this operation the finished shell 
bodies are suspended by means of tongs from arunway, 
and in their passage round the shop are brought over 
jets which are inserted into the nose of the shell, 
and through which liquid is forced by means of a 
foreepump. Similarly, with regard to the method of 
inspection of shells. In most factories this work is 
performed on benches to which the shells have to be 
lifted. At the Austin Works it is done on the floor 
of the factory, the inspectors standing in a sort of 
dock, around which the shells are arranged. 

We should not conclude this brief notice of the 
Austin establishment without referring to the 
provision which has been made for the education of the 
younger members of the workers. With this object 
the firm has provided and equipped a technical school, 
where those who are so inclined may add to their 
knowledge of subjects of special interest. 

The hostels for the women workers which pre- 
dominate are admirably equipped and conducted. At 
the Nazareth House Hostel, with its extensions, proba- 
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mounted on a framework in a separate cubicle, the 
ends and sides of which are composed of chain netting 
of stout construction, which hangs loosely from over- 
head supports, so that in case of accident due to the 
propeller bursting or other cause the attendants are 
protected from injury. 


CovENTRY. 


For changing industries there is probably not 
another town in these islands as remarkable as 
Coventry, the growth of which in recent years has 
been almost phenomenal. From the weaving of silk 
goods to the production of watches, from the watch- 
making industry to the manufacture of pedal cycles, 
from the cycle trade to the production of motor cars 
and machine tools, the people of Coventry had 
adapted themselves prior to 1914. Since that date 
Coventry, thanks to the enterprise of the great 
industrial undertakings in this district, has added to 
its record for adaptability by the production of 
aircraft and guns. In the meantime the population 
has mounted by “leaps and bounds,” and _ local 
enthusiasts prophesy that the date is not far distant 
when Coventry will compete with Birmingham for 
industrial supremacy. The population a little over 
a century ago was 16,000. Now it. is 170,000, and, 
probably, eight-tenths of this number find employ- 
ment in the great motor car and machine tool factories 
which abound. Needless to say, the great need at 
present is that of housing accommodation. Before 
the war armaments were being produced on a fairly 
large scale by two firms, namely, the Coventry 
Ordnance, Limited, and Hotchkiss and Co. The 
former company was established in 1905, and was 
chiefly employed on the production of big guns 
before the war, but the demands increased so largely 
at the outbreak of war that the works had to be 
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bly over 1000 girls make their homes, and are cared for 
in a manner which could hardly have been conceivable 
some few years ago. Everything that can be thought 
of is provided to make the lives of these workers as 
bright, cheerful, and instructive as possible at the 
lowest cost to the inhabitants. Two illustrations of 
products of the works are given, but descriptions 
are necessarily withheld. 


WotsELEY Motor Company. 


At the outbreak of war the Wolseley Motor 
Company, owing to recent large extensions of its 
works and plant, was, fortunately, in a position to 
increase its output. Aviation engines were the first 
to receive attention, and as there were at that time 
no such motors being made in quantities, the company 
had to set to work making from samples, and it was a 
very creditable performance to be able to have the 
first new engine on the test bench in ten weeks. Now, 
in addition to Admiralty work, the company is turning 
out aircraft motors at the rate of many thousands 
horse-power per week. Twelve-pounder shrapnel shell 
and 18-pounder shell, gun mountings for merchant 
ships and aeroplanes are also being produced in large 
numbers. Some idea of the output of this works can 
be obtained from the large number of hands 
employed—upwards of 7000. The arrangement of 
the machinery .for shell production and filling has 
been admirably thought out, with a view to output 
and economy of labour, the shells being conveyed 
from one part of the works to another on endless 
bands. The automatic mechanism for loading. the 
shell is also of specia) design. A large number of 
women are employed, and the machines in the 
automatic department are entirely operated by female 
labour. A special feature of the engine testing 
department—see page 296— is worthy of mention. 
Each of the engines with its propeller is temporarily 
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considerably extended and new plant provided. The 
class of work is such that dilution of labour has not 
been possible to the extent which prevails in some 
branches of munition manufacture, and probably 
only about 30 per cent. of women are employed. 
There is a considerable variety in the types of guns 
made, from the large 15in. naval gun weighing 100 tons 
to the smallest weapons. The 4.5in. howitzer 
predominates. The large gun shop is provided with 
80-ton overhead travelling cranes. The shops include 
a small tool department, heavy machine shop, 
polishing shop, gauge departments, sights shop, 
aeroplane shop, field carriage erection and gun shops, 
and fuse factory. To the casual observer, perhaps, 
the large gun pit appeals most forcibly. In it the 
oil treatment of large forgings for guns is undertaken, 
as well as the building up by shrinking of large guns. 
The building is 170ft. high. . It contains a deep pit 
and a tank 80ft. deep filled with oil for the immersion 
of the gun barrels. The furnaces are heated by 
producer gas. One of the outstanding features of the 
work carried out at this establishment is the employ- 
ment of women in the production of screw gauges, 
an operation which necessitates a very high degree of 
accuracy. 

The Hotchkiss Company is engaged chiefly upon the 
manufacture of the automatic machine gun, so well 
known in the ordnance world. Since the war the 
works have had to be extended considerably to cope 
with the great demands of the Allied Governments, 
and the number of persons employed has been similarly 
increased. The company has also two works at 
Lyons. 


At the outbreak of war the Daimler Company 


placed every car and lorry which it possessed at 
the service of the War Department, and three 
days afterwards undertook the manufacture of aero 


engines without any previous experience of the 
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production of aircraft engines of any description. 
The company was soon requested by the then Military 
Aeronautics Directorate—now the Air Ministry—to 
undertake the construction of aeroplanes. From that 
time until the present day the demand for aircraft has 
steadily increased, and has become of such pre- 
dominating importance as practically to monopolise 
the whole of the company’s much increased resources. 
Additional workshops were needed to meet. these 
special requirements ; new and sp¢cial machinery had 
to be installed and additional labour engaged, but it is 
worthy of note that the amount of additional labour 
bears a very small percentage to the value of the 
additional output. Moreover, it is for the most part 
unskilled or semi-skilled labour that has thus been 
employed and trained, and so for a period that now 
exceeds three and a-half years this super-production 
has continued without ceasing. The workshops are 
magnificent structures, with an admirable equipment, 
and the number of aeroplanes which are being turned 
out is surprising. 

Another Coventry firm well known all over the 
world for its motor car business is the Siddeley 
Deasy Company. This company’s works have been 
extended to ten times their original size and houses 
to accommodate 1000 workpeople have been erected, 
as well as canteen accommodation. During the visit 
there were on view engines for aircraft in the test 
shop developing a total of 7500 horse-power. The 
works are engaged solely on aircraft, and further 
extensions are now being carried out. 

The firm of White and Poppe, Limited, made its repu- 
tation on the construction of petrol engines, and in 
July, 1914, employed about 300 hands. Now the pre- 
mises cover some 220 acres, with six miles of private rail- 
way sidings. The products turned out include fuses, 
petrol engines, and aeroplane components, while the 
National Filling Factory, under the firm’s management, 
has a very large output of filled fuses and detonators. 
There are now many men and thousands of women 
employed on the premises. Being situated some 
distance from the centre of the town, special housing 
provision is made for the workers, consisting of about 
450 cottages, and hostel accommodation for some 
thousands of girls. Three large canteens are provided, 
each accommodating 2500 people at one time. 

The works are equipped with the most up-to-date 
fire-fighting appliances, under the control of a highly- 
trained fire brigade. There is a resident medical 
officer and a large staff of trained nurses. 

This factory was one of the first to encourage the 
cultivation of spare land, and practically the whole 
of the greengrocery required for the canteens is 
grown on the premises. 

Another Coventry firm that has made great strides 
in recent years is that known as Smith’s Stamping 
Company, which has just opened an entirely new 
works with all the most modern developments for the 
production of drop stampings. Although not the 
most important works to the engineer in point of size 
which the party visited, the plant at this establish- 
ment was full of special interest, and marks a dis- 
tinct step forward in quantity machine forging. 

The works of Alfred Herbert, Limited, employ 
nearly 3000 hands, male and female At the head 
works the firm builds capstan and turret lathes, and 
manufactures small tools and gauges. At its 
smaller works it makes the iron and bronze castings 
needed in its business, and has chemical and 
physical laboratories wherein the whole of the raw 
materials used are analysed and tested. In the 
machine shops it builds vertical and horizontal 
milling machines, and in the factory manufactures 
the diehead and dies, the concentric chucks, and ball 
bearing drilling machines. Early in the war, to 
increase the output, the firm reduced the types of 
machines, concentrating on fewer types, with the 
result that the output was increased to four times the 
pre-war standard. The firm has also imported a 
large amount of machinery for the manufacture of 
war material, and distributed other machines of 
English manufacture through its various branches. 

Reviewing the tour in the light of recent events on 
the Western front, it is highly satisfactory to be able 
to assure our fellow-countrymen and Allies that any 
losses which have been sustained in war material can 
very speedily be made good, and that the Birmingham 
area is acquitting itself with a splendid spirit of 
patriotism. We regret that for obvious reasons we 
are not permitted to publish any figures with regard 
to the astounding output of munitions in this area or 
give particulars of many important features, but we 
can state that our impressions are such as to inspire us 
with the utmost confidence in the ultimate triumph 
of our arms. 








In view of the interest which is now being taken in 
establishing good relationship between employers and 
employed, the following pension scheme, which has been 
adopted by a Canadian company, is of interest. The 
amount of pension is to be equal to 1 per cent. of the 
average year’s wage for ten years prior to retiring, multi- 
plied by the number of years the employee has been in 
the service of the company. Thus an employee whose 
average wage has been £200 for ten years, and who has 
been in the service of the company for thirty years, would 
receive } per cent. of £200, multiplied by thirty, or £60 
a year. Provisions are made for permanent illness and 
other contingencies such as pension being received by the 
employee from another source, 
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INSTITUTION OF NAVAL ARCHITECTS. 
No. III.* 


& Ow the second day of the meeting a paper was pre- 
sented by Mr. G. S. Baker and Miss E. M. Keary, 
entitled “‘ The Effect of the Longitudinal Motion of a 
Ship on its Statical Transverse Stability.” {24 . 

Sir George Greenhill welcomed the author’s experi- 
ments as an accumulation of facts upon which it 
might be possible to base a theoretical explanation. \,;: 

Sir William Smith pointed out that the paper was 
the first of its kind that had been presented to the 
Institution, and, indeed, he knew of no other experi- 
mental data on this subject. Some years ago he had 
himself carried out some rough-and-ready experiments 
by inclining a ship in Portsmouth Harbour, and during 
the time she was on a voyage to Devonport to ascer- 
tain what the loss or gain of stability really was. It 
was a matter of great importance in connection with 
the so-called soft ended ships of about thirty years 
ago, and gave rise to much acrimonious discussion 
in naval circles. The fact that one of the authors 
of the paper was a lady illustrated a tendency of the 
times. It was likely that in the near future such work 
as the analysis of steam trials, the analysis of ships’ 
forms, and a great deal of other scientific work which 
did not necessitate going down to the bottom of a 
dock would be carried out by educated women. 

The main feature of the afternoon meeting of 
March 21st was a lecture delivered by Professor H. C. 
H. Carpenter, in presenting his paper on “‘ The Iron 
Carbon Equilibrium Diagram and its Practical Use- 
fulness.” 

In the discussion, Professor W. E. Dalby said the 

i discussed in the paper had proved of great 
use to the steel making industry, and what had been 
done recently co-ordinated a great deal of work that 
had been in progress in steel works for many years 
past. In the case of a pure iron it was questionable 
whether the carbon entered into chemical composi- 
tion with the cementite, or if the carbon dissolved 
in the iron. He would like to know if it was possible 
to ascertain from an examination of the micro-photo- 
graph at what temperature the rolling was finished. 

Dr. W. H. Hatfield reminded the meeting that the 
diagram only referred to the iron carbon series, and 
that it would become much more complicated if other 
elements were added. Thus, by the addition of 
nickel and chromium, the change point was reduced 
from 700 deg. to between 300 and 400 deg. Cent. In 
the case of high chromium steel, 14 per cent. chro- 
mium, for example, the change took place at 800 deg. 
Cent., while with 30 per cent. nickel there was no 
critical point. These facts indicated the complicated 
character of the problem. The author’s references 
to annealing were a reminder that it was not sufficient 
merely to take the apparent temperature of the fur- 
nace by the pyrometer ; it was the temperature of the 
mass of steel which was required, and from the works 
standpoint it was very difficult indeed to know if 
the steel had been properly soaked. 

Mr. 8S. W. Barnaby referred to the effects of high 
explosives in contact with mild steel. It had been 
noted that when a torpedo charged with T.N.T. 
burst against a mild steel plated ship, the impression 
given was that the steel was of bad quality, but under 
test the specimens were found to be of normal type. 
The point perhaps was not new, but it would be of 
interest if Professor Carpenter would give an opinion 
as to why the elasticity of the steel was unable to take 
effect under the sudden shock of the explosion. 

Sir William Smith said that, without intending in 
any way to disparage research work of this character, 
he would be glad if the author would state how 
his work on small pieces of steel could be applied 
to the large masses which had to be dealt with in 
practice. The proper temperature determination 
was clearly a difficult problem. 

Mr. J. R. Jackson also dealt with the difficulty of 
accurate temperature determinations in large masses 
of metal. With an ordinary commercial pyrometer 
what was measured was only the temperature of the 
surface of the steel or the slag, the rate of emissivity 
of which was quite different from that of the steel 
itself. Under practical conditions it was almost 
impossible to obtain reliable temperature measure- 
ments. 

Professor Carpenter said the point raised by Pro- 
fessor Dalby was a subject of controversy, but a 
majority of metallurgists believed that the carbide 
was dissolved in the iron. He would like to have an 
opportunity of examining some of the ship plates 
referred to by Mr. Barnaby, and would endeavour to 
form an opinion. He fully recognised the difference 
between laboratory tests and works practice, but in 
laboratory work it was necessary to work with small 
pieces. There was admittedly considerable difficulty 
in making effective use of a commercial pyrometer. 
Dr. Burgess, of the Bureau of Standards, had done a 
great deal of work on the subject of temperature 
control, and the subject was engaging the attention 
of other investigators. 

Mr. C. E. Stromeyer presented his paper on “‘ Stress 
Distribution in Bolts and Nuts,” which may be sum- 
marised as follows :— 

The paper represents the results of an invyestiga- 
tion—largely mathematical—into the manner in 
which the stresses in a loaded bolt and nut are dis- 
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tributed from thread to thread. The argument is 
presented in the paper in a form so condensed that 
much study is required to follow it. The general 
bearing of the conclusions arrived at can alone be 
usefully stated here. These conclusions are that 
in a bolt and nut, each screwed to exactly the same 
pitch, the stress distribution under load is not uniform, 
but that matters are not necessarily remedied by 
making the two pitches unequal. If the pitches 
are exactly equal, the stresses on the threads at 
the bottom of the nut are very much greater than 
the stresses on the upper threads, so that if fracture 
should occur, it would probably result in the bolt part- 
ing from the nut. This deduction as to the excessive- 
ness of the stress on the lower threads appears to be 
confirmed by the results of a Coker polarised light 
test applied to a celluloid section representing a nut 
and bolt under load. If the pitch of the threads in 
the nut be made finer than the pitch of the bolt, then 
the stress distribution is rendered still more non- 
uniform, and the severity of the maximum stress on the 
lower threads is greatly increased. If the pitch of 
the nut threads is made coarser than that of the bolt 
threads, a point is reached at which the stress dis- 
tribution is fairly uniform as regards the shearing 
stresses, but in this condition, when the shearing and 
tension stresses are combined, it is found that there 
is still a relatively severe stress on the lower threads 
of the nut. The most favourable condition is arrived 
at by increasing the pitch of the nut threads still 
further, when, although the stress distribution is not 
uniform, the maximum stress is thrown on the threads 
at the top of the nut, so that if fracture should occur 
the bolt would not fall away from thenut. This most 
favourable condition is reached when the excess 
pitch of the nut threads is equal to twice ‘the ratio 
which the tension stress in the bottom of the bolt bears 
to the modulus of elasticity of the metal. Further 
increase of the nut thread pitch results in the upper 
threads of the nut and bolt being very severely stressed. 
As general deductions from his work, Mr. Stromeyer 
concludes that the coarse pitched Whitworth stan- 
dard lin. bolt and nut is subjected to less severe local 
stresses than a Sellers standard bolt and nut of the 
same size and similarly loaded, and that the harmful 
effect of having the nut thread pitch less than the 
bolt thread pitch is less noticeable in the Whitworth 
than in the Sellers standard. The benefit of increasing 
the nut thread pitch relatively to the bolt thread 
pitch appears to be more marked in coarse than in 
fine threads, although all threads share in the im- 
provement. Mr. Stromeyer also concludes that the 
tendency of a nut to slacken back is increased by 
making the pitch of its threads less than that of the 
bolt threads, and is diminished by increasing the nut 
thread pitch. He recommends with regard to the 
best form of thread angle that the bolt thread should 
have the 30 deg. slope of the Sellers standard, and 
the nut thread the 274 deg. slope of the Whitworth. 
His investigations lead him-‘to approve of the prac- 
tice of using mild steel nuts on high tensile steel bolts, 
but he suggests that there are other methods, not 
yet tried, whereby severe local stresses on the threads 
of such bolts may be avoided. 

Professor W. E. Dalby was the only speaker to 
contribute to the discussion. He said he had been 
working in the same field as Mr Stromeyer, but from 
the opposite end. Whereas Mr. Stromeyer had started 
on the mathematical side, he himself had worked at 
various threads—Whitworth, metric and Sellers—to 
determine the actual strength. 

Mr. Stromeyer expressed his disappointment that 
the paper had not produced a discussion of the sub- 
ject, as he had anticipated the attendance of a good 
many of those interested. 


CONCRETE SHIPs. 

The whole of the morning session on the last day 
of the meeting was devoted to a general discussion 
of the use of reinforced concrete as a shipbuilding 
material. Three papers were presented, one by Major 
M. Denny, which gave a preliminary survey of the 
possibilities of the material, the second by Mr. Walter 
Pollock, which was dealt with in our last ‘issue, and 
the third by Mr. T. G. Owens Thurston, which gave 
particulars of the design adopted for a reinforced 
concrete sea-going cargo steamer, now being built 
in a British yard. 

Mr. J. Foster King, in the course of a long con- 
tribution to the debate, said before the concrete 
ship could justify its existence, there were important 
questions which could only be definitely answered 
by experience, and those who, like himself, had ex- 
pressed: the opinion that existing data justified the 
experimental construction now in progress would 
have more confidence if certain doubts could be 
resolved. These doubts, he believed, were really 
due to differences in the angle from which the common 
problem was approached by shipbuilders and designers 
of land structures. The naval architect and ship- 
builder knew with reasonable accuracy the disposi- 
tion of material and methods of stress assessment 
that would produce a water-tight sea-going steel girder, 
which was reasonably fit to carry dry and perishable 
cargoes under all ordinary conditions of service. The 
concrete ehgineer knew with perhaps greater accuracy 
the disposition of material and methods of stress 
assessment that would produce such non-water-tight 
concrete girders, reinforced with relatively small 
quantities of steel as would safely carry on land loads 


which had fairly definite effects. Mutual under. 
standing would be advanced if reinforced concrete 
engineers would state clearly the mechanical pro. 
perties of the material and the practical results 
directly explicable by those qualities. When he was 
first required to express an opinion as to the suit- 
ability of reinforced concrete as a shipbuilding mate- 
rial the structural designs were submitted to analysis, 
which, while it might have been a little crude, was 
on safe lines, and fitted with usual shipbuilding 
methods. On coming to closer grips with designers, 
the nature of the cleavage between the two points 
of view had become more evident. .'There could be 
no question of the utility of such formule as those 
expressed in the London County Council regulations, 
but it did not necessarily follow that they would 
provide quantitative results for hollow girders which 
must maintain water-tightness under rapidly alter- 
nating stresses. For these reasons it was necessary 
to ask if the formule could be applied safely to girders 
other than solid girders exposed to stress in one 
direction only ; to solid girders where reliance was 
placed upon the steel reinforcement alone for tensile 
stresses and upon the combined value of steel and 
concrete for compressive stresses; or solid girders 
where the steel reinforcement did not, as a rule, 
exceed 1.5 per cent. of the total area of cross section. 
Shipbuilders were bound to ask what grounds there 
were for assuming that calculations which applied 
to land design could be expected to ensure the water- 
tightness and strength of a hollow sea-going girder, 
the incomplete top member of which was exposed 
to tensile stress throughout its whole area. The 
shipbuilder was startled by the assertion that pro- 
vision for hogging stresses could be safely based upon 
the assumption that the steel rods in the top deck 
represented the whole of the top member of the girder, 
and that these rods could be safely stressed in tension 
to over 7 tons per square inch ; that both steel and 
concrete should be taken into account in considering 
the compressive stress on the bottom, and that the 
resulting position of the neutral axis was true in fact. 
It ‘seemed quite obvious that under conditions of 
stress below the tensile strength of the reinforced 
concrete the last assumption was untrue, and that 
the neutral axis must be in its familiar position at 
the centre of gravity of the area of the section. The 
questions to be settled were, if the neutral axis could 
be allowed to pass from that position in service, and 
whether the assumption as to its position might not 
be dangerous as well as inaccurate. Having regard 
to the relatively small area of concrete in which most 
designers of ships’ scantlings embedded the tension 
members, it was apparent that the concrete all round 
the steel must fracture long before the stress on the 
rods approached 7 tons. The following appeared 
to be the practical and the theoretical deductions 
which should guide reinforced concrete design for 
ships. A ship girder was unlikely to perform its 
functions as a water-tight sea-going girder, unless its 
homogeneity was maintained under ordinary working 
conditions, and as reinforced concrete Jost its quality 
when the tensile stress exceeded the breaking stress 
of the concrete by 45 per cent., the structure must 
be designed to show a stress on the concrete within 
its own tensile strength of an order which would leave 
a@ margin between ordinary and extraordinary stresses 
similar to that which experience had forced upon 
steel shipbuilders. Experience of the behaviour of 
reinforced concrete was derived from an average ratio 
of steel to concrete of 1 per cent., and it did not seem 
reasonable to expect effective bond where the ratio 
exceeded 8 per cent., the figure at which the work was 
halved between steel and concrete. This was a very 
high figure for part of the ship’s girder where the whole 
material was exposed to tension, and should not be 
accepted without experimental evidence. It would 
seem that the lower steel stress more often provided 
water-tightness. His own opinion was that concrete 
could be used with success as a shipbuilding material 
within limits bounded largely by the tensile strength 
of the concrete, but that real advance must await 
the discovery of an improved waterproof covering 
having more than all the good qualities of concrete, 
and which could be relied upon not to fracture until 
the stresses in the steel reinforcement were much 
higher than were at present permissible. 

Professor T. B. Abell said that in the concluding 
part of his paper Major Denny discussed the limi- 
tations of the use of concrete for floating structures, 
and indicated the very meagre prospects which the 
concrete vessel had in competing with the steel ship 
under normal conditions. While there could be no 
doubt that nothing would revolutionise the shipping 
industry so much as the discovery of a new metal or 
alloy readily obtainable, which was lighter and 
stronger, and more suitable than steel for shipbuild- 
ing, as far as sea-going craft were concerned, the 
adoption of concrete would, in his opinion, be a 
retrograde step. Most structural material was pre- 
pared for use before reaching the job, and could be 
inspected as to quality before incorporation in the 
structure. In-the case of concrete the material was 
made on the site, and could only be inspected during 
its manufacture, and, as an American engineer had 
recently pointed out, there was need of much more 
careful inspection of the work, and a realisation of 
the fact that it could only be entrusted to those 
possessing sound experience. Much had to be left 





to the workman and the contractor. No land struc- 
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ture was subject to so many and such varying stresses 
as those which came upon a ship, ‘and since ferro- 
concrete engineers had no experience of the behaviour 
of concrete under such stresses the naval architect 
had to take factors of safety higher than might other- 
wise be the case. Mr. Foster King apparently desired 
to limit the tensile stress in the concrete, assumed to 
bo of monolithic character, to about 300 lb. per square 
inch to prevent the occurrence of cracks which would 
impair the water-tightness of the hull. He thought 
Mr. Foster King’s fears in this respect would not be 
realised provided the workmanship and material 
were good, and that use was not made of very large 
reinforcing bars. If the bond were not destroyed 
there seemed no likelihood of the occurrence of cracks 
capable of admitting water. It should not be difficult 
to keep the tension in the concrete below the point 
of fracture. It should be borne in mind, however, 
that there were other reasons for keeping the tension 
at a low value. One of the greatest defects of con- 
crete was the readiness with which it was worn away 
under an abrading force. If under direct tension 
of the steel reinforcement the concrete was stressed 
beyond its ultimate tensile strength, surfaces oi 
cleavage must occur. Even assuming the bond to 
hold under such conditions the surfaces must be at 
finite intervals apart, and if at the same time the 
structure were subjected to a torsional force there 
must be some sliding motion between the two adjacent 
surfaces at the cleavage, and under repeated reversals 
of stress disintegration might occur It was for that 
reason rather than that propounded by Mr. Foster 
King that naval architects were keeping the stresses 
on the concrete on: the tension side at a low figure. 

Mr. E. O. Williams agreed that all reinforced con- 
crete water-tight structures should be designed to 
have a factor of safety against initial cracks. It 
was quite safe to assume that it was the tensile value 
of concrete that at present fixed the limit of weight 
reduction of the hull, and it was for this reason that 
he attached much importance to the use of a high 
quality cement, far in excess of British standard 
requirements. Mr. Pollock had referred to four 
methods of joining steel rods, but there was a fifth 
method, the lapping of bars combined with the weld- 
ing of the ends, which was the most economical of all, 
and one he proposed to employ in the near future. 
The efficiency of simple lapping was about 90 per 
cent., but if the ends were butt welded, and assuming 
the efficiency of a welded joint to be 80 per cent., 
i. could be shown that the resulting total efficiency 
was 98 per cent. He did not agree with the state- 
ment as to the increased cost of building and launching 
ways. To launch 1000 tons deadweight of hulls 
per week, £40,000 of mechanical plant would be 
required in the steel shipyard, as against £6000 in 
the concrete shipyard. Mr. Pollock seemed to favour 
longitudinal framing, but longitudinal framing would 
not reduce the weight of the vessel unless the longi- 
tudinal spacing of transverse bulkheads was less than 
the width of the vessel, in which case it paid to carry 
all loads longitudinally on the bulkheads. If 
longitudinal framing merely transferred the loading 
on to more widely spaced transverse members, weight 
would be actually increased, as no saving could be 
effected in the transverse members, and the addition 
of the longitudinals was extra weight. He had in- 
vestigated the stresses induced during launching, 
and was of opinion that the bending moments and 
shearing forces did not exceed the maximum occa- 
sioned by heavy seas. The sections at which the 
maximum launching stresses occurred were not 
amidships. 

Mr. B. T. Ives said that in concrete vessels which 
had come under his examination, there was no likeli- 
hood of serious hair cracks developing. None of the 
papers were very definite as to size, though it was 
evident that the percentage of steel reinforcement 
to total weight of reinforced concrete rapidly in- 
creased as vessels became larger. Major Denny 
gave 14 per cent. for the 1000-ton barge and 22 
per cent. for a 6000-ton vessel. From experience 
obtained with Lloyd’s Register of Shipping, it 
would appear that 17 to 18 per cent. would more 
nearly represent a correct figure for the proper weight 
of steel in a non-propelling barge of 1000 tons, while 
for a 6000-ton vessel no very definite figures had been 
obtained. It had to be borne in mind that there was 
a large variation in bending moment in the hogging 
and sagging conditions for a non-propelling barge 
of 1000 tons deadweight, which would not necessarily 
exist in a vessel fitted with machinery, and, indeed, 
many designs had been considered by Lloyd’s 
Register, in which the sagging moment was larger 
than the hogging moment. It was extremely difficult 
to reach a conclusion as to limit of size, and although 
Mr. Pollock’s figures which suggested that for a 
vessel of 5000 tons deadweight the amount of steel 
required for reinforcement in the concrete ship would 
be 75 per cent. of that required in a steel ship were 
at variance with Major Denny’s estimate, it seemed 
doubtful on the whole whether it would be wise to 
contemplate building ferro-concrete vessels longer 
than 250ft. or larger than 2000 tons deadweight. 

Captain Waller expressed the belief, now that con- 
crete was being applied to ship construction, that a 
great improvement in the quality of the material 
might be expected. While the actual cost of the 
hull might be small in comparison with the whole 
cost of the ship, the quality of the material used in 





the hull was the thing which mattered, and by using 
an improved quality of concrete, w hat might be termed 
a super-concrete, not only might a sea-going structure 
be produced which would satisfy the naval architect, 
but a considerable reduction in deadweight might 
be effected. As indicating what could be done to 
improve cements, he might state that a test which 
had been recently carried out with a concrete con- 
sisting of one part of cement to three parts of Leigh- 
ton Buzzard sand, had given a tensile strength of 
1038 lb., which was a somewhat remarkable figure. 
He believed that in many respects the concrete ship 
would be superior to the steel ship. Vibration would 
certainly be very much reduced if an opinion could 
be based on the experience gained in factories of ferro- 
concrete design in comparison with steel frame build- 


ings. 

Mr. 8S. W. Barnaby asked, in view of the great 
importance attaching to the bond between the steel 
and concrete, if variations of temperature were likely 
to have any prejudicial effect. 

Major Denny, who, in common with authors of 
the other papers, will make a detailed reply in writing, 
made a very brief reply to one or two of the points 
raised. He did not think the bond would be affected 
under the conditions mentioned by Mr. Barnaby. 
Undoubtedly the design of the concrete ship was 
being rapidly advanced, and he was glad to learn 
that Mr. Williams intended to carry out experiments 
on hollow girders under conditions approximating 
to sea service. It would certainly be an advantage 
if an improved quality of cement could be made 
available for ship construction. 

Mr. A. M. Robb brought up a paper giving an 
account of “ An Investigation of the Shearing Force 
and Bending Moment Acting on the Structure of a 
Ship Including Dynamic Effects.” 

Sir John Biles reminded the meeting that the basis 
of the paper was the integraph, of the use of which the 
author had given an excellent example. With regard 
to the general subject, those who were acquainted with 
the literature of naval architecture would remember 
a paper by Sir Edward Reed many years ago, in which 
the first attempt was made to determine the statical 
stresses on a ship in still water and among waves. 
That was the foundation of all work upon the longi- 
tudinal strength of ships. Mr. Robb had surveyed 
the whole ground afresh, and had taken not only the 
statical position of a ship on a wave, but the effect of 
heaving and pitching motion, and the stresses set up 
as a wave passed along the side of a ship. Mr. Robb 
had reached the conclusion that the statical bending 
moment derived by Sir Edward Reed was not very 
different from the bending moment derived from 
nearly the whole of the stresses which come upon a 
ship when all variation of motion was taken into 
account. That was a very considerable achievement, 
and the practical conclusion to be drawn was that the 
longitudinal stresses were considerably reduced on 
passing from the midship section. That was a point 
which had hitherto been somewhat doubtful, and he 
personally had been disposed to consider that the 
stresses due to pitching and heaving might be greater 
instead of less away from the midship section. 

Professor J. J. Welch referred to work on the same 
subject which has been carried out by a similar 
method at the Armstrong College. He said that Mr. 
Robb had carried the work a stage further, and 
had taken the crest of the wave in different positions 
relatively to the ship. The broad conclusion from 
the work which had been done by Mr. Robb and at the 
Armstrong College was that there are : bending 
moments due to pitching and heaving somewhat in 
excess of those given by the statical calculations. 

Mr. J. Foster King welcomed the paper as likely to 
prove of great assistance to those who, like himself, 
had to deal with behaviour of vessels under sea-going 
conditions. The investigation showed that the 
ordinary shipbuilding practice. of carrying material 
well forward and aft was a sound one. 

The last paper on the agenda, ‘‘ Air Supply to 
Boiler-rooms,” by Mr. R. W. Allen, was presented 
by the author, who gave a demonstration of some of 
the points raised in his contribution. 

Mr. Harold Yarrow commented on the fact that 
Mr. Allen’s firm had carried out at its own cost an 
important piece of research, the results of which it was 
now making public. He ventured to express the hope 
that in view of the conditions which would exist after 
the war this spirit of co-operation and the interchange 
of ideas would become more general. His own firm 
had itooked into the question of fans for destroyers 
about seven years ago, and after a good deal of 
experiment had adopted a turbine type of fan, of 
which a number had been fitted in high-speed boats 
with great success. This particular type of fan had a 
vertical spindle which was a considerable advantage 
in destroyers, as it was possible to arrange the fan and 
turbine right up underneath the main deck, so that 
the air was supplied directly to the fan. Another 
point was that the air supply was delivered high up, 
and by the time it reached the burners was fairly well 
distributed over the stokehold. The fan was readily 
accessible, and the one objection which had been 
urged against these installations, that they were noisy 
in operation, which was mainly a military criticism, 
had not been found to hold good. He would like Mr. 
Allen to give his opinion on the turbine-driven fan, 
which, in consequence of the high speed, could be made 
comparatively small, and could be stowed away quite 





easily. Such a fan ran at constant speed, which, of 
course, was not the case when a reciprocating drive 
was employed, and that might affect the air supply. 

Mr. J. Hamilton Gibson, speaking from personal 
knowledge of the system described in the paper, was 
satisfied that the claim made by the author was under 
the conditions of test substantially correct. Cammell 
Laird and Co., Limited, were among the first to 
realise the advantages of the Allen system, and had 
gone very fully into the matter in connection with a 
vessel now under construction. It was a common 
experience of shipbuilders that in many cases the air 
supply arrangements had to give way to more impor- 
tant details, and as most things on shipboard were a 
matter of compromise, it was not always easy to 
‘install the best arrangement. Mr. Allen had done 
good service by giving rules and tables for various 
conditions, and in future, whenever there was any 
trouble arising from a deficient air supply te boiler- 
rooms, they would know where to look for the cause, 
and how to find the remedy. Experience had shown 
that in the case of a group of fans delivering into the 
same stokehold it was necessary to run all the fans at 
exactly the same speed, and the realisation of this 
condition was more important than certain other 
factors, as if one fan lagged behind the others it was 
not only not doing its own work but was lowering the 
efficiency of the other fans. He would like to ask Mr. 
Allen if he had tried the effect of using radial slats for 
his shutters ? 

Mr. W. H. Allen said that his firm had commenced 
to manufacture forced draught machinery about the 
same time as Mr. Howden read his classic paper 
thirty-four years ago. On the suggestion of Sir John 
Durston they had carried out a number of experi- 
ments on fans for the Admiralty, and those experi- 
ments gave the foundation of fan design as it existed 
to-day. The fan itself had been brought to a high 
degree of efficiency, but they felt it was necessary to 
take measures to ensure that the fans were installed 
in the right way on the ship, and an investigation of 
that branch of the subject had led to the adoption of 
the system described in the paper. It was very 
important in oil fuel boats to ensure that the right 
quantity of air was delivered to the stokehold, and he 
was inclined to regard the paper, which was entirely 
the work of his son, as likely to bring about a revolu- 
tion in the details of auxiliary apparatus on shipboard. 

Mr. R. W. Allen replied briefly to the discussion. 
In answer to Mr. Yarrow he expressed the belief that 
as it was now the fashion to empioy turbine machinery, 
that the turbine-driven fan would probably find an 
increasing application. It was true that Cammell 
Laird and Co. were amongst the first to recognise the 
importance of giving attention to these details, but 
he was generally indebted to marine engineers for 
their support and encouragement. He thought it 
would be a good thing if the air supply arrangements 
could be standardised. At the present time prac- 
tically every shipyard adopted a different design for 
fan installations, which was a great disadvantage from 
the manufacturing standpoint. He had tried many 
different varieties of slats for the shutters, but had not 
experimented with radial slats. The type of slat 
they were using in the latest designs was the best that 
had so far been developed. 

Votes of thanks to the Royal Society of Arts for 
the use of their premises, and to the President, brought 
the proceedings to a close. 
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SHIPBUILDING AND SHIPPING IN JAPAN. 


THE conditions and prospects of Japan’s shipping and 
shipbuilding trades are well worth a brief review Just now. 
In 1896, the last year preceding the payment of subsidies 
in respect of shipping or shipbuilding by the Government 
of Japan, the total output of the shipbuilding yards of the 
country was only 5860 tons of steam and 1061 tons of 
sailing vessels. In 1916, after twenty years of, State 
encouragement, the output was 246,000 tons, the number 
of vessels launched being 250. For 1917 the vessels com- 
pleted under the terms of the Shipping and Shipbuilding 
Subsidies Law—that is, ships of not less than 1000 tons— 
numbered sixty-nine, with an aggregate tonnage of 
299,684 tons. Complete figures are not yet available, but 
it is estimated that with small craft, together with wooden 
ships of 1000 tons or more not entitled to the subsidies, the 
total output for the past year will have been at least 
400,000 tons. The tonnage under construction in 
Japanese yards on January Ist, 1918, was not less than 
1,330,000 tons. Japan now ranks third in tonnage built, 
and fifth in tonnage owned among the world’s nations. 
Whereas, in the last year before the Subsidies Law became 
operative, out of eighty-four steam vessels of more than 
1000 tons owned in Japan, only one had been built at 
home, Japan now builds nearly the whole of her own 
shipping, and promises to be a not altogether negligible 
competitor in the international race. At the end of 1916 
Japan’s merchant fleet consisted of 1151 vessels, aggre- 
gating 1,847,453 tone, the great bulk of them having been 
built in Japan’s own yards. 

The Subsidies Law, just mentioned, was carried in 1896, 
and became operative the following year. Under its 
operations the output of new shipping increased from 
13,000 tons in 1897 to 78,000 tons in 1908, the subsidies 
in respect of both shipping and shipbuilding having in- 
creased in the same period from 1,944,000 yen to 13,166,000 
yen. In the next year, 1909, the output declined to 
55,000 tons—that is, 23,000 tons less than in 1908. The 
position was not considered satisfactory, and a new Sub- 
sidies Act was carried. This measure came into force at 
the beginning of 1910, and the twin trades of shipping and 
shipbuilding received a fresh impetus. The new law 
seemed designed to give rather smaller subsidies in respect 
of navigation, or shipping, than the old one, but afforded 
more liberal terms to shipbuilders, at all events, as regarded 
the larger types of vessels. It was enacted that ship- 
builders be paid bounties of from 11 yen to 22 yen per ton 
of gross measurement upon all steel ships of not less than 
1000 tons, according to type, with an additional bounty 
upon the engines of 5 yen per indicated horse-power. 
Under the old law there was a simple bounty of 20 yen per 
ton for vessels of not less than 700 tons gross. The new 
law aimed at the maintenance of certain specified trade 
routes on the one hand, and the encouragement of a larger 
and speedier type of vessel generally on the other. The 
above figures testify to the success of the scheme, a success 
attained in the face of great difficulties in the supply of 
cheap building materials, and also a shortage of skilled 
labour. 

The Act provided that, save in special cases, no naviga- 
tion subsidies be paid in respect of ships of less than 3000 
tons gross, or less than 12 knots speed. An age limit was 
also fixed. Ships built of steel in Japan, and owned in 
Japan, of not less than 3000 tons gross, of not less than 
12 knots speed, and not more than five years old, have been 
subsidised at a rate not exceeding 50 sen—that is, half a 
yen, or about Is.—per ton per 1000 nautical miles run. 
For every knot of speed above 12 knots there has been paid 
a bonus of 10 per cent. upon the base bounty. On the 
other hand, when a ship has exceeded five years of age, 
there has been a 5 per cent. reduction for every year, until 
fifteen years has been reached, when the subsidy may have 
been withdrawn. The Minister of Communications has 
been empowered to make reductions in the payments in 
respect of vessels employed upon undesirable routes, or in 
trades considered so profitable that the full bounties were 
not needed. He has also had power to grant increased 
rates of bounty, up to 25 per cent. upon the base, to ship- 
owners who would run their vessels on routes which might 
not be profitable, but on which it might be specially desir- 
able to maintain a Japanese service for trade or Imperial 
reasons. The Minister was also authorised to grant 
subsidies up to 50 per cent. of the ordinary rate to the 
owners of foreign-built vessels, if he thought fit. In the 
twenty-one years during which the Subsidies Acts have 
been in force the Government has contributed 160,000,000 
yen—say, £16,000,000—for the encouragement of shipping 
and shipbuilding. In that period the tonnage of the 
mercantile marine has increased by nearly 600 per cent., 
and the external commerce of the country by nearly 700 
per cent. Recently, with the shipowners obtaining 
abnormal freights due to war conditions there has been a 
strong movement for the abolition of the subsidies. 
Abolition has not been decided upon, but a new law has 
been passed enacting the suspension of subsidies in respect 
of shipbuilding. 

According to a Times report the net profit for the half 
year ended December 31st last of the Osaka Shosen Kaisha, 
the second largest steamship company in Japan, was 
18,347,248 yen (£1,834,724, taking the yen at 2s.), after 
allocating £121,500 to the insurance fund, £162,000 to the 
repair fund, and £101,000 for depreciation of the fleet. 
The paid up capital of the company is £3,106,250. The 
company owns approximately 378,000 tons gross of steam- 
ship, including 129,000 tons under construction. 

Regarding the shipbuilding resources of the “‘ Britain of 
the East,” it may be mentioned that the country now 
possesses over 100 building berths capable of stocking 
vessels of over 1000 tons—three ‘times the number in 
existence when the present war broke out. Besides this 
private shipbuilding accommodation, almost exclusively 
employed in the building of merchant vessels, there are 
four Imperial Dockyards in Japan. The Kure and 
Yokosuka yards have each accommodation for the building 
of two of the largest battleships orarmed cruisers at a time, 
while the smaller kinds of war vessels are constructed at 
Sasebo and Maizuru. Among the private yards the one 
at Nagasaki, owned by the Mitsu Bishi Company, probably 
takes first rank. It was founded by the Government in 
1857, but sold to Baron Iwasaki in 1884. At that time 
the concern employed 800 men. On the eve of the present 
war jit employed nearly 10,000. In the last twelve 








months this yard has launched ten cargo steamers ranging 
from 3163 tons to 7317 tons. The Kawasaki Dockyard 
Company, the second of the Japanese shipbuilding con- 
cerns, was also founded by the Government, and eventu- 
ally sold into private hands in 1886. It has built many 
torpedo and other small war craft in recent years, and in 
the past year has launched twenty-one merchant ships, 
of which the largest is of 9400 tons. Third in importance is 
the shipyard of the Osaka Ironworks Company, founded by 


hand wheel for the traversing motions are at the front 
end of the saddle, so that the operator has a clear view 
of his work, and can bring the spindle, within close limits, 
to the centre of the hole to be drilled. A minimum 
amount of hand adjustment is thus required. This hand 
adjustment is easily effected, the motion being through 
worm gearing, so that a very fine adjustment is obtain- 





able. The spoke wheel for moving the spindle rapidly 
out and in, and the hand wheel for the hand feed to thy 

















Fig. 1—HORIZONTAL-SPINDLE BORING, 


an Englishman, Mr. T. H. Hunter, in 1880. This concern 
has launched nineteen vessels in the past year, ranging 
from 1212 to 7789 tons. Altogether there are over 200 
private shipyards in Japan. 
limited to the building of fishing and other small craft, but 
at least a dozen of the establishments can build large, 
modern vessels. Great efforts are being made, encouraged 
by Government, to increase the home supply of steel and 
other materials. The Imperial Steel Works, at Waka- 
matsu, are equipped with modern blast-furnaces, steel 


smelters, rolling mills, engineering shops, and gun-making | 


plants. 








BORING, DRILLING, AND MILLING MACHINE. 


THE accompanying engravings illustrate a horizontal 
5in. spindle boring, drilling snd milling machine, made 





Many of them, of course, are | 


DRILLING, AND MILLING MACHINE 


| spindle are also at the front, and are both easily reached, 
so that the starting of the drill or the facing up of a boss 
| is within full view of the machine-man. The range of 
feeds is ample for either a drill or a trepanning tool. 
| The travels of the spindle, horizontally and vertically, 
and the feed travel of the spindle can cope with most of 
the work in an engine shop ; these movements can, how- 
ever, be altered to suit special requirements. 

The bed on which the standard slides has broad planed 
surfaces, and the cross webs are all of box section. ‘The 
outside projections are square, and present flat surfaces 
for the upward pull of the standard, and the inside edges 
are planed, one of them being used as a guide for the 
| standard when it is moving. A long taper wedge slip is 

fitted to one of the edges, and is adjustable for wear by 
lock studs at one end. Flat slips on the underside of the 
projections on each side of the bed take up the lifting 
stress. On the upper surface of the bed is placed a saddle, 
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Fig. 2—CHANGE FEED 


by G. and A. Harvey, Limited, of Govan. In the general 
outline of the machine appearance, combined with rigidity 
and general ease in manipulation, has been aimed at. 

The motions, except change of spindle speeds, are con- 
trolled from a platform attached to the vertical travelling 
carriage. The levers and hand wheels are within easy 
reach of the attendant, thereby facilitating the adjustment 
of the spindle, and reducing the time spent in moving 
from one hole to another. The controlling levers and 
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MECHANISM 


jin which all the driving and traversing gear is fitted. 
| The top surface of this saddle is planed, and on it the 
standard or vertical slide is securely fastened by screw 
pins, and prevented, after final adjustment, from moving 
by taper steady pins. The standard is of box section, 
and at the back has a stiff box web which spreads right 
‘out to the holding down pins.{ The vertical travelling 
carriage, carrying the boring spindle, is constructed so 
(as to enclose all the gearing, thereby necessitating oil 
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boxes on the outside, with tubes leading to the inside 
bearings. 

One of the leading features of the machine is the arrange- 
ment of the driving gear on the saddle, in such a 
way as to enable two speeds to be obtainable, one for drill- 
ing and the other for tapping. By the movement of one 
lever a fast or slow speed can be obtained, the former 
being three times the latter, so that drilling can be per- 
formed at a high speed and tapping at a lower speed. 
The reversing of the spindle is effected by a lever situated 
alongside the speed change lever, the two being arranged 
across the front of the saddle in a position handy to the 
operator. All the other changes of speed are obtained 
from wheels in the sole, and are controlled by levers on 
the outside at the back. 

The boring and drilling feeds are obtained—see Fig. 2— 
from a wheel keyed on the end of the spindle sleeve, and 
driving through a nest of four pairs of wheels, giving four 
variations by means of a sliding spring feather. There 
is also a double gear which gives four other feeds, making 
eight in all, varying from eight to 160 per inch. Thus 
boring, drilling and trepanning can be accomplished with 
the feeds supplied. The wheels through which the spring 
key is moved are five in number, the fifth being used for 
the hand feed. This arrangement ensures that the auto- 
matic feed shall be out of action before the hand feed is 
geared up, and vice versd. Another advantage of this 
arrangement is that the hand feed wheel does not revolve 
when it is not in use. 

The spindle is driven by gearing from a constant speed 
shaft in the sole of the standard, placed at the back and 
parallel with the bed. From this shaft motion is con- 
veyed by spur and bevel gearing to a vertical shaft in 
the standard, and thence by spur and reverse running 
mitre wheels in the saddle to the spindle sleeve. There 
are nine changes of gear in the sole of the standard ob- 
tained by a system of sliding wheels and a clutch, and 














Section of Friction Clutch Lever. 











Fig. ARRANGEMENT OF GEARING 


one change of gear on the saddle, giving eighteen speeds 
to the spindle in either direction. The constant speed 
shaft in the sole of the standard can be driven either by 
motor or belt. If it is motor driven, the motor is of the 
constant speed type, and drives direct to the shaft through 
spur wheels, the motor being fixed to a seat cast on the 
sole of the standard. When a pulley drive is used the 
constant speed shaft is carried along the full length of the 
bed, and a set of fast and loose pulleys is placed at one end. 
The fast pulley is keyed to the shaft, while the loose pulley 
revolves on a sleeve projecting from the shaft bearing. 
There is thus no necessity for an intermediate counter- 
shaft, the drive being taken direct off the main shop shaft. 

The driving gear in the sole of the standard—see Fig. 3— 
is an adaptation of an all-gear box, which the firm has had 
in operation for some time. The speeds, it is claimed, are 
in a good progression, there is nothing to get out of order, 
and no interlocking can take place. The gear is operated 
by two levers, and gives nine speeds with ten wheels. The 
power traverse motions are driven from the same con- 
stant speed shaft as that from which the spindle drive 
is taken. By so doing a uniform rate of traverse is ob- 
tained with uniform power consumption at all speeds of 
the spindle. The traverse motions are controlled from 
the platform. Screws are used with gun-metal nuts, ball 
thrust washers being fitted to take up the thrust on the 
nuts. The power milling traverse is obtained from the 
same source as the rapid power traverse, but the motion 
is brought through change wheels and a worm wheel to 
a nut on the screw. The lever used to c from the 
quick power traverse to the milling traverse automatically 
disconnects the one before connecting up the other. | 

The work-table is securely fixed to the front of the bed, 
and is made in two parts, longitudinally bolted together. 
Levelling holes are formed at the centre of the table to 
allow it to be easily levelled up before grouting is carried 
out. The tee-slots are planed from the solid. All the 
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wheels used in the machine are forged or are of cast steel, 
and the feed worm wheels are of hard gun-metal. The 
wheels are machined from solid blanks and the worm 
wheel teeth are hobbed. Other sizes of this machine are 
made, having 2}in., 3in., 3}in., 4in. and 6in. diameter 
spindles. The 4in., 5in. and 6in. spindle machines are 
also made duplex, each standard being entirely indepen- 
dent. 

The principal particulars of the machine illustrated are 
as follows :—Spindle, 5in. diameter ; feed travel, 3ft. 6in.; 
feeds, 8, 16, 24, 32, 40, 80, 120 and 160 per inch; hori- 
zontal and vertical travel, 10ft.; table, 10ft. by 9ft. 9in.; 

of spindle, minimum 3.3; maximum, 148 revolu- 
tions per minute ; motor (when motor driven), 15 horse- 
power ; pulleys (when belt driven), 24 by 6}. 








BOOKS OF REFERENCE. 





Tue “Official Directory of Members of the British 
Engineers’ Association,” which was issued some little time 
ago, is a publication which has a good deal wider scope 
than its name alone would lead one to expect. The des- 
cription would hold good if there were only Part I., which 
gives the names and addresses of all members of the 
association, with their telegraphic addresses and tele- 
graphic codes. But there are three other parts as well. 

art II. gives, under classified headings, a list of many 
different items of engineering plant and machinery, with 
the names of the members who make these different articles 
or undertake the work specified. In Part IIT. the same 
list of classified headings is given, but the latter are 
arranged according to the French and Russian alphabets, 
with references to Part II., where the names of the respec- 
tive manufacturers are to be found. In Part IV. is a series 
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of illustrated announcements, giving further particulars 
of the manufactures of certain of the members. The 
book, which should prove exceedingly useful, may be 
obtained at the offices of the Association, 32, Victoria- 
street, Westminster, S.W.-l. Price 5s. ; 





In spite of all the difficulties encountered during its 
production ‘‘ The Ironmonger ”’ Metal Market Year Book 
appeared practically at the same date as did last year’s 
volume, and it even contains a few pages more than did 
the preceding issue. Considering all the circumstances, 
including Government restrictions both in this country 
and abroad, the editor’s task, which must have been any- 
thing but easy, has been carried out wonderfully well. 
The book contains all sorts of information particularly 
useful at the present time, in addition to data similar to 
that which it used to publish in pre-war times. For 
thstance, the whole, apparently, of the restrictions regard- 
ing dealings in metals now in force is brought together ; 
the maximum selling priees for metals, with authorised 
extras, are given ; and the export prohibitions relating to 
metals are set out. The general contents of the book are 
too well known by now for there to be any call for us to 
indicate them. All that need be said is that, as far as we 
have been able to judge from a fairly searching examination, 
is that the 1918 volume—the twelfth annual issue—is likely 
to prove just as useful as any of those which have gone 
before it—if not more so. For instance, some particularly 
interesting figures with regard to Germany’s output of 
iron and steel are given, which are most instructive. The 
book is published by the Ironmonger, 42, Cannon-street, 
London, E.C. 4, price 3s. 6d. net, and it may be added that 
the information it contains has been completed up to 
December 31st, 1917, oras near to that date as was possible. 





Tat excellent little book of reference, ‘‘ L’ Annuaire,” 
appears, in its 1918 edition, very much in its usual form. 
There have, it is true, been certain re-arrangements and 
some omissions, but, on the other hand, there have been 
some additions. Among the latter may be noted an article 
on sundials, from the pen of Monsieur Bigourdan, who 
is on the Commission charged with the preparation of the 
volume. Thisarticle, which is of very considerable value, 
andisillustrated by reproductions from numerous old prints, 
forms the first part of a long article, the second portion 
of which is to be published in next year’s issue. Some 
new data relative to thermometry have been introduced, 
and various articles have been revised and brought up to 
date. Special articles form a feature at the end of each 
yearly volume, and this year’s, which are of considerable 
interest, are :—‘‘ Le Calendrier Egyptien,” by Monsieur G. 
Bigourdin; ‘‘L’heureenmer,” by Monsieur J. Renaud; ‘Le 
Soleil et le Magnetisme terrestre,” by Monsieur Maurice 
Hamy, and “‘ La vie et l’euvre de Gaston Darboux,” by 
Monsieur Emile Picard. The “ Annuaire ”’ is published by 
Gauthier-Villars et Cie., Quai des Grands-Augustins 55, 
Paris, and the net price is 2f. 





An interesting little book of reference is the Vade Mecum 
which is published by W. T. Glover and Co., Limited, of 
Trafford Park, Manchester, price 12s. 6d. As may be 
surmised, it has to do with electric cables, and concerning 
them it gives a great deal of useful information and a large 
variety of practical hints. It is divided into eight parts. 
The first is devoted to cables and their manufacture, and 
includes tables of copper and aluminium wires and con- 
ductors, both single and stranded. Parts II. and ITI. deal 
with cable laying and cable jointing respectively, while 
Part IV. treats of colliery cables, of which Messrs. Glover 
havemade a special study. The title of Part V. is ‘‘ Over- 
head Lines,” and that of Part VI. “‘ The Maintenance and 
Testing of Cable Systems.” Part VII. contains a collection 
of useful data and formulz, while in Part VIII. are given 
the regulations governing the installation and supply of 
electricity. The volume is completed by an index. It is 
excellently arranged and printed, and— if one must criticise 
—the paper employed is really too good for the job. 
There are many illustrations and they are all good. 





EvEn three and a-half years of war have been unable to 
prevent the customary appearance of a new issue of 
Lockwood’s “ Builder’s and Contractor’s Pocket Book,” 
which is published by Crosby Lockwood and Son at 4s. 
net ; yet the task of preparing it must have been most 
arduous. As is pointed out in the preface, practically the 
whole of the available building materials is under Govern- 
ment control, and is being used in the erection of munition 
works, factories, hutments, &c. In the present issue, 
therefore, it was found impossible to alter the whole of the 
prices in order to bring them up to date. Indeed, in the 
great majority of cases, prices—even when they are obtain- 
able—vary from day to day. It is explained, therefore, 
that it has been deemed advisable to correct only those on 
which there is some sort of standard price, and to indicate 
the approximate percentage to be added to other goods 
for which the prices in the 1917 edition have been retained. 
With these exceptions the volume is practically an exact 
copy of those which have gone before it, and, what is an 
excellent point, the same subjects are dealt with on pages 
of the same numbers as has been the case in preceding 
issues. We have not found an exception in this direction. 





Wir the 1918 issue, The Practical Engineer Mechanical 
Pocket Book reaches its thirtieth edition. In spite of 
war conditions, it contains a few more pages than did 
last year’s volume, and amongst the new things in it are 
some notes on the microscopical examination of metals, 
pumping by compressed air, surface combustion, &c. The 
portion devoted to gas has been extended, and now forms 
a complete section of its own. The buyers’ guide, in four 
languages, to which we drew attention last year, has, in 
the present issue, been further enlarged, while the lists 
of books at the ends of the sections has been further ex- 
tended. Otherwise users of this handy book of reference 
will find that it resembles very closely those which have 
gone before it. 





Tue British Aluminium Company, Limited, 109, Queen 
Victoria-street, E.C. 4, has sent us a portfolio containing a 
large amount of information—in English and Spanish—on 





the subject of aluminium. The information includes data 
concerning the physical, electrical and mechanical pro- 
perties of pure aluminium, and data are given concerning 
bar and strip, billets, cables, collector bows, connectors 
fuse wire, ingots, overhead lines, round rod, sections, 
sheets, tubes and wire. 


folio is arranged on the single leaf principle, so that addi- 
tions to it can readily be made, and altogether it forms an 


exceedingly useful little book of reference on a subject | 


The casting, finishing, machining, | 


welding, &c., of aluminium are also discussed. The port- | k ; 
| in the continuous running of machinery. 


concerning which it is ordinarily difficult to obtain infor- | 


mation. 








SHELL NOSING FURNACE. 


Ow1nc to the prevailing scarcity of oil fuel, shell makers 
have found it advantageous to use solid fuel in the furnace 
employed to heat the shell noses preparatory to the 
bottling operation. The furnace illustrated herewith has 
been designed by Meldrums, Limited, of Timperley, to 
secure the greatest possible output under the circumstances, 
and to this end is equipped with the «*‘ Meldrum” forced 
draught apparatus. This fact permits the attainment of 
a high temperature, even with the cheapest grades of fuel. 
A mixture of coke breeze and slack, we are informed, is 
found to give excellent results. The furnace is arranged 
on the double-sided principle, there being a firebrick 
division between the two portions. The fire-brick division 
wall or baffle becomes incandescent during the running of 
the furnace, and ensures a high temperature at the nose 








Leverhulme, Sir Robert Hadfield, and Sir William Mather, are 
already, but for after the war, advocating even shorter hours flan 
the eight for ordinary week-days, on the plea of increased 
efficiency and of comfort all round; but in my opinion this can 
only be successfully accomplished, as your correspondent ‘* A 
Works Manager ” has pointed out, by the adoption of the “ one. 
break shift to the workers,” or a series of such one-break shifts, 


James Keiru, 
London, April Ist. 


SALARIES OF SCIENCE MASTERS. 


Srr,—I am glad to see Mr. Walmsley’s letter in your issue of 
March 29th. Broadly speaking, the teaching profession is under. 
paid, and the reasons are numerous. There is in England a 
general lack of real enthusiasm for education, and there is but 
poor social recognition of the status of the teacher. 

I believe that the enfranchisement of the Universities of 
Durham, Manchester, Liverpool, Leeds, Sheffield, Birmingham, 
and Bristol, which, under the Representation of the People 
Act, 1918, are combined into one Parliamentary Division, return- 
ing two members to Parliament, will have the result of securing 
two spokesmen in the House of Commons for a great body «i 
professional people, including a substantial number of teachers, 
The underpaying of teachers is bad for the cause of education as 


| a whole, in addition to being unfair to the teachers themselves. 


Numberless born teachers abandon the profession in order to 
improve their financial position, and few who started on a com- 
mercial career can be brought into the’ profession, because they 
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NOSING 


“MELDRUM’S SHELL 


of the shell. The fire-bars are of the ‘‘ Meldrum ”’ patented 
interlocking type, and are so arranged that no bar can be 


accidentally displaced. The fire-brick used in the construc. | 


tion of the furnace is of the best Stourbridge quality, and 
is capebie of withstanding high temperatures without 


fusing or disintegrating. A cast iron casting is provided | 


to contain the brickwork, so that the plant may be rendered 
self-contained. No foundations are required for it. 
blowers are preferably operated by means of steam, but 
where steam is not available, the forced draught can be 
obtained by means of compressed air or of a fan. The 
furnace is made in various sizes to suit all natures of shells, 
up to the largest. 
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LOST TIME. 


Srr,—I have read with interest what has appeared in the 


RO ORT 
X F " ni | R 





The | 


columns of THE ENGINEER on this important subject, more 


especially seeing it is more than forty-six years ago since I took 


so much interest in this matter by initiating in my own works in | 


Scotland the nine hours working day, or the fifty-one hours 


weekly labour, with the same pay that my employees previously | 
had for fifty-seven hours in those days, now practically two | 


generations ago, mainly on the plea that in the saving of lost 
time the policy would be successful. 

Twenty-three years later—in January, 1893—and in con- 
tinuation of the same policy, I inaugurated for the first time in 
Scotland what is known as the forty-eight hours per week labour 


in the engineering trade, for principally the same reason, but also | 


for the more immediate benefit of the employees and the in- 
creased efficiency in the turn-out of the work. 

As published at the time the working hours were arranged as 
follows :—From Monday to Saturday, inclusive, all to start work 
at 8 a.m., breakfast being taken before coming to work ; work to 
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FURNACE FOR SOLID FUEL 


could only lose by the change, and yet it seems to me of vital 
importance that in engineering and chemistry, at least, the 
teaching staffs of our schools and colleges should in part be re- 
eruited from those with practical and commercial experience. 

I hope that the new engineering training organisation which 
has recently come into being through the initiative of Mr. A. E. 
Berriman, of the Daimler Company, Limited, will take this 
question into consideration ; that organjsation represents the 
best there is in engineering, the academic, the professional, the 
institutional, and the commercial sides all have their leaders 
on its council. If its efforts are vigorously supported in Parlia- 
ment I am sure great changes to the good will result. The 
matter is not a party one, but party organisations can help, and 
I feel sure that the combined Universities’ Conservative and 
Unionist Association will do its share. 

HerBert G. WILLIAMS, 
M.Se., M. Eng., A.M. Inst. C.F. 

London, April Ist. 


WOMEN IN ENGINEERING WORKS. 


Srr,—Will you allow me a few lines in answer to your allusions 
to what I said at the Institution of Mechanical Engineers with 
respect to the employment of women. I am sorry I did not 
make my position clear, but I tried to do so at the end, when 
T stated that, in my opinion, women would not make engineers, 
but, at the same time, I fully appreciated the value of the work 
they were doing at the present crisis. 

I consider that engineering proper is essentially a man’s trade, 
which requires a long training that women can very seldom 
attain. Women have been, and always will be, useful in what 
I may call accessories and off-shoots of engineering proper, 


| where the machinery used is not valuable—where the work is 


of a simple and repetition character, efficiency in which is soon 
obtained—where engineering knowledge is in no way required, 
and where the bad time-keeping and other disadvantages 


| inevitable in women’s labour are comparatively of little 


importance. In the discussion alluded to, Mr. L. A. Legros 
spoke of the skill that one in four women had shown in printers’ 


be continued from 8a.m. till 12.15 noon. On Monday to Friday, in- | type making, but surely he does not call this engineering. 


clusive, work would be resumed at 1 p.m. and continued till 5.30 
p-m., this being equivalent to 8? hours per day. On Saturday 
work would, of course, cease at 12.15 noon, the time worked on 
Saturday being thus 4} hours, while the total time for the week 
would be forty-eight hours. This arrangement proved most 
successful for nearly twenty years, but under the new condi- 
tions, and with the adoption of piece-work, other views prevailed, 
and with the consent of the employees the old hours were reverted 
to. Let it be noted that the pivot, as it were, on which the 
success both of the fifty-one hours as well as the forty-eight hours 
weekly labour depended, and depends to-day, was, and is, the 
one break for meals, which enables lost time to be made up. 
Those inspiring pioneers in the policy of short hours, Lord 





During the war the women’s help has simply been invaluable. 
The work could not have been done without it, for the simple 
reason that men were scarce, and the engineering trade attained 


| a size altogether out of proportion to what it had been or could 


ever be expected to take in time of peace. Taking women 
all round, they do not, and cannot, compare with men and lads 
in efficiency, although they have done all and more than could 
have been expected of them as what we may describe as tool 
feeders. ‘ 

Apart from all this, the mixing of the sexes in the same shops 
is a difficulty, and it is no good pretending it is not. 

Cas. WICKSTEED. 
Kettering, March 27th. 
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RAILWAY MATTERS. 





In a Massachusetts court, recently, the Boston and 
Maine Railroad Company was successful in a claim against 
a motor car proprietor.for having caused the derailment, 
at a level crossing, of a passenger train. 


THe office of secretary and general manager to the 
Furness Railway, hitherto held by Mr. Alfred Aslett, 
has, on that gentleman’s retirement, been divided. Mr. 
Lewis Speakman has been appointed general manager, 
and Mr. George Linton secretary. 


A MINOR disadvantage of the earlier introduction of 
summer time has been that some workmen’s trains which, 
before March 25th, made their journeys in a fair amount 
of daylight, have now to be lighted owing to it being dark 
during the-earlier hour, according to Greenwich, at which 
they run. 


On Monday evening last a Great Western train from 
Windsor to Slough entered the latter station at, appa- 
rently, too great a speed, with the result that it ran into 
the buffer stops at the end of the bay line. Several pas- 
sengers were more or less severely injured, but all were 
able to proceed on their journey. ; 


Tut chairman of the Great Southern and Western Rail- 
way Company, speaking at the annual meeting recently, 
said that the Government order to increase tillage, and 
the guaranteed prices for wheat, oats and potatoes, had 
been of great advantage to the agricultural industry 
and had been splendidly met by the Irish farmers. It 
had increased the company’s traflic in seeds and fertilisers, 
and, what was of more importance, in the. produce of the 
harvest also. 


AccorDING to a paper read before the Traffic Club of 
Pittsburgh, the first steel cars built in America were con- 
structed in 1896 to design of Mr. C. T. Schoen, and used 
on the Pittsburgh, Bessemer and Lake Erie Railroad, the 
Pittsburgh and Western Railroad and the Pittsburgh and 
Lake Erie Railroad. The first such cars were of the 
hopper type, of 50 tons capacity. The present cars are, 
generally, of 70 tonscapacity, but there are many thousands 
of 90 tons. z 


ANOTHER misfortune hag befallen the London and North- 
Western Railway Company’s fleet of steamers engaged in 
the Irish cross-Channel service. On Saturday night last, 
the steamer Slieve Bloom, crossing from Holyhead to 
Dublin, came into collision with another vessel. No lives 
were lost, but the steamer foundered. The Slieve Bloom 
was a steel, twin-screw steamer of 1071 tons, and was built 
at Barrow in 1908. Normally she was one of the Holy- 
head-Dublin cargo steamers. 


‘Some of the locomotives built in the United States for 
use in Russia are being used in the former country. The 
difficulty as to a locomotive built for a 5ft. gauge being 
operated on a 4ft. 84in. gauge has been met by applying 
a Veder tire to the existing wheel centre, and by pressing 
the tender wheels further in towards the centre on their 
axles. Bells, which are required in the United States, are 
being applied, steam and brake gauges are being changed 
from atmospheres to pounds, while the sand valves and 
cylinder cock levers are moved from the left to the right 
side. 


FrvE of the members of the Labour Resettlement 
Committee, appointed by the Minister of Labour, are more 
or less directly connected with railways. These are :-— 
Sir Beville Stanier, who is a director of the North Stafford- 
shire Railway ; Sir Richard Vassar-Smith, a director of 
the Taff Vale; Sir Robert Turnbull, a director of the 
London and North-Western and London, Brighton and 
South Coast Railways, and a member of the Railway 
Executive Committee ; Mr. T. Lowth, one of the secretaries 
of the National Union of Railwaymen; and Mr. Robert 
Williams, who is connected with the National Transport 
Workers’ Federation. 


A NUMBER of American railwaymen who are members 
of the Russian Railway Service Corps have been detained 
in Japan awaiting developments in the Russian situation, 
and have employed some of their spare time in making an 
inspection of the Japanese railways. Lieut.-Col. T. H. 
Lintry, assistant to the President of the Great Northern 
Railroad, has written home, under date January 25th, 
describing these experiences, from which we learn that the 
permanent-way is well ballasted with good clean gravel 
and crushed stone ; power and equipment is in first-class 
condition, locomotives are kept perfectly clean, and there 
is not a piece of material of any kind or any grass or dirt 
on the track. There are miles‘and miles of riprapping of 
dry masonry work, some of which has been in place for 
over thirty years, and is now as good as the day it was laid. 
The ditches are laid with stones, cuts are faced with dry 
wall masonry; tunnels are all of two bore—one for 
each track—brick lined, well drained, and portals faced 
with stone. Thestation staff work 24 hours continuously, 
and are then off duty for 24 hours. 


In order that the greatest efficiency may be maintained 
at all times, Mr. McAdoo, the Director-General of the 
United States railroads, has directed that all laws pertain- 
ing to the promotion of the safety of employees and 
passengers be fully complied with. He pointed out that, 
when necessary, employees would be required to work a 
reasonable amount of overtime, and stated that the 
question of hours of employees would be determined as 
promptly as possible by the Railroad Wages Commission ; 
pending a disposition of these matters all requests of 
employees involving a change in wagesand hours will be 
held in abeyance by both managers and employers. 
Wages, when determined upon, will be made retroactive 
to Janua Ist, 1918. Mr. Pea, of the Pennsylvania 
Railroad, has reproduced the Order in poster form, adding ; 

I call upon all persons employed on the Pennsylvania 
system to acquaint themselves at once with the foregoing 
Order of the Director-General of Railroads and be guided 
thereby. In so doing, I feel assured that all our officers 
and employees will continue to acquit themselves honour- 
ably and faithfully and with ever renewed devotion to the 
great national service in which we are engaged, realising 
that our system has the duty of carrying a larger traffic 
than any other system in the country. Our men"and our 
facilities must be equal to that great responsibility.” 
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Tux Canadian Government recently bought 1000 agri- 
cultural motors, which are to be sold to farmers at cost 
price plus the cost of carriage. 


AccorpiIne to a writer in an American paper, the 
deepest mine in the world is the St. John Del Rey copper 
mine, in Brazil. This mine has a depth of 6800ft. 


BEVEL gearing is said to have been invented in 1812 
by John Rapson. The title of the patent is “a new or 
improved method of communicating a regular or irregular 
motion from one axle to another without the aid of a 
universal joint.”’ 


Germany has no fewer than ninety-nine institutions, 
comprising 162 distinct laboratories, devoted to research 
in agricultural subjects, all of which are in receipt of State 
subventions. Prussia alone has fifty-eight institutions 
of this nature, all of which have large staffs, laboratories 
and ample equipment. The gross revenue of the agricul- 
tural research stations in Germany approaches £400,000. 


An advantage of the vertical gas retort, whether of the 
continuous or intermittent type, is that it affords facilities 
for steaming the coal charge ; thus, within limits, water- 
gas may be produced simultaneously with the evolution 
of coal-gas. According to Mr. Meade’s paper, read before 
the Institution of Civil Engineers, recent results indicate 
that by introducing the principle of “ steaming,’’ it is 
possible to increase the B.Th.U. produced per ton of coal 
from 6} million to nearly 8 million, with a corresponding 
reduction in the quality of the gas amounting to only 
some 20 B.Th.U. per cubic foot. 


AccorDING to a bulletin issued by the Forest Service, 
Washington, hickory, of the non-resinous woods, has the 
highest fuel value per unit volume of wood, and has other 
advantages, It burns evenly and holds the heat. The 
oaks come next, followed by beech, birch and maple. The 
white pines have a relatively low heat value per unit 
volume, but have other advantages. They ignite readily 
and give out a quick, hot flame, but one that soon dies 
down. The same is true of grey birch or “ white birch,” 
as it is often called, in the regions in which it abounds. 
With the resinous pines a drawback is their oily, black 
smoke. 

THE failure of the torpedo to get in very much effective 
work against naval vessels is not due to the inefficiency 
of the torpedo itself ; for the torpedo is indeed a wonder- 
fully efficient weapon. It is stated, in the Scientific 
American, that the latest 2lin. superheat torpedo will 
travel with marvellous accuracy for 10,000 yards at a 
speed of between thirty and forty knots. Target practice 
with these weapons, in time of peace, has proved that it 
will do this consistently ; but target practice conditions, 
when the target is stationary or moving at a compara- 
tively slow speed, and conditions in a sea fight, when the 
enemy’s ships are moving at from twenty to thirty-five 
knots, are two very different propositions. 


_ A NEw German process for making tungsten filament 
is based upon the idea of forming the lamp filament out 
of one long crystal. Tungsten crystals can be made to 
form gradually out of a mixture of tungsten powder and 
thorium oxide. The mixture is squirted through diamond 
dies into a filament of 0.02 mm. to 1mm. diameter. This 
filament is then drawn through a chamber in which it is 
rapidly heated to a temperature of 2400 deg. Cent. to 
2600 deg. Cent., and with a velocity of about 2.5 miles 
per hour, which is rather slower than the crystallisation 
velocity of tungsten, so that a single crystal of indefinite 
length is formed. The chamber is filled with a neutral 
gas, and the heating is performed in two stages by a pair 
of electrically heated coils, through the centre of which 
the filament is passed. The filament in this state is ready 
for use in a Jamp without further treatment. It is softer 
than drawn tungsten wire at low temperatures and hard 
at high temperatures, which makes it particularly suitable 
for use in lamps. According to the Electrician, filaments 
consisting of a single crystal of 25m. length have been 
produced in this manner. 


Tue Tongabuddra Bridge, situated 334 miles from 
Madras and 11 miles from Raichur, is the longest bridge 
between Madras and Raichur, and was formed originally 
of 58-64ft. openings with stone masonry piers founded on 
rock 70ft. from centre to centre. These were spanned by 
plate girders 139ft. 10in. long, 4ft. deep, placed 8ft. apart, 
continuous over two spans; the roadway being formed of 
teak sleepers 12ft. by 12in. by 6in., bolted to their top 
flanges, to which were spiked cast iron chairs in which 
were keyed 75 Ib. double-headed rails. Under the new 
rules for calculating the strength of railway girders, those of 
this bridge were found to be below the standard required. 
The necessary strengthening, says Indian Engineering, 
was done by converting 8 land spans at the south end, 
and 14 at the north end, each into two masonry arch 
openings by the insertion of a central pier, the remaining 
deep river spans being covered by new and strong steel 
plate girders, each 69ft. 10in. long, weighing 33.75 tons 
per set with bracings; or nearly double the weights of 
the continuous girders, 139ft. 10in. long, which they 
replaced, these weighing 38.41 tons only. 


THE utilisation of liquid oxygen to form an explosive 
in connection with carbonaceous material has been revived 
by Mr. George S. Rice, of the United States Bureau of 
Mines. It is proposed to erect an experimental plant 
under Government auspices, in co-operation with the 
producers of the liquefied gas, who have shown great in- 
terest in the project. In a recent discussion before a 
meeting of the Mining and Metallurgical Society of 
America, Mr. Rice stated that shortage of materials com- 
monly used in making explosives had led the Germans to 
adopt liquid air for saturating cartridges of carbonaceous 
matter to be-employed for blasting coal in the mines of 
Upper Silesia. It was claimed that the efficiency of this 
makeshift explosive was equivalent to dynamite at 6d. 
per pound. Mr. Rice is using a mixture of various car- 


bonaceous substances placed in a cheese-cloth container 
along with a detonator ; the cartridge is then dipped into 
liquid oxygen, and although the best grade of oxygen at 
present obtainable is composed of only 55 per cent. of 
that element, a strength equal to about three-fourths 
that of 40 per cent. dynamite is realised. 
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Tr is anticipated that after the war there will be produced 
annually in this country between 400,000 and 500,000 tons 
of sulphuric acid in excess of our requirements. 


Or the many new industries which may be developed 
after the war, that of whaling may be among the number. 
It has been demonstrated at a recent luncheon, held in 
New York, that whale meat is scarcely distinguishable 
from beef, and is quite as palatable. 


From an article in an Austrian technical journal, quoted 
in La Nature, for March 9th, it appears that Vienna 
uses for the heating of various buildings a total of half a 
million tons of coal per annum, and that the quantity 
of gas required for industrial purposes is some 200 million 
cubic metres per annum. 


Canapa’s fuel resources are situated in the extreme east 
and west, and the western part of Alberta; the lignite 
coals are situated in the Provinces of Alberta and Saskat- 
chewan, but lying between the limits of these deposits is 
@ great stretch of territory devoid of coal measure of 
economic value. The 12,000 square miles of peat bogs 
are situated in this area. 


A DETAILED description of the Gotha aeroplane, recently 
given in Revue Scientifique, gives the overall weight as 
84,000 Ib., and the weight of bombs carried as about half 
aton. The speed is given as ninety miles per hour, and 
the height to which the machine can rise after discharging 
its bombs is 20,000ft. M. Lefranc also states that the 
Gotha is likely to be replaced by a “ Gotha Riesenflug- 
zeug,” having four motors and a span of about 130ft. 


One of the most remarkable and unlooked-for effects 
of the war upon domestic affairs has been the extraordinary 
impetus which it has given to electric cooking and heating, 
which have made probably more progress in this country 
during the past three years than in the ten years preceding, 
says the Electrical Review. This applies especially to the 
use of large cooking instaliations in connection with the 
supply of meals on a considerable scale, as in factories, 
restaurants, &c. 


Tue total fuel requirements of Canada during the 
year 1916 amounted to nearly 30,000,000 tons of coal, 
299,426,121 imperial gallons of crude and refined oil pro- 
ducts, and firewood valued approximately at £12,000,000. 
The railways burned 9,000,000 tons of bituminous coal ; 
7,000,000 tons were probably required for the purpose of 
generating power, and a large quantity was used for 
making retort or town gas, heating large buildings. and 
the manufacture of coke. Over 4,000,000 tons of anthra- 
cite were burned in domestic and other heating plants. 


A NOVEL method of assessing # motor car for taxation 
purposes is that adopted by the authorities in Alberta, 
Canada, says the Autocar. Hitherto in that province car 
licence fees have been based on horse-power rating more 
or less as they are in this country, the charge being 50c. 
per horse-power. In future, however, the rating is to be 
fixed by the length of wheel-base from hub centre to hub 
centre. The scale of annual payments is as follows :— 
Wheel base not exceeding 8ft. 4in., £3, with an additional 
10s. for every extra 5in. up to £5 10s.; not exceeding 
10ft. 10in., £6 10s., and not exceeding I1ft. 3in., £7. 


A coop deal has recently been heard of “fabricated 
ships” in America, and many have not a very clear notion 
of the meaning of the term. We must, therefore, thank 
Mr. R. H. M. Robinson, who recently read a paper on the 
subject before the Society of Naval Architects and Marine 
Engineers, in New York, for supplying the necessary 
information. He says that a fabricated ship may be 
defined, briefly, as a ship on which the work of punching 
and shaping the plates and shapes and, to some extent, 
assembling and riveting, is done in a fabricating shop, 
ordinarily employed for bridge or tank work, as 
distinguished from the usual practice of doing it in a 
shipyard punch shop. 


Accorpine to the British and South African Export 
Gazette, the new telephone exchanges which are to be 
equipped in some of the chief cities of the Union will, in 
all probability, be of the automatic or machine-switching 
type. The Union Postmaster-General is arranging for 
the erection of an extension of the existing wing to the 
Johannesburg automatic exchange, almost equal in size 
to the existing building, and it is intended to discard the 
old switchboard instalied in 1907, and to adopt the auto- 
matic system throughout. This is an example which will 
be followed in other big centres of population of the Union 
when present equipments are found to be approaching 
the limit of their effectiveness, and when manufacturers 
are in @ position to undertake the requisite work. 


EvipENcE has been laid before the Gas Traction Com- 
mittee by manufacturers of flexible gas containers, to 
show that about 4500 commercial motor vehicles heve 
been equipped for using coal gas instead of petrol. Orders, 
for 2500 additional flexible containers, all for business 
vehicles, are in hand for completion during the next few 
months. The estimated saving of petrol is already at the 
rate of about 3,000,000 gallons a year. If, instead of 
using the gas at atmospheric pressure, a certain amount of 
compression were used, much betterrunning results could 
be obtained. In a test with compressed gas, as compared 
with non-compressed gas, the former showed to advan- 
tage ; consumption amounted to 33.57 cubic feet per mile, 
whereas it amounted to 52.38 cubic feet per mile with the 
latter. 


At the Walthamstow works of the Associated Equip- 
ment Co., Limited, where, before the war, the peaceful 
occupation of omnibus manufacture was conducted, there 
is a “‘ machine ’’ where parts enter at one end and at the 
two sides, and where the completed 3-ton.lorry emerges 
at the other end. According to the Commercial Motor, 
the “‘ machine ”’ is a roofed building in the form of a pas- 
sage, the floor of which is a conveyor, moving at a speed 
of lft. per minute. The operating levers and cogwheels 
in the “ machine ”’ are the deft and busy fingers of twenty- 
five men and twenty women. And the capacity of this 
active little band of workers is one 3-ton lorry completely 
erected, painted, filled up and ready for its road test every 
half-hour! In a ten-hour day, often nineteen or twenty 
such vehicles are produced. 
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AEROPLANE SHOPS OF WOLSELEY. MOTORS, LIMITED 
(Fer description see page 288) 
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Concrete Ships. 


THe discussion which took place before the 
Institution of Naval Architects recently on the 
application of reinforced concrete as a material for 
ship construction, served the excellent purpose of 
focussing attention on some dominant points which 
are often overlooked either by the reinforced concrete 
engineer or the naval architect. The presentation of 
a group of three papers initiated the discussion to 
which reference is made. Major Maurice Denny 
dealt with some general considerations which had 
led to the adoption of a programme of concrete ship- 
building at this juncture, as well as with the ultimate 
prospects of the material for shipbuilding require- 
ments. Mr. Walter Pollock gave a survey of the 
history of the subject, and raised some of the engineer- 
ing and economic questions involved, and Mr. Owens 
Thurston presented some valuable information on 
the design and construction of some of the self- 
propelled reinforced concrete sea-going cargo steamers 
now under construction in British yards. Major 
Denny, disregarding the needs of the moment which 
have made it necessary to swell the volume of available 
tonnage by any suitable means which can be justified 
on technical grounds, rightly insisted that the 
permanent place of the concrete ship will be deter- 
mined by purely economic considerations. These 
have no place in the present attempt to employ 
concrete, and the data to form a judgment are as yet 
wanting. There is a plentiful stock of argument but 
a very small store of fact. The new branch of the 
shipbuilding industry is, as one of the authors 
stated, ‘in a very embryonic stage, and sea-going 
experience is practically nil.” The circumstances 
of the time have given those who advocate the use of 
concrete for sea-going ships an opportunity to test 
their theories, which a generation of ordinary trading 
could never have presented ; and by the test which 
is now to be applied the technical possibilities of the 
concrete ship must be judged. Even if it emerges 
safely from this ordeal it has still to win its way on 
commercial grounds. 

At the present moment the decision to build 
this type of ship for sea-going service is admittedly 
anexperiment. The impossibility in Great Britain, 
at all events, of undertaking wooden shipbuilding on 
any large scale, and the facts that there is a consider- 
able saving in steel—roughly 65 per cent.—in the 
concrete ship, and that it makes no demand on the 
class of labour and material used for steel ship- 
building, have given the new system a good send off. 
Too much should not be made of the decision of the 
great classification societies to grant a provisional 
class to concrete ships, as it is obvious that if they 
are to be constructed in British yards, it is desirable 
they should be built under survey. This is 
merely, one may assume, a measure of precamion 
rather than approval of the system, for it was made 
clear in the discussion in question that naval architects 
are retaining an open mind on the subject. 
Mr. Foster King, whose contribution to the debate 
almost assumed the dimensions of a separate paper, 
referred to the important questions outstanding, 
which ‘can only definitely be answered as the result 
of experience. Some of the doubts which exist 
are certainly due to differences in the angle from 
which the common problem has been approached by 
shipbuilders and designers of land structures. What 
is asked is that reinforced concrete engineers should 
state clearly what are the mechanical properties of 
the material. Mr. Foster King laid down a list of 
properties, some of which are known to be possessed 
by reinforced concrete, but all of which are regarded 
as essential if the material is to be successfully 
employed in ship construction. The concrete must 


be uniformly elastic and water-tight up to the point 
of fracture, have a tensile strength of at least 300 lb. 
per square inch, and a compressive strength ten times 





as great. These are quite obvious requirements. 
While the utility of the formule expressed in the 
London County Council regulations is admitted, it 
does not necessarily follow that these formule can be 
safely applied to girders other than solid girders 
exposed to stress in one direction only. The ship- 
builder, it is claimed, is bound to ask the grounds on 
which calculations which can be safely used for land 
design can be expected to ensure the water-tightness 
and strength of a hollow girder in sea service, the 
incomplete top member of which is exposed to tensile 
stress throughout its whole area.. In summing up 
his views, Mr. Foster King insisted that a ship girder 
is unlikely to perform its function as a water-tight 
girder under the stresses of sea service unless its 
homogeneity is maintained under ordinary - working 
condition, and that as reinforced concrete loses this 
quality when the tensile stress exceeds 45 per cent. 
of the breaking stress of the concrete, the structure 
should be designed to. show a stress on the concrete 
sufficiently- within its own tensile strength to leave 
that margin between normal and abnormal stresses 
which steel shipbuilders have learnt by expezience 
is necessary.. He added that any real advance in 
this type of construction would probably be severely 
restrained until the discovery of a waterproof covering 
having all the good qualities of concrete, and which 
would not fracture until the stresses in the steel 
reinforcement were much higher than were at present 
possible. Reference was also made in the course of 
the discussion to the difficulty of reaching a conclusion 
as to the limit of size of reinforced concrete floating 
structures, and the opinion was expressed that it 
would not at present be wise to contemplate building 
ferro-concrete vessels longer than 250ft. or larger than 
2000 tons deadweight. 

To ensure the concrete ship receiving .a fair test, 
it will be necessary for naval architects to discuss the 
use of an unfamiliar material with engineers who under- 
stand the uses to which it can be put in land service, 
but are unfamiliar with shipbuilding, and the 
discussion which has now taken place may have 
the effect of clearing up some of the disputed 
points. The naval architect of the school repre- 
sented by Major Denny is inclinéd to regard the 
future use of reinforced concrete in shipbuilding as 
likely to be confined to lightships, floating docks, 
landing stages, hulks, depot ships and similar craft. 
Time alone, as Mr. Pollock indicated, can prove the 
reliability and safety of such structures in ocean 
service, but he and others are not too optimistic on the 
subject. In spite of the energy with which, to meet 
the needs of the moment, the building of concrete 
ships is being undertaken, and the hopes entertained 
of a considerable output of ships of moderate tonnage 
within a comparatively short period, the general 
impression left upon those who were present and 
heard the discussion at the Institution of Naval 
Architects is that it is unlikely, in the light of present 
knowledge, that under normal conditions the concrete 
ship will be able to maintain its position when the 
test is dominated by economic considerations. 


- 


“Activated” Sewage Sludge. 


How to dispose of the sludge resulting from the 
treatment of sewage has always been a matter of 
difficulty. From time to time processes have been 
announced which were entirely to do away with 
sludge, but, unfortunately, the claims made for them 
have not been substantiated. No method of disposal 
by which all the solids are converted into soluble 
matter or gas has yet been evolved, and, in the light 
of present knowledge, it would appear to be most 
unlikely that such a much-to-be-desired condition of 
affairs would ever be reached. Modern scientific 
methods of investigation have ensured that effluents 
of a high degree of purity can be produced from 
practically any type of sewage, but there has always 
been the sludge to get rid of, and with the “ activated ” 
system the sludge is just as troublesome to deal with, 
satisfactorily, as is that produced by any other 
method of treatment. Of course, if it were only a 
matter of getting rid-of the stuff, and if the site of the 
treatment plant were in some such position as are 
those at Barking, Crossness, or Glasgow, then it could 
be sent out to sea in lighters and dumped. But all 
disposal sites are not similarly situated. Moreover, 
such a proceeding as casting sewage sludge into the 
sea is wasteful if the treatment has been such as to 
leave available nitrogen in the sludge in appreciable 
quantities. The value of sludge depends on several 
things, among which may be mentioned the percent- 
age of available nitrogen and the quantity of fatty 
matters it contains. The higher the nitrogen content 
—and activated sludge may be made rich in available 
nitrogen—the more valuable the material as manure. 
On the other hand, the higher the fatty content the 
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less suitable is the sludge for agricultural purposes 
until the fat has been removed. However, the more 
fat present the more is it worth while to treat the 
sludge with the object of recovering it. In the large 
majority of cases, of course, it would not pay to carry 
out this recovery process, because the fat is not 
present in sufficient quantity, though in considering 
whether or not it is worth while, the fact that the 
removal of the fat enhances the value of the resulting 
product as a manurial agent should be borne in mind. 
It is quite possible to conceive that there may be 
cases in which, though there may be a comparatively 
small percentage of fat, it would pay to remove it, 
because of the increased value of the fertiliser 
produced. 

For the moment, however, we are considering, not 
sludge in general, but only that produced during the 
working of the “activated” system. Such sludge 
may, as we have said, be made to contain a very high 
percentage of available nitrogen, and, consequently, 
to be very valuable for application to the land. As 
with all other sludges, an essential part of any treat- 
ment designed to produce manure in a readily 
transportable and usable form must be the elimination 
of the liquid constituent, or, at any rate, the reduction 
of the moisture to within reasonable bounds. Now, 
there is no doubt that it is more difficult to de-water 
“ activated ” than ordinary sludge, and in this country 
no attempt has been made to de-water “ activated ”’ 
sludge in large quantities. On the other hand, 
Mr. Chalkley Hatton, who is a great enthusiast as 
regards the “ activated ” sludge system, and has been 
engaged for a long time now in extensive investigations 
at the Milwaukee Sewage Works, has apparently 
found no difficulty in that direction. We, on this 
side of the Atlantic, are, by the way, much indebted 
to Mr. Hatton. Not only has he carried out numerous 
and intricate researches, but he has freely made 
public the results he has achieved and the conclusions 
at which he has arrived. In an article which he 
contributed some little time ago to our esteemed 
contemporary the Engineering News-Record, he states 
positively that the de-watering of “‘ activated ” sludge 
can be effected satisfactorily in several ways. The 
sludge from a hopper-bottomed type of sedimentation 
tank contains, he remarks, from 99 to 99.5 per cent. 
of water. If this mixture be allowed to settle in a 
tank for from five to six hours, the water content can 
be reduced to 96 per cent., and the volume of the 
sludge to one-eighth. The resultant sludge can be 
de-watered by any one of at least three kinds of 
presses, to from 75 to 80 per cent. of moisture and to 
one fifty-seventh of its original weight. The pressed 
sludge can be further de-watered to 10 per cent. 
moisture and to about one two-hundred-and-twenty- 
- third of its original weight by drying in any one of a 
number of standard kinds of dryers. Finally, the 
dried mass has to be passed through a grinder, so as 
to be reduced to pieces of a size suitable for application 
to the land by a seeding machine. Mr. Hatton goes 
so far as to give the names and sizes of the presses and 
dryers which will do this work. One of the presses, 
he says, can de-water 96 per cent. sludge to 76 per cent. 
sludge at the rate of about seven tons of pressed cake 
per twenty-four hours ; another can de-water 96 per 
cent. sludge to 80 per cent. sludge at the rate of from 
seven to eight tons per day ; while a certain dryer can 
de-water 76-per cent. sludge to 10 per cent. sludge at 
the rate of twenty-seven tons of dry material per 
twenty-four hours, using 1 lb. of combustible to each 
10 lb. of water evaporated. This drying process is, 
however, attended by the production of a very 
offensive odour, and in order to prevent nuisance from 
this cause, Mr. Hatton passes the offensive gases first 
through a dust box and then through a condenser in 
which those gases which are soluble are taken up. 
The insoluble gases are then discharged into the dryer 
furnace immediately below the fire-box. By this 
means, apparently, there is no discharge of noxious 
effluvium into the atmosphere, but it is to be imagined 
that the discharge from the condenser would be highly 
offensive and would have to be specially treated. 

Granted, however, that all difficulties have been 
overcome and that the “activated” sludge can 
readily be dried and reduced to a form in which it can 
be applied to land with good effect, there remains to be 
considered the question of cost. The sewage of Mil- 
waukee is decidedly weak. The average dry weather 
flow is 85,000,000 United States gallons in the twenty- 
four hours, which represents about 144 United States 
gallons per head. From one day’s flow, an estimated 
weight of eighty-five short tons of dried sludge is 
obtainable. Now, according to some figures published 
by Mr. Hatton in 1916, the cost of the “ activated ”’ 
treatment at Milwaukee at that time was between 
6 and 7 dols. per million gallons, exclusive of sludge 
charges. The cost of treating the sludge—de- 
watering, drying, &c.—was given as being 3.17 dols. 
per million gallons of sewage, so that the total cost of 





the treatment amounted to between 9 and 10 dols.— 
say from £1 17s. 6d. to £2 1s. 8d.—per million gallons. 
As against this, it was hoped to obtain for the sludge 
about 6 dols. per million gallons of sewage treated, so 
that the net cost of treatment, including, so we 
understand, all overhead charges, would have been 
at that time between 3 and 4 dols.—say from 12s. 6d. 
to 16s. 8d. per million gallons. Apparently, however, 
Mr. Hatton has found that these figures could not be 
maintained, for in some data made public towards 
the end of last year, he showed that the cost of 
pressing the sludge alone amounted to 4.82 dols. per 
dried ton, this figure including allowances for power, 
labour, interest, depreciation, repairs and renewals, 
the amount allowed for filter cloths being 1 dol. per 
dry ton of sludge. The cost_of drying was given as 
being 3.93 dols. per dry ton, coal being taken at 
3.75 dols. per short ton, power at 0.00424 dols. per 
kilowatt-hour—just under one farthing per Board of 
Trade Unit—and 8 lb. of water being evaporated by 
1 Ib. of fuel from sludge cake containing 76 per cent. 
moisture. Hence the total cost—excluding, 
apparently, for no mention is made of it, the 
breaking up of the dried material——-amounted to 
8.75 dols. Now, atypical analysis of dried Milwaukee 
“ activated ” sludge shows, according to Mr. Hatton, 
5.1 per cent. of nitrogen as NH;,, 5.3 per cent. of fat, 
0.5 per cent. soluble phosphoric acid, and 0.25 per 
cent. potash. In normal times, Mr. Hatton explains, 
the nitrogen is worth 2.5 dols. per unit, though at the 
end of last year it found a ready market at 3.6 dols. 
per unit. Taking the lower figure, the sludge would 
be worth for nitrogen as NH,, alone, 5.1 x 2.5 or 
12.75 dols. per dry ton. Since the cost of treatment 
was, as shown above, 8.75 dols. per dry ton, the net 
result would appear to show a profit of 4 dols., or say 
16s. 8d. perdry ton. At the time mentioned, the net 
cost of treating the sewage at Milwaukee is stated to 
have been 9.64 dols. per million gallons, and since 
the word “ net” is used, we presume that that figure 
was arrived at after deducting the 4 dols. profit 
made on treating and selling the sludge. If we are 
right in this surmise, then the gross cost of treating 
the sewage must have amounted to 13.64 dols. per 
million United States gallons, and a reduction of some 
30 per cent. was effected by treating the sludge to 
recover the nitrogen. Putting these figures into our 
own units, it would appear that the gross cost of 
treating one million imperial gallons would be about 
£3 8s., and that it would be reduced to say £2 8s. by 
treating the sludge. This is a saving which is certainly 
worth making, and it might, it would seem, be 
increased by taking steps to recover the fat. 

Here, however, we would utter a word of warning. 
The actual commercial value of sludge manure must 
always depend upon the ease with which it can be 
disposed of. For small communities surrounded by 
rural districts there may possibly be no trouble 
whatever in selling at a paying price in the imme- 
diate neighbourhood all the treated sludge produced. 
But when it becomes a question of great centres of 
population which produce sludge in quantities larger 
than can be usefully employed in adjacent localities, 
so that it is necessary to transport it to places where it 
can be used, then the cost of carriage may easily 
become prohibitive. Sewage sludge, however high 
in available nitrogen, is not, it must be remembered, 
such a rich mapure that it can stand the cost of being 
carried half-way across the world like Chilian nitrates. 
A comparatively small amount of handling and 
carriage kills it as an article of commerce. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 


Atanas 
THERE is, we are told by a gentle- 
man connected with the commercial 
side of one of our biggest and most 
progressive engineering firms, a 
saying in the sales branch that in presenting the 
characteristics of your products to a potential pur- 
chaser, you must “ hit the high spots.”” The phrase 
has the happiness and brevity so frequently 
found in transatlantic slang. It conveys in a very 
few words a very important truth which Mr. Hunt 
developed in a paper on “‘ Salesmanship,” delivered 
some weeks ago before the Manchester Associa- 
tion of Engineers. ‘‘ A well-known member of the 
House of Commons used to say, ‘ Knowledge is 
power, and when you have that power you may 
speak.’ In other words, the art of expression is a 
rare accomplishment, but one highly essential to the 
salesman. Perhaps no attainment is of such vital 
importance and counts for more than does the 
power of terse and lucid expression, carrying as it 
usually does, confidence and conviction, and the 
deeper the knowledge, the keener the reasoning 
faculties, the stronger will be the power of expression.” 
All this means just what is meant by “ hitting the 


Sales Literature. 





high spots.” The average purchaser does not want 
to be bothered about details; he wants the cage 
presented to him in a form that gives him as littl, 
trouble as possible to understand. He has no degirg 
to see it anatomised. He is quite prepared to 
believe that the manufacturer of electric lamps, fop 
example, has only reached the state of efficiency now 
attained after an enormous expenditure on research, 
but the knowledge of that research will not enable 
him to read or work better by the light provided, op 
reduce the quarterly bill to the power company. He 
wants to have the cream of all the knowledge that the 
manufacturer has accumulated presented to him in the 
most readily assimilable form. Your good salesmu:in ig, 
indeed, a centrifugal cream separator. On the other 
hand, the purchaser resents being treated like an ignor. 
amus. It willnotdo forthe salesman to say, ‘ here 
is my machine ; it will do so and so; take it or leave 
it.’ The purchaser nowadays wishes to be regarded 
as an intelligent being who knows why he buys one 
machine in preference to another, and is able, if needs 
be, to make a telling speech on the subject to his 
board of directors. The art of sales literature, then, 
is to present facts in logical sequence and with a 
scientific appearance, but to omit all unessentials and 
trimmings. We all know how with a few strokes of 
his pen Phil May was able to delineate a figure full of 
character. He made a close study of the art of 
leaving out, until nothing but the “high spots” 
remained. It is at the imitation in words of what 
Phil May did in drawing that, as we understand 
Mr. Hunt and our commercial friend, the author of 
sales literature must aim 
* * * a” * 


WE propose to limit this “ Reflec. 


A President tion”? mainly to quotations from 
saicieiiia an address delivered before the 


American Society of Civil Engineers 
by Mr. George A. Pegram, the President for this year, 
We have remarked before upon the American 
speaker's love of aphorisms, and when we say that 
the following sentences are taken practically as they 
stand in the text, it will be seen that Mr. Pegram 
follows the practice of so many of his compatriots. 
Speaking of collectivism “‘ engendered by the ease of 
over-production and the education of the masses,” he 
remarks that ‘if individualism is not protected we 
must drift towards the jungle,” and observes that 
‘‘in our democratic aim to give equality of oppor- 
tunity, we are losing sight of the fact that progress and 
civilisation itself rest upon the achievement of 
individuals.’ Continuing the same train of thought, 
he adds that ‘“‘ efficiency demands that those who 
are to direct shall be selected through the éxercise of 
wisdom, and it must be admitted that the policies, 
practices, and tendencies of the pres>nt time a‘e not 
adapted to achieve this result.” On the subject of 
inventions he observes that ‘‘ Man is the only animal 
that invents. He can thus change his environment, 
which in turn reacts to change him. We rise from 
purely animal conditions by the aid of invention. 
We can sink back by its loss. Little do they realise, 
who claim that labour produces all wealth, how 
paltry would be the results of labour without inven- 
tion and design.”’ Touching upon the question of the 
poor inventor, he suggests that a way might be found 
‘‘ whereby the community would profit in encouraging 
invention probably by granting less monopoly to the 
inventor, but on the other hand rendering him more 
help. Invention is an individyal matter. Committees 
cannot invent.” Here Mr. Pegram opens up a rich 
vein of thought. Is it possible for a State to say we 
will help the impecunious inventor to perfect his 
invention, but in repayment for the services so 
rendered the inventor must be content with a patent 
of shorter duration ; in other words, he must repay 
the State by giving the national industries the right 
to use his invention freely at an earlier date than he 
otherwise would ? Or there is another way which 
seems almost to have been anticipated in the Bill for 
the amendment of British patent laws which some 
day or other will come before Parliament. By a 
clause in that Bill the Comptroller would be 
empowered to help an inventor to dispose of his 
invention, but the patent would generally be endorsed 
‘licences of right,” which means that anyone who 
chose to pay the royalties could work it—an obvious 
form of limitation of the monopoly. On a different 
subject Mr. Pegram says, ‘‘ To co-operate effectively 
with other classes of the community, we must be 
organised for concerted action in our own sphere.” 
A shrewd observation. An organised army cannot 
be made up of unorganised companies. 

* * * * * 


BRITISH agreements with Labour 
have not been so _ consistentl 

ty happy—they have, indeed, been 

; only too often the very opposite 

that we find ourselves with regret unable, without 
a little mental reservation, to congratulate our 
American cousins on the labour treaty to which the 
have set their names. We hope it may prove more 
successful than our own—that is all we dare permit 
ourselves to say at the moment. The general in- 
dustrial terms of this charter have already been 
circulated in the Press of this country, but we are 
probably not yet in possession of all the details. 
It will be observed that the constitution of a National 
Board for the settlement of labour disputes is the 


American Labour 
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principal feature; the other clauses are only intended to 
define the position. Thus, it is laid down, that both 
employers and employed shall be at perfect liberty to 
form or join trades unions or trade organisations, 
and that they may bargain, coilectively through 
chosen representatives, but it is agreed that Labour 
shall use no coercive measures to induce men to join 
their unions, whiist on their side the employers must 
give up their long fight for the “ open shop.” Labour 
agrees, too, to maintain the maximum production 
in all ‘‘ war industries’ and “‘ methods of work and 
operation on the part of employers or workers which 
operate to delay or limit production, or which have a 
tendency artificially to increase the cost thereof, 
shall be discontinued.” The significance of the last 
word of this quotation will not escape the careful 
reader; does it not imply that there has been on 
both sides a restriction of output—on one to secure 
higher wages and on the other to secure higher 
profits ? Other clauses provide that women are to be 
paid at the same rates as men, that the eight hours 
day is to be regarded as the standard, and that “ all 
workers, including common labourers,” have a right 
to a living wage. The items which we have here set 
down in the briefest possible form may be regarded 
as the “rules of the game.’ They must be rigidly 
observed, but that being done, the Board has power 
to settle by ‘‘ mediation and conciliation all con- 
troversies having any relation to war activities.” 
It will be convenient to set down the functions of the 
Board as far as they are at present known. They 
are given as follows :—(1) To bring about the settle- 
ment by mediation and conciliation of every con- 
troversy arising between employers and workers in 
the field of production concerned in the effective 
conduct of the war. (2) To act in a similar way in 
regard to controversies in other fields of national 
activity in which delays and obstructions arise, which 
may in the opinion of the National Board affect 
detrimentally the work of production. (3) To provide 
such machinery as may be necessary, by direct 
appointment of committees or otherwise, where 
controversies arise to secure settlement by loyal and 
conciliatory methods. (4) To summon the parties 
before the National Board in cases of failure to 
secure settlement of controversies by local agencies. 
The success or failure of these “‘ functions ’? depends 
entirely upon the temper of American industrials. 
If there is a genuine derire to overcome difficulties 
and to remove obstacles, then the Board will prove 
an effective piece of machinery ; if that desire does 
not exist, or if it weakens, then, speaking from the 
experience of our own and other nations, we say 
with conviction that no agreement is worth the paper 
it is written on. 








* * * *&© * 


In the first series of these ‘‘ Reflec- 
tions,’ we quoted the dedication 
from Bourne’s Steam Engine and 
Elijah Galloway’s ‘“ History.” 
There is something so delightful about this quaint 
and disused form of literature that we are sure our 
readers will enjoy with us the perusal of another 
brace. We should like to set them out in the display 
in which they appear in the originals, but to do so 
would consume more space than we- can ven- 
ture to take in these days when paper is a scarce 
commodity, and it is the less necessary, for if the 
reader will but think of some familiar memorial 
tablet of a century ago he will have before his eye a 
general picture of the arrangement of the type. 
Stuart—whose real name it, will be remembered was 
Meikleham—wrote two well-known books on engi- 
neering. The first, the celebrated ‘*‘ Anecdotes,” in 
two fat little volumes; the second, ‘‘ A Descriptive 
History of the Steam Engine,’ a book of larger 
dimensions. It is from the latter that we are about 
to quote. Thus runs the dedication :—‘* To Doctor 
George Birkbeck, President of the London Mechanics’ 
Institution, Patron of the Glasgow Mechanics’ 
Institution, President of the Meteorological Society, 
&e., &e. Who, while Professor of Natural Philosophy 
in the college founded by Professor Anderson, in the 
City of Glasgow, first drew together an Audience 
exclusively composed of Artisans, to explain to them 
in a manner adapted to their comprehension, Those 
Principles of Philosophy on which their Manual 
Operations depended, with the avowed Object by 
enlarging their Minds to raise their Rank in Society, 
and by adding Scientific Precision to Mechanical 
Skill to make their Labour lighter in itself and more 
efficient for their Country : This Attempt to present 
to Working Mechanics, in a plain manner and cheap 
form, a Descriptive History of the Progress of Im- 
provement made in the Steam Engine is respectfully 
dedicated by the Author.’ This Dr. George Birkbeck 
appears to have been a patron of scientific literature, 
for Partirgton also dedicated to him his edition of 
the “ Century of Inventions.” It is worth observing 
that Stuart, like many other writers of his time, 
addressed himself to the artisan and mechanic and 
not to scientists—or philosophers as they were then 
called. Stuart indeed speaks roundly to the philo- 
sophers in .the preface of this very volume. ‘‘ We 


Dedications, 


know not,” he writes, with aloes in his pen, ‘‘ what 
‘philosopher’ first claimed for theoretic men any 
part of the honour of being instrumental, even 
indirectly, in the perfecting of the steam engine ; or 
who gave currency to the phrase of its ‘invention 
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being one of the noblest gifts that science ever made 
tomankind!!’ The fact is, that science, or scientific 
men, never had anything to do with the matter.” 
It was, he continues, “‘a toy in the hands of all 
philosophers who preceded Savery, and the honour of 
bringing it to its present state of perfection, therefore, 
belongs to a different and more useful class.” If 
there is a deal of bluntness, there is at least a counter- 
vailing wealth of truth in this assertion. 


* *£* *£ *& * 


For our second dedication we can 
only, in fairness to the philosophers 
on which Stuart pours out scorn 
in italics and notes of exclamation, 
quote one of themselves. And who better than the 
great Desaguliers, Doctor of Laws, Fellow of the 
Royal Society and Chaplain to his Grace the Duke of 
Chandos. About our copy of his ‘“‘ Course of Experi- 
mental Philosophy,’’ we may speak at more length 
another time for, since it came from the library of 
the grandson of that great patron of the useful arts 
and inventor of the first iron printing press—Charles 
Earl Stanhope—it is not without personal interest. 
But now we look only at the dedication. Alas, it is 
far too long to quote in full; almost a preface indeed, 
occupying several pages. The attraction of it at 
the moment is that it is in sharp contrast to blunt 
old Stuart’s address to working mechanics. In it 
we see the touch of the courtier and the divine. 
Dr. Desaguliers dedicated his volumes ‘‘To His 
Royal Highness Frederick, Prince of Wales,’ and 
he leads off with all the grandiloquence that one 
associated with a full wig and a stately gown, and 
expects from the exalted position of the chaplain to a 
duke. “Sir,” he begins, ‘‘To contemplate the 
Works of God, to discover Causes from their Effects, 
and make Art and Nature subservient to the Neces- 
sities of Life, by a skill in joining proper Causes to 
produce the most useful Effects, is the Business of a 
Science, the Grounds and Principles of which, I have 
the Honour to lay at Your Royal Highness’s Feet.” 
After this fine opening he tells the Prince that philo- 
sophy in all ages has been ‘‘ thought worthy the 
consideration of Princes; for the greatest and best, 
who have been handed down to us by Historians, 
under the most amiable and glorious Characters, 
have distinguished themselves by their Attainments 
in it, and their Encouragement of all Endeavours 
to advance and improve it”? Then he alludes to 
his late Majesty and his present Majesty ‘‘ who is the 
Patron of a Society, erected for the Advancement of 
Natural Knowledge,” refers to the experiments 
“‘ which I had the Honour to make some years ago 
at Hampton Court before his late Majesty, by his 
particular command,’ and winds up with this quite 
exquisite example of courtly flattery, ‘‘ Were I equal 
to the Description of those excellent Qualities, which 
make you the present Delight, and future hope of 
Britain ; yet I should be guilty of the highest 
Indiscretion to attempt it in an Address to Your self ; 
since none are more offended with Praise than those 
who most deserve it. I shall thereforé no longer 
detain Your Royal Highness, than while I beg leave 
to subscribe myself with the greatest Respect, Sir, 
Your most humble, most obedient, and most dutiful 
servant, J. T. Desaguliers.”” This is indeed magnifi- 
cent of its kind, but if the truth will not offend the 
spirit of the philosophical Chaplain to his Grace the 
Duke of Chandos, we have a mighty preference for 
Stuart’s more homely dedication to the artisans of 
Britain 
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OBITUARY. 





LAWRENCE FARRAR GJERS. 


WE have received, with the request that we should 
publish them, the following notes regarding the late 
Mr. Lawrence Farrar Gjers, whose death took place 
at his home,. Busby Hall, Carlton-in-Cleveland, 
Yorkshire, on February 14th, and who was chairman 
and managing director of Gjers, Mills and Co., Limited, 
Ayresome Ironworks, Middlesbrough :-— 

Mr. Gjers, who was born in 1858, was the son of the 
late Mr. John Gjers, one of the pioneers of Cleveland, 
and well known throughout the iron and steel manu- 
facturing world for his inventions in connection with 
metallurgical matters. Like his father, Mr. L. F. 
Gjers was an engineer first and an ironmaster after- 
wards, a combination which has proved so very 
successful. At King’s College, London, he obtained 
a thoroughly sound training in scientific subjects, 
which was of great advantage to him in after life. 
From there he entered the engineering works of 
Messrs. Hopkins, Gilkes and Co., Middlesbrough, 
where he got a practical insight into engine construc- 
tion, bridge. building, and general engineering. On 
completing his engineering apprenticeship he spent 
two years with Messrs. Pattinson and Stead, analytical 
chemists of Middlesbrough, during which he studied 
analytical chemistry under Mr. J. E. Stead, and was 
found to be a mam of keen intelligence and of great 
ability. He had during that period chemical and 
metallurgical control of the steel producing depart- 
ment of the Darlington Iron Company, and was 
probably one of the first to use carburised iron pro- 





duced by melting steel'scrap in a cupola, when it!:was 





necessary to increase the carbon without increasing 
the manganese. The metal mixed with spiegeleisen 
was run in a fluid condition direct from the cupola 
into the Bessemer converter. On leaving Messrs. 
Pattinson and Stead, Mr. Gjers joined Mr. George 
Barrow for a short period on a geological survey of the 
Cleveland district.- About that time the Darlington 
Iron Company decided to commence the manufacture 
of steel by the Bessemer process, to be worked in its 
rolling mills in conjunction with the iron it was then 
producing. It bought up the whole of the Bessemer 
plant which Bolckow, Vaughan and Co., Limited, 
were dismantling at their Gorton Works, near Man- 
chester—their new steel works at Eston having then 
commenced operations—and installed it at Darling- 
ton. Mr. Gjers took a position on the steel making 
side of the Darlington establishment, and obtained a 
great deal of valuable experience in the making of 
steel and its subsequent treatment, about which very 
little was understood in those early days, and to his 
efforts were largely. due the success that attended the 
enterprise. His father being a director of the com- 
pany, also took a keen interest in the steel plant, and 
during that period invented the ‘‘ Gjers Soaking Pit ” 
for re-heating of ingots before rolling them, the early 
experiments being carried out at Darlington. 

In the year 1883 Mr. Lawrence Gjers went to the 
Ayresome Ironworks to help his father in the manage- 
ment. He gradually took more and more responsi- 
bility, until he was able to relieve the latter of all the 
active work, and to allow him, in the interests of his 
health, to reside in the South of England for the 
greater part of each year. Under the care of Mr. 
Gjers, jun., the works were much improved, not so 
much in the general outlay of the plant, for this was 
“well and truly laid” by his father, but in many 
improvements and additions, also labour-saving 
devices which were made. Only last year he decided 
to put up an entirely new and additional furnace with 
regenerative stoves, turbo blower, boilers and electric 
hoist, all complete, and on the latest and most im- 
proved designs. This work at the time of his death 
was not more than half constructed, but he had 
supervised its design and taken the greatest pleasure 
in the whole work. For the last twenty years he had 
controlled the entire business both commercially and 
practical in a very skilful manner. As a blast-furnace 
manager he was most successful, and his keen obser- 
vation and long practical experience enabled him to 
produce ferro silicon and silico spiegel and other 
special irons made by his firm, whilst at the same time 
retaining to the full the reputation of the “ Ayre- 
some ” brand of pig iron. 

As an engineer, he, like his father, approached an 
engineering problem from quite an unexpected point 
of view, which generally proved to be sound. He had 
an inborn talent for engineering. He took out 
several patents, some alone, and some with other 
people, all more or less for improvements in engineer- 
ing and metallurgical matters. One was the equalisa- 
tion of hot blast temperatures for regenerative stoves 
for blast-furnaces, which was effected by interposing 
between the stoves and the furnace a chamber filled 
with fire-brick chequer work, which took up heat from 
the blast when it was above the average temperature, 
and gave it out again when the blast temperature fel! 
below the average. Another was a spraying nozzle 
for cooling water. In all he did he was scrupulously 
thorough, and his relations with his staff and workmen 
were always of the most cordial, he being ever ready 
to help those in need, and gaining the affection of all 
who worked for him. 

In public life he took little part, but in his private 
life he was a great benefactor to both institutions and 
individuals, whilst in the iron and steel trade he was 
held in the highest esteem by everyone connected 
with it. 

Mr. Gjers was a Justice of the Peace for the borough 
of Middlesbrough and the North Riding of Yorkshire, 
Colonel and Commandant of the North Riding 
National Reserve, a member of the Iron and Steel 
Institute, and vice-president of the Cleveland Insti- 
tute of Engineers. Since the war started he has never 
spared himself in his anxiety to increase the output 
of the special irons which his firm supplied, and which 
were so essential for the making of steel for all kinds 
of munitions On this account also he established a 
new department for the making of shells which has 
been at work since the early days of the war. Mr. 
Gjers was a director of the South Garesfield Colliery 
Company, Limited, the Otto Coke Oven Company, 
Limited, and the Bowesfield Steel Company, Limited. 








Tue fire waste in Canada can only be —— . 
appalling. The per capita loss is greater than that o 
co ater goa ih the world. In.1912-15 it was 12s. 
per head, as compared with 9s. in the United States, 
and less than 3s. for the whole of Europe. Since con- 
federation, Canada has suffered a direct loss from fires, 
other than forest fires, of £70,000,000. Adding the cost 
of fire protection and insurance premiums paid in excess 
of indemnities, gives a total of £100,000,000, which is 
equivalent to the gross national debt prior to the war. 
Between August, 1914, and December, 1916, according 
to the Contract Record, the fire loss in the United Kingdom, 
exclusive of fires caused by the enemy, was £8,200,000, 
only four-fifths of the Canadian loss, although the Cana- 
dian population is only about one-sixth that of the British 
Isles. 
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NAVAL NOTES. 





Ocean-going Destroyers. 


During the ten years preceding the war there 
was a noteworthy increase in the dimensions of torpedo- 
boat destroyers, and towards the close of that period the 
vast majority of such vessels completed, or under con- 
struction, were of the ocean-going type. This progress 
was not due to a mere craze for size, but to the necessity 
of giving destroyers a greater degree of seaworthiness, 
high sustained speed, a wider radius of action, and im- 
proved quarters for the personnel. The old “ 30-knotters,”’ 
displacing from 300 to 400 tons, were sadly deficient in 
all these qualities. In fine weather they were generally 
capable of working up to their maximum velocity, but 
in anything like a seaway the speed fell off at once, the 
decks were swept from end to end, and living conditions 
became such as to impose a severe physical strain on the 
crew. In the British Navy the first important stage of 
progress was reached with the completion of the “‘ River ” 
class in 1903-05. These boats averaged 550 tons, the 
freeboard was raised, and in place of the conventional 
“* turtle-back ’’ a high forecastle was fitted. While the 
speed was reduced to 25} knots, the coal capacity was 
almost doubled, and the scantlings were much heavier 
than had been customary in destroyer construction. It 
was found that, notwithstanding their moderate engine- 
power, these “‘ River” boats were able to out-distance 
the older 30-knot type with ease, except in perfectly 
smooth water. They could also steam twice as far, and 
remain at sea for days in weather which the older boats 
could not face. The improvements which characterised 
the “‘ River” class were carried further in the succeeding 
types, and shortly before the war the displacement was 
nearing the 1000-ton mark. This increase in size was 
practically universal, Germany being the only major 
Power which continued to build destroyers of smaller 
dimensions, the average in her case being 600 tons. It 
appears, however, that since the war she has gone in for 
much larger vessels, and the latest specimens from German 
yards are said to displace not less than 1300 tons. The 
Chilean boats, Lynch and Condell, launched in 1911-12, 
are typical of the modern, high-freeboard, ocean-going 
destroyer class, which is virtually a third-class cruiser 
in all but name. Nominally of 1430 tons, they displace 
1800 tons at full load. On trial they made over 32 knots, 
the Lynch maintaining an average of 31.8 knots for six 
hours. The fuel capacity of 500 tons gives them a con- 
siderable steaming endurance. Each vessel is armed 
with a battery of six 4in. Q.F. guns and three torpedo 
tubes. The forecastle, which is carried well aft, has only 
a 3ft. break, so that the freeboard is very high throughout, 
giving the vessels a distinctly cruiser-like appearance. 


American Developments. 


Tus tendency to enhance the nautical qualities 
of the destroyer is exemplified by the United States 
vessels now being built, and the following extract 
from the Army and Navy Journal, of Washington, 
will be of interest: “It is well known that the ‘ flush- 
deck’ destroyer for the United States Navy has made 
its appearance, and it is a matter of disappointment that 
a full description of this new type of craft cannot be pub- 
lished, with data as to speed and endurance. But it may 
be said that this type of vessel is in every respect worthy 
of the Navy that it enters. Years ago, when the destroyer 
was little more than a big torpedo-boat, a naval con- 
structor conceived the idea of building a little larger one, 
with a forecastle, and it became the type of that craft in 
all navies. 
has omitted the forecastle and turned out a vessel staunch 
and seaworthy, capable of great sustained. speed, and 
affording greater berthing space on a slightly increased 
displacement. They are provided with every up-to-date 
appliance that the engineering and ordnance experts can 
give, including depth-charge throwing devices and the 
non-ricochet shell. But the most interesting fact in con- 
nection with these vessels is that they are standardised. 
Many of their parts are actually interchangeable, and made 
in quantity production. The great advantage of stan- 
dardisation is greater speed in construction and sim- 
plicity of repairs, through availability of spare parts. The 
officers, who are most familiar with them, say that these 
new craft are the ‘sweetest things of the sort that were 
ever put afloat’” 


Functions of the Destroyer. 


Ir was evident long before the war that the 
destroyer had grown out of its original function, both as a 
“destroyer” of torpedo-boats and as a carrier of the 
torpedo. As the construction of torpedo-boats proper 
had practically ceased, and the submarine’ was rapidly 
coming to the front as the ideal medium for making 
attacks with the torpedo, there were some authorities 
who contended that the destroyer had lost its raison d étre, 
and might, therefore, be dropped altogether. But the 
war had not been in progress a month before the destroyer 
had proved itself to be a most useful and absolutely indis- 
pensable type of craft. Employed first on escort and 
general patrol duties, it soon found a new and highly 
profitable field of activity as a chaser of submarines. 
Many classes of vessel have since been utilised in this 
work—such as trawlers, drifters, specially-built ‘‘ chasers,” 
&c., but the destroyer remains the most dreaded enemy 
of the U-boat. Curiously enough, there are very few 
instances of the destroyer having distinguished itself 
either as a “‘ destroyer ” of torpedo-boats or as a torpedo- 
earrier. Few large ships are known definitely to have 
been sunk by torpedoes fired from a destroyer, but 
s2veral smaller vessels have been lost in the same way. 
Yet, on the whole, it can be said that the destroyer is not 
particularly formidable to surface ships, and had it not 
been for the submarine its sphere of usefulness might have 
been too limited to justify the perpetuation of the type. 
As it is, however, destroyers account for a very large 
proportion of the warship construction which has been 
undertaken during the war, especially in this country 
and the United States, and there is every reason to sup- 
pose that it will continue to be well represented in the 
world’s navies for many years to come. 


Now Chief Constructor David W. Taylor 
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German Booty in South Russia. 


Accorpine to a clause in the Russo-German 
peace treaty, Russian warships are to be dismantled, 
but, apparently, such of these vessels as are found in ports 
no longer under Old Russian jurisdiction are regarded as 
good prizes by the Germans. At Helsingfors, some weeks 
ago, they seized several Russian torpedo-craft lying in the 
harbour, and the like fate has now befallen fifteen war- 
ships, of unspecified type, in the port of Odessa. There 
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A PRENOCH LIGHT AGRICULTURAL TRACTOR, 





Wr are enabled in the accompanying engravings to 
illustrate a light French agricultural tractor which pos. 
sesses several interesting features. At the present time 
the machine’ is being made by the Ateliers Vve A. de 
Mesmey, at the Atelier-Annexe at Mantes-sur-Seine, but 
prior to the war its “manufacture in large numbers was 
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Fig. 1—THE F.T. AGRICULTURAL TRACTOR 


seems no doubt that Germany is determined to possess 
herself of the Black Sea Fleet. With the exception of 
the battleship Imperatriza Maria, this force has lost no 
important ships during the war, and is probably much 
stronger to-day than it was three years ago. But it is 
not only in completed ships that the German invaders 
will be able to add to their naval resources by mastering 
the Black Sea. The dockyard at Sebastopol is an im- 
portant establishment, with one large building berth, 
one patent slip, two dry docks (including one for 18,000- 
ton ships), several smaller docks, and well-equipped work- 
shops. At Nikolaieff there is the Ivanoff and Bunge 
yard, with three large building berths, one patent slip, 





| carried out at the company’s works at St. Quentin. 


When 
the Germans took that place everything was lost, including 
drawings, specifications, &c. However, by borrowing a 
machine from one of its former customers, and pulling it 
to pieces, the firm was enabled to get out a further set of 
drawings, and, with the assistance of Monsieur F. ‘Theil- 
lier—an agriculturalist and the inventor of the machine, 
which, by the way, is called the F. T. Tractor, after him— 
pluckily recommenced manufacture at Mantes-sur-Seine. 
The company, we may say in passing, is well known by 
reason of its “‘ Abeille ” internal combustion engines, and 
it is, naturally, an engine of that type which is fitted to the 
tractor. 
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Fig. 2—SIDE ELEVATION AND PLAN OF F.T. TRACTOR 


and the usual machine shops. Several battleships have | 
been built there, including Dreadnoughts. At the same | 
port there is the Nikolaieff Works and Dockyard Company, 
which has a well-appointed yard with two big slips and | 
modern equipment for construction and repairs. Before 
the war the technical direction was in the hands of | 
Vickers, Limited. News from Russia is so conflicting and | 
untrustworthy that the fate of the fleetand the dockyards | 


is uncertain. 











The chief distinguishing feature of the tractor is the 
fact that all four of its wheels are driving wheels. The 


| method in which the power of the engines is transmitted 


to the wheels is shown in the skeleton diagram, Fig. 3. 
In it A is the motor, B a fly-wheel and clutch combined, 


| and C its shaft, at the far end of which is a sprocket whee] D, 


which, by means of a chain, gears with another sprocket 
wheel E, keyed to a second motion shaft F. From the 
latter the shaft J is driven by means of sprocket wheels 
G and H and chain. The shaft J drives the shaft M 
through a universal joint and the bevel wheels K and L, 
while the shaft M drives the rear axle P through the spur 
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wheels Nand O. A bevel pinion Q, at the end of the shaft 
fF, meshes with a bevel wheel R on the vertical shaft 8, 
and a bevel pinion T on the latter meshes with a bevel 
wheel U on the front axle shaft V. For reversing, the 

ur wheel W on the shaft C is brought into mesh with the 

ur wheel X on the shaft J. At the same time, of course, 
the sprocket wheel D is thrown out of gear. A bevel 

inion A? on the shaft C drives the bevel wheels A? and 
A® on the shafts Y*4 and Y respectively, and hence, also, 
the pulleys Z? and Z. 

The engine, which is designed to work on petrol or 
penzinc, and which is rated at I5 horse-power, as 
a maximum, has two cylinders, with bores of 
112 mm. and a stroke of 140 mm. It is furnished 
with a governor. The crank shaft has a fly-wheel 
at one end and a fly-wheel clutch of the leather-lined cone 
type at the other. The latter is actuated by a hand lever, 
as is also the reverse gear. The front wheels are 750 mm., 
or, say, 2ft. 54in. in diameter, and 180 mm., or just over 
tin. wide, while the rear or driving wheels are 1.01 m., 
or, say, 3ft. 4in. in diameter, and 200 mm., or very nearly 
gin. wide. All the wheels are provided with detachable 
spikes, which take ten minutes or so to fit. The wheel 
base is 1.9 m.—say, 6ft. 3in.—and steering is effected by 
hand wheel and toothed sector acting on the front wheels. 
The total width of the machine—that is to say the width 
over the rear driving wheels—is only 1.2m., or,- say, 
3ft. lljin. The total weight of the tractor empty is 
1450 kilos., or, say, 28} cwt., and the average speed in 
slow gear is from 3} to 4 kiloms.—say, from 2} to 24 miles— 

r hour, the latter speed with the motor running at 800 
revolutions per minute. Ignition is by means of high- 
tension magneto ; there are the usual radiator, holding 
25 litres of water, and fan, and forced lubrication is fitted 
throughout. 

One of these little motors took part in the trials held by 
La Chambre Syndicale des Constructeurs De Machines 
Agricoles De France, at Juvisy, from the 10th to the 15th 
October, 1916. The date was after the German occupa- 
tion of St. Quentin, and the actual machine which was 
exhibited was lent by a customer, who had already had 





it in operation on his farm. Nevertheless, it acquitted 
itself well, and, in reporting on its performance, the judges 








(5) It is strong, and is easily steered. 

(6) It can turn in a radius of about 3 m., say, 9ft. 10in. 

(7) It is, by reason of its small width, particularly suited 
for work in vineyards, and in sugar cane, coffee, or cotton 
plantations. 








THE MANUFACTURE OF MARGARINE. 





In view of the important position to which margarine 
has attained as a foodstuff under the force of present 
circumstances, a brief account of what it is and how it is 
made, may, it is thought, prove of interest to many of our 
readers. 

All oils and fats of vegetable or animal origin consist of a 
mixture of two or more bodies called glycerides, that is to 
say, of bodies representing the union of glycerine with a 
fatty acid. The precise fatty acid involved determines 
the nature of any particular glyceride, and the precise 
glycerides involved determine the nature of any particular 
oilor fat. There are many kinds of fatty acids and a corre- 
sponding number of glycerides, but the three chief acids 
are stearic, palmitic and oleic acids, giving respectively 
the glycerides stearin, palmitin and olein. 

In the laboratory it is possible to isolate any desired 
glyceride from an oil or fat in which it occurs. Hence if 
the composition of an oil or fat is known, it is possible to 
imitate it by means of a mixture of glycerides derived from 
other fats or oils. The production of imitation butter in 
this way cannot, however, be carried out on a commercial 
manufacturing scale, as may be gathered from the fact 
that genuine butter contains nine different glycerides. 
These glycerides and the approximate average percentage 
which they form of the whole fatty portion of the butter 
are as follows :—Olein, 36 per cent. ; palmitin, 18 ; laurin, 
16; myristin, 11; butyrin, 6; caproin, caprin and 
caprylin, 3; and stearin, 0.5 per cent. In addition, 
butter contains about 10 per cent. of water, about 
4 per cent. of casein, about 4 per cent. of milk sugar, a 
little ash and one or two per cent. of salt. To imitate this 
complex substance by blending various easily procured 




















stearin,” is very largely stearin with some palmitin, and is 
used in the manufacture of artificial or compound lard. 

In the original process for the manufacture of artificial 
butter, a process advanced in 1870 by a French chemist, 
M. Mege-Mouries, under the stimulus of a prize offered by 
Napoleon III., oleo-oil alone was churned with milk and 
water in the proportion of 10 lb. of the oil to 4 Ib. of milk 
and 3% lb. of water. The resultant product was washed 
and dispatched to the consumer. The oleo-oil was 
obtained by the action on shredded beef fat of the pepsin 
contained in fragments of sheeps’ stomachs, the resultant 
tallow being pressed to separate the stearin as already 
explained. The substance formed under this early process 
would hardly be regarded to-day as margarine ; it must 
obviously have been more a diluted butter than a butter 
substitute. 

From what has been said above, it will be seen that 
oleo-oil and lard together supply four of the glycerides 
contained in real butter. Thus oleo-oil provides olein, and 
lard provides palmitin, laurin and myristin. Lard is 
derived from pig fat in a manner analogous to that in 
which tallow is recovered from beef or mutton fat. It 
contains not only the three glycerides just mentioned, but 
also two others, olein and stearin. As a constituent 
of margarine, therefore, lard reinforces the olein of the 
oleo-oil, but at the same time introduces more stearin than 
should theoretically be present. The percentage of 
palmitin which it supplies is, on the other hand, less than it 
should be. While in most cases the excess of stearin 
resulting from the use of lard is tolerated, the deficiency 
of palmitin is frequently made good by adding cottonseed 
oil or palm oil, both of which consist largely of palmitin 
and olein. Oleo-oil, lard and cottonseed or palm oil thus 
together supply a fairly good imitation of natural butter. 
Cottonseed oil is preferable to palm oil, for it is difficult to 
obtain the latter, without special treatment, in a condition 
that it is most important it should be in, namely containing 
no free fatty acid. The remaining glycerides to be supplied 
are butyrin, caproin, caprin and caprylin. Butyrin 
cannot readily be supplied without resorting to the 
addition of milk, cream or butter. The three latter 
glycerides may be provided by adding cocoanut or palm 
kernel oil, or it may, in the opinion of the manufac- 































































































z! |. | 
q-—————- “4K 
>> ~ 
This portion | 
‘ Shown jn 
| Elevation. 
' TS — f  % a : 
F 
' wi ! i‘ ' 
Lr | Real j ; - | 
U ' 6 |A2 1 344 
et a Lf | " ; NO . 
| 4 : uf ; P es 
Se OO 
— ' 
; iv W |\1A9 : Ln 
rx i! . ae |- 


















































“THE ENGINEER” 


Fig. 3—DIAGRAM OF TRANSMISSION ARRANGEMENTS OF F.T. 


remarked that its light weight prevented it from unduly 
coripressing the soil, but that, becavse of its four-wheel 
drive, it had good adhesion. They stated, in fact, that in 
average soils it could haul a two-furrow plough working 
to 18cm.—say, 7in.—and would satisfy the needs of a large 
proportion of French agricultural work. They further 
reported that its simplicity and the ease with which it was 
operated allowed a man of average intelligence to become 
8 good driver in a few hours. 

The following figures as to its performances in a working 
day of ten hours have been given to us by the makers :— 


Depth. 


Area covered. 
Implement. _ 
Om. Inches. | Hectares. Acres. 
Plough, one share « «| 18to2 7told 0.8 | 1,98 
Plough, two shares .. | 15to18  5.9to7 1.8 4.45 
adian cultivator .. - — 5.0 | 12.35 
‘Oo mowers Se ee. te ek - - 8.0 | 19.77 
One reaper and_ binder | | 
PGRN. ae _ 9.0 | 22.24 
| 


(5ft. 1lin, cut). . 


These figures, we are assured, are the average results 

obtained during four years’ working on a farm near St. 
Quentin. In the official trials at Juvisy the tractor 
ploughed 2 hectares—4.94 acres—to a depth of from 15 to 
20cm. The fuel consumption, we are informed, varies 
from 4 to 5 litres—say, from 0.88 to 1.1 gallons per hour— 
the actual amount varying, of course, with the condition 
of the soil and the nature of the work being done. The 
quantity of lubricating oil used amounts to about 5 per 
cent. of the amount of fuel consumed. 
_ A hook, provided with a spring, is fitted for hauling the 
implements by means of a chain, and there is also an 
arrangement for rigidly connecting the article being hauled, 
to the frame of the tractor if desired. The tractor has 
two pulleys, one of about 8in,, and the other of some 12in. 
m diameter by 5in. face in each case. 

The following claims are made for the F. T. Tractor. 

(1) It can be used for all work on the farm for which 
horses or cattle are employed, including ploughing, har- 
Towing, sowing, mowing or reaping. 

(2) It can work threshing machines, presses, pumps, 
Pulpers, dynamos, &c. : 

(3) It can go to its work under its own power. 

(4) It has perfect adhesion, but does not unduly com- 





Press the soil, 




















oils and fats containing as nearly as possible the required 
glycerides in the required proportions, is the art of the 
margarine manufacturer. 

The materials from which the constituents of butter 
named above may be obtained by the margarine maker 
are numerous. Thus olein is found in nearly all animal 
and vegetable oils and fats. Palmitin is characteristic of 
palm oil and cottonseed oil, and occurs in lard and tallow. 
Laurin is present in cocoanut oil and lard, while caproin, 
caprin and caprylin are found both in cocoanut and in 
palm kernel oil. Myristin occurs in nutmeg butter, 
cocoanut oil and lard. Butyrin is characteristic of butter 
itself, but is also found in macassar oil, a substance of the 
palm oil group. Stearin is present in very many oils and 
fats,and is characteristic of all hard fats such as tallow. 
The margarine manufacturer’s problem in connection 
with it is not to secure its presence in his finished product, 
but to ensure its absence. He is not always as successful 
as could be wished. One of the characteristic tests to 
discriminate between butter and margarine is to examine 
the stearin content. While genuine butter contains less 
than one per cent. of stearin, margarine sometimes contains 
from 10 to 20 per cent. or even more. 

The first requirement of the margarine maker is a 
satisfactory source of supply of olein. Tallow, that is to 
say, beef or mutton fat freed from animal tissue, affords 
such a source, as it contains over 50 per cent. of olein, 
the remainder being largely stearin. Further, stearin has 
a high melting point, while olein has a low one. Hence by 
cooling and pressing tallow a supply of olein can readily 
be obtained. In practice tallow forms a very important 
raw material of the margarine industry, particularly in the 
United States. The fat removed from the slaughtered 
animal is hardened by immersing it in ice-cold water, so 
that it may be readily shredded. The shredded material 
is melted in pans at a temperature of about 100 deg. Fah. 
in order to separate the fat from the disrupted animal 
tissue. This separation is facilitated by sprinkling salt 
over the melted fat, but no attempt is made in the first 
instance to carry it to completion. It is preferred to 
obtain a first quality of tallow, or “premier jus,” from 
the fat and a second quality, or ‘‘ secunda jus,”’ by render- 
ing the residue at a higher temperature. The clear 
‘* premier jus” is drawn off and allowed to harden. It is 
then pressed hydraulically. The liquid flowing away 
from the press is known as “‘ oleo-oil,” and is very largely 
olein. The solid residue left behind in the press, “ oleo- 
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turer, be deemed unnecessary to supply them at all. 

Various formule for margarine are in use. The 
following one gives a cheap quality of product :—Oleo-oil, 
34 parts; cottonseed oil,.22 parts; lard, 18 parts; milk, 
18 parts; salt, 8 parts. An improved quality is obtained 
by omitting the cottonseed oil and reinforcing the milk 
with an equal quantity of cream. Ina still better quality, 
the milk and cream are in turn eliminated, and in their 
place butter itself is used. It is customary to “sour” 
the milk or cream used by means of adding a bacterial 
culture to it. Not only does this souring increase the 
buttery flavour of the product ; it also renders easier the 
incorporation of the oils with the milk or cream. The 
incorporation is effected by churning the materials together 
at a temperature varying from 68 deg. to 110 deg. Fah., 
the lower temperature being adopted for the . better 
qualities of margarine. 

Margarine, it will now be seen, can either be a substance 
derived solely from animal sources or partly from animal 
and partly from vegetable sources. Within recent years 
other forms of margarine have been advanced which are 
made purely from vegetable substances, except as regards 
the milk with which the vegetable oils and fats are churned. 
Still more recently purely vegetable margarines have been 
made. In these milk is dispensed with, and an emulsion 
made fromalmonds, to which sesame oil issometimes added, 
is used in its place. 

The mechanical side of margarine production is quite 
as important as anything on the chemical side, for the 
appearance of the substance and the manner in which it 
“spreads” are as vital to secure the consumer’s good 
opinion as its taste. Butter is a more or less consolidated 
mass of. globules of fat; margarine, on the other hand, 
has a distinct tendency to pass into a crystalline state. 
The prevention of the development of this crystalline 
structure is largely settled during the churning operation. 
The churning not only thoroughly incorporates the various 
materials together but, if properly carried out, should 
produce an emulsion in which the fatty constituents are 
largely present in the form of minute globules. The 
churns are steam-jacketed vessels provided with one or 
more sets of stirring gear. After about an hour’s running 
the mixture should be sufficiently incorporated and 
pulverised. It is run from the churns while still liquid 
into marble or tile-lined cooling tanks. As it runs out 
in a thin stream a jet of ice cold water is directed against 
it so as to disintegrate it and cool it quickly, and preserve 
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ite non-crystalline characteristic. Instead of running 
the margarine into cooling tanks, an important improve- 
ment now in use in this country adopts the principle of 
passing the liquid material taken from the churns between 
@ pair of counter-running hollow cylinders, the interiors of 
which are constantly fed with a supply of refrigerated 
brine. 

After cooling, the margarine is thoroughly worked up, 
and its excess water eliminated by passing it through 
kneading machines. These machines consist of large, 
circular, slowly rotating tables, over the tops of which sets 
of rollers, fluted or otherwise, move. Colouring matter, 
such as extract of turmeric or annatto—a vegetable dye- 
stuff obtained largely from Central America—salt, sugar, 
casein, perfumes or other materials which the manufac- 
turer may deem it desirable or expedient to add, are 
incorporated with the margarine while it is being kneaded. 
Thereafter it is moulded to shape and is ready for the 
consumer. 











A SIMPLE FORM OF MEASURING MACHINE. 





THE measuring machine illustrated below is of a type 
that has for many years been in use at the works of 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
Newcastle and Manchester, in connection with the 
manufacture of plate, plug, screw and other gauges. In 
view of the requirements of the times, Armstrong, Whit- 
worth and Co. have now undertaken the commercial manu- 
facture of the machine and have placed it on the market. 
It differs from many other designs of measuring machines 
in that it makes use of the operator’s sense of touch, a 
sense which every skilled mechanic has, or should have, well 
developed, and does not employ optical means for deter- 
mining the measurement, with which means, it is held, 
there is frequently the chance of incorrect readings being 
made. The device is perhaps described better as a 
comparator than as a measuring machine, for while it 
permits any dimension within its range to be definitely 
measured in inches or centimetres, it does so by comparing 
the dimension in question with the corresponding 


of the threads of a screw gauge or similar part one of the 
plate-like contact pieces is removed, and is replaced by a 
special contact piece carrying a thin circular non-rotating 
disc of hardened steel which can reach down tq the foot of 
the threads. 

The total movement of the spindle in the headstock A 
is one inch, representing twenty complete turns of the 
dividing wheel B from its zero position. Hence by 
advancing the spindle E as far out as it will go, and bringing 
the tailstock spindle into contact with it, it is possible 
by rotating the dividing wheel B back through an appro- 
priate number of turns and parts of a turn to leave a gap of 
anything from zero up to one inch between the spindle ends. 
In moving the tailstock the wheel D is used to give a 
coarse adjustment, while the wheel G serves to give a 
fine adjustment to the tailstock spindle. For lengths 
exceeding one inch the gap is set by means of bars of 
standard lengths rising by increments of one inch to the 
full length which the machine is designed to accommodate. 
Inpractice, lengths below one inch are set from the one inch 
standard bar by closing up the gap through the required 
amount after the standard bar is removed. Similarly 
lengths lying between n- } inches and n + $ inches are set 
from the n inch standard bar by closing up or opening 
respectively the gap left by the bar. 

As an example of the use of the machine, we will suppose 
that a length of 5.9342in. has to be measured. The first 
step is to move the tailstock along the bed until it is at or 
near the 6in. graduation engraved on one of the ways. In 
this position it is clamped by the butterfly nut. The 
dividing wheel B is then set to zero. There are, of course, 
20 possible zero positions for this wheel. That now chosen 
is such as will make the spindle nose project about a third 
of an inch from the headstock. Two brass brackets H are 
then placed on the ways,and on these is laid the 6in. 
standard bar J. The small dividing wheel G has now 
to be rotated until the standard bar makes contact with 
the two spindle ends. In practice there is every possi- 
bility that the standard bar will not be nipped between 
| the spindle ends with the same force twice in succession, 
and that, therefore, when the bar is removed the gap left 
will not constantly be exactly 6in. long. The “feel” of 
the wheel G is not sufficiently sensitive to be relied upon as 
a means of obtainipg equality of pressure. The * feel ’’ of 
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dimension of a standard body and noting the magnitude 
of the excess or deficit. 

The machine comprises a cast iron bed with plane 
surfaces on the top, a fixed headstock A, carrying a 
dividing wheel B, and a loose tailstock C, adjustable 
along the ways of the bed by means of a hand wheel D, anda 
half-inch lead, two-start, square-threaded shaft to which this 
wheel is fixed. The dividing wheel B is graduated on its 
edge into 500 divisions and operates a spindle E, the body 
of which is screwed with 20 threads perinch. Thus one 
complete rotation of the dividing wheel advances or 
withdraws the spindle through .05in., while each division 
on the wheel corresponds with a spindle movement of 
-000lin. A vernier seale fixed at F allows each of the 
500 divisions to be subdivided into ten, so that the final 
limit to which direct readings may be taken is .0000lin. 
—the hundred thousandth part of an inch. The loose 
headstock is also provided with a spindle screwed 20 
threads per inch. For convenience during the setting of 
the machine this spindle also is fitted with a dividing 
head. The graduations on this head number 250, so that 
the spindle can be advanced or withdrawn by amounts 
extending down to the five thousandth part of an inch. 
The actual reading of any dimension is, however, per- 
formed by means of the large dividing wheel. 

The ends of the headstock and tailstock spindles are 
formed to receive and hold removable hardened steel 
points, the form of which is varied to suit work 
being gauged. In the case of plain length gauges, or 
similar straight work, the spindle ends take the form, as 
shown in the engraving, of circular-sectioned noses having 
their ends very slightly convex. These contact pieces 
can also be used to measure the diameters of plain turned 
work, such as plug gauges. To determine the major 
diameter of screw gauges two plate-like contact pieces 
are fixed in the spindle ends with their edges horizontal, 
so that contact may be made over the crests of several of 
the threads on the gauge. With these two contact pieces 
the effective diameter of the threads can also be measured 
by means of a “‘ needle ’’ chosen to suit the particular pitch 
of threads under measurement, as on the National Physical 
Laboratory system, except that one needle only is 
employed and not two or three,as is sometimes recom- 
mended. The * needles” in question are obtainable from | 





the Laboratory. Tomeasure the diameter at the bottom 
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the standard bar when passed between the two spindle ends 
might be used for this purpose, but the sensitiveness of the 
“‘ feel” is dependent upon the weight of the bar, so that, 
especially in the case of the longer standard bars, the 
accuracy would not be very great. In any event it is un- 
desirable for other reasons to move the standard bar off its 
supports when the gap is being set. The procedure 
adopted is to use a small “* gravity piece’ K, interposed 
between the end of the bar and the end of the spindle of 
the large dividing wheel. This gravity piece is simply a 
light rod on which at one point a short, truly cylindrical 
portion of increased diameter is formed. The diameter of 
this cylindrical portion is about }in., but it is not necessary 
to know it accurately. 

The gap is thus set to 6in. plus the unknown dia- 
meter of the gravity piece and the force with which the 
bar is nipped is judged by the “feel” of the gravity 
piece between the end of the bar and the spindle nose. 
How sensitive the “‘ feel” of the gravity piece is may be 
judged from the fact, demonstrated in our presence, that 
the advancement of the spindle E by the one hundred- 
thousandth part of an inch makes all the difference 
between the gravity piece passing through the gap under 
its own weight and its sticking in the gap. 

The distance between the spindle noses having thus 
been set to 6 + vin. the standard bar is removed and 
the dividing wheel B is given one complete turn in the 
direction towards the reader, so as to close the gap by 
-05in. to 5.95 -+2in. An additional five-hundredth 
part of a rotation of the dividing wheel in the same direc- 
tion would reduce the gap by a further ten-thousandgh 
part of an inch to 5.9499+ in. The graduations 
round the periphery of the dividing wheel are so marked 
that the wheel would then be standing, not at the first, 
but at the 499th division. Hence by turning the wheel 
round to the 342nd division mark we reduce tae gap by a 
further 158 (= 500 — 342) ten thousandths of an inch. 
The gap thus becomes 5.95 - .0158+2in., or 
5.9342 + win. Had the gauge distance required been 
5.9642in., the dividing wheel would not have been given 
the initial complete turn, but would have been set direct 
to the 142nd mark. Had the distance required been 
5.8765 the dividing wheel would have been given two 
complete turns and a further partial rotation to the 
265th mark. 


—$<—— 


In the case of a measurement just over 6in., say 6.0342in, 
the dividing wheel is given one complete turn away from, 
the reader, so as to increase the gap to 6.0500in. and is then 
moved forward again towards the reader until the 342nq 
graduation is reached. Had the distance required been 
6.4763, the dividing wheel would have been given tey 
complete turns away from the reader and then moveq 
back to the 263rd graduation. It will be seen from 
these examples that in setting distances either over op 
under the standard bar lengths, the operator is not called 
upon to perform a sum in subtraction other than the 
very simplest, if any at all. A more important result of 
the direction in which the graduations run round the 
dividing wheel is, however, the fact that, in both styles 
of setting, the wheel is always brought to its final position 
by rotation in one constant direction. The effect of 
backlash in the headstock spindle is thus automaiically 
eliminated. 

With the gap set to the required distance, the gauge to 

be tested is laid on the brass supports. If its length js 
accurate and its ends have the same nature of surface ag 
the ends of the standard bar the “feel” of the gravity 
piece should be the same as formerly. Alternatively the 
gauge to be tested may be resting on the brass supports, 
while the dividing wheel is being adjusted and its length 
be measured directly by noting the setting of the wheel 
when the gravity piece is just able to fall under its own 
weight. In the case of cylindrical gauges up to 2in. in 
diameter, the gravity piece may be dispensed with and 
the gauge itself passed between the spindle noses. Larger 
cylindrical gauges should, it is recommended, be packed 
up and the gravity piece used as with a bar gauge. 
The machine is made in various sizes, the smallest being 
capable of taking in lengths up to 12in. and the largest 
lengths up to 72in. It is also made to suit metric measure. 
ments. In this form the screws in the head and tailstocks 
have threads of 1 mm. pitch and the large dividing wheel 
is graduated into 1000 parts, The simplicity, strength, 
and low price of the machine are points to which the 
makers direct attention. It may perhaps be interesting 
to add that the principle of this machine is identical with 
that of the millionth measuring machiae made and used 
round about 1876 by Sir Joseph Whitworth. In this 
machine, by means of a micrometer wheel, direct measure- 
ments down to the millionth part of an inch could be made. 
On Sir Joseph Whitworth’s authority a millionth of an 
inch in the adjustment of the headstock spindle in this 
machine was sufficient to prevent the feeling or gravity 
piece from falling under its own weight. 








LATIN-AMERICAN NOTES. 





Sugar Machinery for Argentina. 


THERE are strong indications that sugar cane 
production will, in the near future, play an even more 
important part in the exports of Argentina than has been 
hitherto the case, and there will shortly arise a heavy 
demand for further machinery and plant to meet the situa- 
tion. Hitherto, a preponderating proportion of the equip- 
ment has come from the United Kingdom, and although 
strenuous efforts have been made both by German and 
United States manufacturers of sugar machinery to sup 
plant British installations—or even to supplement them 
little progress had been made up to the outbreak of the 
war. It is noteworthy that even where the plantations 
were owned or managed by Germans—who would naturally 
be expected to display a preference for their own manu- 
factures—British-made plant was generally introduced, 
and always with complete satisfaction. One large finca 
—an agricultural estate—visited in El Salvador by the 
writer, which was owned by a German long resident 
in the Republic, had used a British plant since the year 
1867, and it was still running satisfactorily. In Argen- 
tina the installations are of more recent date, but there 
is still a fair proportion of the haciendas that are anxious 
to scrap their machinery in favour of entirely new equip- 
ments. Any British representative of sugar and distilling 
apparatus visiting Argentina at the present time would 
be certain of a favourable reception, and would possibly 
be entrusted with rather more orders for installations than 
the congested state of his factory could well supply. 

The sugar-producing provinces of Argentina are Tucu- 
man, Santiago, Salta and Jujuy, as well as Sante Fé and 
Corrientes. There is also a considerable amount of cane 
grown in the territories of Formosa, Chaco and Misiones. 
Whereas the total area of land under sugar cultivation 
did not exceed 180,000 acres in 1911-12, it is expected 
that over 200,000 acres will be cultivated during the cur- 
rent year 1918-19, so that the requirements in the way 
of additional machinery should become imperative. The 
Province of Tucum4n is the more important, since there 
over two-thirds of the output of sugar are produced. Not 
only will there be a free market for Argentine-grown sugar 
in Europe for a long time to come, but the home consump- 
tion—which may be put at not less than 198,000 tons—is 
much higher than the production. 

The largest mill in the Republic, that of the Santa Ana 
factory, in Tucuman Province, has a capacity of 2200 tons 
of cane in twenty-four hours. Other large mills with 
notable outputs are the Santa Rosa and the San Pablo. 
At the latter mill there is in use a 7ft. 9-roller mill and 
crusher, driven by one engine. Although this installation 
was only introduced four years ago, the hydraulics are 
of the old type, at the bottom. The Krajeuski type of 
crusher is almost universally in use. The dry vacuwn 
system is employed, with open defecation, most of the 
boilers being of the well-known Babcock and Wilcox 
make. In one or other of the thirty odd sugar mills at 
work in the Tucumén Province, most of the better reputed 
British manufacturers of sugar machinery are repre- 
sented in some form or another. It is to be feared that 
there will be no opportunity of British manufac- 
turers of plant and equipment doing much this 
year, as the crop is gathered in May and onwards to 
the end of November, which is usually the latest date ; but 
there is no reason why many additional plants equipped 
by United Kingdom makers should not be at work in time 
for the next crop that is grown, and which is likely to prove 
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Fibre Machinery in Request, 


OF recent months a new industry has been 
started in Argentina. It is the growing of what 
js known as the American agave, a plant which yields a 
fibre said to be equal in all respects to that obtained from 
jute. ‘To deal effectively with this new article of com- 
merce, special machinery will be required in large quan- 
tities. Each machine will have a capacity of 120,000 leaves 
a day, each thousand leaves producing 40 kilos. of fibre. 
The first factory will have a mean capacity of 10,000 tons 
of fibre annually. The material produced will be used 
for the manufacture of wheat-bags, of which there has 
been a great deficiency of late, to contain the grain recently 
purchased by the United Kingdom from Argentina. As 
in the case of jute, the machinery employed will be of a 
somewhat complicated nature, requiring technical experts 
to control its operations. It will be so installed that the 
raw material will be introduced at one end and pass on 
from one process to another successively until it has been 
woven into the rough cloth for ‘“‘ bagging” or converted 
into binder-twine. Besides the weaving machines, there 
will be required accompanying cropping machines, to take 
off any loose or rooty fibre ; damping machines through 
which the web of cloth is passed to take on the proper 
finish, or mangling; and the machinery for sewing-up 
the gunny bags. If the cloth produced proves as durable 
as is promised, the material may, in time, supersede jute 
cloth almost entirely. It is not unimportant to note that 
the Argentine in normal times imported from the United 
Kingdom jute and other bagging to the value of over 
3,000,000 dols. (pésos, worth about 1s. 9d. each) annually. 


Constructional Materials in Venezuela. 


A CONSIDERABLE amount of structural steel is 
habitually used in Venezuela, but the available supply 
has fallen off very materially of late. In 1913 the imports 
of steel products, which included structural steel, exceeded 
11,000 tons (of 2000 1b.), most of which came from the 
United States and the United Kingdom. The supply 
fell away to less than 7000 tons in 1916, and still lower 
during the expired year (1917). The demand at present 
for all such products as structural steel—bridges for 
agricultural purposes; steel and iron sheets, manufac- 
tured; plain and galvanised wire ; cables and tackle of 
iron and steel; iron and steel bars; sheet: metal work ; 
iron and steel pipe ; and hoops of iron or steel—is far in 
excess of supplies. In Venezuela there are no steel fac- 
tories, nor yet any important shops for fabricating steel 
in any form. When any special work of this kind is 
required, the shops of the railways—some of which are 
fairly well equipped with the necessary plant—are applied 
to. The whole of the steel bridge work is done abroad 
and then shipped to the Republic for erection. So great 
is the demand for such steel bars as are still obtainable 
that the selling price of late has exceeded £47 per metric 
ton, or £42 per ton of 2000lb. The stock of beams is 
practically exhausted, and there is very little prospect 
of its renewal until a fall in the freight charges comes 
about. 


Machine Tools for Chile. 


Owi1nG to the great activity proceeding in con- 
nection with railway construction, on account of the 
Government or “‘ State’ lines, there is a strong demand 
for machine tools. At most times Chile offers an attrac- 
tive market for manufactures of this kind, and it is regret- 
able that British houses should have paid so little atten- 
tion to the opportunities thus afforded of extending their 
connection with Sduth America. The types and sizes 
of machine tools and machinery in request for general 
use are, to all intents and purposes, the same as those in 
request in British machine shops. Industrial machinery 
is no Jess urgently wanted, while many of the breweries, 
bakeries, ice-plants, smithies, electric-light plants and 
small factories are in need of additions to, or replacements 
of, their existing installations. There are also the mines 
to be considered. In view of the greatly increased use 
of copper in war materials, many of the hitherto unworked 
mines yielding the red metal have been opened. To equip 
them, machinery has had to be transported, where it could 
be spared, from other sites, and the repair shops ransacked 
for any spare tools or implements. 








FIFTY THOUSAND KILOVOLT-AMPERE TURBO- 
ALTERNATORS. 


In the issue of Power for February 19th last, was given 
an account of two 50,000 kilovolt-ampére turbo-generators 
which are being installed in the Connors Creek generating 
station of the Detroit Edison Company. It appears that 
the installation was designed to connect up six 25,000 
kilovolt-ampére 60-cycle machines to be supplied with 
steam from twelve 2365 horse-power boilers operating at 
225 Ib. gauge pressure and 200 deg. superhéat at 200 
per cent. of rating. The first unit was started 
February 8th, 1915; the second July 7th, 1915, and the 
third February 15th, 1917. When the fourth unit came 
up for consideration, it had become evident that the 
development of large turbine units, and likewise the 
growth of the company’s load, had progressed to such a 
point that it would be desirable to choose a unit of greater 
capacity than those originally planned. It was then 
decided to complete the plant by installing two 50,000 
kilovolt-ampére machines instead of the three units of 
half that size originally contemplated. One of these 
larger units was, at the date of the article above mentioned, 
being erected. 

Each of these machines will be supplied with steam 
from four boilers similar to those originally planned, so that 
the ratio of boiler capacity will not be altered. However, 
the change involves the ultimate installation of eight 
boilers instead of the six which would have been required 
to serve three smaller machines. The ultimate capacity 


of the station as now planned will be 175,000 kilovolt- 
ampéres instead of 150,000 as originally intended. 

The turbine for the large unit is of the disc type and 
Tepresents a development of the design used in the first 
Machines installed in the station. It has 21 stages as 





against nine in the smaller machines. However, in spite 
of this fact, and also in spite of its larger capacity, the 
new unit is only 15it. longer, overall, than are the smaller 
machines. Other dimensions are also much smaller than 
would be expected from a direct comparison of capacities. 
The weight is only about 40 per cent. greater than that of 
the earlier models. The speed—1200 revolutions per 
minute—is the same. 

The small physical size in comparison with the earlier 
units is partly due to refinements in the design of the 
turbine which have made it possible greatly to decrease 
the distance between the wheels. It is also due in a small 
degree to higher generating voltage, 12,200 instead of 4600. 
The best indication of the tremendous capacity that has 
been incorporated in a single turbine barrel, and in a 
single generator, is given, remarks our contemporary, by 
the size of the exhaust opening, which is rectangular and 
measures 12ft. by 18ft. in the clear. 

Longitudinally, the barrel is made in two sections. 
The low-pressure section is of cast iron and is rigidly 
bolted to the concrete foundation. The high-pressure 
section is of cast steel and is bolted to the high-pressure 
end of the low-pressure section. It is hung free of the 
foundation between the low-pressure casing and the 
bearing on the high-pressure end of the turbine. It is 
thus free to expand radially in all directions. At the 
high-pressure end the bearing is held in guides in such a 
way that it can slide longitudinally under the effects of 
varying temperatures. 

The unit is supplied with steam through two lines, 
each 14in, diameter. These two lines run together in a 
special, cast steel, inverted-Y fitting which carries the 
steam up to the turbine throttle. The exit of the 
inverted Y, that is, the vertical leg, has an internal 
diameter of 20in. The steam exhausted by the turbine 
passes directly downward through a short expanding neck 
into the condenser, which contains approximately 70,000 
square feet of surface made up of lin. tubes with a length 
of 24ft. The tube sheets have a diameter of about 15.5ft. 
in the clear, which gives sufficient area to permit the use 
of numerous generously proportioned lanes to lead the 
steam to all partsof the surface. This action is assisted by 
asteam belt which is obtained by setting the tube sheet 
excentric in the shell. The steam belt is so shaped and 
arranged that it connects the exhaust nozzle with the 
space directly over the hotwell. 

This tondenser is the largest yet attempted in a single 
shell. It is also unique among condensers of the general 
class, to which it belongs, in that it is arranged for but one 
water pass. The circulating water enters all the tubes at 
one end and leaves all at the other end, flowing away over 
a dam, the crest of which is so placed as to submerge the 
highest tubes. 

It was feared that with a condenser containing such a 
deep mass of tubes and with all the tubes carrying cold 
water, the condensate would be abnormally cooled before 
arriving at the hotwell. For that reason devices which 
have been called drain plates were installed. 

Drain plates are formed by placing light-weight metal 
plates in the steam space in such positions as to catch the 
condensate from the upper sections and lead it to the 
bottom of the condenser without allowing it to come in 
contact with the tubes in the sections through which it is 
led. These plates are not intended as steam guides or 
baffles, and their successful use depends on placing them 
in such positions that they do not interfere in any manner 
with the free flow of steam. 

In the condenser under discussion the plates are 
arranged in such a way that the condensate is spilled 
directly into the steam belt in streams of comparatively 
small cross-section. It then flows toward and into the 
hotwell in contact with the steam in thisbelt. Provision 
is made to prevent a collection of air over the hotwell and 
at the lower end of the steam belt, and it is hoped that the 
condensate will enter the hotwell at a temperature very 
near that corresponding to the vacuum even under winter 
conditions. 

The condenser is served by two hotwell pumps, either 
of which has sufficient capacity to handle all condensate 
made at full load. There are also two circulating pumps. 
These are 48in. double-suction pumps and are driven by 
variable-speed direct-current motors. Each pump has a 
capacity of 60,000 gallons per minute, and can therefore 
pass sufficient water te condense all the steam used at the 
most economical turbine loading. The second pump will 
be required only at maximum output, or when the circu- 
lating water is above normal temperature. The air pump 
is of the rotative dry-vacuum type and is driven by a 
variable-speed, direct-current motor. It is arranged for 
two-stage operation in a single cylinder and has a diameter 
of 39in. and a stroke of 30in. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, APRIL 9rx. 


Tue Ronreen Socrety.—Burlington House, Piccadilly, W. 
The Silvanus Thompson Memorial Lecture, by Sir Ernest 
Rutherford. 8 p.m. 

Royat Instirvution or Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. Lecture I. ‘* Scientific Signalling and Safety 
at Sea,’”’ by Professor John Joly. 3 p.m. . 

Tse Instirution or Civin ENGINEERS.—-Great George-street, 
Westminster, 8.W.1. Paper to be submitted for discussion, 
“The Derwent Valley Waterworks,” by Mr. E. Sandeman. 
5.30 p.m. 4 

InstiruTION oF ExectricaL ENGINEERS (ScorrisH Loca 
SectTion).—The Rooms, 207, Bath-street, Glasgow. Annual 
general meéting. Paper, ‘‘ The Control of Large Amounts of 
Power,” by Mr. E. B. Wedmore. 7.30 p.m. 


WEDNESDAY, APRIL 10rs. 


Royat Institution or Great Britain.—Albemarle-street, 
Piccadilly, W. 1. Lecture II. ‘‘ Scientific Signalling and Safety 
at Sea,” by Professor John Joly, 3 p.m. 

Liverroot ENGINEERING Socrety.—Royal Institution, Col- 
quitt-street, Liverpool. Paper, ‘‘ Bonus Payments to Labour 
as a Factor in Engineering Production.”’ 8 p.m. 


THURSDAY, APRIL Ilitu. 


Royat Instirvtion or Great Britatn.—Albemarle-street, 





Piccadilly, W. 1. Lecture I. ‘‘ Experimental Psychology,” by 
Lieut.-Colonel ©. 8. Myers. 3 p.m. 

InstiruTIoN OF Mixinc anp Mertatturcy.—Rooms of 
Geological Society, Burlington House, Piccadilly, W.1. Annual 
general meeting. Presidential address by Mr. Hugh F. Marriott. 
5.30 p.m. 

FRIDAY, APRIL 12rx. 


Roya InstiruTion or Great Brirary.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Absorption and Phosphorescence,’’ by 
Professor E.C.C. Baly. 5.30 p.m. 


SATURDAY, APRIL 13ru. 


Tue Ceramic Socrety.—Central Schools of Science and 'Tech- 
nology, Stoke-on-Trent. Papers, ‘‘ Sudanese Pottery,” by Mr. 
¥, Stirk, of Omdurman (to be read by Mr. W. Emery) ; ‘‘ The 
Bending of Easy-Fired Ware,” by Mr. B. Moore. 7 p.m. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending April 14th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Monday, April 8th.—No. 3 Coy., 6.30 to 8.30. 
Drill, 6.30 to 8.30. Signalling Section, 6.30 to 8.30. 

Tuesday, April 9th.—Lecture on Demolitions, 6.30. 
Drill and Bayonet Fighting, 7.30. 

Wednesday, April 10th.—No. 1 Coy., Drill, Knotting, &c., 
6.30 to 8.30. Recruits’ Drill, 6.30. 

Thursday, April 11th.—No. 2 Coy., Drill, Knotting, &c., 6 to 8. 
Recruits’ Drill, 6.30. Signalling Section, 6.30 to 8.30. 
Ambulance Section, 6.30 to 8.30. 

Friday, April 12th.—Musketry, 5.30 to 8. 

Saturday, April 13th——Entrenchments, &c., 2.45 to 4.45. 
Recruits’ Drill, 2.45 to 4.45. 

Sunday, April 14th.—Commandant’s Parade at Waterloo 
Station at 8.45 a.m., for work at Esher. Marching order with 
rifles. Mid-day and tea rations to be carried. 

Special Notice.—All drills will be held at heaslquarters unless 
otherwise stated. 


Reeruits’ 


Physical 


By order, 
MacLeop YEARSLEY, 
Captain and Adjutant. 


April 6th, 1918. 








Tue ENGINEERING TRADES (NEW INDUSTRIES) COMMITTEE.— 
At the request of the Association of British Motor and Allied 
Manufacturers, Dr. Addison, Minister of Reconstruction, has 
nominated Mr. H. C. B. Underdewn to serve upon the 
Engineering Trades (New Industries) Committee, and has 
authorised the formation of a Branch Committee for the motor 
industry, of which Mr. Underdown will act as chaitmaan. Mr. 
Underdown, in consultation with the A.B.M.A.M., has formed 
his Branch Committee as follows :—Mr. Bernard Caillard (vice- 
chairman), Mr.’ Edward Powell, Mr. J. B. Stocks, and 
Mr. Horace Wyatt—who will also act as secretary. Arrange- 
ments are being made for the formation of sub-committees 
representative of various branches of the industry. 


QUEENSLAND ARTESIAN WarTER SuppLty.—The Queensland 
State Hydraulic Engineer states that the total number of bores: 
in Queensland, according to the records of the department, is 
2980. Of these, 1132 are flowing bores, 1035 are bores pumping 
supplies, and 813 are in progress, abandoned, or uncertain. 
Government bores number 233, those owned by loca] authorities 
45, and those privately owned 2702. The estimated continuous 
yield from the flowing bores is 433,061,560 gallons per day, 
which would cover about 908 square miles of country to a depth 
of lft., if spread equally overthat area. There are now 126 bores 
marked as having ceased to flow, or over 11 per cent. of the total 
number of bores originally flowing. The first. bore noted as 
having ceased to flow was Saltern Creek No. 1, in December, 
1895. The deepest bore is Bimerah No. 3, 5045ft. The depart- 
ment has intimation, however, of a bore in the Blackall district 
which is said to have reached 5400ft. below the surface, but the 
reliable records in that case are not yet available. The hottest 
bore water is at Elderslie, 210 deg. Fah. This bore is also noted - 
for having struck the largest supply at a depth of 4500ft., 
originally estimated at 900,000 gallons a day. The Elderslie 
bore is about forty miles from Winton. Officially, the view is 
held that the subterranean supply is diminishing—that the 
amount now being drawn off by the bores is greater than the 
amount being added through the source of replenishment. 


Propos—ED FoRMATION OF AN ASSOCIATION OF BnriTIsH 
E.ectricaL ENGINEERS.—We are asked to give notice that a 
preliminary committee, consisting of :—Mr. L. L. Robinson 
(chairman), Hackney, President of Associated Municipal 
Electrical Engineers (Greater London) ; Mr. E. Calvert, Finchley, 
Hon. Secretary of Associated Municipal Electrical Engineers 
(Greater London); Mr. A. P. MacAlister (hon. secretary), 
Islington, Hon. Secretary of Chief Technical Assistants’ Associa- 
tion; Mr. H. Faraday Proctor, Bristol, Hon. Secretary, 
Incorporated Municipal Engineers’ Association; Mr. F. ; J 
Walker, St. James and Pall Mall Company, Managing 
Director; Mr. A. C. Bostel, Croydon, President, d lec- 
trical Power Station Engineers; and Mr. F. D. Napier, 
North Metropolitan Electric Supply Company, Willesden, 
has been considering the desirability of forming an Association 
of British Electrical Engineers, Electricity Supply Section. 
The members of the above committee, who hold official positions, 
in the I.M.E.A., A.M.E.E. (G.L.), &c., are acting in their personal 
capacities and quite unofficially, but are doing so with the full 
approval of the councils of the associations which they represent. 
After drafting preliminary objects and articles of association 
the committee interviewed the President of the Institution of 
Electrical Engineers, who has.given the project his hearty 
support. The primary object of this section of the Association 
is to safeguard the interests of all professional and technical men 
engaged in the electricity supply industry, but it is hoped that 
similar sections may be formed for those engaged in other 
branches of the electrival industries of Great Britain, each with 
its own council, which will be represented on a grand council 
which, in turn, will focus the activities of all engineers engaged 
in the electrical industries of the United Kingdom. The 
Association will be in no sense a trade union, but will be 
constructed rather.on the lines of the existing professional 
associations, such as, for instance, the British Medical Associa- 
tion. The proposal to form this new association was recently 
discussed by the Council of the Institution of Electrical Engineers 
which has appointed a special Vice-presidents’ Committee to 
meet the members of the preliminary committee, referred to 
above, and has agreed to call together mass meetings of 

rofessional and technical men engaged in the business of 
electricity supply throughout the country. Such meetings to be 
called both in London and at the Local Sections. At these 
meetings the project will be fully discussed, and a permanent 
executive will be appointed, charged with the duty of giving 
effect to the proposed formation of the Association, 
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FRENCH NATIONAL ENGINEERING CONGRESS. 


AN important Congress of French Civil Engineers 
was opened at the Sorbonne, on the 18th of the 
month. Its object, to put it into a few words, was to 
consider the reconstruction of industries and particu- 
larly that of engineering. ‘The meeting received the 
official recognition of the Government ; indeed, we 
understand that it was actually convoked by it, and 
the opening ceremony was attended not only by the 
President of the Republic, but also by the Ministers 
of Commerce, Munitions, Blockade, and of Liberated 
Territories. At the moment we are not in possession 
of a detailed account of the proceedings, but there 
lie before us extracts from the Presidential Address 
which was delivered by Monsieur A. Millerand. 
Throughout it all the dominating note is the necessity 
for concerted action if full advantage is to be taken 
of the enormous sacrifices which the nation has made. 
Monsieur Millerand appeals eloquently for full 
collaboration between scientists and industrials ; 
between capital and labour. ‘* Industry,’ he cries, 
‘** is doomed to wander in darkness if science does not 
illuminate its path and guide its footsteps.” What 
the united action of science and industry can effect 
was, he continues, amply demonstrated when the 
urgent call arose for national defence. ‘‘ Our 
industrial mobilisation, determined upon and begun 
at the historic assembly held among a few manu- 
facturers and representatives of the Minister of War 
at Bordeaux on September 20th, 1914, produced 
results which earned for French industries undying 
renown.” . “The metallurgical, mechanical 
and electrical industries—to take only a few examples 
—progressed in a manner which was truly marvellous. 
It is not too much to say that our chemical industries 
actually grew from the ground, while the war has 
endowed us with an optical industry.” . . . “It 
is for us to see that we do not lose the ground already 
gained,” is his exhortation. Then, to employer and 
employed alike he makes appeal that the lessons 
learnt in the trenches during the many months of 
terrible warfare shall not be forgotten. He calls 
upon both masters and men to “ play the game,”’ if 
such a British phrase be permitted. It exactly 
expresses his meaning; ‘‘ You have fought side by 
side ’’—he seems to say, though we do not quote his 
exact words—‘‘ and you have each learnt what sort 
of a fellow the other is. Now what you have both 
got to do is to stick together, obey all the rules of the 
game, and you are bound to win”; ‘from the 
melting pot of suffering and grief the French Republic 
will emerge purified.”” These are sentiments which 
we on this side of the Channel might well take to 
heart. 








PROVINCIAL LETTERS. 


MIDLANDS AND STAFFORDSHIRE. 


(From our own, Correspondent.) 


THE 


Easter at the Ironworks. 


Events in France have had a reflection in the 
iron market position here. Eastertide plans were revised 
at a number of the ironworks especially concerned in the 
output of fighting material, and the holidays have been 
confined to the lowest possible limits. Though it is not, 
of course, practicable to develop the building of complete 
standard ships in the Midlands, arrangements are in hand 
which will enable some of our big local constructional 
engineering firms to give further help in expediting the 
output of emergency craft. All the forges and mills 
engaged on shipbuilding material, such as cable iron, 
chains and anchors, and shipyard nut and bolt iron, are 
as busy as they can be. Aeroplane material is also in 
great request. 


Pig Iron Trade. 


Pig iron producers are selling in small lots. Best 
foundry numbers are hardly to be got, and the ordinary 
grades are so heavily sold that new business is discouraged. 
Efforts made to increase the output will materialise in due 
course, but meanwhile the shortage is widely felt. The 
demand is far beyond the possibility of supply. Holidays 
do notafiect the blast-furnaces, which continue in operation 
as usual. The present demand for foundry material, basic 
and hematite pig iron, is as great as at any time during the 
war. Official quotations continue as follows :—South 
Staffordshire part-mine forge, 100s.; foundry, 102s. 6d.; 
all-mine forge, 115s.; foundry, 120s.; warm air forge, 145s.; 
foundry, 155s.; special quality (Lord Dudley’s cylinder), 
167s. 6d.; cold blast, 182s. 6d. North Staffordshire, No. 4 
forge, 95s.; foundry numbers, 97s. 6d.; basic, 97s. 6d. 
Northamptonshire, No. 4 forge, 67s. 6d.; No. 4 foundry, 
89s.; No. 3 foundry, 90s.; No. 2 foundry, 92s.; No. 1 
foundry, 94s.; basic, 97s. 6d. Derbyshire, No. 4 forge, 
90s.; No. 3 foundry, 92s. 6d.; basic, 97s. 6d. 


Manufactured Iron Trade. 


The bar mills are being pushed to their maximum 
capacity. The Government figure of £13 17s. 6d. net at 
makers’ works for “ Crown ”’ or common bars is impossible 
of general application, having regard to present cost of 
production, and more has to be charged. Marked bars 
remain at £16 net f.o.t. at makers’ works. There is no 
appreciable change in nut and bolt bars. Three-eighths 
inch rounds are selling at £18 10s. for steel, and £17 12s. 6d. 
for iron sorts. Millowners consider themselves free in the 
matter of unspecified bars, and for them higher prices are 
obtained. The extras for small sizes are heavy, running 


from 10s. to 20s. per ton for }in., and as high as 50s. per ton 
in some cases for ;*;in. size. The men are reluctant to roll 
these sizes, though there is a constant demand for them 
from France. The control of gas tube strip by the 
Government, intimated last week as being in prospect, has 
not yet taken effect. Meanwhile business is proceeding 
on the old lines, makers quoting from £16 to £16 10s. per 
ton. Supplies fall far short of the demand. Negotiations 
continue in progress between the trade and the Ministry 
of Munitions, which has proposed a maximum of £1 or 
more below present prices. The limitation of strip prices 
liinges on the cost of puddled bars, which are now obtainable 
at £12 10s. and upwards, but some makers say they cannot 
be made to pay under £13 5s. per ton. The view still 
prevails that price control of gas strip should be accoin- 
panied by similar restrictions on puddled bars, which 
remain very scarce, and some makers, who are also 
consumers, hold that it is not worth while to put any on 
the market at present prices. 


Steel Supplies. 


There is a heavy accumulation of orders for rolled 
steel. Happily, the rationing of supplies to selected 
industries is here and there being increased, greatly to the 
satisfaction of manufacturers, who are in fear of losing all 
their private trade. Little can be done by importation to 
relieve the shortage. The withdrawal of the general 
licence has cut off supplies which were formerly very 
valuable in easing the situation, and no satisfactory scheme 
of particular licences has yet been got into operation. 
There are some hopes, however, that certain of the increased 
shipments of billets and sheet bars, which are this week 
announced from America, may find their way to the great 
Midland centre of consumption. Users here are com- 
paratively indifferent whether open-hearth or basic materia] 
is supplied by the American makers, so long as they can 
get hold of material of some sort. There is an increasing 
use in this district of discard steel, wherever supplies can 
be found, to make up for billet deficiency. Discard is 
coming in here from the North of England and South 
Wales at about £11 2s. 6d. per ton, which is only 5s. per ton 
below the present Government official maximum for 
Bessemer billets, viz., £11 7s. 6d. per ton. This last figure, 
however, as I plainly indicated in my last week’s letter, is 
confidently expected to be advanced shortly—most 
probably by the granting of a “‘ subsidy ” or bonus to the 
rollers, as has been done with “‘ Crown ”’ bars and with 
pig iron. 


Engineering Output. 


Facilities are still being sought by many of the 
Birmingham and district manufacturers for the installation 
of special machinery which will make it possible after the 
war to undertake new, and in some directions important, 
branches of manufacture. A very close supervision is 
being exercised by the local officials of the Ministry of 
Munitions, however, to the end that the output of machine 
tool shops and our restricted imports of plant may be 
utilised only to the best advantage. Many of the larger 
industrial establishments hereabouts are still growing. 


Labour Conditions. 


There is no marked displacement of labour yet in 
the district as the result of a considerably lessened number 
of contracts arriving just now from certain of the Govern- 
ment Munitions Departments. Provisional notices to 
terminate present engagements have been issued to a 
proportion of the workpeople at some of the Birmingham 
factories, where the immediate outlook is uncertain, but 
elsewhere there is a demand for more labour, both skilled 
and unskilled, and-the general percentage of unemployment 
in the district remains very low. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue general condition of the markets shows no 
change, and the interest taken in iron and steel business 
is at a very low ebb; partly on account of the restrictions 
and partly because attention is occupied with the course 
of the fighting. There has been no improvement in the 
supply of steel and finished iron, and scarcity is the note 
throughout. It is, however, noticeable that the steel 
demand falls more heavily than before upon the plate 
mills and upon the sections required for shipbuilding ; and 
this is likely to increase throughout the year, when the 
demand will fall upon the materials for the building of 
marine engines. The only part of the steel trade where 
relief in the matter of supplies is likely to come quickly is 
in the wire department. Lancashire wire drawers have 
been very short of rods, but a fresh local supply is expected 
to be forthcoming in about a fortnight. 


Foundry Iron. 


There was no particular sign of the great demand 
for foundry iron this week, but according to sellers there is 
no probability of any relief at present, and the quietness of 
the market here is rather apparent than teal. Outside 
buyers, that is, those who cannot provide a first-class 
certificate, are still unable to buy any quantity of foundry 
iron, and there is not much prospect for them at present. 
The nominal prices remain at 98s. 8d. delivered here for 
Derbyshire No. 3,.and 102s. 6d. for Staffordshire. The 
cost of Cleveland No. 3 would be about 104s. 6d. to 105s., 
including a merchant’s commission, but one hears very little 
about Cleveland this week. Complaints of delays on the 
railways are still in the air, but they are really rather less, 
and probably the Easter recess has given the companies 
an opportunity of getting some of the arrears of iron and 
coal delivered in this district. There has been a demand 
for forge iron, and the supply is not equal to the needs of 
the occasion, for very much more finished iron could be 
employed than is now being turned out. 





Foreign Steel. 


Merchants are still unable to do anything towards 
arranging for a renewal of the supply of foreign steo} 
whether billets or wire rods, much as it is now wanted’ 
and the only semi-steel which can reach the district from 
America is that which is brought over by the Government, 


Scrap. 

The demand for foundry scrap has not yet showy 
itself, although dealers are confident that it cannot be 
delayed very much longer, and when it comes there jg 
little doubt but that the stock accumulated will very 
quickly be taken up. Hence it might be worth while fo» 
consumers to make their buying arrangements early and 
certainly it would be dangerous to allow the yard stocks 
to fall too low. The price for good qualities of broken 
machinery scrap remains firm at £6 5s. per ton, delivered 
free to a buyer’s station in the Lancashire district, ang 
although I do not anticipate any serious rise in the price, 
it is certainly probable that the quantity available may not 
be sufficient. The mere fact that there is so little difference 
between qualities of cast scrap isa warning that the supply 
is insufficient ; just as the difference in price between 
Derbyshire, Staffordshire and Cleveland pig iron—alj 
foundry material of practically equal value—shows the 
strain on the supply. The need of more heavy wrought 
scrap is also fairly clear. The price being fixed ofticially, 
there is no opportunity of getting a warning from it of any 
scarcity ; but the willingness to take scrap of rather less 
than the average quality, and pay for it as first-class 
materia], is sufficiently significant. Probably twice the 
present supply of wrought scrap would not be too much 
for this district. Heavy steel scrap cannot be called 
scarce yet, but dealers say that they can dispose of all that 
comes in without any trouble at the full maximum, so that 
one may assume that there is not too much of it about, 
Steel turnings are quoted at 65s. on trucks, and in some 
cases dealers are able to obtain a buying commission of 
24 per cent. 


Metals. 


There is little news as regards copper, and the 
official prices for standard strong sheets and ingots 
remain as they were. ‘Tin is rigidly held, although there 
have been signs that the market would be too strong for 
the control. Small lots of English ingots were quoted 
here at £322 10s., but probably large lots could be bought 
at 30s. or 40s. less. Good scrap gun-metal is at about 
£128 per ton, and yellow brass at £90. 


Railway Delays and Motor Haulage. 


In view of the fact that a large number of motor 
wagons en route for London, from the makers in Glasgow 
and elsewhere, travel the whole distance vid Manchester 
“light,” the Board of the Manchester Chamber of 
Commerce has directed that representations should be 
made to the Road Transport Board, the Ministry of 
Munitions, and the War-office, with a view to seeing 
whether some arrangement could not be made to utilise 
the journey from Manchester to London for the carriage 
of goods. The need is very great at the present time, 
as many complaints are made by shippers to oversea 
markets vié London that the railway companies are 80 
congested as to be unable to carry their packages, which 
are consequently accumulating week by week in Manchester 
warehouses. The proposal seems to be an eminently 
practical one If the suggestion is carried out it would 
prove a source of revenue to the Government, and expedite 
the transport of goods materially. 


The Cotton Trade. 


Further curtailments in cotton spinning and 
weaving have been found necessary, and both spindles and 
looms to be run without licence have been reduced to 
50 per cent. There are certainsexceptions and qualifica- 
tions, and it may be some time before the effect of them on 
production is clearly seen. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The activity that has been the chief characteristic 
of the hematite pig iron trade for so long still continues, 
and throughout the entire district there is a very busy state 
of affairs. The volume of iron being produced is 
exceedingly large, and the whole of it is going into 
immediate use, loca] steel makers taking a big proportion 
of the output. So far as Barrow alone is concerned, little 
iron is sent away. There are in all thirty furnaces in blast, 
but more are needed, as it is evident that a bigger delivery 
of metal will be wanted by some consumers. Prices are 
steady, with the full maximum rates quoted of 127s. 6d. 
per ton f.o.t for parcels of mixed numbers of Bessemer 
iron, and special brands are at 140s. per ton f.o.t. For 
these latter brands there has been a growing demand for 
some time, and apart from local wants users in various 
parts of the country are pressing for deliveries. From 
present appearances the briskness in the iron trade of this 
district is assured for a long time ahead. 


Iron Ore. 


The demand for hematite iron ore continues to 
be very heavy, not only on the part of local smelters, but 
from outside users. For some time past practically the 
whole of the tonnage raised has been used up at furnaces 
not far distant from the mines. The tonnage available is 
rather better than it was, and shows a big improvement 
as compared with what it was this time last year. 


Steel. 


There is a very busy state of affairs in the steel 
trade. At both Barrow and Workington every available 
mill is working and good outputs are being maintained. 
The demand for the most part isor semi-finished steel, 
mostly in sections of various sorts, billetslargely. These 
are made up both in the district and elsewhere. Billets 
are at £10 7s. 6d. per ton. Special sorts of steel are in good 
demand. For steel shipbuilding material the demand 
continues to be very full on local as well as general home 





account. The plate mill is busy at Barrow, as also are the 








Own 
it be 
re ig 
very 
> for 


and 
ocks 
ken 
ered 
and 
rice, 
not 
nce 
ply 
een 
all 
the 
ght 
lly, 
‘ny 
less 
ass 
the 
wh 


led 





Aprit 5, 1918 


THE ENGINEER 


305 














stee] foundries on castings of various kinds, Ship plates 
areat £11 10s., and boiler plates at £12 10s. perton. Rails 
are quiet, with heavy sections at £10 17s. 6d, to £11 per ton, 
heavy tram rails £14, and light ordinary sections £14 to 
£14 10s. per ton, 


Shipbuilding and Engineering. 


In these trades the men answered the call to work 
the Easter holidays loyally, and throughout last week end 
the works continued to be well employed, only one or two 
departments easing down. 


Fuel. 

There is a brisk demand for steam coal, and the 
quotation remains at 27s. 6d, to 30s. per ton, delivered, 
for Durham or Northumberland sorts. House coal is in 
steady demand at 30s, to 39s. 2d. per ton, delivered. 
The demand for coke is full, with East Coast qualities at 
38s. 6d. to 42s, Gd. per ton, delivered, Lancashire cokes 
are at 37s. 6d. per ton, delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Workers and the Holidays. 


Munition workers in the North-Eastern area 
responded splendidly to the appeal of the Minister of 
Munitions to forego their Easter holidays in order to main- 
tain the steady flow of war material to the fighting forces. 
So far as the shell shops were concerned, very few hours in 
the aggregate were lost during the holidays. The women 
workers on Tyneside and Teesside set a splendid example 
by continuing to work night and day. Several engineering 
works were in normal operation right over Easter. There 
was also but a brief interruption of work in the iron, steel 
and shipbuilding trades, operations only being suspended 
from Saturday noon until Tuesday morning. 


Cleveland Iron Trade. 


The holidays have in no way interfered with the 
busy industrial state of affairs in the pig iron trade. The 
blast-furnaces were kept going at full pressure. The iron- 
stone miners, too, continued work without a break. The 
allocations for April are now to hand, and they are again 
on a fairly generous seale, and with iron in good supply 
there will be no difficulty in placing the contracts. But to 
place the contracts is one thing nowadays and to obtain 
deliveries another. During the past three or four months 
the transport position has been getting steadily worse, and 
the end of March witnessed another large cancellation of 
allocations against which it was found impossible to make 
deliveries. In this district makers are steadily piling up 
stocks, whilst works in other parts of the country are 
threatened with a stoppage, so it is stated, owing to the 
lack of iron. The solution is obvious, and it is to be hoped 
that official action will not be long delayed. Prices are 
unchanged, No. 3 Cleveland and the lower qualities being 
quoted at 95s. per ton, with No. l at a premium of 4s. per 
ton, whilst for export No. 1 is 119s. per ton, and No. 3, 
No. 4 foundry, and No. 4 forge 114s. per ton f.o.b, 


Hematite Pig Iron. 


There is no cessation of activity in the hematite 
pigirontrade. All the furnaces were kept in full operation 
over the holidays. The demand from the home steel works 
continues insistent, and the whole of the output is going 
into immediate consumption. The make of hematite is 
now supplemented by a big output of basic iron. In the 
export trade only the most urgent needs of our Allies are 
receiving consideration. The home price of East Coast 
mixed numbers of hematite remains firm at 122s. 6d., 
whilst for export the quotation is 147s. 6d. 


Manufactured Iron and Steel. 


There was no uniformity in the finished iron and 
steel] trades so far as the holidays were concerned. Ina 
large number of cases the break was from Saturday 
until Tuesday morning, and in others, where the work was 
not so urgent, a start was made on Wednesday morning. 
There is little change in trading conditions. Government 
contracts of a varied character continue to flow in abun- 
dantly, and the works are kept excessively, busy. There is 
a particularly large output of shipbuilding material, and all 
present demands are readily met ; but as the shipbuilding 
programme is expanded it is obvious that the needs of the 
shipyards will make greater calls on the steel plants. The 
principal quotations for home trading are as follows :— 
Steel ship plates, Zin. and upwards, £11 10s.; ;8;in., £11 15s.; 
tin., £12; under fin. down to ,in., £14 10s.; under jin. 
down to }in., £16; under fin. down to .3,in., £17; steel 
boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel 
joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s; common iron bars, £13 17s. 6d.; best’ bars, 
£14 7s. 6d.; double best bars, £14 15s.; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above ,’;in. thick, £16 ; ,5,in. and under 
to 16 gauge inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, squares, 
&c., £12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £13 10s. to £14 10s.; packing iron, 
tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21: steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; steel 
ship plates, £13 10s. to £15; steel joists, £13 ; steel hoops, 
£19 to £19 10s.; steel sheets, singles, £20; steel sheets, 
doubles, £22 ; steel strip, £17 10s. to £18 10s.; heavy steel 
rails, £12 5s. to £13 5s, 


The Coal Trade. 


The coal trade is now without doubt in a very 
satisfactory position. All the collieries producing steam 
and gas coal are heavily stemmed with tonnage for both 
Allied and neutral markets, and this, on top of the con- 
tinued firm industrial demand, has stronethened the whole 








position considerably. The authorities are also affording 
better facilities in the matter of licences for neutral destina- 
tions. Best and Tyne prime steams for any position are 
sparingly offered, and firmly quoted at recent prices. 
Second steams, although still freely offered for all April 
shipment, are firm in value, and pits are working full time. 
Blyth and Tyne smalls remain neglected, with immense 
stocks at weak nominal minimum prices. The Durham 
gas coal trade is much brighter. Bests and superiors are 
freely booked for a fortnight ahead, and numerous inquiries 
are circulating for later shipment. Quotations show a 
firmer undertone. Second gas coals are also in an im- 
proved position, and the pits are working fuller time. Peas, 
nuts, coking and smithies are in keen demand, and the 
output is fully taken up for home works. The Durham 
bunker coal trade on the open market shows no improve- 
ment, Sellers are numerous, and prices nominal. The 
official demand for superiors, however, is fully up to the 
recent average. There is a pretty good market for gas 
coke, but the export trade in furnace and foundry coke pre- 
sents no new features, Principal quotations are as 
follows :—Northumberlands : Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; Tyne 
prime steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for the 
home trade ; 28s. 6d. to 32s. 6d. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. 
to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 25s. 
to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s.; best bunkers, 27s. 6d.; superior qualities, 
30s.; ‘smithies, 29s. to 33s. 6d.; peas and nuts, 31s. to 
33s. 6d.; coking coals, 19s. 6d. to 20s. 6d.; patent oven 
coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. for home use, 
45s. for export ; gas coke, 32s. 6d. to 35s. 








SCOTLAND. 


(Prom our own Correspondent.) 


Non-ferrous Metal Industry. ° 


A MEETING of the firms interested in the non- 
ferrous industry in Scotland was held in Glasgow during 
the past week, when it was decided to form an association, 
to be known as ** The Scottish Non-Ferrous Metals Asso- 
ciation,” with the main object of protecting its members 
in relation to legislation, control, and other matters affect - 
ing their interests as traders. The secretaries of the asso- 
ciation are Messrs. Thomsen, M’Lintock and Co., C.A., 
149, West George-street, Glasgow. 


Engineers and Man Power. 


An aggregate meeting of the Amalgamated 
Society of Engineers was held in Motherwell, at the week- 
end, to consider the man-power proposals. Representa- 
tives were present from allover Lanarkshire. After a dis- 
cussion lasting two hours, it was decided to acquiesce in 
the Government proposals. 


Hand-loom Weaving. 


Coatbridge proposes to revive an old industry 
of the West of Scotland, in order to provide employment 
for discharged soldiers and sailors. It is in the nature of 
hand-loom weaving, once a thriving industry in and around 
Glasgow. The arrangements are in the hands of the Coat- 
bridge Naval and War Pensions Committee, which already 
has its eye on suitable premises. 


Short Weight in Coal. 


A considerable amount of dissatisfaction has been 
felt for some time in respect to short weight in the delivery 
of coal in railway wagons from the coalfields to distributors’ 
yards and sidings. Instances of wagons being several 
hundredweights short are not uncommon. ‘The Coal 
Merchants’ Association of Scotland has decided to take 
action in the matter. Representations are being made 
to the Coal Controller, and it is hoped that thereby mer- 
chants may derive some form of redress before the coal 
rationing scheme comes into operation. 


Pig Iron. 


No change has occurred in the pig iron trade. 
The searcity of forge and foundry qualities is becoming 
more and more accentuated, and week by week certain 
grades are falling out of the market for general use, until 
now consumers have little choice. In the meantime, 
too, producers have on occasion to divide deliveries to 
meet the most urgent calls. Prices are all firm. 


Quotations. 


Approximate values still run about the follow- 
ing :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.: Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s,:; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


All classes of finished material are still very 
difficult to procure. The shortage in deliveries of sup- 
plies, however, is simply the outcome of the inability of 
the works to produce larger quantities, and until new mills 
are in operation no permenent relief can be expected. 
Ordinary business is still of the hand-to-mouth order, and 
only minimum quantities are dealt in. At the steel works 
the demand for shipbuilding supplies is fully maintained, 
and anything in the shape of plates and sectional materials 
is quickly snapped up. Shell bars, too, receive their full 
measure of attention. Steel sheets are very active, having 
a very urgent market to meet, with the heavier gauges 
particularly in evidence. The malleable ironworks report 
an unabated demand for both steel and iron bars. General 
orders for the latter are well to the fore, but makers are 
unable to do much in that line. A movement has been 





mooted to arrange for more generous supplies to ordinary 
consumers, but up to the present nothing definite has been 
arrived at. Machine tool makers have plenty of work on 
hand, while the demand for rivets, bolts, and nuts cannot 
always be fuily met, Exports for the most part are prac- 
tically discontinued. ~ 


Coal. 


No change of note has taken place in the coal 
trade, Generally speaking, the turnover is remarkably 
good considering the present circumstances, and, apart 
from transport difficulties, there is little to grumble at. 
In the West of Scotland industrial calls are much in 
evidence, and household demands show no inclination to 
decrease, though a considerable portion of the business 
passing in the latter is undoubtedly against possibilities 
of a future shortage. The Lothian collieries have a big 
quantity of Admiralty orders on their books, and, with 
local requirements maintained, business is brisk. Con- 
ditions in Fifeshire are also of a satisfactory nature. | Ship- 
ping facilities have been more generous of late, and em- 
ployment has been steady in consequence. The aggregate 
shipments from Scottish ports during the past week 
amounted to 173,207 tons, compared with 179,526 in 
the preceding week, and 137,347 tons in the corresponding 
week of last year. Ell coal is quoted, f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigations, 30s.; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
21s.; first-class screened navigations, f.o.b. at Methil or 
Burntisland, 29s. to 3ls.; first-class steams, 28s.; third- 
class steams, 24s.; best steams, f.o.b. at Leith, 26s. 6d.; 
secondary qualities, 25s. 6d. per ton. Prices quoted only 
apply to French and Italian business ; for all others 2s, 6d. 
per ton must be added. 








SHEFFIELD. 


(From our own Correspondent.) 


The Easter Break. 


“Wuitst the employees in certain departments 
here have worked throughout Easter without a break, it 
is a fact that the majority of the men and women have 
had at least two or three days’ holiday, and some depart- 
ments have been closed down for a whole week. The 
latter period seems rather a long one under the cireum- 
stances; but in spite of the intense activity on the Western 
Front, there appears to be a very appreciable surplus of 
some kinds of shell, and the workers will return all the 
fresher, for it is quite plain, in many cases, that the strain 
of the high rate of munitions production, year after year, 
is being pretty severely felt. It is in such things as small 
shell, used as aircraft projectiles, tank plates, certain types 
of guns, machine-gun parts, especially springs, and general 
aeroplane steel that the Easter holiday has been made 
entirely subservient to urgent Government requirements. 
There has been, of course, other war material in pressing 
demand, but the ready response of the workpeople has 
realised an output over Easter that must be regarded by 
those in high places as quite satisfactory. As will be 
judged, it will be the week-end before a full resumption of 
operations can be reported, and then it will be found that 
a great deal of good work has been done in the way of 
overhauling engines and machinery, cleaning out boilers, 
and so on. 


Sheffield’s Trade with America. 


What was said in my previous letter regarding 
Sheffield’s seriously decreased trade with the United States 
was amply borne out by the chairman of William Jessop 
and Sons at the company’s annual meeting the other day. 
Mr. A. J. Hobson, whilst being able to announce that, as a 
result of the war, new trades had been added and ‘new 
industrial and commercial departures made, said the 
company’s future was a matter of concern to the directors. 
Owing to the necessity of keeping all the material necessary 
for the war in this country, he added, they had been 
increasingly unable to export goods to maintain the 
goodwill of their American trade. As the result of the 
States coming into the war, the Government of that 
country made inquiries as to whether its needs could be 
met at home, and the American manufacturers, rather 
naturally, assured them that they could supply whatever 
was required. Prohibitory regulations on both sides of 
the Atlantic followed, making it extremely difficult for 
manufacturers in Sheffield to do what they would like to 
keep touch with their customers in the States. “ If 
customers,” said Mr. Hobson, ‘“‘ who have been with a 
firm for many years are thrown upon the resources of that 
firm’s trade rivals for a period of one, two, three or four 
years, it is a very serious question as to whether the 
original firm will afterwards be able to regain its position.” 
From what I can gather, some firms here never will regain 
their old standing in certain of the oversea markets, but 
they are not letting the fact get too much upon their 
nerves. They are hoping, in the reconstruction that is 
gradually taking place, to secure more than equivalent 
business in new oversea markets. I should have liked to 
hear Mr. Hobson express his views about the possible 
future of the great Russian markets, because very few steel 
men in Sheffield are more familiar with the subject, or 
more impressed with the value to us of those markets, 
which at one time seemed to be coming to us in a good 
share. Of course, they may do so even yet. 


Criticism of the Government. 


The annual meetings of the big Sheffield steel 
works are always looked forward to as opportunities for the 
ventilation of opinions held, often pretty strongly, by the 
directorates; so that I may be excused, perhaps, for 
occupying a little space in reference to them. Mr. Hobson, 
for instance, indulged in some very candid criticism of 
Yovernment methods in dealing with the steel trade, and 
if it is the sort of criticism that can often be heard in the 
clubs, it is only more truly what these steel men, many of 
whom have themselves served, or are still serving on 
various Government committees, really think. The 
constant interference of Government Departments makes 
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the management of a steel business extremely difficult. 
“We have,” said the chairman of Jessops, “a very 
depleted staff, and the amount of returns sent for add 
very greatly to our work. Unfortunately, those returns 
pass into the hands of officials who try to control the 
business from the paper returns. Accountants venture to 
value assets, although they have had no training as 
valuers. A commercial view of unrealised stock and assets, 
however weighty it may be, is not accepted, but an 
accountant’s view of what they should be worth is 
substituted for what they really are worth. Further, they 
seem to inspire the management of business on the basis 
that one is to do nothing but what Government Depart- 
ments want done, and to do it in the order they want. 
And this effort to insist upon the work being done when 
and how they wish is not centralised in any one department, 
but is part of several Ministries, which are constantly 
making contradictory and clashing requests and getting 
into each other’s way. One Department will insist upon 
something going first, and then when the firm goes to 
another Ministry for priority to get raw materials, 
machinery or labour, it is turned down, so that the first 
one does not get what was wanted. These contradictory 
priorities and instructions are a source of endless trouble 
and friction in gettmg on with business. As a matter of 
fact, the slowness of production in shipbuilding does not 
in the least surprise me, and that paralysis of business is 
going to spread through all the great steel and engineering 
businesses of the country, if the Government will not 
recognise that officials not familiar with the work will 
make a hash of trying to manage them on paper and paper 
returns from Government offices alone. . . . If I make 
this protest that we should be given greater liberty in the 
management of our businesses, I make it because I feel 
that we are debarred from putting our full weight in the 
manufacturing of goods necessary to the country by the 
irritating and constant interference and control, and by 
the failure of the various Ministries in London, to correlate 
with each other, and not keep constantly getting in each 
other’s way in dealing with us down in the Provinces.” 
These are not the words of a grumbler, but the outspoken 
opinion of a thoroughly practical man, who, moreover, is 
simply voicing the views of his fellow leaders in the steel 
industry. They are worth serious consideration. 


Steel Profits and Outputs, 


Then, again, Sir Robert Hadfield, addressing the 
shareholders in his company, had several interesting things 
to say. It was but natural, perhaps, in view of the 
findings of the Select Committee on National Expenditure, 
that the head of Hadfields, Limited, should refer to steel 
firms’ profits. His own firm paid 30 per cent. for the past 
year, the same as for the previous twelve months. Looking 
over a number of reports issued by enemy firms, Sir Robert 
said he noticed that out of more than a score of large 
companies engaged in the iron and steel industry, eleven 
paid dividends of 17 per cent., nine over 20 per cent., and 
six over 25 per cent. In the case of one very large steel 
works, a distribution of 60 per cent. for the year was paid, 
and a firm with a capital of about a million was stated to 
have made a profit of double that sum. Such figures, he 
thought, should be borne in mind by those people who 
criticised the profits of British concerns. Such profits 
were being wisely spent in increasing the output of iron 
and steel in this country, and in giving employment to 
thousands of people. Sir Robert appealed for greater 
Government encouragement in the matter of inventions 
and patents, and contrasted our method with the more 
sympathetic policy in the States, where, last year, 70,000 
applications for patents were made, and 40,000 granted. 
Referring to the question of output of steel, which, in this 
country has made big strides since the outbreak of war, 
he made some interesting comparisons with that of America 
and of Germany. The world’s capacity at the opening of 
1918 was 100,000,000 tons, or an increase of 20 per cent.; 
the annual capacity of the United States had risen in the 
last two years by 25 per cent., America’s gain for the past 
nine months having been double Germany’s increase over 
the whole period of the war, and our capacity had advanced 
from 8,000,000 to about 12,000,000 tons. 


Germany’s Intentions. 


Quoting from an article on “ Trusts,” which 
appeared in THE EnGINEER—February 8th—Sir Robert 
Hadfield said, it was there pointed out that notwithstanding 
the fact that we held the lead only twenty years ago, and 
also in spite of our natural superior shipping facilities, 
our vast Colonies and our huge capital investments in 
foreign countries requiring iron and steel goods, we 
unaccountably lost the position in iron and steel exports 
to the Germans a few years before war broke out, and at 
the pre-war rate of progress we should soon have been 
relegated to a very inferior place. ‘‘ That the Germans,” 
added Sir Robert, “intend, if possible, to renew their 
subsidisation policy immediately after the war is already 
shown by recent discussions before various syndicate 
conferences, and by the lavish shipping bounties promised 
by their Government. The lesson is plain and unmis- 
takable. Our manufacturers must organise with thorough- 
ness and discipline, and our Government must regard the 
assistance to be given to our industries as a supreme duty. 
Germany has been organised for trade as for war, and she 
intends to be similarly organised in the future. It is, 
therefore, for us to meet organisation with organisation. 
There is no other way.” This is a subject upon which Sir 
Robert has recently been in conversation with Mr. Bonar 
Law, who admitted that Germany is distributing more 
profits than is the case in thiscountry. The fact is, we are 
trying to pay for the war as we go on, or, as Sir Robert 
put it, the steel makers are helping to pay for the war, 
whilst their German rivals are being subsidised. Another 
director, Mr. A. M. Jack, was even more pronounced in 
his views. To his mind, the marvel was that there were 
any steel firms in the country at all before the war. How 
they ever found it possible to make an ounce of steel, 
handicapped as they were by the economic laws that 
obtained here, was a cause for wonder. But for the fact 
that they were British, the war would have been forced 
on a steel-less country, he declared, for no other country 
could have withstood the economic conditions to which 
they were subjected. Mr. Jack’s view may seem extreme, 


conditions more severely in pre-war days than did 
Hadfields, even to the extent of dismantling shell shops, 
which should have been a valuable asset of the nation. 
Other Sheffield armament firms had similarly trying times, 
however, during periods when it really seemed that the 
then Government’s main object was to handicap the 
British steel trade. Now is the Government’s opportunity 
of reversing that policy,not only during, but after the days 
of reconstruction. 


Round the Works. 


Regarding the formation of the new steel 
combine—United Steel Companies, Limited—-a report 
which has reached me from South Wales appears to 
suggest a development in that direction, though of that 
I may learn something later. The directorate of Hadfields 
has recently undergone one or two interesting changes. 
Mr. P. B. Brown and Major A. B. H. Clerke have been 
appointed additional managing directors, and Mr. A. M. 
Jack becomes deputy-chairman. There was a rather 
curious occurrence here shortly before the Easter break, 
the crucible furnaces being held up for a time through a 
strike of South Yorkshire coke-oven workers. The trouble 
arose out of a dispute between two trade unions, but, 
happily, differences were composed before any serious 
damage had resulted through the stoppage. The cutlery 
trade here has just been busy arranging for the carrying 
out of a scheme for the rationing of supplies of steel, iron 
and non-ferrous metals, which form their raw materials, 
and by this means it is hoped to ensure fairly regular 
supplies, evenly distributed amongst the firms concerned. 
Cutlery manufacturers report a continued good demand 
from practically all quarters, though some Government 
work seems falling off. As showing the coal output position, 
the directors of the Rossington Main Colliery Company 
state that if they could only secure the men, and house them 
when secured, the output of the colliery could be raised 
by half as much again. The Ministry of Munitions has 
issued permits to the Hatfield Main Colliery Company for 
the complete equipment of one shaft for coal winding, and 
a pair of permanent winding engines is now being erected, 
and a permanent headgear in ferro-concrete has been 
ordered. The power-house is completed, and a pair of 
air compressors has been installed. The iron, steel and 
coal positions show no change, but the demand for all 
kinds of iron and steel scrap is very insistent. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


New Conciliation Board. 


TuE delay in dealing with disputes in the coalfield 
has been a frequent cause of trouble, but recently the 
members of the Conciliation Board signed a further agree- 
ment setting up a committee of seven from each side to 
expedite the investigation and settlement of disputes. 
Another matter for satisfaction is the agreement come to 
between representatives of the Coal Owners’ Association 
and representatives of the Monmouthshire and South 
Wales Colliery Examiners’ Association, for the establish- 
ment of a joint board for dealing with matters affecting 
the terms of employment of the colliery examiners. The 
board will consist of ten representatives from each side, 
with a president on each side. The parties pledge their 
respective members to endeavour to avoid difficulties or 
disputes, but should they arise the owners or the manage- 
ment, together with the officials, are to endeavour to 
settle all matters at the collieries. In the event of failure, 
questions at issue are to be referred to the Board, the 
decisions of which are to be retrospective. Notices to 
terminate contracts must not be given until the Board has 
failed to agree. This agreement is terminable by three 
months’ notice, and collective notices to terminate con- 
tracts are not to be given during the continuance of the 
agreement. 


Coal Trade Administration. 


The immense amount of work devolving upon 
the staff of the Monmouthshire and South Wales Coal- 
owners’ Association, as the result of war conditions, has 
led to a complete reorganisation in order to secure the 
highest degree of efficiency. Mr. Finlay A. Gibson, the 
secretary, has now divided the work so as to minimise 
trouble to the many inguirers for information concerning 
details of the trade. Mr.T.V. Richardson has charge of the 
generaland the secretarial work of the association|; Mr. H. 
M. Grizelle of the various committees, and of the work of the 
Coke Ovens and By-products Works Association ; Mr. J. 
R. Williams deals with stoppages and disputes; and Mr. 
F. M. Witzell with coal and coke supplies. The statistical 
department is under the control of Mr. W. H. Wright and 
Mr. A. J. Hendry. Mr. T. G. Rowe is the commercial 
manager of the Pitwood Association, and Miss Waite, 
appointed by the Controller of Timber Supplies, deals with 
the work of the Pitwood Allocation Committee. 


Current Business, 


Operations on the coal market have been prac- 
tically at a standstill, inasmuch as arrangements for the 
loading of cargoes this week were completed before the 
holidays. Work in the coalfield was suspended for the 
first three days of this week, so that production has 
been substantially curtailed, and owners have had an 
opportunity to reduce their stocks. Supplies of all 
superior grades of large coals being in demand by the 
authorities, have been very difficult to get released on 
ordinary export account, but lower qualities have been 
fairly plentiful. It has only been in the case of a vessel 
arriving unexpectedly that an occasional order could be 
picked up, and in these circumstances business has been 
dull and inactive. Small coals continue quiet, and there 
has been no inquiry of note for them. Coke and patent 
fuel markets have shown no feature, though firmness pre- 
vails, and pitwood continues at the maximum of 65s. 


LATER. 
There has been very little business so far this week, and 





but no firm in Sheftield_ probably felt the force of those 


most descriptions of large coals are scarce, with the result 





that supplies available are reserved by the authorities, 
whose requirements are fairly substantial. Standing 
stocks have been much reduced, so that colliery owners 
have for the time being no lack of empty wagons, and the 
miners have been able to make a good start. Small coals 
are by no means so plentiful, particularly best bunkers, 
which are quite difficult to pick up. Colliery owners have 
received from the District Coal and Coke Supplies Com- 
mittee the quantities allocated to them for the period from 
April 8th to May 4th in accordance with the scheme for the 
allocation of orders in order to equalise work. Of course 
it is recognised that a scheme so revolutionary in practice 
cannot be worked with absolute smoothness and satisfac- 
tion to all, and that for the first month or so difficulties will 
occur, but at the same time colliery owners in a number of 
cases are not a little disappointed at the quantity which 
is allocated to them for the first four weeks from Monday 
next, as the quantity is less than they expected. Inquiries 
show that the quantity allowed to certain undertakings 
does not provide more than sufficient work for four days 
a week. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 20s. id. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 31s. 6d.; seconds, Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 30s.; seconds, 
29s.; patent fuel, 32s. 6d. Coke, 50s.; pitwood, ex ship, 65s, 


Newport. 


The coal market has been devoid of any feature, 
the holidays being largely responsible for the idle condi- 
tions prevailing. Excepting for the superior classes, coals 
are rather dull and easy, the demand being very restricted. 
Schedule prices (less 2s. 6d. for France and Italy) :—Steam 
coal: Best Newport Black Vein large, 32s. 6d.; Western 
Valleys, 31s. 6d.; best Eastern Valleys, 31s. 6d.; other sorts, 
30s. 6d.; steam smalls, 20s. 6d. to 23s. Bituminous coals ; 
Best house, 35s. 6d.; seconds, 33s. 3d. Patent fuel, 32s. 6d.; 
pitwood, ex ship, 65s. 


Swansea. 


There has been no development of note in the 
anthracite section. The accumulation of tonnage over the 
holidays has resulted in rather more loading activity, but 
there is no great pressure for supplies, and new business 
shows no appreciable expansion. Schedule prices (less 
2s. 6d. for France and Italy) :—Anthracite : Best breaking 
large, 32s. 6d.; second breaking large, 31s 6d.; third break- 
ing large, 30s.; Red Vein large, 28s.; machine made cobbles, 
41s. 6d. to 45s.; French nuts, 41s. 6d. to 45s.; stove nuts, 
4ls. 6d. to 45s.; beans, 35s. 6d. to 37s. 6d.; machine made 
large peas, 22s. 6d.; rubbly culm, 13s. 6d. to 15s. 6d.; duff, 
9s. to 10s. 6d. Steam coal: Best large, 32s. 6d.; seconds, 
29s. 6d.; bunkers, 24s. 6d. to 26s.; smalls, 19s. 6d. to 21s. 6d. 
Bituminous coal: Through and through, 29s. 6d.; smalls, 
26s. 6d.; patent fuel, 32s. 6d. 


Tin-plates. 


The tin-plate industry is busy, and the only 
holiday taken by the men was Easter Monday. Business 
continues very quiet. At the end of last week there was 
a special meeting of the joint conference of Employers’ 
and Workmen’s Committee to deal with recruiting and the 
industrial mobilisation of West Wales workers. About 
1000 men are asked for from the tin-plate works. Of this 
number 300 are required immediately. Under existing 
arrangements no man in the tin-plate industry is called up 
except on an understanding with this committee. By this 
means indispensable men may be retained, and trouble is 
avoided by minimising the chances of bodies of men being 
thrown idle. Quotations: Block tin, £316 per ton cash 
and for three months ; copper, £110 per ton cash and for 
three months. Lead: Spanish, £29 10s. per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mr. C. L. FAULKNER asks us to state that he has entered into 
partnership with Messrs. Bolling and Lowe, 2, Laurence 
Pountney-hill, London, E.C. 4. 


THe Government having requisitioned the Metropolitan 
Water Board’s central offices in Savoy-court, the Board has now 
removed to new central offices at South-place, Finsbury- 
pavement, London, E.C.2. The new telegraphic address is 
“* Water Board, Ave, London,” and the new telephone numbers 
are London Wall, 6687-91. 


WE are asked to state that the business hitherto carried on 
under the title of Schaffer and Budenberg, Limited, of Broad- 
heath, near Manchester, has now become an entirely British 
undertaking, and that its name has been changed to Budenberg 
Gauge Company, Limited. We are further asked to state that 
Mr. C. F. Budenberg, a natural-born British subject, who has 
been the manager of the business for the past twenty-nine years, 
and managing director since the company was incorporated in 
1902, has purchased all the issued shares, which are now held by 
the Trustee of a deed of settlement, made by Mr. Budenberg. 
for the benefit of himself and his family. Mr. Budenberg will 
continue to act as managing director, and there will be associated 
with him as directors Mr. R. M. Chiswell and Mr. R. H. Jackson, 
A.M.I. Mech. E., both of whom have been connected with the 
business for many years. The business will, therefore, be 
conducted in the future under the same management and in the 
Same manner as at present. 








At the twenty-fifth annual general meeting of the West of 
Scotland Iron and Steel Institute, to be held in the Royal 
Technical College, George-street, Glasgow, on April 26th, 1918, at 
7p.m., the following resolution wil be submitted and moved :— 
“That the Title of the Institute be changed from ‘ The West 
of Scotland Iron and Steel Institute ’ to ‘ The Iron, Steel, and 
Metallurgical Institute of Scotland.’ ” 
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CATALOGUES. 


Narprer Saw Works, Inc., Springfield, Mass., U.S.A.—Tllus- 
trated pamphlet dealing with metal-cutting band saws. 

Ep. Brenyuis anp Co., Limited, Little Hulton, Bolton.— 
Illustrated booklet describing the Bennis patented coking stoker, 

Coir, MaRcHANT AND Morty, Limited, Bradford.—Catalogue 
68: Illustrated pamphlet dealing with various types of con- 
densing plant. 

ENGINEERING aND Aro Lamps, Limited, of St. Albans,— 
illustrated list of fittings designed for half-watt and metal 
filament lamps. 

Tue Triplex Safety Glass Company, Limited, 1, Albemarle- 
street, Piccadilly, London, W. 1.—Illustrated pamphlet entitled 
“On the Merit of Triplex.” 

Vickers, Limited, London. —lIllustrated catalogue of 
numerous generators, motors, &c., made by the firm, with 
descriptions and particulars in Russian. 

Tue Enclosed Motor Company, Limited, Finsbury-court, 
Finsbury-pavement, London, E.C 2. A series of leaflets illus- 
trating the ‘‘ Emcol ”’ patented enclosed motor. 

British THomson-Hovuston Company, Limited, Rugby.— 
Descriptive List No. 4161. Illustrated pamphlet dealing with 
Ironclad Oil-break Switchgear. Type O, Form K. 

Britisu INSULATED AND Hetssy Castes, Limited, Prescot, 
Lancs.—Leaflet No. P149, giving illustration, brief description, 
and prices of Prescot fuse boxes (Home-office type’. 

Tue Constructional Engineering Company, Titan Works, 
Charles Henry-street, Birmingham.—lIllustrated leaflet, giving 
particulars of improved rapid-melting fuel-economising cupolas 

THE RENEw Etecrric Lamp Company, Limited, Treleo Works, 
Harrow-road, Willesden Junction, N.W. 10.—Price list for 
renewing ordinary and half-watt electric incandescent lamps by 
the ** Treleo ”’ process. 

THe General Electric Company, Limited, 67, Queen Victoria- 
street, London, E.C.—Catalogue of G.E.C. All-British are lamp 
cirbons, including those for open and enclosed type lamps, 
flame lamps, kinematograph lamps, &c. 

B, anp 8S. Massey, Limited, Openshaw, Manchester.—Cata- 
logue No. 2390 H. Illustrated pamphlet dealing with steam 
hammers for cogging and tilting steel. The hammers referred 
to vary in capacity from | ewt. to 5 tons. 

Barimanr, Limited, 10, Poland-street, Oxford-street, London, 
W. 1.—*‘ The Welding Test,” illustrated booklet, giving a survey 
of some of the firm’s activities, with illustrations showing many 
instances of repairs by welding on the firm’s system. 

Tur Baldwin Locomotive Works, Philadelphia, Pa.—Records 
Nos. 88 and 89, dealing respectively with ‘‘ Santa Fé Type 
Locomotives,” and ‘‘ The Development of the Eight Driving 
Wheel Locomotive.” Both are profusely illustrated. 

Coir, MARCHENT AND Mortey, Limited, Bradford.—Taste- 
fully illustrated and got up descriptive catalogue of vertical 
steam engines for superheated or saturated steam, with piston 
drop valves, operated by Morley’s patented detent gear. 

Tue Vacuum Oil Company, Limited, Caxton House, West- 
minster, 8.W. 1.—Descriptive pamphlet dealing with vertical 
engines. The descriptive matter is given in considerable detail, 
and coloured sectional drawings are employed to illustrate it. 

Tue British Thomson-Houston Company, Limited, Rugby.— 
Descriptive list No. 4221 (superseding price list No. 4221). 
Tilustrated pamphlet describing automatic circuit breakers for 
alternating and continuous current circuits, Type V. Forms A 
and B. 

InpustriaL Waste Ecimrnators, Limited, 20, High Holborn, 

C. 1.—List C.¥. Tllustrated leaflet describing the firm’s 
“Turbine Centrifugal Oil Vilter’’: List §.T. Tllu-trated 
leaflet dealing with ‘“‘ Turbine-Centrifugal Oil Extractors and 
Separators.” 

Cote, MarcHENT AND Mortey, Limited, Bradford.— 
Catalogue 53. Well got up and illustrated brochure, describing 
the Morley-Gildner slow-speed vertical four-cycle constant 
pressure oil engines for working with crude mineral or other 
eheap oil fuels. 

Cotz, MarcnHent anpd Mortey, Limited, Bradford. — 
Catalogue No. 61, giving illustrated descriptions of the firm’s 
patented Central Exhaust steam engines, and also of series 
horizontal Central Exhaust compound engines for superheated 
or saturated steam. 

Joun I. THornycrorr anp Co., Limited, Caxton House, 
Westminster, S.W.1, have sent us a booklet entitled ‘‘ The 
Thornycroft Kerosene Vaporiser for Motor Vehicles,” in which 
is deseribed and illustrated the firm’s vaporiser for dealing with 
petroleum and similar fuels. 

Greorce E.wison, Wellhead-lane Works, Perry Barr, 
Birmingham.—List No. 26. Illustrated pamphlet describing 
and giving applications and prices of totally enclosed oil-break 
circuit breakers for a maximum supply pressure of 750 volts, 
either alternating or continuous current. 

Tue British Thomson-Houston Company. Limited, Mazda 
House, 77, Upper Thames-street, London, E.C. 4.—Price List, 
No. 10336A. Tiustrated descriptive catalogue and price list 
dealing with ‘‘ Mazdalux ” Metal Reflectors for the lighting of 
factories, workshops and other industrial buildings. 

Tae Cressall Manufacturing Company, Staniforth-street, 
Birmingham.—Leaflet No. 10. Illustrated price list of asbestos 
woven wire resistance nets, types C. R. and E. R. Also card 
bearing illustrations of different types of woven asbestos resist- 
ance and heating nets, and also a sample resistance unit. 


W. G. Warxer anv Co., Emery Hill-street, Victozia-street, 
Westminster, 8.W. 1.—Two illustrated catalogues, one dealing 
with the firm’s aerial type fan brake dynamometers, and the other 
with its steel standard type of fan brake dynamometer for 
testing all classes of motors f10m } horse-power upwards. 


Vicxers Limrrep, London.—Book giving illustrations of 
numerous types of electrical machinery with explanatory 
paragraphs in English, French, Spanish, and Italian. Also 
a blotter slip with illustrations of a motor control panel, a circuit 
breaker, and a motor starter with maximum and minimum 
release, the titles being in French. 

Tue Wardle Engineering Company, Limited, 196, Deansgate, 
Manchester. Illustrated pamphlet dealing with the Wilkinson 
patented bulkhead fittings, the principal features claimed for 
which are facility of installation, easy wiring—looping-in in par- 
ticular—centralisation of the filament, no hinges to corrode, easy 
removal of the lid without dropping it, and in two of the types 
the facility to use either one or two 40 or 60 watt lamps at will. 


Tue Richmond Gas Stove and Meter Company, Limited, 132, 
Queen Victoria-street, E.C. 4.—List No. 1923. Illustrated 
catalogue dealing with the apparatus required for the equipment 
of i trial t ; List No. 1939, Illustrated folder, 
showing numerous furnaces for the production of munitions of 
war and materials ; and List No. 1950, devoted to furnaces for 
the heat treatment of metals for use in aeroplane construction. 








JENSON AND NicuHorson, Limited, Goswell Works, Stratford, 
London, E.—Pamphlet dealing with the firm’s electrical var- 
nishes, enamels, &c., including ‘‘ Lacwatt ”—black and golden 
brown—for general use with electrical machinery ; ‘‘ Coilac,” a 
finishing varnish for windings ; ‘‘ Corlac,” for applying to core 
plates ; ‘‘ Miclac,” for use with mica and making micanite ; 
“* Mafinel,” machine finishing enamels ; and ‘‘ Thermolac,” heat 
radiating enamel. 





BRITISH PATENT SPECIFICATIONS. 


When an 4 tion is ¢ icated from abroad the name and 
address of the communicator are printed in italics. 

When an. abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








TURBINE MACHINERY. 


113,589 (17,421 of 1917). November 26th, 1917.—WHEELSs 
For STEAM TuRBINES, Henry Heileman Wait, Waverley 
and Saint Joe-roads, Chesterton, Ind., U.S.A. 

This invention relates to turbine wheels of the impact type, 
in which steam is directed against the buckets from the side of 
the wheel. Figs. 1 to 6 show sectional views of the wheel and 
details. The body of the wheel is a circular disc of steel plate 
of the required thickness, which must be such in view of the 
character of the metal of which it is composed as to provide at 
the central portion of the wheel a sufficient body of metal to 
prevent the wheel exploding. Towards the periphery of the disc 
where the centrifugal force is more distributed it is thinned by 
cutting away as at A, forming an annular groove or depression 
in one side of the disc. Flanged hubs C are secured in position 
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upon the wheel by rivets extending through the flanges. The 
hubs and dise are bored together to make a suitable bearing for 
mounting upon the shaft of the turbine, to which latter the wheel 
is keyed. The blades E are of the concavo-convex form shown 
in Fig. 5, and are secured to the wheel by bolts or rivets F fitted 
in holes G concentric with the central rear surface of the buckets 
and spaced from the front or concave faces thereof slightly 
further than from the rear faces, so that in the event that the 
buckets or any of them are deformed by the swelling of the rivets 
the deformation will be in the rear rather than the front face of 
the bucket. A band or shroud H surrounds.the buckets, the 
shroud and buckets being secured to the wheel by means of the 
bolts F, which are inserted through holes drilled in the lateral 
flange J, formed on the wheel by cutting the same away, and 
projected through the blades and band, the latter being 
perforated for the purpose, and upset beyond the latter.— 
February 28th, 1918. 


DYNAMOS AND MOTORS. 


113,479 (2570 of 1917). February 2lst, 1917.—AvurTomatic 
GENERATING Sets, Gilbert Cecil Pillinger, and another, 
47, Victoria-street, London, S.W. 

In this apparatus A is the dynamo, B is the engine. C is the 
magnetically controlled motor starting switch. D is the relay 
having two separate windings, one of which may be wound in 
opposite polarity to counteract the other, one winding being 
connected to the usual source of supply, and the other connected 
to the battery or auxiliary source of supply. E is the 
magnetically controlled change-over switch. F is the time 
switch, G G are the usual or ordinary source of supply. H H are 
mains for supplying the lighting device on the installation, and 
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K is the starting battery or secondary source of electric supply. 
Should the source of supply G or the secondary source K fail, 
the magnetism of the two coils on the relay D no longer neutralises 
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closing the two contacts and allowing current to pass along the 
wires, through the contacts and along the wire to the solenoid 
on the tically controlled motor starting switch C, causing 
the arm of this switch to rise, when current will pass from the 
battery K or other secondary source to the dynamo A, through 
the cables. This current will cause the dynamo A to act as a 





smotor, which, being coupled to the engine B, rotates this also 


until it fires and starts up, when it will then drive the dynamo A 
as a generator, sending current back through the wires. 
Meanwhile the coil of the magnetically operated change over 
switch E is als» energised, causing the switch to operate, breaking 
the contacts and making other contacts, thenehy enabling the 
current which is passing through the wires to pass chaoui the 
contacts to the cables ig which supply the lighting apparatus. 
The change-over switch is maintained in position by the weight 
of the solenoid and arm of the switch itself, the coil E only 
being in circuit when the contacts are together, or when the 
contacts of the time switch are closed and the plant is working. 
The time switch F is set to start and stop the plant at a pre- 
determined time each day.—February 21st, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


113,458 (16,829 of 1916). November 24th, 1916.—CuHasErs, 
Edward Milton Wildey, 23, Douglas-road, Canonbury, 
London, N. 

In the ordinary chaser the teeth are formed in such a manner 
that there is only one series of cutting points. Under this 
invention achaser is formed with two series of cutting points, 
Fig. 1, the one on one side, and one on the opposite side of the 
piece of steel. The piece of steel may have teeth formed on each 
end; thus four series of cutting points may be used before it 
is necessary to have the chaser ground, and a great saving of time 
and economy in steel are effected. The profile of the series teeth 
may take the form of a curve or curves, and are or ares or a 
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triangle form according to the nature of the work they are to 
perform. The profile may be compounded of two curves 
forming a gothic arch, as shown by Fig. 2 at the left-hand of 
that figure, or may be compounded of two straight lines, as shown 
at the right-hand, but in such cases it is obviously impracticable 
to cut the figuring on the full square of steel by a hob or tap, 
but by separating the square stem longitudinally as shown by 
Fig. 2; cutting on a hob or tap becomes practicable in the case 
illustrated at the left-hand of Fig. 2, and cutting by a milling 
machine becomes practicable in the case illustrated at the right- 
hand of Fig. 2.— February 25th, 1918. 


113,537 (5151 of 1917). April 12th, 1917.—Extecrric Wetpixe 
Apparatus, William Herbert Isherwood, Caythorpe-road, 
Far Headingley, Leeds, and another. 

This is a spot welding apparatus in which the means for pre- 
determining the duration of flow of the electric current comprises 
a switch previously adjustable to give the duration suited to the 
work to be welded. The apparatus is illustrated diagram- 
matically in the drawing, which shows the electrodes, trans- 
former, and switch gearing. The upper electrode A is carried 
by the arm B rocking about the pivot C and brought into contact 
with the work on the fixed lower electrode D by means of the 
connecting-rod E operated by the pedal lever ivoted at G. 
The electrode A is connected to one end of the secondary 
winding H of the transformer by the flexible connection J. The 
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fixed electrode D is carried by a bracket making electrical 
connection with the other end of the secondary winding H. 
The primary winding K of the transformer is connected to the 
supply mains L, N through the tripping switch, and through 
a usual form of switch operated by the treadle F. This switch 
is shown as having two fixed knife contacts N, O, which are 
embraced by the spring contacts P, Q when the latter are raised 
by the pedal. The tripping switch consists of a double switch 
blade R with an arm S projecting at right angles. The upper 
and lower ends of the arm R are adapted to sweep across fixed 
contacts T, U respectively. The arm S passes through a stirrup 
V and is engaged at its rear.end by one of two pawls W, X. 
The connecting-rod E has fixed to it two laterally projecting 
brackets Y, Z, and these brackets serve to guide two rods fixed 
to the stirrup V. Each of these rods is encircled by a com- 
pression spring.—February 28th, 1918. 


113,576 (12,593 of 1917). November 24th, 1916.—Screw 
Curtine MecHanism. Edward Milton Wildey, 23, Douglas- 
road, Canonbury, London, N. 

This is a device for cutting screw threads by means of chasers 





them, by reason of the fact that the pressure in one has fallen, 
the result being that the other coil exercises a pull on the solenoid, 


forming the subject of invention No. 16,829 of 1916 (above). The 
apparatus shown in Figs. 1 and 2 is secured to the saddle of the 
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lathe, and is provided with two lugs, on which are pivotally 
mounted two chaser holders E, one of these being in front of and 
the other at the back of the work to be screw-threaded. At F 
are suitable clamping devices. To secure the vertical adjustment 
of the chaser to the proper cutting position excentrics G operated 
by shafts H are employed, the square head or termination of the 
shaft being shown by Fig. 2. The arm I provided with a handle J 
controls the distance between the chasers A—B, by drawing 


N°113.576 











together or forcing apart the upper ends of the chaser holders E ; 
the intermediate mechanism being of a kind which may be varied 
without altering the essential character of the present invention. 
In the mechanism depicted the pivoting of the arm I is in a 
-crane-arm or jib-arm K, suitably curved to clear the work and 
rising from the base plate C, and between the axis L of the arm IT 
and the respective top of the chaser holders E are links M; 
these links being drawn or pushed by a double excentrie system 
attached to the axis L and shown at N. O is a locking device, 
operating into a toothed are piece P.—February 25th, 1918, 


LIGHTING AND HEATING. 


113,594 (276 of 1918). May 14th, 1917.—Meratruratcat 
Furnaces, Richmond Gas Stove and Meter Company, 
Limited, Academy-street, Warrington. 

This furnace is chiefly intended for heating metal articles 
which have to be manipulated inside ; and it has primarily for 
its object to provide means in connection with such furnaces by 
which the operator can perform his duties more efficiently, and 
with comfort. The exterior of the furnace is of metal plates 
and parts connected together by bolts and nuts, whilst the interior 
is of fire-brick or heat-resisting material. On the front of the 
furnace a door A is provided that is capable of being moved up 
and down, 30 as to close or uncover a mouth or aperture B in the 
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front of the furnace. The heating of the furnace is effected by 
gas and air-pressure burners; and the furnace is without flue 
or chimney for the discharge gases, which are expelled through 
the mouth or opening, and hence free air is prevented from 
entering the furnace from outside, and causing oxidation of the 
articles being heated. A stream of air under pressure is delivered 
directly up in front of the aperture or mouth of the furnace 
from a series of holes in a pipe mounted in the front of the furnace, 
and this stream forces the exhaust gases upwards ; and in front 
of the furnace at which the operator works, a guard or screen C 
is employed outside the plane in which the air pipe lies, and having 
a movable transparent screen portion—say of mica—fitted in it 
in front of the mouth or aperture.—February 28th, 1918. 


MISCELLANEOUS. 


113,530 (4711 of 1917). April 2nd, 1917.—APpPraRATUS FOR 
Extracting Or From SEEDs, Charles Downs and another, 

Old Foundry, Cannon-street, Kingston-upon-Hull. 
This invention aims at reducing the consumption of steam for 
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heating the solvent in plants for extracting oil from seeds. 
The inventors employ a preliminary heater A between the 
evaporator B and condenser C. Into this heater the solvent 
passes, and is raised in temperature by the hot vapours from B. 
The solvent supply pipe D has three branches, each with its own 


‘lever E. 
‘exhausts the steam from below C into the atmosphere or 





cock, one branch being connected by a pipe with a tank E 
containing mixed oil and solvent from the extraction vessels or 
pots, the second branch being connected by a pipe F with a tank 
—not shown—which contains clean cold solvent, the third 
branch being connected by a pipe G to the discharge pipe of a 
pump H connected to a second tank J, which contains mixed oil 
and solvent from the extraction pots. The preliminary heater A 
is connected with the steam-heated heater K usually employed, 
by means of a suitable cock-controlled pipe, the solvent after 
being heated’ by the vapours from the evaporator delivered into 
the preliminary heater, passing from such heater into the 
ordinary heater K in which the temperature of the solvent is 
increased to the required extent by steam from the boiler in the 
usual manner.—February 28th, 1918. 


113,468 (2393 of 1917). February 17th, 1917.—Syrens, 
Pulsometer Engineering Company, Limited, Nine Elms 
Ironworks, Reading, and another. 

This invention has reference to syrens of the type wherein the 
concentrically arranged fixed and rotary slotted cylinders or 
reeds are each constructed with two sets of slots, one set being 
inclined or driving slots and the other set being clear or straight 
through main sounding slots. The invention has for its object 
to provide a syren of simple and durable construction capable 
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of emitting a note of a practically constant pitch, and at the same 
time reducing friction and lessening wear between the rotary and 
fixed cylinders. The construction and arrangement of the syren 
are such that when the syren isin action steam can be caused to 
act upon the rotary reed cylinder A in such a manner as in 
effect to cause it to float within the stationary cylinder B without 
interfering with its rate of rotation. This result is brought about 
by steam that is permitted to pass between the two cylinders 
= act against a shoulder on the rotary one.—February 18th, 
918. 


113,561 (9007 of 1917). June 22nd, 1917.—CranKk SnHarrts, 
Alois Riedler, 7, Rauchstrasse, Berlin. 
The crank shaft shown in Figs. 1-4 comprises the journals A, 
the crank arms or webs B, and the crank pin C. The webs are 
lel, resulting in a rectangular crank portion. The reduction 
in the longitudinal extent is obtained by providing the crank 
webs on either side face with horseshoe-shaped recesses D, 
surrounding the respective crank shaft or pin ends, in which 
engage the bearings or brasses, the recesses being open toward 
the front side of the webs. In a two-armed crank with such 
recesses D, a reduction is obtained equal to the sum of the depths 
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of the four recesses. The reduction is proportionally smaller 
when the journals are not all provided with recesses. The 
bending moments under otherwise equal stresses will become 
smaller, In multi-throw cranks with relatively displaced crank 
webs, the mounting of the shaft in the bearings is facilitated by 
first placing the brasses about the several pins and holding them 
together in the radial and axial direction by means of expansion 
rings E, as shown in Fig. 4. The crank with the bearing members 
thus in place can then be readily mounted in the crank case.— 
February 28th, 1918. 


113,581 (13,993 of 1917).—Sream Srop Vatves, David Auld 
and Sons, Limited, Whitevale Foundry, Rowchester-street, 
Glasgow, and another. 

This is a valve in which the main valve may be closed quickly 
in an emergency independently of the usual screw-down means. 
Steam enters at A, acts on the underside of B, and leaks past the 
bottom piston C, which has therefore the same pressure on each 
side and is in equilibrium. The main valve B may be opened 
and closed as an ordinary stop valve by means of a hand wheel D. 
The main valve B is closed quickly in emergency by moving the 
This raises the pilot valves F and G. The valve F 


condenser by means of ports H and J. The valve G admits 


steam at inlet pressure to the top of the piston K by means of 





port Land pipe M. The combined area of the pistons C and K is 

reater than the area of B, so that when steam is exhausted 
irom below the piston C there is a force tending to close B. The 
spindle N of the valve B is loose in the sleeve O, and the valve 
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immediately closes. When the lever E is returned to normal 
position, the valves F and G are closed by springs. Pressure 
ir liately ace lates below the piston C, and the valve B 
will open to the position of the sleeve O unless the valve B has 
been closed in the meantime by the wheel D. In place of pilot 
valves as shown, slide or piston valves may be used to control 
the ports H and J and L and M.— February 28th, 1918. 











THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham, It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 


the law does not apply. 





On each of four of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 27,954/12.—-Enamels. A mixture of an antimonate and 
antimony tetroxide is used as colouring agent for white glazes, 
glass, andenamel. Rickmann, R., Germany. Dated December 
4th, 1911. 

No. 27,989/12.—Vehicle wheels; spokes, securing; disc 
wheels. A channelled rim is shrunk directly upon the ends of the 
spokes, which are preferably stampings. Kronenberg, K., 
Germany. 

No. 27,990/12.—Vehicle wheels ; dise wheels. The inner ends 
of the hollowed spokes of wheels formed of two stamped dises 
secured together in the middle plane of the wheel are stiffened 
by plates at right angles to the wheel plane. The ends of the 
plates are inserted in a wooden ring surrounding the hub, and a 
wire may be threaded through the plates and wound on the ring. 
Kronenberg, R., Germany. 

No. 27,991/12.—Vehicle wheels ; detaching from and attaching 
to permanent hubs. The bolts for securing a detachable wheel! 
to the flange of a permanent hub are relieved of the driving 
strains by an interposed disc, which may be roughened on both 
sides and be loose, or on one side only and be fixed to one of the 
hub members. Kronenberg, R., Germany. 


No. 28,054/12.—Brakes for lifting gears. Relates to self- 
sustaining brakes for lifting gears, of the kind in which the brake 
pressure is produced by the axial movement of a portion of the 
driving mechanism which is caused to travel along a screw by the 
pull of the load, and consists in arranging the brake mechanism, 
so that the brake surfaces bear proper.y even though the brake 
shaft be bent. Krupp Akt.-Ges.,’ F., Germany. Dated 
January 19th, 1912. 

No. 28,072/12.—Ammonium salts; gas manufacture. In the 
process of extracting ammonia from distillation gas by cooling 
the gas by means of cooled liquor, and then re-heating it by means 
of the liquor, which has become heated, the gases are subjected 
to a further cooling between the cooling apparatus and the 
reheating appatatus, so that the liquor in the reheating apparatus 
may be sufficiently cooled by the gas to be capable of use again 
in the first cooling apparatus. Still, C. (firm of), Germany. 
Dated December 6th, 1911. 

No. 28,073/12.—Making envelopes. A rotary envelope- 
making machine is adapted for attaching a lining to the blank 
before folding it. Tellschow, Geb., Berlin. Dated February 
13th, 1912. 

No. 28,198/12.—Removing superfluous threads from lace. 
Relates to a machine for cutting and drawing out the threads 
connecting the edges of lace made on braiding machines. 
Buscher, H., Germany. ; 

No. 28,226/12.—Internal-combustion engines; starting and 
relief valves. A valve for admitting compressed air for starting 
is so constructed as to open automatically if the pressure in the 
cylinder exceeds a certain amount. Allgemeine Elektricitats- 
Ges., Berlin. Dated December 6th, 1911. 








Conrracts.—The Constructional Engineering Company, of 
Titan Works, Charles Henry-street, Birmingham, has received a 
contract from a Government Department for the supply of a 
complete foundry plant. consisting of twin set of cupolas, 
charging platform, hoist fans, &c. &e. The plant is to be erected 
at one of the War-office experimental stations. 
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a3 D Depaty. Stores Superin- 
END: vn BBOUIRED for three years’ 

Malay States Rai 
sree aie Bow ay Should have a gen 


of od and storekeeping (Railway Stock-keeping 
kncrerred), I including bu Saapneion, storing. accounting 


and auditing, and capa 


ent when uired. 35 years, pre- 
Department "Nee of an eye or the left arm not a dis- 
qualification. Salary, 15—£500, with a - allowance 
of £30 a ¥ Free passages — Apply at once, b 4 tine 
fill particulars to "the Cc AG 0 ‘HE 
COLONIES, 4, Millban , 8.W. 1, quoting M/6332. os ones 


eng? ted OR eames work or eligible for the Army need 
apply. A 





IN THE MATTER OF THE TRADING WITH THE 
ENEMY AMENDMENT ACT 1916. 
SALE BY TENDE! 


[ihe Public Trustee Invites 


Trespass for the Purchase of the whole or a ag 
of 2000 SH. of £1 =. fu'ly-paid, in the JU N- 
JACKSON ART PANY. "vested in him as Custodian b 
an Order of the Board of Trade dated the 8th June, 1916, an 
made in pareuanes of Section 4 of the Trading with the 
— Amendment Act, 1916. The total capital of the 
ny is £5000. in £5000 shares of £1 each. The 3000 shares 
whic ich are not vested are held by two directors of the wee. 
There are no debentures or other charge on the assets. 
husiness of the Company is principally that of machine hes 


: e Company's offices and showroom are at 50, Marsham- 
ak Westminster, 5 ae 

Tenders must be delivered, sealed, to the Public Trustee, 
Kingsway, Londen, W.C. 2, not later than 12 o’clock noon on 
Tuesday, the 30th ape, 1918, and marked on the envelope, 
i Tender for Judson- kson eng | Shares.” 

The Public Trustee does not bind himself to accept the 


highest or any Tender. 

Forms ¢ Tenders can be obtained from the Public Trustee, 
er from Mi W. B. Peat and Co., 11, Ironmonger-lane, 
Loadon, EC. 2. 

teaeiries for information should be addressed to Messrs. 
W. B. Peat and Co., 11, —~ wee jendse, E.C. 2. 

(Signed), . STEWA 
blic rusiee. 
Custedian for Lm he and Wales. 

Kis-weng, London, W.C., 2, 

April, 1918. 143 





[Jniversity ° ‘of Liverpool. 


SUMMER TERM COMMENCES 23rd APRIL. 


FACULTY OF ENGINEERING. 
Dras—J. WEMYSS ANDERSON, M.Ene., M.Insr. C.E. 
Proressors axp Lectcrers. 





ENGINEEAES. F 
son Professor —W. H. Warninson,” M.Eng., M. Inst. 

E., M.I. Mech. E., M.LE.E. 
Lace in Strength of Materials—W. Masox, D.Sc, Assoc. 


M. Inst. C.E. 

ELECTRICAL ENGINEERING. 
David Jardine Professor—D. W. Marcuayrt, D.Sc., M.I.E.E. 
Lecturer in Municipal Electrical Engineerin, — Associate 

uteenet A. Bromizy Hoimes, M.Eng, M. Inst.C.E., 


CIVIL viewGIN EERING. 
pos sag 8. W. 





charge of the Stores | 
exceed 


Wanted, a Rate Fixer, in the 


ee. Knowledge of wood work would be an 
k i "te ed. v4 sy ton tage Mt an 9 

ment ‘wor! “a e _ neares' mploymen 
The E an ye and number 146 
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W anted for Engineer’s Works 
30 miles “we of London an (Contealied Fee re ay he 

TAKE CHARGE of COST and ON, 
Ley Chartered “Accountant preferred, if veetteny <P on ~ 
perience of page| costs. ly on Govern- 
ment work will be ongnged.— Apply, er nearest Employment 
Exchange, stating sai 74 q and “The 
Engineer” and No, A4 1058 a 








anted, for Large Boiler Works 


in the Midlands, six o’clock MAN to act as Inspector. 
Applicant with Insurance Company experience and ability 
to control would be preferred. ie position offers a 
opportunity for advancement to the right man.—State age, 
experience, and salary Fo | to the nearest Employment 
* The “and number 191. No 
one already employed on Government work will be en; 





* 


anted for Modern Steel 


ry,@experienced and energetic production of | 





Manag er for Foundry and Engi- 


N = ING Works in West of Scotland,—State experi- 


ence and salary expected to 176, ‘‘The Engineer” O: ~ “a 
A 





M2nager Required for Large 

ENGINEERING WORKS *nd FOUNDRY. — 
must have bad experience in management of men and in the 
most up-to-date methods of turning out heavy castings (up to 
30 tons), also be able to advise as to making and 
erecting hea’ rollir¢ mills. Knowledge of chemical 
analysis and metallurfy would be an ys Nonesbut 
really experienced and energetic men need iit Salary to 
ee at £1000 per annum.—Address, 159, “‘ The Engineer” 

ice. A 





Structural Engineer Wanted for 
Design of Urgent War Work in Reinforced Concrete. 
State age oe 8a) required. Noone now on Government 
work need apply.—Write, Box 4028, c.o. Brown’s, 39, Tothill- 
street, Westmins Westminster. 120 4 


Wee Metallurgical Chemists 


Take Charge of Shift on 7-ton Electric Longe | Fo 
Must have first-class experience with Carbo: 

qiloy St Steels ; also laboratory practice. No person already on 

Government’ work will be saenent Te boned nearest Em- 

a E 4 ~ — No. 


Aa 











MANAGER. ane thareagh knowledge of the 
Light Castings by modern met . No one Bom 
Government work will be on —Write, "age, 
experience, and salary requir to 195, “The = Ineer ” 
Office. 19% a 





Wanted. in Government Office, 


Janeen CONTE = ENGINEERING ASSISTANT. 
experienced te Jetty work, also CIVIL EN: 
EERIN e ASSISTANTS. for General work. Applicants 
must be ineligible for general military service, and should give 
full particulars of their experience, a se and —— —_ 
references or copy of onials, = state salary =a 
—Box 1235, Willing’s, 125, Strand, W.C. 


Wanted, Thoroughly Reliable | «0 


TOOL ROOM SUPERINTENDENT for large 
—— nam yg A works in Midlands. Must be systemat: 
an whee yen hed Piece-work methods, and thoroughly con- 
versant wi! Sone and Tool Requirements for ae oe on 
repetition I, dress, P952, “The Engineer ” 





A 


W orks Manager Wanted for 

large Engineering Works, one conan. oo in 
Heavy Machine Tools preferred.—Address, giving fuli par- 
ti iculars as to proviass = sapertonen, salary desired eo = es 


“ 
Sy » 











Ye wo Factory Progress 
layer gg mtn —ENGINEER REQUIRED — of 
Charge o' ——— ment of large Ascocas 
Manfactory WWocks (lender | a e must have had a thoro 
Enginee: Works be well acquainted with Geaee 
Methods a of Production, and a - Systematic in his Books. 











Perrotr, M.A.1., M.Inst. C. a He will be directly responsi ‘ay awe “or of the 

in Railway Engineering—Associate Professor | f and have entire Centres of tee ay ff in the 

Sir J. A. F. Asvmvart, M.Eng., M.Inst.C.E., rs 1. Mech. E. | various departments. A enya ll be paid Soden’ 

in Municipal En; neering— te Professor | man. App! ly, stating age, and required, and giving full 

J. A. Brovu, M. . M. Inst. C.E., M.I. Mech. E. — lars of past experience, tions held, and when free 

rer in an ‘bour a iat No one need apply who is living more than ten 

Professor A. G. Lrstzr, M. Sa P. Inst. miles away or engaged on Government work.—Write, 109, “ The 
— in ecring Geology—-J. Suter Exspex, | Engineer” Office. 109 a 


.G.8. 
in Dock and Harbour Construction—T. R. 


Wires, M.A., Assoc. M. Inst. 
NAVAL ARCHITRCTURE — Alexander Elder _Professor— 
lessor T. R. LL, M. -» RC. , Ret., M. Inst. N.A. 
MARIN® ENGINEERING — (tg “and Lecturers in 
Naval Architecture and Engineering. 
DESIGN AND DRAWING AND REFRIGERATION. ~ 
e wah = ye Wemyss Axpersox, M. Eng., M. Inst. 
MATHEMATICS.— Professor F. 8. Caney, M.A. 
PHY8I10S.—Lyon Jones Professor—L. R. Witnerronce, M.A. 
eames kn .—Grant Professor—E. C. C. Baty, M.Sc., F.R.S., 


The Special Matriculati inati or the Entrance 
Examination, m' be pancod to secure admission to courses 
of pag carer in’ the Facult i. 
of - ‘aculty may be obtained on applica- 


tion to the undersign: 
EDWARD CAREY, 
108 Registrar. 








AIRCRAFT WORKS, NDON. 
“eu RCHASING DEPARTM ENT. 


Applica cations are Invited for the 
of HEAD of esacmannen DEPT. in a large 

Aeroplane Manufacturing 
Applicants must have had wide commercial experience in 
of E ri and tools, and in sub 





contract work. 

Full details must be sent of exp and pi posi- 
tions held. Age and salary required must be melee. All 
such details will be treated in strict confidence. 

No one will be engaged who on Government work or 
resident more than ten miles “oy. 

Address, 100, “‘ The Enginee ice. 104 


“ 








[publin ey Electricity 


The Electricity Suppl "he of the ration of 
Dublin _D ESIRE, to — 8 TENDERS for the SUPPLY and 
INSTA ALLATION at th ouse Generating Station of 

WATER-TU BOILERS ECONOMISERS, PUMPS. 
FIPEWORK, ae alse BOILER SEATINGS and FLUE 


As the entire post must be og gow for et use at 
the earliest possible date, it necessary that intending 
tenderers should at ence Tispect the site in order ‘that the’ 
may be fully informed of the 

as to space and local voyelvementa, i no ga will be 
cousidioted 5 which is not based upon such in: 

eri conditions, specification — form o “Tender may 

from the aan ity Electrical Engineer, Fileet-street, 

Dublin, on and after Thursday, A: ltl 1918, on payment 

of Three Guineas, which sum will be refunded on receipt of a 
bona fide Tender. 

Tenders, ee oy and ee, - Pree a for Boiler-house 
Plant,” must be The Chairman, Electricity 
isered Committee, Lord Edward d-street, Dublin,” and de- 
live 23rd 191 ase later than 12 o'clock noon on Tuesday, 


ATi Committee do not bind themselves to accept the lowest 
or any Tender. 
FRED. J. ALLAN, 


Secretary. 
Electricity Supply Committee Offices, 
Lord Ed a blin, 
sth Ap April, 191 138 


Belfast Waterworks. 


TEMPORARY ASSISTANT ENGINEERS 
REQUIRED for the completion of the Contract Surveys and 
‘or the construction of a large S — oni &e., in 

commaaion with the water supply to City 

Applicants must have thorough capenionde one the design and 
construction of Reservoirs, &c., and be neat and 
tons and Draughtsmen. ‘ho’ aly ox stating age, bom ye 
ies of ore than three recen’ t testimonials nin to be coma te 
Mr Pt i We MocULLOUGH, Minst.c.E., Chief — coke 











TO BUILDERS, CONTRACTORS and OTHERS. 


[The E Boston Dock and Harbour 


a LOCO. 
ORANRof So nen lifting capacity, with tesel iestice Soar 


lon bag ov » cith 

Tih lt vertical cal Baller Mt high St dia, with crow 
uae main 
een eka tae ga nh, ee ak 


any time ai 
BERT yy ss a then ip my ited to 








Assistant Works Manager.—A 


Firm of Engineers, em sploying: about 2000 hands, are pre- 

to CONSIDER APP ICATIONS from gentlemen of 
education and experience for the above position.—Address, 
with preliminary particulars ae to career and d_gqualifications, 
stating salary expected, P955, ‘“‘ The Engineer” P955 a 





ase-Hardener.— Expert 
WANTED. Used to Carbon and High- aot 2 
a, Cutters, &., also Heat, Treatment of Steel. Must om 
| an No person already 
beg pete too work will be gos —Apply, stating age, 
= and salary he gi to the nearest — 
” and number 








Ba 


(hief Erecting Engineer Wanted 








Wanted, Steel Works’ Chemist 


for Steel Foundry with  geapeal by a one at 
present on Government work will be e he — re 
nearest mn Exchange, Peed oy “ phe 
and No. A4973. 





(Shemist. SFR oper are Re- 
QUES’ ntlemen with Good General Ex- 
rience of LABORATOR K. It is esseutial that his 
anouteiee ot steel | melting 4 deyond oe. and that he 

of heat t rtunity here 
occurs for a permanent and remunerative peat on. South of 

England. rite in confidence, my ena and Me gee 

— two es ies of testimonials, to Bo: c.o. A. J. Wilson 

-, 154, Clerxenweil-road, Loaden, E.C.1. 164 








(hier Clerk and Cashier Re- 


QUIRED = 7 Factory on South Coast. One 





—— ircraft or Engineering Business prefe' 
AF engaged on peo work ni apply.— 
aie in, the first instance, giving f ful ll particulars and stating 
our y 
quoting “* The gine 5 cad eae me ll64 





Reguired, a Smart Clerk for 


ngineers’ Cost and Wages Drea. Must be used 
to panes out Piecework Bal to Time 

rs preferred.—Apply, in first pe a to your pec m9 
note Exchange, stating age, experience, and salary 
required, and quoting ‘“‘ The Engineer” and number 119. No 
person on Government work will be engaged. 1194 








[raughtsman, Experienced, for 

rry and Tractor Design. No one on Government 
work will be considered. —Apply at your nearest Employment 
Exchange, quoting ‘* The Engineer” and reference } as ore 





la 
raughtsmen, Mechanical, 
WANTED i diately for Controlled Establishment. 





No one on ie —_ or living more oe 10 miles away 
need apply. ting aS ao ence, and salary 
re3uired, to" GENERAL Mo ‘ORS (EUROPE), Ltd., Old Oak- 
lane, Willesden Junction, N.W. 1 156 a 





Praughtsman Required, with 
good experience in design of Steelworks Machinery pre- 
ferred, although applications from high-class men with other 
experience would Lge dered. No one already on Govern- 
ment work will be a age, experience, salary 
required and when at ii to your nearest Employment 
Exchange, quoting “ The iughaeer. and No, A4694. 597 a 





[raugh htsman Boruires to Take 
CHARGE of Coal Washery ment. ba ee ed 
men BJ need Enger Ge me fs ty in the first ha 





Prax htsman Wanted for Con- 


on Firm in Midlands; one who has had some 

Plant experience preferred. No one already engaged on 

Government work need apply.—Write or call, stating age, ex- 

= mg and salary to nearest ny Exchange, men- 
oning “ The Engineer ” and numbe 3a 


“| [ra aughtsman Wanted for London 


Engineering Works ; some knowledge of Chemical Plant 
preferred. No one engaged pmo: work or residing 
more than 10 miles og it hem eed oP ae ee antag age, 
capecieape, and salary Pie, he as Tope 


Praughtsman - Wanted with 


mechanical Engineering knowledge and training. 
North London district. No one at present on Government 
work or residing more than ten miles away need 7—— 
Address, 59, “ The Engineer” Office. a4 











rau; htsmen. — A Controlled 
ihment in the West Riding of conn s 

on important bn a, — = REQUIR e SERN ICES 
of a eompetent MAN, wi ae oeeke in General 
Engineerin; Work; shee — Saomeea Man for medium size 
Machine Tool Work. A ae TRACER is also RE- 
QUIRED. The above it to reliable 
individuals. No person ion on  Gossnument work will be 
Ennler —Apply, stating full particulars, to your né&arest 
_ ovment Exchange, mentioning ‘The Eegnee and 

A 








Final ughtsmen and _ Assistant 


a eee _ EEQUIRED on Aeroplane a 
London area No 

at present on Gone work or r residing more than 10 ilies 
away need apply.—Address, 117, ** The Engineer ” Office. 117 a 








Requ uired, a Smart Job Ticket 
E 


RK. Must be used to “ey Time R 

&c., and a 6 o'clock man.—Apply, in instance, to your 

nearest Employment Exchange, stating age, experience and 

salary required, and quoting “‘ The Engineer” and number 120 
No person on Government work will be engaged. 120 





Leer. a Capable Draughts- 


MAN who is accustomed ‘> Designing ue High- 


pr aughtsmen. qo: 
Experienced MECHANICAL DRAUGHT 
MEN WANTED partment, Lond —— 
of Government Department, London. ——— 
resident more than 10 miles -_ or alr alread 
employed on —n work 





peed Steam Turbines. He mus 

with Laver design and construction 1 all the latest types. No 
y on Government work need apply, and only those 

not eligible for Military service.—Apply, stating age, experi- 
ence, and salary os to your —— Em loyment 








W anted, at Once, by Large 
Government C 
DRAUGHTSMAN canis of Mating Neat Sketches frou 
actual Machines. Discharged soldier ‘referred. —Only those 
er — ete work ae within a ho 
us 1 apply, stating age and salary uired, 
ae, “The Engineer” Of ri sme 182 a 





lets ‘el ee ex- 
rience, to be othe to OFFERS of SERVICE 

ECTION, — oe Ministry of Munitions, 

Whitehall- -place, S. LW a. 187 a 





Baer lpg Good Mechanical, 


TED for— 
oe Jigs and Tools—Section Leader. 
lb) Electrical Machines—Senior ond Junior men. 
pe i — en ie a and ——— men. oe - 
ply, ting qualifications, age, salary req |, am 
earliest da date can commence, to nearest Emgiemens Exchange, 
e Engineer” and No. A’ 





W anted, Civil Engineering 


PP = GHTSMAN Pec pi gran ae pe | - Devon- 
rt, cempetent to design stee! ings and structures, 
Hoey have, a Keowledge ef ferro-concrete work. Ineligible for 
gene! itary service and not already in Government em 
ployment.—Write, stating age, salary required, full particulars 
of experience, &., and enc wor recent testimonials, A Lge 
1251, Willing’s, 125, Strand, W. 


Wanted, Draughtsman Used to 


Lay-out of General Works Plant, and capable of 
preparing all drawings of same. Works training desirable.— 
Address, 186, ‘The Engineer” Office. 1864 


Wanted, First-class Mechanical 


DRAUGHTSMAN. One experienced in Steel Furnace 








No one at 
pose no on cg Milne work will be en, 13a 


Dr ughtsmen (Jig and Tool) 


_ for large Aeroplane works in Lancashire 
districn. 5 a of Press Work, Tools for Automatics 
(Cleveland and Acmes, tn prey "and all Wood- |-working 
Machines. No person ali on Government work will be 
engaged.—Only experienced sean need apply, stating age, full 
experience, and oo Ae noe at your nearest Emp! en 

Exchange, quoting “ gineer” and No. AS50153. 








[raughtsmen Required for Aero 
Engine and Motor Car Design by a large firm in 
South of Scotiand. Excellent prospects for first-class men. 
ood No Lapa an y employed on Government 
af meal full — to your 


“168 A 


work x laa =. 
mer m loyment xc! 
and No. ASOSS. 








Construction preferred.—Apply your nearest Ei 
Exchange, stating experience and salary required, and quoting 
“The Engineer’ and number 149. Men on Government work 
need not apply. 149 4 





di: eto Btate qualifieatic ti ns and = ro nF pare dd: 
stri e qualifications and sal ua! —Address, 
135, “ The Engineer ” Office. $e Pe 135 a 





Exgineer - Sipe to 


Works Manager of €o: lied Firm, North-East 


Wanted Immediately, a Com- 


PETENT DRAUGHTSMAN accustomed Locomotive 

Work; permanency to right ——. No one already en 

Government work will be engaged.—State age, salary and 

—, to your nearest — Exchange, quoting 
” and number 50a 





district. An excellent opening wi _o- post-war 
for a live man, not afraid of work ; at prepare Wroming 
Drawings quickly from rough sketches and Supervise the Work 
in the Shops. sep must be a good all-round man net 
under 24 years of age.—Write, stating age, full details of ex- 
perience and salary ing The Hg to the nearest Employment Ex- 
change, mentioning * gineer” and number 66. No 
one at present on Government work will be engaged. 664 


Engineer (Over Military A 2 


UIRED to Take Charge of large Gas 
Drm pos sy Factory See — —Apply, MILL 
BBER CO.. Ltd., Harpenden, 


Foundry Manager ares 

















MAN to TAI arabes of Iron and 

Bronze ne ape pe Must have thorough practical and techni- 
cal k of ronearS work. Rigen ust also 
have pine experience of latest Machine-moulding 
methods. Present output 70-75 tons per week.—. BERT 


e, experience, and required, to ALFRED = 
Tim Machine Tool Makers, Edgwick Works, etme 





Page of Aircraft se 


Gi hd Rag de ned for Government aren 
Eastern counties. — Apply, statin; 


papa hegre aad B.. ui to nearest Empl 
jeer oo 9 Mp tioning “The. Encineg” ” and number ae 
engaged. 


one ly on Government work can be 








Wise Immediately, Draughts- 


a. J capable of di Jigs and Tools for 
ring.—Apply, stating experfence te your nearest 
Eeoopent Ex , quoting ** The Engineer” and No. 
ret Neo persons already on Government work need Ry. 


joes | WV antedi in London, Draughtsman 


with knowledge of Re’ iforeed Concrete work ; oppertu- 
— for rb a time on works.—Address, cy | 5 experience 
required, P958, “‘ The Engineer” Office. a 








Wanted, Jig and Tool Draughts- 


MAN for large — Works in heh wide Ex- 
perience in Aeroplane work a 
No eae Covet Baap on Government work will be oon — 

pee y t e 
Engmeer” and number 144, 1444 











(Food Mechanical Draughtsmen 


WANTED by large Controlled Firm i Manchester 
district. Must be quick and accurate at detail work. N o 
person eed? on Government work will be engag 
Apply, with full Lect ee to Pronk nearest Employment 
Exchange, “The "and No. A47. 





A 





Jig. and Tool Draughtsman 


ANTED, one with some Machine Teol Experience 
preferred. State age, experience and salary required. No 
persen already on Government work will be engaged. ey 
to your nearest ——— Exchange, mentioning ‘“ The 
Engineer” and No, A 128 


a 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO. 
* be pms gg LONDON, E.Cc, 
26, Collinyword- strech, Met Newcastle-on- -Tyne. Sp 





W22 anted U rgently for Large 
Factory, Several TOOL DBAUGHTS: 

and DESIGNERS for Aeroplane Engine ge Good jebs for 

Semen applicants. ee required, experience. 

reon already ployed on ious work will be 


sdasaet--cipetneado m mst apply to their nearest Employment 
Exchange, mentioning “,' The Mngineer,” "and number 16' er 1674 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paezs I1., IIIL., IV., LXXXVI. 
Numerical Index lo Advertisements, 
PavE LXXXV, 


— 








THE ENGINEER 








APRIL 
————— 


12, 1948 





_} unior Draughtsman Wanted in 
e London for Goverument Work. State experience and 
salary required. Ose ye on Government work 
or living more than 10 miles Cm cannot be considered— 
Address, 190, ** The Engineer” Office. 190 a 


Epgineer, A.M.I.C.E. (42), with 


pane yo and knowledge of French, DESIRES 





anted, for Large Boiler Works 

the Midlands, HEAD FOREMAN or ASSISTANT 

WORKS. MAN AGE Applicant must have had experience 
in the produstion of soaboal classes of boilers and in the control 
of labour. The position offers ample scope and prospect.— 
State age, experience and salary aired. to the nearest Em- 
ployment Exchange, mentioning “ eer” and number 
Yeo No one at present on Government work will be e’ onmeed. 

“ 





A ssistant Foreman a for 
Machine Shop in controlled establishment in South 

London. Must be well up in Engine Lathe, Turret, Capstan, 

Milling, Planing, &e. Good opening for eperastio se Must 

have had similar experience. No one at present on Govern- 

a work or residing more than 10 miles awa: T seas apply. — 
rite, K- P., c.o. Dixon’s, 195, Oxford-street, 


Assistant Foreman Wanted for 


Sh for Qontrolled Works in Midlands. 
Machine Shop for =. and 





Must have capstan engine lathe and gen 
a | shop experience. Ineligible for Army 

Government work will be engaged. —Appl. 
, salary be uired, iohous 


vi full varUioulare, experience, age 
vied 3 At F P E 


nearest oyment Exchange, eentoning 7 
2. 


ana No, ‘Aa 
Assistant Smith Sho op Foreman 
Machine and 
ge ply 





WANTED for large sh of 
Anvil Smithing 0” light articles. Must be thoro 
=. No person already on Government work 
ply your nearest Employment ere rn giving full par- 
— ATS as to Orbe Eugit —- a ond 
0. 








Wanted, a Good Tool Maker and 


SETTER for BUTYON MOULDS. Sosmanens job ad 
a good man.—Apply, 51, Hanbury-street, E. 1 P961 





W anted, oth the Banbury Water 
Co., a PLUM R and MAIN LAYER, ineligible for 
non bg service ‘ages 40s.—Apply to MANAGER, Plow ark | See 





anted for the Duration of the 
Working | gy for Pumeing Station, 

Goudhurt it “Rent ot be liable to military or naval 

service ay bt. A in Gas uction 

Fian\ os => steam plant (Lancashire boilers), Ashley 

and Warner type low lift pumps, high lift (400 Ib. sq. in.) 

pumps, air 1 oad sand diteatisa and mall auxiliaries, lnm 


mechanical tration, Ape, we cnt, S 


don. Experienve irnace =: 

sirctity tre notaries Ly ug er Smee 
E ineer, with Considerable * 
IENCE in a eens jigs and ga me nor. 
‘ye gt 4 EEKS eh betes “a 
oe orks as Overseer, Foreman, or Assiatant Manager, 
£300 to £400.—Address, "pos, “The 7 

ay 





A.M.I, Mech. E., 


saieed.  aamiste sack. to Engh ~ 4 eet ot 


ngineer i a 
Engineer. 
tant Government werk 
Works 
works, drovine athe ra, rere 


training.—Adaress, P949, 





experience. University 
or sagen peg 


Sidings Foreman or 
co Ad versions rs (st), Grodan Pak 


controlled a 5. 
Pods, ** The Engineer 


Ramey 
eet 
A Firm of Engineers in 


the 
HAVE an OPENING for a YOUTH of Good 
ucation as PREMIUM PUPI 
course to include both Works and Drawi 
Address, 2002, “* The Engineer ” Office. 





ross Com 
oii a by 


Het Drop Valve 
geist. with oyls. 16in. and 264in. 


NGINK, by Ruston, P; 
.. Sait by 4 y ew Pg 


Yates 
big Hor Sri te “oi stroke. and 
Two 9 iai8. centres LA ks, on straight bed, by Stirk ang 
Twenty 10in, conto SLI ae. Pye SURFACING LATHE, 
on 10ft. straig ree by Seo ” 
Fifteen Van centres SLIDING és SURFACING LATHES, 
on %t. Pace place tyi , by Mitchell, 2in, hollow spindle 
loft, Face. Trip ed BORING and 
nt an 


nad age. with ey c i 9 . ty 


FACING LATHE, 





[ast. C.E., Inst, Mech. E., B.Sc,, | ,, 
ROWERS BRC AE fore tik, be :pononaly PREPATHS 
ron crn the pea bi gorreqpoudeyos, undreds can 


of aes 
pment * 8.W. 


commenced at any @. 





Exgineer (38) Desires Position as as 
peas a=. ine tool export ee ls By fuses. 
cal and commercia!  cxearlouen t, superintendent 

juction (£500 p.a. ) 74 


are o— Sound jongwi 
Ms 7, “The Eosineer™ ” Office. 


and prod) 
firm will attract Address, 


ency. — Engineers, Firmly 
es, | with i Walon Connection amons es 
in Swansea and South Wal oo ont. iE ce 
Swansea, id act as CO _— 
on commission basis a oy » Ty: ey 
influence remunerative business of any kind. gay Fa in x 
P888, “ The Engineer ” Office. D 





«*| [ndia or the East. — Works or 





BRANCH BANAGER ), sosently returned, and 
OPEN for ENGAGEMENT. and Eastern experience 
high-class companies. Thoceah ly iy Wreleod: comme! ly and 
= ; constructional, car, and general aoa 

Services staliatie’ heteedingely. —Address, 4 
The ne Bagineer "©: Office. P977 8 
arine Engineer, Possessing 


First-class B. Certificate, DESIRES POSITION 
as ENGINEER SUPERINTENDENT, BS) r, or Sur- 
veyor, where his experience can be uti bo sed. cellent refer- 
ences, bed military age to start at 
once. Further her particulary on application. —Address, P969, 
“The Feed P9698 5 








Meng Shop Manager with All- 
ROU Lg haved in melting shop practice, acid and 
converter and elec furnaces, steel foun. 


tice in A the production of steel casti &e., 
cai Beever | = rd good con troller of, men. “ao 
The Eagineer po7¢ 


()fticer, Army (Temporar Com- 
MISSION 1914), retiring from service, SEEKS CIVIL 
APPOINTMENT; experienced Ra ol years’ electric 
fees power and mene rail engi home and abroad; 

years one firm cat. fear echanical Nranapert 
service. Inte’ 








cmb 








wages an 
District Water Company, Cranbrook, Kent. A 


Wanted Ineligible Working 
MILLWRIGHT os a Works. None but ex: 


enced men wage and experience.— 
“Aadress, 1116, _ oirne aginst Ofkce. 1116 a 


Erector Wanted for Structural 


=. preferably with experience in Aerial ae 
- salary expected. iii, 5 , 
A 








ways. te experience and 
“The Eneineer™ Office. 


| are Turner Wanted for 


— 8.C. Satie, also TOOL SETTER for lin.Capstan Lathe. 





on Government work n apply.— 


Respo' nppointanent eo considered.— 
Address, Ps3s, “ The Engineer* Offi P838 » 


ipbuilder and Engineer with 

twenty-five  yeees experience OFFERS his SERVICES 
in the cant oe 38 eaten; age se 
Address, P95) The Engineer” 








Sho Manager or Foreman (34) 
DESIRES POST, Machine or Fitting Shop ; —— 
experience. Ship or aeroplane work fe! 





rred. ve 
Foreman ; 200 hands awl, referen Liverpool district. 
—Address, P966, “ Tie ” Office P9866 & 


Supervisor (Disen or 
organiser and ‘con trolier ofall all F ~ of Seperienee capable 











already engaged 

prt any im the first instance, giving full particulars, to your + i 
eares! change, quoting “ ate of p re, fee. —A 
—— ~ sea a “ Kenmore,” Park- road, West Hendon, N.W TES 2 
Required at the Bermondsey Works. En Engines, A.M.I. .M. E., 

Military a= Ladywell-road, Lewisham, S.E. 15, ITION of RESPONSIBI 
STOKER-DRIVER. Salary and allowances £2 14s. per week | trieal and meshunleal rolling a Pandy ieee 
of 48 hours ; overtime paid for. Candidates must be strong 2M eee sation ‘contro 
and healthy, and acquainted with beilers and | engines on & he Engineer” 
lappy nic also COAL TRIMMER,” sinc ond silownnce 

rw = . 
vation, any day (Sunday excepted). 183 4 orks Manager, Assistant, or 





Pool Makers, Fitters, Ins spectors, 


REQUIRED for Government Controlled Establishment 
in Eastern counties, Good wages paid.—Apply, stating age, 


PRUDUCTION ENGINEE ashy nore = S for RE- 
ENGAGEMENT. > automobile W 


15 
— Toot and Works Ma aaapeaent oe pod ge 3 Well wp in 
— — For particulars, address 921, “The Fininees 








cx cieeee to nearest Baaplosment Exchange, 
— ~-+% een number 125. No one already on Gevern- 
ment w be engaged 185 a 





[wo } Men Wanted at Once 


for Night Work in Blue Print Room of 
Government Department, London. Previous ex- 
perience not necessary. No person resident more 
than 10 miles away or already employed on Govern- 
ment work be ag gee ye vel he 





Wve Manager (41) Desires 





[™perial. Engineering Service.— 
ANICAL, and STRUCTURAL | DESIGNER. 
DRAUGHTSMEN. Tel. 6309 Avenue.—60. Mark-lane, E.C. 
Let us quote you for drawings or tracings. as ph 
50 


anted, Air Compr essor, 
ap pont 


to 100 cab. feet capacity. Also RECEIVE 
5ft. by 2ft.—Address, P9735, ‘‘ The Engineer ” Office. 


Wanted, for Immediate Delivery, 

30 H.P. CROSSLEY or NATIONAL GAS jog bs EK. 
Must be modern type.—Full particulars and price to WOOL- 
NOUGH, Engineer, Kingston-on-Thames. 194 


anted, Lancashire Boiler, 


7ft. Gin. diameter, 30ft. long, suitable 4 150 'b. 
working pressure.—Address, 75, “* The Engineer’ O 














Wanted, Metal Plates Flanging 


gma gs bd to flange Steel Plates 8ft. to 10ft. 
fin. thik | must be in first-class condition and good modern 
—Write, Box 275, Sells Ltd., 168, Fleet-street, E.C. 4. 99 ¥ 








anted, Mortar Mill, 4ft. Pan, 


overdriven, —Write, Box V110, Lee and Nightingale, 


Liverpool. 
Wanted, Pair Rope Pulle eys, 
or 6 grooves, for lin. ropes or equivalents. 2 
8ft. or 9ft. Sel or as a iso PAIR DITTO, +e 2 
Trooves, od ljin. ropes or pM equal two F 
6in. all for éin. bore. a wnK 0 PAIR 
BELT PULLEYS, lin. to ib, wide, It. Gin. to ft, diameter, 
equal or nearly so.—Address, 118, “‘ The Engineer ” Seen 118» 


Wanted, Second-hand D.C. or 


A.C. 5075 K.W. GENERATING SBT, 500 volts; 








steam 100]b., non-condensing Belliss-Browett or lien 
Engine, direct coupled to Generator. First-class order.—State 
price, age, and where seen, 160, “ The Engineer” Uffice, . 

r 





anted t to Purchase, One New 

Second-hand. =a speed, belt-driven 

FRICTION chan srg lift about 18 owt. -Address pertigalers 
138, “ The Engineer ” Office. 18 Fr 


anted to Purchase, 8 or 10 


H.P. saeees oe also pair of ROAD 
tagine —¥ 10 H.P. Fowler Traction 


a arin Oy ate. corneal 
Wanted, Vertical Boring | and 


ToeNiNe MILL. to take te dia. b n. height 
under tools and to have two boxes. Advertiser cau 
furnish M. of M. permit and = any xe —Send full ‘“~ 
and price to Box 4, Wheeler's Advertising Man- 
chester. ““psee ¥ 











vilibient Organise sound reaso! nt eo 4 
organiser ; 
acetal wi ies 


treated general engineering, exci “ = wear ee 


Semmey - Accountant- Manager 














made ip og | only. Dest APPOINTMENT.  Capabdi pose bed 
required, to OFFERS of SER CB SECTION, manager with wide experience bu and se Expert 
Room 354, Ministry of Munitions, Whitehall- factory and comm ecountant ith special 
place, S.W. 1. 158 a knowl Engineering “snd oe Ae SP eee er- 
ences. — write in confidence, , “The eer * 
Office. B 
Gentlema n, Commercial Works Accountant and Commer- 
ENGINEE LM.E., CIAL MANAGER DESIRES FOSTTION | ie 
DESIRES to GET IN bs Ante FIRM or GROUP of pew ured Varied eS: = waste eh aioe ah THe 
Hugincee” Office. 


for TRADE RECONSTRUCTION IN THE EAST. 
Boquletee = vernacular and local conditions. 
Address, * ” Office. 


* The Engineer P900 2 





AB Engineér (Civil, Mechanical), 


with commercial connection in South Wales, is OPEN 





to REPRESENT a good Firm of Engineers. Practical if 
needed.—Address, Pore," * The Engineer ” Office. P978 8 
Assistant Works Manager or 


SIMILAR POSITION REQUIRED. Shop trained, 
with a good all-round knowledge of l and th i 
engineering, large as well as small work. Six yeurs Inanager 
of smal] works, now closing owing to adverse decision of the 
Ministry of Munitions. oroughly live, ater and a capable 
man, who will work hard and get results. Minimum salary 
£230.—ENGINEER, Fair View, Island-road, Handsworth, 
ingham. P972 








Drag htsman Assistant Manager 
my CHANGE. Jigs, fixtures, tools, motor 

mt works perience. Ineligib' bie. Londog ditrict.—-Address, 
“The ‘agineer™ Omice. 





ExgineerDraughtsman 9), Used 
to Ji ig 3 aed ie Au 4 iF a9 trend’ to 
UNDERT. in DRAWING- 


OFFICE, ara Me ame vay ME. 19, “* The meer” 
Office. 9 St) B 





Epgineering Draughtsman, Over 
will very shortly be OPEN for RE- 
ENGAGEMENT. t Has had large and varied ex 
oe ee 
ctical man.—Addregs, 


and is a |, all ronnd, 
“The Shatner Office. 





(Shemical Engineer, 20 Years 
ed experience as chemist, engineer, and works 

ee OPEN 1 for immediate ENGAGEMENT.—Ad dress, 
P93, “The Enginecr” Office. P903 5 





(vil and Mechanical Engineer 

of very considerable experience, now holding important 

technical Pres under Government, DESIRES CHANGE. 
Address, “ The Engineer” Office. P93 B 





ontractor’ s Agent, over Military 
e, varied experienee, is OPEN to TAKE TEMPORARY 
ti CHARGE of Office or Works.—Address, P965, “ The —. 





ontractors’ Engineer and Agent 
(over military age), ve and fit, DESIRES RE- 
ENGAGEMENT. ine com pleti important Government 
reinforced concrete work; has had extensive experience on 
general public works construction, management and organisa- 
tion, surveys, quantities, costs, &e. Entire charge or other- 
wise First-class references.— ‘Address, P9868, ‘‘ The Engineer” 
P968 » 





ngineer, 17 Years’ Works, D.O. 
and Administrative experience, SEEKS RESPONSIBLE 
POSITION on mass production of munitions (not shells). 
7. £60) —£700. A.M.1.M, E.—Address, P9428," The . 3 
Offic 








Postion Wanted as Chief Jig and 


TOOL pees mag ne or a 

Manager ; 24 years section er in largest jig an ce 

in England. Can operate, jig, ig 

engine, or gun complete. rT 

Varied ex rience. > . Salary £400.—Address, 
‘The neer” Office P9 


Brass Foundry Foreman (Metal- 
LURGIST) SEEKS ENGAGEMENT, Government 
work. Micro. analysis, &c. Disengaged.—Address, P962, “The 
Engineer” Office. P2962 B 


teel, and ga any car, aero- 

ceptional Sattent education 

tis 
B 








Energetic Foundry Foreman 


Desires Change. Progressive foundry and rosh 
sperlqness coaeenat with all modern methods of preduc- = 
ble mixer of metals; iron, bronze, aluminium. 


aed, pF on modern moulding machines and 
ou ; initiative, organ ; able to control large staff.— 
yr iy pas cor te Engineer * Office. Pe92 B 


Engineer Foreman (38) Desires 
Machine or — Shop ; London district pre- 
ferred. 24 years’ expgrize years as foreman; hi a 
references.—Address, P915, * ine Engineer” Office. ° P91 








Ghop Foreman (32) uires 
POSITION on tan, turrets, milling and drilling 
tition Government — Excellent references. 

1, * The Engineer ” ¢ P91 B 


raachines ; rej 
—Address, 








anted, 10- Ton Steam Stamp, 


New or \bectad- hand, ft. square table or lange F< 
Address, 43, “‘ The Engineer ” Office. 





Wanted, 12in. Centre Screw- 
CUTTING . pe podded LATBE. Must. be LX solid 
tool.—Address, 96, “ The Engineer 


anted, 35or 40 N.H.P. Under- 


ie ee COMPOUND ENGINE and BOILER for 
sor and 

K.W. Belliss iliae COMPOUND ES ENGINES ise ied GENERATORS, 

Volts CASHIRE BO 26ft. by Pt. 6in., 


D.C. 
18 o sal R m renting pote Stonehouse, Glos. 1% r 


AX Kosmoid Recorder Wanted. 


price and where can be seen.—RECORDER, 149, 
Dosvingdesvies, London, E.C, 1. 


[RAT ag ew (Rubber and 


TR Short Ends.—State width, weight and price, to 
TTS, 122, Dalberg-road, Brixton, 8. W. ”" Pots 














enerators.— W anted, New or 
Second-hand Belliss and Morcom GENERATING =. 
caduiguas sevoeah- "tease tot lr prensa. Reply, ding nil 
particulars, to 187, * The eginecr” OM et ee 1 ae , 
New or Second-hand Marine 
Ly ty , shout 27-35 H.P., REQUIRED for Cruiser. 


—Please state all particulars and rice to SALOMONSEN 
and CO., 6 and 7 Cross-lane, E.C. 4 Pp P81 F 


(Oliver Typewriters R uired, 


Engineering ‘board preferred.—Full culars an 
price ese Ts ¢.0. Brown's, 39, Tothill- street, 8.W. 4 








Ghapin, ing Machine (Second- hand), 
shana gets, WANTED. Must be modern t 
good con Can furnish Release Certificate.—A 
183, * Tre Engineer ™ Office er F 


Universal Miller Wanted, 


hand. Must be in good ~ dress 
ofters, 111, The Rpginews” Othes 8° “nditien. ty 








10-Ten Main Line Gauge 
WAGONS WANTED. State price and —— where 
may be seon.—Address, 150, “The Engineer” Office 180 § 


Time Recorder, 
PRELLEY, 169, Farringdonroad, EC}, 








as New ew, 
What offers?—A. F. 
We 








mm, tae SURFACE’ SuIpING — SCREW-CUTTING 
K, on ag bed, all geared h by Buckley and Co, 
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ngines.— Vertical Pair, Com- 
spun, each 150 H.P., 12in. and 19pin. cylinders, 18jp, 


stroke, 200 re 
One Vertical, 10in. cyl., 14in, stroke. 


and Co. 
BOILERS.—Galloway, 26ft I 7ft. and 16ft. by 6ft. 1 Vortical 
cross-tube, 6ft. 6in. x Sft , 100 lb, pressure. 
vote PS.—Three wanna and one Worthington 
MOTORS.—One D.C, 240 
ig 460 v., 25 periods, 24 i py $ 


EDGE RUNNER gad Sft. x 18in, stones ; 
Also one six-sieve 8 

a 00 PRESSORS —Pair steam-driven, 10in. qylinders 
pk worked separately if required ; each approx. 350 ch. ft. 


ity. 
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on box strok 


Ail by Marshall, Sons 


300 reva., one A.C, 
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ondsey, 8.E. 181 6 
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street, London, 8.E. Telephone No. 78 He $22 « 





Fer Immediate Sale. ae Road 
ROLLERS from 4 to 15 tons capagity 5 all insured ; in 
good working order; with searifiers. er, Aveling and 
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or Immediate Sale, Two 
Wheeler-Worthington SURFACE CONDENSER 8, 
capacity 12,000 lb. and 16,0001b. respectively, with bed-plate, 
air pump, or cireulating water pump and engine on one 
shalt, arable of moiktatnton 24in. to 25in. vaeuum. he 
installed for use with 750 B.H.P. wate — Address, as 
Engineer ” Office. 


Fror Sale, One 500 K.W. Bali 


ENGINE, ae, Py expansion, 300 revs. per 
minute, direct coupled Iternator and Exciter, 
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Also two 250 K.W, Belliss ENGINES, two crank compound, 
revs. wy » direct covens © to E.C.C. Alternator and 








Exciter, volta, first-class condition. Can 
be wy under stedm, by appointment. 

The Condensers in the previous advertisement would be 
suitable for use with t) engines. 
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* Bta "s K914"; leather case complete ; sendition 
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air pum r, steam 
a po sade ge pes, er if required, electric pe switches, 
cireuit jag ‘and rheostat. 
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n excellent condition 
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armature and 
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mibet ra uting a rope pulley. 
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BOIL total beating surface 5664 
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underfeed Stoker. 
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2. 4ft. stroke, fly-whee *20ft. diam. &. Very 
225 KW. GENERATING SET, Tandem Com- 
pound J PhO. Corliss valve H.P. Gene- 

ary , 500 volts, co’ Miomea. 


One SURE ACE CONDENSER, 3400 aq. 
cooling surface, by Cole, Marchent and Morley. 

One CONDENSER, by J. and H. MeLaren, 
capacity 3000 Ib. per houf, with circulating pump. 


R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD, 
* tr gegeal er Ree NEWCASTLE-ON-TYNE. 


Te).: 4 6. 
Tel. Aid.: “ Engineer, Wakefield.” 2017 « 
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OO — 
THE MANUFACTURE OF BALL BEARINGS. 
No. I. 


Almost every year since the date mentioned the fac- | other engineering firms the company during the past 
tory has had extensions added to it, until to-day it em- | three years has introduced female labour on a large 
ploys over 9000 workpeople on the whole organisation. | scale into its shops. It is evident from the permanent 





Tr is undoubtedly the fact that until comparatively 


The business soon spread to other countries, the | provisions being made in the direction indicated that 


recently many engineers regarded ball bearings, if | first offspring taking root in this country in the shape | the company expects to retain many of its girl workers 


not with actual distrust, then with something like indif- | of an agency with an office in London. 


With the | long after the war is over. While on this subject we 


ference. That they were capable of reducing friction | development in the demand for the bearing it was | may mention that the management is keenly inter- 
was admitted, but it was commonly held that they | clearly seen to be desirable to undertake its manufac- | ested in the welfare of| its boy workers, and par- 


were of interest chiefly to the makers of bicycles, sew- | ture in the British Isles. 
ing machines, perambulators, and similar muscularly | Company, the Skefko Ball Bea 


Accordingly a British | ticularly in their education, and affords them every 
ring Company, Limited, | help and encouragement to attend the engineering 


propelled appliances, ~The coming of the motor car | was incorporated, and a factory was erected at Luton | classes at the local technical institute. As regards 











Fig. 1—-WORKS OF THE SKEFKO BALL BEARING COMPANY, LIMITED, 


helped very materially to popularise the use of’ball | in 1910. The first bearing was turned out in April, 
bearings among engineers. To-day there is hardly a | 1911. The actual balls were received from the 
type of engineering structure or machine involving | Swedish factory, as was the special nickel-chrome 
rotary motion in its parts of which examples fitted | steel stock from which the ball races were turned. 
with ball bearings are not to be found. They are no | This held good for the next few years, but to-day the 
longer called for solely in small sizes for “fancy” | factory has been extended, and the company is 
purposes, but are recognised as strictly engineering | making the bearing complete from the raw material. 
appliances, and are obtainable in standard sizes up to | The works site at Luton now extends to over nine 
and over a foot in the bore. It would serve no useful | acres, the workpeople number some 750, as compared 
purpose were we to give a list of the principal applica- | with about 200 in 1912, and even already further large 
tions of ball bearings in current engineering practice, | extensions of the factory buildings are about to be 
but as a slight indication of the marked tendency 

to adopt them almost everywhere where rotary : 








AT LUTON 4 


the general welfare of the girl workers we gathered 


that the management, while expecting never again 
entirely to dispense with female labour, is inclined to 
favour the view that the average individual girl 
worker has no desire to remain @ mechanic or machin- 
ist all her life, and therefore that the firm’s duty 
towards her is to encourage her domestic rather than 
her technical education. This, in our opinion, is a 
singularly broad-minded view for a commercial firm 
to adopt, but from the national standpoint—and 
possibly also from the firm’s own standpoint ulti- 





friction has to be reckoned with, we may say that they 
are now in use in railway turntables, locomotive valve 
gear, railway axle-boxes, excentrics, connecting-rods, | 
and other parts. of steam engines, hydro-extractors, 
paper-making machines, calenders, and so on. At the 
present actual moment, as most of our readers are | 
aware, the importance of ball bearings as a munition | 
of war is so far recognised that none may use them 
without a permit from the Ministry of Munitions. 

There are several general types of ball bearings, 
and of each such type there are many designs. An 
opportunity was recently afforded us of visiting the 
works of the Skefko Ball Bearing Company, Limited, 
at Luton, Bedfordshire, of studying the designs pro- | 
duced by this company, and of examining the pro- 
cesses involved in the manufacture of the bearings. | 
In presenting a general account of our visit we may, 
in the first place, make it quite clear that the foreign | 
appearance of the word Skefko is open to misinter- 
pretation in these days of international antipathies. 
The history of the company takes us back to Sweden. | 
There is nothing, and never has been anything, | 
German about the invention, manufacture, or any- 
thing else of the bearing. The name Skefko is derived 
simply from the initials of the words ‘“‘ Svenska 
Kullager Fabriken,”’ which, being translated, mean 
Swedish Ball Bearing Factory. 

The foundation of the company’s business is what 
is known as the double row, self-aligning ball bearing, 
invented a few years ago by Mr. Sven Wingquist, 
a Swede. Ball bearings were, of course, in use 
before Mr. Wingquist entered the field, but their use 
was largely restricted in the engineering world to 
machinery running with light loads at high speeds, | 
or with heavy loads at low speeds. Their application 
to machinery carrying heavy loads at high speeds, | 
and to machinery subject to severe shocks, is very | 
largely due to Mr. Wingquist and those who have | 
worked with him. It is little over ten years ago, to | 
be precise, in 1906, that Mr. Wingquist founded the | carried out. The works buildings as they now exist are, 
parent factory at Gothenburg. The original staff | as may be judged from the views given in Figs. 1 and 2, 
numbered no more than fifteen, and for the first year | an excellent example of modern industrial architee- 
or 80 was engaged making careful research and many | ture. They were planned and designed by Sir 
skilful experiments, for, simple as the construction | A. Brumwell Thomas, the architect, and erected 
of a ball bearing may appear, the attainment of|by W. F. Blay, Limited, of Dartford. The 
technical success, and of success in its commercial factory, as extended, is remarkably complete, and 
production, demand a vast amount of care and | includes not only a department for the manufacture 
organisation. of the balls themselves from start to finish, and a | 

The original works at Gothenburg, where the first | thoroughly up-to-date heat treatment department, | 
of Mr. Wingquist’s badl bearings was produced in 1907, | but such modern innovations as a canteen, a rest | 
are still preserved as part of the present-day factory. | room, an ambulance room, and a laundry. Like most 











Fig. 2—GENERAL VIEW OF THE OFFICES 


| mately—it deserves recognition. For one thing it 


goes far towards relieving the menace to our future 
which not & few fear from thé extensive employment 
of women workers in our factories. 

To turn now to strictly technical matters we may 
first of all say a few words about the construction 


| and use of ball bearings in. general. There are, of 


course, two principal types of such bearings, namely, 
the radial and the thrust. The Skefko Company 
makes both types, although, as we have said, the 


| foundation of its work was the improved form of 


radial bearing invented a dozen or so years ago by 
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Mr. Wingquist. That bearing was distinguished by 
the fact that it was provided with two rows of balls, 
and was self-aligning. An ordinary ball bearing, 
with one or two rows of balls is when assembled in- 
flexible, and in order to avoid excessive wear and the 
chance of the balls becoming wedged and broken, 
must be mounted with extreme accuracy in its hous- 
ing. Further, for the same reasons, the shaft which 
it Carries must not be allowed to suffer deflection. 
This circumstance greatly limited the use of ball 
bearings until their rigidity was overcome by mount- 
ing them as shown in Fig. 3, in an extra ring ground 
spherically in the interior to suit a corresponding 




















Fig. 3 


sphericity on the exterior of what. was formerly the 
outer ring. Such a bearing is self-aligning, but it 
is maintained that the aligning movement of the parts 
can readily result in the balls—or one row of them 
in the ease of a two-row bearing—being severely over- 
loaded and in their becoming jambed. 

In the Skefko radial bearing the self-alignment is 
secured without adding the third ring shown in Fig. 3. 
The self-aligaing movement, in fact, is accomplished 
by a pure rolling motion of the balls themselves, and 
does not entail the overcoming of sliding frictional 
resistance at any point, such as occurs between the 
second and third rings in the form shown in Fig. 3. 
The. design of the Skefko double-row self-aligaing 
radial ball bearing is illustrated in Fig. 4. It involves 
an inner race turned with two grooves of a radius 











Fig. 4 


slightly larger than that of the balls themselves, and 
an ‘outer race the interior surface of which is a 
portion of a sphere struck from the central point of the 
bearing. It is obvious that relative movement 
between the two races in the rotary sense and in the 
angular sense is thus accomplished by ball bearing 
motion. 

Into the theory of ball bearing design we do not 
propose here to enter, but we may say that the self- 
aligaing movement of the Skefko radial bearing 
attained in the manner described does not result 
in any of the balls being overloaded. Apart from 
this, there are one or two practical points about the 
bearing that are deserving of notice. It will be 
observed that the self-aligning movement of the bear- 


er 


taken, result in one or two of the balls at the top of | so far locked together that only relative rotary motion 
one row and at the foot of the other dropping out of | is possible between them. There is, of course, suff. 
the race. If the outer race were turned through a | cient clearance left in the cage chambers to permit the 
right angle relatively to the inner race, all but two or | balls freely to rotate therein, and to permit any ong 
three balls in each row would fall out of place, and | ball to be sprung into place, even although the 
those left behind would similarly fall away if the outer | chamber on either side is already filled. The secong 
| form of cage—see Fig. 5—is stamped from sheet meta] 
| of @ special quality of Swedish-Lancashire iron. |; 
| is lighter than the first form and cheaper to make. [py 
| addition, the balls can be inserted in the chamberg 
simply by hand pressure, without the aid of a mallet, 
although once they are inserted, a considerably greater 
force is required to remove them again. In both 
forms of cage, the chambers on the two sides are 
| staggered, so that the distance between the two rows 
of balls can be made less than the diameter of the balls, 
thus permitting the width of the bearing to be pro. 
portionately reduced. In the simple form of two. 
| row bearing illustrated in Fig. 3, the two rows cannot, 
of course, be overlapped, unless a cage is introduced 
| to prevent the two sets of balls from interfering with 
| each other. 

Fundamentally, then, the cage of the Skefko radia} 
bearing is required to prevent the whole device from 
accidentally being dismantled, and its provision is a 

| necessary consequence of the principal feature of the 
bearing, the attainment of a self-aligning freedom by 
| means of two instead of three races or rings. From 
| the academic point of view, the necessity of provid- 
ing a cage may, by some, be regarded as a defect of the 
| design. Practically, however, the position is quite 
otherwise. We have already mentioned the fact that 
one incidental result of the provision of a cage is to 
permit the width of the whole bearing to be reduced. 
| This is, perhaps, not always a feature of importance, 
although sometimes it is, and, in fact, the Skefko 
Company makes standard ranges of bearings in which 
the two rows of balls are not overlapped. There is, 
however, a far more important result arising from the 








ing illustrated in Fig. 3 can take place without relative 


provision of the cage. It relates to the assembly 
of the bearing, and how this necessary process affects 
the design of the bearing as a whole. It may be said 
that the design of the Skefko bearing requires no pro- 
vision to be made for its assembly. It is, in fact, 
what may be called self-assembling. The simple form 
race were subsequently turned about a different axis. | Of radial bearing illustrated in Fig. 3 is not self- 
It might seem at first sight that this is a défect in'thé | #8embling as it stands, and throughout its whole 
design, for it, of course, entails the provision .of @ | Creer carries with it the marks of the modifications 
‘‘eage ” to hold the balls in place.. Two forms of this that have to be made in its design in order that it may 


cage areat present being made. In one, the older, the | be assembled. 
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Figs. 7 and 8—SELF ALIGNING DOUBLE THRUST BEARING 


material employed is phosphor bronze. This style of It will readily be seen from Fig. 3 that the balls in 
cage is formed by drilling holes on the two faces of a | this design can only be introduced into the space 
plain turned ring and widening out these holes with a | between the two races by widening the space 
round pointed tool, so as to form spherical truncated | between the outer edges of the races at one point to the 
chambers into which the balls can, with a light blow | diameter of the balls, or by drilling a hole of the ball 
| diameter through the metal of the outer or inner race, 
|80 that the balls may be inserted in their place. 
| Either method results in a reduction of the local 











| strength of the races, and, moreover, leaves a gap or 
hole through which, if it is not filled up, the balls 
may at some time drop out. The same difficulty 
arises in connection with the assembly of the outer 
ring on the second race. The outer ring has either to 
be made in two parts or it has to be slotted down to 
its centre line at two opposite points, to the width of 
the bearing, so that the second race may be passed 
ipto its interior at right angles to its plane, and then 
turned round through 90 degrees. Here, again, there 
is a local weakening of the metal and a gap left that 
may or may not have to be filled up. 

The method of assembling the Skefko bearing must 
have puzzled some of our readers, as it did us, until 
we saw it being carried out at Luton. Yet it is per- 
fectly simple, although it is a trifle difficult to explain 
on paper. The process is indicated in the diagram— 
Fig. 6—from which, for the sake of clearness, the 
cage has been omitted. How.the bearing is as:em- 








Fig. 5—SKEFKO BEARING WITH STAMPED METAL CAGE 


movement between the balls and the two races. The 
bearing, once assembled, can therefore be handled in 
any manner without fear of the balls dropping out. 
In the Skefko bearing the self-aligning movement 
would, if carried too far,and if no precaution were 


bled is best understood by studying how an assembled 
bearing is dismantled, for the two processes are each 
exactly the reverse of the other. To dismantle a 
Skefko bearing the inner race, the cage and the balls 
are first turned as one piece about some axis A A, 
until they are standing at right angles to the plane 
of the outer race, as at B. When in this position 
four balls are forced out of the cage, one at each side 
of each row, as at CD. The inher race, the cage and 


from a wooden mallet, be sprung. The centre line of 
the drill holes is a little nearer to the inner cireum- 
ference of the ring than to the outer, so that when the 
cage is placed round the inner race and the balls are 
driven into place, the balls, cage, and inner race aro 
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tho balls are then turned back about the axis A A 
into the plane of the outer race, and are thereafter 
turned about another axis, E E, at, approximately, 
90 deg., to the first, until they are once more stand- 
ing at right angles to the plane of the outer race, as 
at F. The internal parts can now be lifted away 
from the interior of the outer race, for the removal 
of the four balls has, as it were, formed two flats 
on the rings of balls, the width across which flats is 
less than the smallest internal diameter of the outer 
race. The removal of the remaining balls is now a 
simple matter. After about half of them have been 
forced out of the cage, the cage and the remainder 
can be lifted away from the inner race. The fact 
that the Skefko radial bearing is thus self-assembling 
is due primarily to the fundamental feature of its 
design, the ball-and-socket-joint action between the 
internal parts and the outer race. At the same time 
it is not easy to see how in practice advantage could 
be taken of the self-assembling feature were a cage 
not involved as a subsidiary item of the design, for 
the cage provides just what is required to hold the 
balls on the inner race while the outer race is being 
applied. 

It may be remarked here that other types of ball 
bearings employ cages with the prime object of hold- 
ing the balls at equal distances apart round the cir- 
cumference of the inner race. The Skefko cage also 
fulfils this function, of course, but the necessity for 
its doing so is not so great as some may think. Ex- 
periments have, in fact, shown that this function 
need only be exercised when there is no load on the 
bearing. If the balls are spaced correctly when the 
load is applied, they will remain so spaced without 
the assistance of a cage until the load is removed, 
for the races under the load deform very minutely 
in a wave-like manner, and so prevent the balls from 
shifting their position. 

Although the self-aligning radial bearing is the 
foundation of the Skefko company’s business, its 
production to-day is seriously rivalled in the firm’s 
works by the production of ball thrust bearings. The 
variety of forms in which the company makes such 
bearings is congiderable. An advanced form of an 
interesting nature is illustrated in Figs. 7and 8. This 
is a self-contained self-aligning double thrust bearing, 
consisting of an outer casing, upper, intermediate 
and lower race rings, two rows of balls and two cages. 
The upper and lower race rings have spherical edges 
that fit against spherical internal faces in the outer 
casing. The cages are of sheet metal, bent to a U- 
section and cut into chambers, into which the balls 
are sprung. Oages of phosphor bronze are fitted in 
some of the designs. This form of thrust bearing 
is not completely self-assembling, but the provision 
which has to be made in order to permit of its assembly 
is very simple—too simple in fact to have been obvious 
when the first bearing of this form was designed. As 
shown in Fig. 7, the outer casing—at one end only— 
is cut away in the form of two semi-circles at the 
ends of a chord lying about half way above the major 
diameter. The greatest width across the opening 
thus formed is just equal to the greatest diameter 
of the upper and lower race rings. Each of the in- 
ternal members can thus separately, and, in succes- 
sion, be passed at an angle into the interior of the 
outer casing. They are allowed to accumulate within 
the outer casing at a certain angle that permits the 
last item, the upper or lower race ring, to be passed 
into position like those that preceded it. When all 
five items are thus in place, they are turned as one 
body on the spherical seatings of the outer casing into 
their final position. 








LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. II * 
Fast AND Loose PULLEYs. 


It is @ matter for remark how little we know of 
the origin of many contrivances in everyday use. 
When the origin goes back to remote times ignorance 
is perhaps to be understood ; but in mechanical 
engineering, for example, there are employed many 
devices of comparatively recent origin the inventors 
of which have passed away unnoticed; devices which, 
being in everyday use, are taken as matters of course, 
but which upon consideration must be recognised 
to have formed most important steps in progress. 
The fast and loose pulleys is.a case in point. It isa 
most elegant contrivance, and within its limits a 
perfectly satisfactory one ; it is in universal use in 
factories and workshops, and it is difficult to see how 
it could be dispensed with: The writers on engineer- 
ing in the early part of last century unite in bearing 
testimony as to the value of the invention, but they 
are silent as to where or by whom it was invented. 
There is no doubt that it originated in this country 
and came into use with the spread of the factory 
system, when for the first time we meet with installa- 
tions comprising a number of independent machines 
driven from a common source of power ; it is clear, too, 
that it first came into extended use in the cotton 
district of Lancashire, and that it was from there 
that the knowledge of the fast and loose pulleys 
spread over the kingdom. There is reason, however, 
for thinking that the invention did not originate in 
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Lancashire, and that it must be ascribed to William 
Sellars, of Bristol. In 1795 Sellars was in partnership 
with Peter Standage as a maker of spinning machines 
at Bridgenorth, in Shropshire ; very soon after he 
moved to Bristol, where he carried on the same 
business, and in 1814 he was living at Kemsey, 
Worcestershire; he then styled himself “ Engineer.” 
While at Bristol, in 1797, Sellars obtained a patent 
for “ An entire new improvement in making and 
working of machines for drawing out wool or flax, &¢.”’ 
The specification of this patent contains the earliest 
description and drawing of the fast and loose pulleys 
that has come under the notice of the writer. In de- 
scribing his drawing, Sellars states that the shaft may 
be driven by means of a crank handle or by power by 
means of a belt and pulleys of which one is fast to the 
shaft and the other loose thereon. The loose pulley 
‘is for the purpose of stopping the machine without 
impeding the first cause or primary power of the 
water, steam or horses, by guiding with the hand the 
strap or best ’’ from the fast to the loose pulley. 
Then although the power of motion is still continued, 
the machine itself is perfectly at rest; and so vice 
versed, for again putting in motion, by shifting the 
strap or belt ’ from the one pulley to the other. In 
the following year, 1798, Sellars obtained another 
patent, the specification of which again describes and 
illustrates the fast and loose pulleys. Here he 
states that the intent and use of the second pulley is 
to receive the band or belt from the first pulley which 
leaves the shaft at rest. “‘ Although the moving power 
is continued, the band or belt is guided by the hand 
from one pulley to the other with the greatest facility, 
and in an instant either stops or sets the shaft in 
motion.” ; 

Knowledge of the invention soon  reeched 
Lancashire, and within ten years it had come into 
extended use in the cotton industry. Buchanan 
(‘‘ Practical Essays on Millwork and other Machinery,” 
1814) states that its application in cotton mills is now 
general and that power-driven spinning mules were 
never found to give satisfaction until it was applied. 
This author describes two forms of two-speed gear 
for use in mules ; both have two fast pulleys and a 
loose pulley ; the one, a belt system entirely, he 
states, was in use in Manchester in 1799; the other, a 
combined belt and toothed gear system, was adopted 
about the year 1800. This last seems to have been 
due to Kennedy, and is referred to in his paper on 
Crompton, read before the Literary and Philosophical 
Society of Manchester in 1830. 

In 1813 the fast and loose pulley drive was in use 
on the headstocks of lathes (T. Martin, ‘‘ The Circle 
of the Mechanical Arts). Maudslay in his workshop 
used it on the overhead shafts. He employed a belt 
shifter in the form of a horizontal bar with pins; the 
bar was urged one way by a spring, to throw the 
strap on to the loose pulley, and in the other way 
by a weighted cord (Gregory, “ Mechanics,” 1826). 
Sellars’ specification does not describe a belt shifter, 
bu the contrivane: is found in Buchanan’s book. 

The open and crossed belt reversing gear was in 
use on machine tools between 1830 and 1840. The 
use of the crossed belt is, of course, very much older, 
and it was recognised that crossing the belt reversed 
the direction of rotation, and alse that it gave a 
better grip on the small pulley. 

When the practice of crowning the face of the pulley 
was introduced is not known ; possibly it took its rise 
in Arkwright’s mills at Cromford. The pulleys in 
Sellars’ drawing have flat faces; this does not 
necessarily mean that he was not aware of the advan- 
tage of crowning; he may have thought that the 
crowned pulleys would impede the easy shifting of the 
belt. Connop’s specification in 1802 shows the fast 
and loose pulleys ‘crowned, and Buchanan treats the 
practice as a matter of common knowledge, but his 
language suggests that the practice had come into use 
within his own recollection. 


THe FounpRy CuPOLA AND CHILLED IRON. 


It is sometimes stated that we owe the foundry 
cupola to the celebrated ironmaster John Wilkinson. 
Some colour is lent to this view by the fact that the 
furnace became known in France as “‘ fourneau & la 
Wilkinson.” This, however, appears to have been 
due to its introduction into that country having been 
effected by William, the brother of John Wilkinson.* 
There is no doubt that Wilkinson obtained a patent in 
1794 for a small blast-furnace, and it seems that such 
furnaces were employed for a time at his Bradley 
Works near Bilston, but for smelting purposes only. 
It is clear that the patent is concerned only with iron 
smelting, and the invention consisted essentially in 
using furnaces not more than 10ft. in height, in place 
of furnaces 30ft. to 70ft. high, as was then the practice. 
In this Wilkinson was merely reverting to the practice 
of earlier days. Incidentally his specification shows 
a furnace with an iron casing. It may be argued 
perhaps that the foundryman merely took Wilkinson’s 
small furnace and used it for remelting, but the 
evidence points the other way, and suggests that 
Wilkinson may have utilised knowledge then current 
in the foundry trade. In a letter to Gilbert Gilpin, 
his agent or manager in Shropshire, written appa- 
rently from Bradley, and dated October 2nd, 1793, 
he refers to Kinman’s furnaces which are ~ blown 
by bellows. He writes that Kinman says that 





* It may be added that some writers ascribe the invention to William 
Wilkinson. 





his smaller furnace ‘‘ cuts down the iron fast enough 
. . . that when smelting Pig Iron | ewt. will come out 
not losing above a pound . . . that where the articles 
to be Cast are Small, such as Weights, Bars, Baths, 
Stoves, &c. &c. &c. that there is not any comparison 
to be made—& that he never uses an air Furnace but 
where the metal to be melted & the articles to be 
cast are of such size as to require the A. F.” He adds 
that he himself had been twenty-five years “ irying 
to introduce this plan at different times without 
effect.” Later on in the same letter he writes :— 
“The same machinery with Kinman that turns, 
bores, and scoaers—blows his bellows . ; 
nothing but Horses for the power—in many places 
these small blasts are worked by men,’’ but, he adds, 
““Kinman as well as the rest of the Town Founders 
have repeatedly attempted to melt Gun Borings in 
these furnaces without any hopes of success.” 

The point of the letter, which is given by John 
Randall in ‘‘ The Wilkinsons,” 1879, is that Wilkinson 
wants Gilpin to get a furnace of this sort put up, 
apparently for melting scrap for the production of 
shot and shell. He had sent a man to take the 
dimensions of Kinman’s furnace and intended to 
enclose them in his letter. 

If the assumption that the letter was written at 
Bradley is correct, the ‘““ Town Founders ”’ would be 
those of Bilston. It is clear that there were a number 
of them, and that they were remelting pig iron in 
small furnaces with the aid of air blast. There is 
little room for doubt that these small furnaces were 
cupolas. Ten years or so later, in Pynd’s “ Micro- 
cosm,” 1803-1806, we have, over the. inscription 
‘“* Casting Cannon balls,” a sketch of what is unmis- 
takeably a small cupola blown by a hand bellows. 

However, there is evidence that carries the foundry 
cupola back to about 1780. John Farey, the elder, 
made mineral surveys of Derbyshire in the years 1807— 
8-9, and recorded his observations in a ‘‘ General View 
of the Agriculture and Minerals of Derbyshire,” 1811. 
In this work we read : ‘‘ The small Cupolas, or Hells 
as they are called, which are used in the Foundries 
here, were introduced about 30 years ago, for heating 
Pig-iron instead of Air or Reverberatory Furnaces, 
which, as I am told, though they answer for Cannon 
balls and Some other purposes, making very Solid 
castings, yet the iron becomes whiter, and nearer to 
the quality of bar iron in infusibility, every time it is 
melted in such furnaces, losing 30s. per ton of its value 
at each melting ; by adding small quantities of oyster- 
shells or limestone to the cokes in tho hells, the quality 
of the iron can be preserved, in two or three successive 
meltings, but not more, I understand.” 

Curiously enough the term Cupola was in use at 
the same time and in the same county for an entirely 
different type of furnace. Quoting again from 
Farey’s book : “‘ The Cupolas or low-arched Reverber- 
atory Furnaces, now exclusively used for the smelting 
of lead-ore in Derbyshire, were introduced from 
Wales by a Company of Quakers, about the year 1747.” 

Farey, however, is clear enough as to the distinction 
between the lead smelting cupola, or reverberatory 
furnace, and the foundry cupola, used instead of an air 
or reverberatory furnace. After 1811 the term 
cupola came into general use ; it is used in “‘ Panta- 
logia,’’ 1813, and in Rees’s “‘ Cyclopedia,” 1819 ; both 
these works contain drawings of the furnace. Possibly 
the rise of Arkwright’s spinning mills at Cromford 
and elsewhere may have had a bearing on the early 
use of the cupola in Derbyshire. Arkwright must 
have been a considerable buyer of pulleys and other 
light castings well within the limits of this form of 
furnace as then made. 

With the development of ironfounding in the early 
years of the last century, cupolas of increased size 
came into use. About 1830, when Fairbairn and Lillie 
set up their ironfoundry in Manchester, they had 
cupolas 7ft. high by 2ft. diameter inside, using air at 
a pressure of-31b. This was the largest size then in 
use; 5ft. to 6ft. was the standard height, but cupolas 
as small as 4ft. high were to be met with. 

Chilled Iron—The use of moulds of iron in 
ironfounding goes back to an early date in the ~ 
history of the industry. Biringuccio, an Italian 
writer, in 1540, states that it was the practice of 
the Italian founders to cast iron cannon bails in 
moulds of the same metal. The faet that articles 
cast in metal moulds had a very hard surface 
had been observed, no doubt, before, but the first 
industrial application of this property seems to 
have been effected in 1803 by Robert Ransome, of 
Ipswich, in the County of Suffolk, Ironfounder, 
“being one of the people called Quakers,’ who, in 
that year obtained a patent for “ A method of making 
and. tempering cast iron plough shares, and other 
articles of cast iron for agricultural uses,” in which 
the use of the chill is indicated clearly. Ransome 
had been at work on the problem for some years, for 
in 1785, while carrying on the business of an iron- 
founder at Norwich, he was granted a patent for a 
‘“‘ New-invented art of making ploughshares of cast 
iron which is tempered after a peculiar manner, so as 
to stand the strictest proof.” According to this 
invention the ploughshare was to be moulded in sand, 
and the parts of the mould corresponding to the 
cutting edge of the share were to be wetted by means 
of a sponge steeped in water saturated with common 
sea salt, ‘‘ which gives the edge its proper temper.” 
It is needless to say that the first mentioned invention 
was one of great industrial importance. Robert 
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Ransome was the founder of the celebrated Ipswich 
firm of engineers. 

The next mention of chilled cast-iron known to the 
writer, and the first instance in which the term 
‘“‘ chilled ” is employed (it does not occur in Ransome’s 
specification) is to be found in Gill’s ‘‘ Technical 
Repository * for the year 1822. The editor, in dis- 
cussing the friction in the bearings of machinery, 
states that it ‘‘ may be greatly reduced by making the 
necks of hardened steel and employing bearings made 
of chilled cast iron in place of ordinary brass bear- 
ings.” In the succeeding volume of the same period- 
ical isan article entitled “‘ On the use of chilled cast- 
iron punches and other tools,” in which it is stated 
that Mr. Peter Keir, Engineer, of St. Pancras, had used 
chilled cast-iron punches for producing the holes in 
wheel tires. 

Chilled railway wheels were in use before this date, 
that is, before 1822. Wood in his book on Railways 
refers to them, and states that the invention had been 
effected a few years before. He speaks of the operation 
as ‘* case-hardening,” and “‘ case-hardened wheels ”’ 
are mentioned in the specification of the patent of 
Losh and Stephenson in 1816, but not as a novelty. 
The idea appears to have been due to Benjamin 
Thompson, who states that he mentioned it to 
William Losh of the,Walker Ironworks about the end 
of 1811, or early in 1812, and that Losh undertook 
to east some wheels accordingly for a colliery at 
Urpeth (Benjamin Thompson : Inventions, Improve- 
ments, and Practice, 1847). 

By about 1830 the process of chilling seems to have 
come into fairly general-use. In ‘* Manufactures in 
Metal,” 1831, we are told that—“ It is not uncommon 
to case-harden rail road plates by casting them upon a 
piece of coldiron: this method termed chilling is more 
especially resorted to in the casting of cylinders for 
rolling metal, forge hammer faces, and common 
stithies.”” It is interesting to note that chilled rolls 
were in use es early as 1830; in another part of the 
work referred to it is stated that rolls for rolling iron 
and steel are usually made of cast-iron chilled on the 
outside to make them hard, and afterwards turned 
with great labour to make them true and smooth. 








THE ELECTRIC COMMERCIAL VEHICLE. 
(By a Correspondent). 


A DEVELOPMENT of considerable importance has 
taken place in road transport during the Iast two or 
three years in the advent, or, to be more correct, the 
resurrection of the electric lorry. The first electric 
vehicles of this class were built years ago, but suffered 
from defects that have since been surmounted. The 
current for running these vehicles being supplied by 
secondary batteries, the first essential to success is 
an absolutely satisfactory battery, but the early 
vehicles were sadly lacking in this respect. Ordinary 
plate batteries were employed, and it was found that 
they had the disadvantage of being very heavy. 
They were also entirely unsuitable for use on roads, 
as the vibration made the paste fall out of the plates, 
causing short circuiting of the latter, and general 
inefficiency of the battery. They were also entirely 
unsuited for taking short charges at heavy rates, or 
“boosting ’’ charges, as they are termed, because, 
under such treatment, the plates buckled. A further 
defect of the old vehicle was to be found in the 
higher mechanical friction as compared with that of 
present-day commercial Jorries, which is a point of 
the utmost importance. It must be remembered 
that the origin of the motive power employed lies 
in the battery, which is of a fixed and limited capacity, 
and it is not possible, if the charge runs down, to 
replace it at a moment's notice, as with a petrol or 
steam wagon, where, in normal times, little difficulty 
is experienced in replenishing the bunker or petrol 
tank, should the fuel supply run short. This fact 
makes it essential that the greatest care should be 
taken in the design of these vehicles, in order to 
eliminate friction as far as possible. The extent to 
which this point has been studied may be judged 
when it is mentioned that it is quite possible for one 
man to move an electric lorry, designed for a load 
of three to four tons upon a level floor, merely by 
pushing it, without employing any means of leverage. 

The question of battery capacity points to another 
cause of failure of the electric vehicle in the past. 
Over-enthusiastic people interested in these vehicles 
claimed for them powers which they did not possess. 
They recommended them for work for which they 
were entirely unsuited, which resulted in their being 
quite undeservedly condemned as useless. Present- 
day builders and salesmen have recognised this error, 
and are taking a saner view of the electric vehicle 
as a proposition for mechanical transport. They 
appreciate that it has a well-defined field for useful- 
ness, and that in its own particular sphere it has no 
really serious competitor. This class of vehicle, in 
the present state of electrical knowledge and facili- 
ties, is not suited for long journeys, but is eminently 
satisfactory for short runs and town delivery work. 

The mileage’ that can be run on one full charge of 
the battery of these vehicles depends upon the size. 
A vehicle with a standard battery equipment, and 
a carrying capacity of ten to fifteen cwt., will run 
about fifty miles on one charge, while the larger 
sizes, carrying three or five tons, will travel thirty- 


five to forty miles. For the majority of work for 
which these vehicles are suited, these distances cover 
all that is required for a day’s work. Where em- 
ployed for detailed delivery of miscellaneous goods, 
such, for instance, as railway goods delivery and also 
for collecting, it is found exceedingly difficult to get 
an average mileage exceeding twenty-five miles a 
day, which is well inside the capacity of the battery. 
This may seem a very short distance, but it must be 
remembered that one loaded lorry may have to call 
at a considerable number of places before its load 
is cleared, and much time is often wasted by the 
driver having to wait his turn at warehouses, or while 
having his goods delivery sheet signed. Also when 
picking up loads, he cannot always get immediate 
attention, and all of these delays tend to reduce 
his daily mileage. 

Another class of work for which this type of vehicle 
is of great use is in the delivery of goods from one 
point to another, such as between railway termini, 
where it is possible to make uninterrupted runs of 
several miles. When employed in this way the total 
daily mileage may easily exceed the capacity of the 
battery for a single charge, and it is then that the 
modern traction secondary battery shows to advan- 
tage over the ordinary plate battery, because, in the 
intervals of loading and unloading, short heavy 
boosting charges may be given, greatly increasing 
the mileage capacity—such charges as would com- 
pletely ruin the ordinary plate battery. In order 
to take full advantage of this characteristic of the 
modern traction battery, it is necessary to have 
charging plugs fitted near to the loading platforms, 
so that charging and loading may be carried out con- 
currently to obviate any waste of time. 

Another drawback to the use of the electric vehicle 
in the past was the utter lack of charging facilities, 
which, in the last few years, have been greatly im- 
proved, although they are even now very far from 
adequate. Much good work in this respect has been 
done by the Electrical Vehicle Committee, and owing 
to its efforts there are now many electricity works 
in the country that are making arrangements to 
charge and garage electric vehicles. Thus, there is 
provided not only a much needed convenience for 
the electric vehicle owner, but also a paying load for 
the electricity works during a time when the current 
demand from the station is low. In most electricity 
works it is necessary to run day and night, but during 
the night, the load being greatly reduced, many 
station engineers welcome the extra current demand 
produced by the charging of the batteries of these 
vehicles, which helps to improve the load factor of 
the station. It is usual to provide the charging 
circuit with an automatic switch, arranged to cut 
off the current when the charge is complete, and so 
obviate the necessity of any supervision while charg- 
ing is proceeding. At the end of the day’s work the 
vehicle is taken to the garage, and the charging plug 
fixed in its socket, when the driver can leave it until 
it is required next morning. He will then find the 
battery fully charged, and the vehicle ready for work. 

There is no doubt that the electric commercial 
vehicle has come to stay, and it is obvious that the 
number at work in our large towns is increasing. 
Under existing war conditions the work of develop- 
ing this new industry is greatly hindered, if not almost 
impossible, and in consequence, the majority of the 
vehicles to be seen come from America, where they 
have been in use for many years, and are now to be 
counted by their tens of thousands; in fact, quite 
recently it was stated that there are at present no 
less than 90,000 of these vehicles at work there. That 
they will be used in much greater numbers in this 
country may be confidently expected, to the great 
advantage of our towns in many respects. They 
are much cleaner than either petrol or steam wagons 
or horses. They emit no smell whatever, conse- 
quently the atmosphere is not vitiated on account of 
their use, and they also work very silently. Another 
point in their favour is to be found in the ease with 
which they can be manceuvred in traffic. This is 
accounted for by their comparatively short wheel 
base, which enables them to be turned in a very small 
radius, permitting their use in narrow streets with 
sharp corners and awkward entrances to warehouses 
and similar premises, in a manner which surpasses 
any other type of vehicle of equal carrying capacity. 

These vehicles are extraordinarily easy to drive, 
and there are many instances on record where horse- 
men have been taught to control them successfully 
in less than an hour. No gear changing is necessary, 
as all speed variation is controlled by one small handle, 
generally fixed in British built machines to the steering 
hand-wheel, and operated in the same manner as the 
controls of motor cars. Moreover, this handle not 
only starts the vehicle and controls the forward 
speeds, but also reverses the direction of motion of 
the vehicle and regulates the speed in this direction 
also. It is, therefore, apparent that the driver has 
nothing to think about beyond steering the vehicle, 
regulating the speed,and manipulating the brakes. 
In one particular make of vehicle, by the introduc- 
tion of a patented device in the controlling gear, the 
electrical equipment is made absolutely fool-proof, 
and the danger of any accident to the motor or battery 
entirely obviated. This device provides a means by 
which the controller drum returns to its neutral 
position automatically, immediately either of the 





brakes is applied It also ensures starting up the 
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motor gradually, because it necessitates the con. 
trolling handle being brought to the neutral 
position before it is possible to start. Such a 
device prevents the possibility of a heavy rush of 
current damaging the motor and battery if the 
brakes are inadvertently applied, without, at the 
same time, returning the controller handle to the 
neutral or ‘ off” point. 

The running costs of these vehicles are low, in spite 
of the fact that the initial outlay is heavier than for 
either steam or petrol wagons, and notwithstanding the 
proportionately heavy charges to interest and depre. 
ciation account, which the higher original expendi. 
ture entails. Taking all charges into consideration, 
the cost of running a vehicle having a carrying capa- 
city of 3 to 34 tons, will be found to lie in the neigh. 
bourhood of eightpence per mile, based on prices and 
conditions ruling in, say, July, 1914. On equal terms, 
for the particular class of work to which the eleviric 
vehicle is most suited, a petrol vehicle would pro. 
bably cost about ninepence halfpenny. With an clec. 
tric vehicle there are no stand-by losses, because in 
order to stop the machine the current is cut off, 
whereas, with a petrol vehicle, it is the exception for 
a driver to stop his engine, when he calls to deliver 
or collect goods, unless he knows that his stop will 
be a long one ; consequently, a waste of petrol is going 
on all the time his vehicle is standing. The same 
applies in a way to a steam wagon, because, although 
the engine is stopped when the wagon comes to rest, 
there are stand-by losses in the boiler to be taken into 
account. Again, the heavy traffic in big towns is 
still mostly horse-drawn, or, at any rate, a good pro. 
portion, the average speed of which is, at the most, 
three miles per hour, with many stoppages on account 
of blocks, especially in London. When such occur 
the engine of the petrol wagon must be kept running, 
during which time fuel and lubricating oil is being 
used, and also wear and tear of the engine is taking 
place, for which no return is being obtained, while in 
the case of the electric vehicle the motive power is 
entirely cut off. As the advantages offered by the 
electric vehicle become more appreciated, it will tend 
to drive horses from the road for town delivery work, 
and a welcome result will be the general speeding up 
of traffic and the greater cleanliness of the streets. 
There is no doubt that a controlling factor of the 
greatest importance, as regards speed of transit in the 
more congested streets of big towns, is the slow 
moving dray horse, and if he is eliminated a great 
improvement would be seen immediately, especially 
in narrow thoroughfares. 

Up to the present time a great drawback to the 
use of the electric vehicle has been and is still, the 
heavy initial cost as compared with other commer- 
cial vehicles, and there is no doubt that this factor 
has deterred many would-be purchasers. It is, how- 
ever, a certainty that when business conditions become 
normal the initial cost of these vehicles will be much 
reduced, owing to improved facilities for manufacture 
and business competition. 

Shortly after the war commenced, and before prices 
had greatly altered from pre-war standards, the writer 
had occasion to look into the question of the relative 
costs of the two types of vehicle. At that time it was 
possible to purchase a 3-ton petrol wagon for about 
£650, and an electric vehicle, fitted with a well-known 
lead traction battery, for about £850. The lead 
battery in question, with reasonable care, is capa- 
ble of running a 3-ton vehicle for 25,000 miles 
on good English roads with average gradients. 
The value of such a battery was about £180, and its 
scrap value at the end of the 25,000 miles would be 
about 15 per cent. of its original cost. For the pur- 
pose of comparison, it was assumed that the scrap 
value was approximately balanced by the upkeep 
of the battery during the period of its 25,000 mile 
life. It was also assumed that the petrol vehicle 
would run seven miles to the gallon of petrol, and 
the price of petrol was taken at Is. 3d. a gallon and 
electricity at a penny a unit. As an electric vehicle 
of the above carrying capacity will require about 0.7 
units per mile, it follows that the cost of current. for 
25,000 miles will be nearly £73, which, added to the 
cost of the battery, represents the total fuel cost for 
25,000 miles, namely, £253. If the cost of the battery 
is deducted from the initial cost of the electric wagon 
the latter is reduced from £850 to £670. 


At the end of 25,000 miles a petrol wagon of a 
corresponding carrying capacity would have used about 
3570 gallons of petrol, and this quantity at ls. 3d. a 
gallon would cost, approximately, £223. There- 
fore a fair comparative statement of the relative 
expenditure for the first 25,000 miles would be: 


Exvectrric VEHICLE. 


Cost. of vehicle - re a ka »« £670 
Fuel for 25,000 miles + ‘i a's “~ 253 


Total .. o* oo = da ae 


Perrout VEHICLE. 


Cost. of vehicle ¥s 5% ite ‘s .. £650 
Fuel for 25,000 miles re ee iste a 223 
Total .. 75 a «. , £873 


A further item in favour of the electric is the lower 
depreciation, for whereas 15 per cent. is a reasonable 
figure for the petrol wagon, 1¢ per cent. is an ample 
allowance for the electric. The annual sum to be 
set aside for depreciation in the case of the electric 





wagon will, therefore, be £67, and for the petrol wagon 
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£97 10s. showing a saving of £30 10s. in favour of the 
former in this respect. 

A reasonable mileage for vehicles engaged on the 
class of work for which the electric is suitable may 
fairly be taken as 8000 per annum, so that, approxi- 
mately, 25,000 miles will be covered in three years. 
The fuel cost per annum, therefore, becomes : 


Electric vehicle 
Petrol ms 


£84 6 8 per annum. 
£746 8 » Po 


or exactly £10 in favour of petrol, so that on the 
balance there is still an advantage of £20 standing 
to the credit of the electric wagon on the two items 
of fuel and depreciation. 

The simplicity of the mechanism of the electric 
yehicle keeps the repair bill within very moderate 
limits, and allows of a much less skilled person to be 
put in charge than with a petrol wagon. Lubricants, 
waste, and general store details are required in smaller 
quantities. Tire renewals are also low, as the starting 
of an electric wagon from rest is very gradual, there 
being no clutching and declutching causing sudden 
wrenching of the tires. That this is the case is 
further borne out by the fact that tire makers are 
prepared to increase the mileage guarantee of tires 
when fitted to electric vehicles. Insurance com- 
panies are also prepared to allow a rebate on their 
premiums for these vehicles, so that upon all these 
counts the electric vehicle scores points that tend to 
reduce the running cost considerably below that of 
similar work carried out by its petrol-driven com- 
petitor within the limits of its useful sphere of action. 

In spite of these arguments, the writer does not 
think that with properly worked transport the elec- 
tric vehicle should be classed as a competitor, but 
believes that eventually it will become a very valu- 
able adjunct to the petrol-driven lorry. Before the 
war there were unmistakable signs that business 
firms were becoming convinced of the reduction in 
transport costs that could be attained by employing 
steam and petrol vehicles for long distance deliveries, 
instead of depending upon railways. After peace 
reigns again, there is little doubt that a very great 
increase in mechanical transport on the roads will 
be in evidence, and there is a great likelihood of many 
carrying companies being formed with regular ser- 
vices between various towns. These services could 
be most economically worked and be made a com- 
mercial success by employing large steam or petrol 
wagons for the longer runs between points, and em- 
ploying electric wagons for the actual delivery and 
collection of goods. The duty of the heavier steam 
or petrol wagons would corsist of picking up or 
depositing their loads at depéts where the electric 
vehicles would deliver the goods collected by them, 
or take up loads for delivery to customers’ premises. 








OBITUARY. 


ROBERT WINTHROP BLACKWELL. 
[AN APPRECIATION BY A LIFELONG FRIEND. | 

By the sudden death of Mr. Robert W. Blackwell, 
after a very short illness, at his home, Elmbank, 
Hampstead, on March 29th, the electrical profession 
lost one of the few remaining and best known pioneers 
of electric traction, and one whose name has been 
intimately connected with the most important branch 
of ‘electrical engineering, both in the United States 
and in this country, for the last thirty-five years. 

Mr. Blackwell was born in 1858, and graduated 
as M.A. and B.L.L. at, Princeton University, where 
he was a contemporary of President Wilson. He 
afterwards practised as a Councillor of Law at the 
American Bar. Attracted, however, by the great 
demand for mechanically operated street cars, the 
need for which was so urgently felt in the United 
States, he, jointly with Mr. Edward W. Bentley and 
Walter H. Knight, founded, in 1883, the Bentley- 
Knight Electric Railway Co., of New York, which 
installed and equipped an electrically operated tram- 
way system in Cleveland, Ohio, which was opened 
for traffic in 1884, and which was the first line to be 
operated electrically as a commercial undertaking. 

Mr. Blackwell, as a contemporary of Sprague, 
Vanderpool and Edison, was intimately associated 
with the great pioneer work carried out in the United 
States of America between 1883 and 1889. Speaking 
at the sixth annual meeting in Philadelphia of the 
Street Railway Association, on October 19th, 1887, 
Mr. Blackwell stated :—‘‘ We entered the electric 
city tramway field long in advance of all others ; 
and we believe that electric street railways for city 
service can be used effectively only where the power 
to drive the car is transmitted to it from a generating 
station.” How true this pre-vision was has been 
amply demonstrated, although at the time many 
thought the future lay with the storage battery. 

He was actively engaged in the management of 
his company until, in 1889, he transferred the Bentley- 
Knight Company’s interests to the Thomson-Hous- 
ton Co., of Lynn, Mass. Mr. Blackwell was shortly 
afterwards invited to England to give evidence 
before Parliament on behalf of the first Bill promoted 
by the Central London Railway Co., and it was the 
experience he gained during that stay which showed 
him the great prospects of electric traction in the 
United Kingdom, and which, eventually, in 1890, 





induced. him to make his home in this country. 
In 1890 he became associated with Greenwood and 
Batley, of Leeds, Limited, in conjunction with whom 
he opened an office in London for the purpose of 
introducing electric traction on the tramway systems 
of the United Kingdom. Speaking about the United 
States, before the Institution of Electrical Engineers, 
in 1892, Mr. Blackwell said: ‘‘ The public has tho- 
roughly supported those tramways which have intro- 
duced electricity, and has rewarded their enterprise 
by greatly increased patronage. That electric trac- 
tion will receive the same acceptance here that it has 
already gained across the water, I do not doubt.” 
Time more than justified Mr. Blackwell’s anticipa- 
tions, although several years of arduous pioneering 
work were necessary to overcome the opposition of 
inertia and vested interests before electric traction 
was definitely established in this country. 

In 1894 Mr. Blackwell founded the firm of Robert 
W. Blackwell and Co., which, ever since that time, 
has been well known as one of-the leading firms of 
merchants, manufacturers, engineers, and contractors. 
In writing what follows it has been found impossible 
to make any distinction between Mr. Blackwell and 
his firm, because he himself was the firm, and every- 
thing which the firm did was due to his initiative, 
and was personally controlled and supervised by 
himself. Hence the firm’s history becomes his own 
life’s story. 

In 1895 Messrs. Blackwell and Co. secured the 
contract from the British Thomson-Houston Co. for 
the construction and electrical equipment of a new 
tramway in Bristol. The very great financial success 
secured by this first electrification on a commercial 
scale served as an incentive to many others to follow 
in the footsteps of the very enterprising Bristol Tram- 
ways and Carriage Co., and Bristol was visited and 

















ROBERT WINTHROP BLACKWELL 


inspected by delegates from all parts of Great Britain 
and the Continent as the model electric tramway 
installation to be admired and copied. 

As engineers and contractors, Messrs. R. W. Black- 
well were henceforth connected with a very large 
majority of all the electric traction systems installed, 
amongst which may be mentioned Bradford, Bolton, 
Cork, Central London Railway, Coventry, Cardiff, 
Chatham, Colombo, Dublin, Doncaster, Giant’s 
Causeway, Glasgow, Gateshead, Isle of Man, Lendon 
United, Liége, London County Council, Leicester, 
Lugano, Liverpool, Norwich, Nishni Novgorod, 
Nottingham, Plymouth, The Potteries, Perth, Read- 
ing, Southampton, St. Helens, and many other British 
and foreign undertakings. They supplied materials 
and engineering advice to a large number of conti- 
nental firms, they were the expert advisers on traction 
matters to such firms as the Oerlikon Co., Shuckert 
and Co., and Ganz and Co., and their design and 
specialities are to be found in a very large number of 
electric tramway installations throughout Europe, 
Africa, Asia, and South America. It was they who 
designed the originally successful trolley standards 
for top seat tramcars, and who first standardised 
the pole and bracket arm construction for overhead 
lines. Wherever anything new was to be seen or 
experience was to be gained, there Mr. Blackwell 
went or sent his engineers or representatives to in- 
vestigate and test, with the result that purchasers 
always came to him for information and advice. He 
showed, in 1897, at the Brussels Exhibition, an 
exhibit which was one of the most interesting in the 
whole British section. He was a member of the 
International jury there. 

It is interesting to note that, although American 
born, and a very prominent member of the American 
Society in London, all Mr. Blackwell's associates and 





staff were British, and the prescience shown by him 
in selecting men, and the kindly assistance and advice 
and loyal support he always gave his staff, has resulted 
in the launching of a great many engineers into the 
prominent positions they now hold in many parts of 
the world. His motto had always been, ‘‘ You can- 
not afford to do bad work, the best only is good 
enough.” 

His firm carried out many important works 
for English railway companies, including the Great 
Western, the Great Central, and the London, 
Brighton and South Coast Railway Companies. The 
work carried out for this latter company included 
some of the most difficult bits of construction ever 
put up and erected under the most unfavourable 
conditions. The work was carried out to the design 
and under the supervision of Mr. Philip Dawson, 
M. Inst. C.E., &c., the Consulting Electrical Engineer 
of the London, Brighton and South Coast Railway 
Co., who, for the first fifteen years of Mr. Blackwell's 
activities in this country, was intimately associated 
with him. This line has now been under operation 
for over nine years, and, thanks to the observation 
of the principles, always impressed on his staff by 
Mr. Blackwell, of never doing bad work, the results 
have fully justified the confidence placed in him by 
the company, and have falsified the many criticisms 
made against the adoption of the overhead system 
by it, as well as the prophecies as regards the high 
cost of maintenance, frequent failures and interrup- 
tions of service, made from so many sides, when the 
decision of the Brighton Company to adopt the over- 
head system first became known. At the annual 
meeting of the Brighton Railway, on February 2nd, 
1910, the chairman, Lord Bessborough, expressed 
his satisfaction at the admirable manner in which 
Messrs. Blackwell had carried out their portion of 
the contract, and testified to the excellence of the 
overhead work and the perfection of their electrical 
work. 

As the founder and chairman of Robert W. Black- 
well and Co., Limited, Mr. Blackwell’s name is a 
household word with all those interested in, or con- 
nected with, electric traction throughout the world. 
Not only as an engineer and contractor, but in many 
other directions Mr. Blackwell showed_an initiative 
by building up a most successful roofing business, 
the material being made in his own works, by the 
manufacture in this country of apparatus and mater- 
ials which had previously had to be imported from 
abroad, and by doing everything he could to encourage 
British enterprise. 

He was for many years chairman of Johnson and 
Phillips, Limited, and did much to bring that firm 
to the pitch of prosperity it has reached to-day. He 
was as much loved and respected by his co-directors 
and the employees of that firm as he was by those 
of Messrs. Blackwell and Co. He was engaged 
in the pioneering industry and keenly felt the error 
so often committed of imposing too stringent con- 
ditions, regulations and penalties on any enterprise, 
which he justly contended was largely responsible 
for many industries in this country not making any 
sensible progress. 

He had many outside interests which cannot be 
referred to here ; sufficient be it to say that he was in 
charge of most of the arrangements for looking after 
the American Military Mission during its visit to 
this country, and that he was a great supporter of the 
American Red Cross and kindred societies. 

He was a member of the Royal Automobile Club 
and of the City Liberal Club, and always retained 
his membership of the Manhattan and University 
Clubs of New York. He was a prominent Mason, 
was Past-Master of the Lodge of the Nine Muses, and 
the founder of the American Columbia Lodge, and 
was awarded London rank for his Masonic services. 
He was also a member of the Institution of Elec- 
trical Engineers. 

His memory will be kept green in the hearts of all 
those who had the privilege of his friendship, and 
nothing is more characteristic of him than the opinion 
expressed by one of his oldest friends, “* Blackwell 
was as straight as a die.” 


DUDLEY ADAMS. 


Caprain Duptry ApaAms, R.G.A., who was killed 
in action on March 2Ist, at the age of twenty-seven, 
was the elder son of William John Adams, of Sydney, 
and grandson of the late William Adams, who was 
locomotive superintendent of several of the English 
railways. He was educated at Sydney, and, later, 
was an engineering pupil of Mr. D. Earle Marsh, of the 
London, Brighton and South Coast Railway. He 
afterwards spent six months each at the works of 
Vickers Limited, Sheffield, and C. A. Parsons and Co., 
Limited, Newcastle-on-Tyne. He had served in 
Gallipoli, Egypt and France. 








Boats of reinforced concrete are to be built by a firm at 
Barcelona. At present the first cargo boat is in course of 
construction, and is to be followed by others of a total 
gross tonnage of 40,000, consisting of standard type ships 
of 300, 500 and 1000 tons each, all to be completed ‘during 
the current year. Next year the firm proposes to extend 
operations and to provide ways for carrying on the con- 
struction of thirty boats, some of which are to be up to 
6000 tons capacity. 
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AN EXTEMPORISED MUNITION FACTORY. 
No. I. 

Frew better examples of the great part -which 
private enterprise has played in the production of 
munitions of war could be cited than that of the firm 
whose works we are about to illustrate, and we regret, 
therefore, that under existing conditions it is in- 
advisable to give publicity to the name of the company 
or the locality in which the works are situated. For 
the present all that we are permitted to say is that 
they are “somewhere in England,’ and that when 
war broke out, and for some time afterwards, the 
products of the establishment had little or no con- 
nection with war material. Owing to the enterprise 
of the proprietors, however, the workshop organisation 








or so ago to give all the hands a rest week-end once a 
month. The effect of this short relaxation upon the 
workers and the production was so satisfactory that 
it was decided to abandon all Sunday work, and at a 
| later stage overtime was restricted to four nights per 
week. 

The works, being of comparatively recent con- 
struction, and designed specially for manufacturing 
on a large scale, lent themselves admirably to the new 
developments, while, owing to the foresight of the 
owners, land in abundance was available for extension 

| of the buildings, so that practically the whole of the 
| manufacturing is carried out on the ground floor, | 
thereby effecting economy in the handling of materials 
|}and ease of supervision. The works having been | 
| previously run largely with mixed labour, rendered | 






































= 
throughout the whole of the departments Where 
women are engaged. 

At Messrs. ** Blank’s”’ works there is an employ. 
ment bureau, the functions of which are the securin 
and selection of the workers and the keeping of : 
complete record of their qualifications, such as their 
previous training and experience, age, education, phy. 
sical defects, and general health. All these part iculars 
are obtained by the heads of the employment staff by 
personal interviews, and are carefully record | ang 
filed for reference. The application card—as wij] 
be seen from the accompanying specimen, l'igs, | 
and 2~~is filled in on one side by the applicant for work, 


| whila on the reverse side spaces are provided for the 


private observations of the interviewer. In this 
manner a thorough and systematic method of selection 
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had reached a very high degree of perfection, and the | 
preliminary difficulties, which the change over from | 
one class of product to another necessitated were 
speedily overcome. Much of the existing plant lent 
itself fairly well to the manufacture of delicate 
mechanism, and where it did not, new machinery was 
procured, sothat even before the great cry for *‘ shells, 
and still more shells,” rang throughout the country, 
Messrs. “* Blank” were very largely engaged upon fuse 
parts. Then in the spring of 1915 it was decided to take 
up the manufacture of shells and iuses on a large scale. | 
This step meant a very considerable reorganisation | 
of the works, the introduction of many new machines, | 
erection of new buildings, and a general extension of | 
the works to cope with the production. Much new 
machinery was bought, while some tools were built in 
the works to suit the special purposes for which they 
were required. 

The change over also brought with it the difficulty | 


| 
| 
| 
| 


Figs. 1 and 2—FRONT AND BACK OF APPLICATION CARD 


the dilution problem much easier to cope with than 
was the case of most engineering works. The 


| environment is superior to the average factory, and 


the welfare of the workers has always been a primary 
consideration. In fact, the well-being of the work- 
people seems to be of equal importance to the output. 
A good deal is heard about ‘“ welfare” work in 
munition factories to-day. There is a tendency to 
assume it it has all been brought about as a 
result of the war, and has some connection with excess 
profits. Such is not the case in the works we are 
describing, nor do the proprietors regard such work 
as an act of grace. It is all part and parcel of a policy 
which recognises. the fact that to get the best 
out of the workers and staff, to retain their good-will 
and willing co-operation, bright and cheerful surround- 
ings and the opportunities for self-improvement and 
recreation are essential. The “ dilution’’ of labour 
in munition works has emphasised the necessity 


is effected which prevents much waste of time by the 
managers and foremen of the different departments, 
and enables the workers to be more readily fitted 
to the branches of work for which they are best suited, 
the final selection being, of course, left to the heads 
of the various departments. Although such a 
department would scarcely be an economic proposition 
in small industrial undertakings, in the larger works, 
employing thousands of hands, many of whom are 
quite unskilled, the employment bureau provides 
a clearing-house for labour, and the records are 
permanently filed for reference as required. 

With the exception of housing and clothing the 
workpeople, almost everything else that is essential to 
their material welfare seems to have been provided. 
They are fed, educated, and even entertained on the 
premises. The dining-rooms and kitchens, of which we 
give illustrations on page 318, Figs. 7 to 10, have been 
erected almost regardless of expense, and are capable 











Fig. 3—GIRLS’ REST ROOM 


of obtaining sufficient labour. Up till then the major 
portion of the workpeople had been composed of males 
in the proportion of 3mento 1 woman, but by the 
time that the shell and fuse production had reached 
its maximum, the number of girls had grown to such 
an extent that they outnumbered the males by 
50 per cent., the total number of hands in the mean- 
time having been doubled. For some considerable 
time the works were engaged day and night, and 
Sundays, in a ceaseless endeavour to provide the 
Army with what it was so badly in need of. Careful 
observation of the quality and quantity of the 
production showed what many other firms have 
since found, namely, that excessive hours maintained 
over long periods are not conducive to the best 
results. It was therefore decided some ae fmonths 








Fig. 4—FIRST-AID ROOM 


for developments in these directions. The selection 


of supplying 2000 meals per day. The kitchens are 


of the workers from the ranks of the unskilled, and | equipped with every modern device for saving labour 


particularly from young women, many of whom have 


and coping with the quick service of meals. The 


probably never been accustomed to other than | cooking and heating are performed by steam provided 
domestic surroundings, is a matter which.cannot be | by a Bone-Court boiler, and the baking ovens are 


handled indiscriminately. Fortunately, women, well 
educated and specially trained, have been available 


heated by gas. 
ally driven machines for mincing meat, pecling and 


Refrigerating chambers and electric- 


to help in this industrial problem, and their co- mashing potatoes are provided. There are separate 
operation is an essential part of the whole scheme. | dining rooms for the men, women, and staff, and one 
They form the link in the chain of organisation on | of them is provided with a stage for concerts and other 


which a satisfactory relationship between the various entertainments. 


A committee, selected by the work- 


grades of workers is maintained, and are an indispen- | people, is responsible for the discipline of this section 
sable aid to the “‘ management” where females are of the works, and acts as an advisory body to the 


employed in large numbers. 


Their duties begin | management. 


We are informed that this arrange- 


with the selection and grading of the applicants for | ment has proved satisfactory to both employers and 
employment, and their influence is, or ought to be, felt | employed. Some idea of the extent of this work can 








18 


—s 






Where 


iploy. 
‘UrmM: 
r of : 
their 
» Phy. 
Culars 
aff by 
| and 
Swill 
igs, | 
Work, 
” the 

this 
‘ction 





ad 














Aprit 12, 1918 


THE ENGINEER 


$15 











——_—_ j 
be gathered from the fact that the staff employed in | 
the catering department alone numbers forty-five. | 


In cach dining room there is a series of counters, to | 
which the workpeople have to go for their meals, | 
nlates, knives and forks, &ec., and to avoid crushing | 
and jostling, the counters are approached by way of | 
zig-zag passages, with a cash register till at the exit | 
end where payment is made in cash for the meals. 
Every encouragement is given by the proprietors | 
to the workers of both sexes for rational amusement ' 


to familiarise the boys with methods’ of arriving at the 
cost of their productions they have to book their time 
on each job, and work out the cost, after taking into 
account the standing charges, such as the teachers’ 
time, &c. Although the firm has not so far started a 
school for the younger members of the female sex 
its desire to improve their education is‘manifested 


|in another direction, and a number of the girls is 


permitted to attend on one day per week a course in 
commercial subjects at a municipal school without 








Fig. 5—DRAWING-OFFICE 


and recreation. There is a Social Union, of which | 
every person employed may become an active member. | 
The Union is governed entirely by its members. | 
The membership is quite voluntary, and the sub- | 
scriptions very modest. The following activities | 
will give some idea of the recreative side of the Union: | 
Cricket, football, tennis, cycling, choral singing, | 
orchestra, rambling, swimming, and ambulance | 
training. Not the least important of the social work 
carried on for the benefit of the younger members of ! 


Fig. 6—CLERKS’ 


the workers is the technical school which has recently 
been established for the boys between fourteen and 
sixteen years of age. It is conducted at the expense 
of the firm, and provides a continuation school at 
which all these boys have to attend on one day per 
week without loss of wages. The teachers are all fully 
qualified for their duties. The hours of the school day 
are shorter than those of the workshop. The subjects 
taught are English, practical mathematics, physics, 
drawing, wood working, and physical drill. In order 





any deduction from their earnings, and the firm pays 
part of the school fees. The health of all the females 
employed is a subject for special consideration. 
There are rest rooms and first-aid rooms—Figs. 2 and 
3—and three trained nurses are employed, besides 
lady superintendents. Visitors to the works cannot 
fail to be impressed by the air of happiness and cleanli- 
ness which pervades the whole place, and although 
everybody seems to be doing his or her utmost, there 
is an absence of “driving.” As a practical instance 





OFFICES 


of this we might mention that, in passing through one 
of the departments where females were engaged upon 
the assembling of fuse parts, we were surprised to 
notice that all the girls were engaged in animated 
conversation, and work was at a standstill. This was 
so unlike the general behaviour in the factory that we 
ventured to remark upon it, and were informed that 
this was all part of the system, short periods for rest 
and conversation being provided. We were informed 
that these short breaks serve to remove the tedium 





which attends repetition work of this kind, and have 
been proved beneficial both to the workers and the 
employers. The girls resume work after a brief spell 
of rest and conversation refreshed and capable of 
better and quicker work than when kept close to their 
operations for long, unbroken periods. 

Female labour has evidently proved quite satis- 
factory at this establishment, for women have found 
their way into practically every department. In the 
drawing-office and clerks’ offices—illustrated in 
Figs 5 and 6—the proportion of females to males is 
steadily increasing, while nearly every operation in the 
shops, even to “ setting up,” is now being successfully 
done by girls. The total number of females now 
employed is 1600. 








THE IRON ORE OF CHINA. 


(By a Correspondent in China.) 


In Great Britain coa) and iron supplies are com- 
paratively close together, and both are not far away 
from the sea. In the United States the iron ore has 
been deposited by Nature 1000 miles away from the 
coalfields, and the steel works are more than 400 miles 
from the sea. In Japan, that new industrial Power, 
which has made such astonishing progress in manu- 
facturing work since the outbreak of the war, there is 
an abundance of coal, but there is no iron ore ; and 
Japan has realised that the way to ensure national 
prosperity is to build ships. For years the Govern- 
ment of Tai Nippon has fostered the shipping and the 
shipbuilding industries. The leaders of that country 
have realised that the nation which has a large 
mercantile marine obtains the most trade, and if the 
ships can be built cheaply, and worked cheaply, the 
root problem of competition is solved. There is no 
doubt that labour is cheap in Japan. There is ample 
evidence that the Japanese can, and do, organise 
their shipping work in a scientific fashion. The one 
thing that has worried those interested in the economic 
progress of Japan has been the fact that the country 
possesses no iron ore. 

The Director of the Geological Survey, China, has 

stated that “nearly 100,000,000 tons of pure high- 
grade iron ore are known to exist on the very bank of 
of the Yangtze River.”’ For 600 miles up that river 
ocean-going ships can be safely navigated. The iron 
ore is essential for Japan. Her own ships can carry 
it from China to some place near to her coalfields. 
Japan exports great quantities of coal ; most of the 
14 million tons of that mineral which is annually 
imported into China is -mined in Japan. A large 
proportion of the million tons of coal annually im- 
ported into Hong-Kong, the biggest shipping centre 
of the Far East, is from Japan. Drake, in the “‘ Coal 
Resource of the World,” estimates the coal of China 
at nearly 1,000,000,000,000 tons. Although his figures 
for individual provinces are open to criticism, it is 
generally believed that the grand total is a fair 
estimate. At present about 15,000,000 tons of coal 
are produced annually in China. 
"It is, obviously, not commercially of interest to 
Japan to develop the coal mines of China. It is, frem 
her point of view, much better to carry the iron ore 
from the Yangtze in Japanese ships, and to carry 
back from Yokohama, Kobe or Nagasaki Japanese 
goods, even including coal, for the Yangtze ports. 
That is why Japan has made a demand on China for 
the iron ore of the Yangtze. 

At present the only important ironworks in China 
are the Honyenping, near Hankow, and they are now 
more or less controlled by the Japanese. The Tung 
kuanshan iron mine, in Anhui province, was formerly 
worked by British people, but in 1912 it came under 
the control of the Japanese as security for a loan. The 
Chinlingshen mines, in Shantung, were within the 
German “sphere of influence,’ and -used German 
capital before the war, but when Tsingtau fell they 
passed into Japanese control. There is the Pebhisihu 
mine in Manchuria, and it also is Japanese. There are 
also many small native workings in the Yangtze 
Valley, which, by private arrangement, use Japanese 
capital and are under Japanese control. They sell 
their entire output to Japanese buyers. 

Japan has reached that stage of her career—an 
astonishing career during the last thirty years—in 
which she sees quite plainly the extreme importance 
to her future of a plentiful supply of iron ore. A 
shrewd observer recently remarked that the one great 
political event of the Far East was the successful 
efforts made to get China’s iron into Japan’s fire. It 
is a peculiar position for the Britain of the Far East. 
Without iron ore her forty odd millions of population 
will be forever doomed to native handicrafts. With 
an unlimited supply of ore, which she can readily turn 
into steel, Japan hopes to obtain a premier com- 
mercial position. She has ample coal and very 
cheap labour. 

The Japanese argument is sound, but people who 
call themselves ‘‘ pro-Chinese ’’ do not like it. “* For 
if China has neither the capital, energy, nor ability to 
develop her iron mines,” says Japan, “ why should 
we wait until China awakens to the vast importance 
of iron ore ?” And it must make the pro-Chinese 
onlookers sad to witness the steady onward march 
towards industrial development of the Japanese, and 
contrast it with the inertia of the Chinese. 

No one supposes that, as a race, the Japanese are 
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But in China 
In 


more intellectual than the Chinese. 
the idea of the family and the clan is supreme. 
Japan it is the fatherland which is most important. 
History is being made so rapidly in Europe that we 
are apt to overlook what is happening in other parts 
of the world. It is, however, a matter of immense 
importance to all nations interested in China that the 
Japanese have obtained control over large stores of 
the iron ore of the country, and have advanced, 
through Government channels, a claim for what is 
practically a monopoly of the iron ore of China. It 
is certain that there will be a development of indus- 
trial undertakings in the country with the most ancient 
traditions. There are now forty cotton mills in 
China, besides an enormous number of native wooden 
looms in the homes of the users. There are about 
forty flour mills, and silk serves about 180 steam 
thread factories in China. Quantities of foreign 
machinery have been imported into China for mis- 
ceollaneous industries, such as cigarette making, 
printing, &e. If, as seems inevitable, the iron ore of 
China is about to be utilised, there will be a great 
demand for the expert knowledge and machinery 
necessary. There can be no doubt that the Japanese 
have to thank the Government of their own country 
for much of their success in China. It is, perhaps, 
not too much to hope that, in the interests of the trade 
of the Empire, the British Government will assist 
British manufacturers to take an active part in the 
a of the vast natural resources of Eastern 
sia. 








AN AUTOMATIC HYDRO-ELECTRIC GENERAT-- 


ING STATION. 


AN ingenious hydro-electric generating station, which 
works by itself without any regular attendant, was described 
in the December number of the ‘‘ General Electric Review.” 
The station in question has been erected by the Iowa 
Railway and Light Company, and is situated at Cedar 
Rapids, in Iowa. It forms an auxiliary to a steam genera- 
ting station, belonging to the same company, from which 
it is distant about 1000 yards, and which contains some 
20,000 kilowatts of plant. The automatic station derives 
its power from the Cedar River, across which a concrete 
weir has been formed, above which there are automatic 
flash-boards for raising the level 3ft. above the top of the 
weir, thus giving a total head of 10ft. The power-house 
contains three vertical-spindle two-phass 60-cycle turbo- 
generators, each rated at 500 kilovolt-ampéres capacity, 
and wound to generate current at 2300 volts pressure 
when revolving at 60 revolutions per minute. The exci- 
tation current is obtained from either of two induction 
motor-driven exciter sets, each of which is large enough 
for exciting the three main generators, the output of each 
being 100 kilowatts at 125 volts. The motors, which run 
at 1200 revolutions per minute, are two-phase and work 
at 2300 volts—the station voltage. The two stations, 
main and auxiliary, are joined by means of two single- 
phase concentric cables of 600,000 circular mils. cross 
section. 

The arrangement of the hydro-electric station is such 
that any one or all of the units will start, control and stop 
themselves as and when required, though they can also 
be controlled by switches placed in the main station. 
The amount of service performed by the station depends 
ordinarily upon the flow of water in the river. Each of 
the three main generators is furnished with a float switch, 
the three switches being set to operate at different water 
levels. When the water is below a certain level the station 
does nothing, but when it reaches that level the float 
switch of the first machine closes, and the machine is 
started and put into service, all the operations being 
entirely automatic. If the water continues to rise, a 
second switch cuts in and a second machine put into the 
circuit. A still fvrther rise will bring in the third machine. 
Then, should the water fall, the machines are automatically 
cut out of circuit at the proper moment in inverse order, 
of course, to that in which they were started. 

The correct sequence of operations in starting each unit 
is obtained by the use of a motor-driven controller, on the 
drum of which is a series of contact segments, so arranged 
as to determine the proper time-spacing between the 
different steps of starting the turbine and connecting its 
generator to the bus-bars. The closing of a float switch 
starts the motor driving the controller drum of the unit to 
which the switch refers. The first contact made closes a 
contactor which throws full voltage on the induction motor 
of one of the exciter sets. The motor is designed for this 
particular treatment, and runs up to speed in from two to 
three seconds, though it takes about six times its normal 
current during the process. The next step of the con- 
troller starts a motor, which works a valve, admitting 
water to the first main turbo-generator, the valve being 
opened just enough to give the turbine, if it were allowed 
to reach it, and if its generator were working on open 
circuit and delivering no current, a speed of 70 revolvtions 
per minute. As a matter of fact, after starting the motor 
the controller stops and waits until the turbine and its 
generator have reached a speed of some 55 revolutions 
per minute, at which speed a centrifugal switch, mounted 
on the shaft of the generator, is set to cut in. The closing 
of this switch starts the controller again, and, after a 
definite interval of about two seconds, the generator is 
connected to the bus-bars, without any excitation, but 
in series with a reactance of about 20 per cent. It will 
be realised that the tendency of the speed is still to rise, 
as the generator is not loaded, and the arrangement 
is such that when it is connected to the bus-bars the gene- 
rator has a speed of, approximately, 60 revolutions per 
minute, or its normal speed for the 60 periods of the cir- 
euit. Meanwhile, the controller continues to revolve, and 
the next thing it does is to allow a small exciting current 
to pass to the field of the generator. This has the effect 
of pulling the machine into synchronism. Further revo- 
lution of the controller increases the field to full strength 
and, finally, short-circuits the reactance. After having 
performed its function of closing the different contactors 
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in proper sequence, the. controller motor stops automa- 
tically, and its drum is left in the full running position. 

As soon as the generator is brought into step the control 
of the valve which regulates the flow of water to the tur- 
bine is taken over by a contact-making ammeter, which 
is connected to a current transformer in the main leads. 
The arrangement is such that the valve is opened until 
the generator is giving its full rated current. 

Machines rated at 500 kilovolt-ampéres, and only work- 
ing at 60 revolutions per minute, naturally have a good 
deal of inertia ; yet we gather that it only takes 39 sec. 
from the beginning of the opening of the valve until the 
generator is connected to the bus-bars with the reactance 
short circuited, while within 45 seconds it is carrying full 
load, and that no mechanical jar is perceptible during any of 
the operations. - It is said, too, that when the generator is 
connected to the bus-bars without any excitation, but 
with 20 per cent. reactance in series with it, only about 
twice normal current flows, and the application of a weak 
field current pulls it into step without serious surges. As 
soon as the reactance is short circuited the current quickly 
steadies down. 

As mentioned above, although all the operations enu- 
merated can be brought about automatically, they can 
also be effected by push buttons at the steam generating 
station, and, in the ordinary course of events, apparently, 
this latter method will be pursued, the hydro-electric, 
station being switched on, at times of peak loads—or off, 
so that the steam station can be kept running at its most 
economical point. The station is, however, quite capable 
of taking care of itself, and should the water level fall 
while the plant is working, the machines would be auto- 
matically cut out of circuit before any harm could be 
done. No doubt, too, during periods of considerable flow of 
water, advantage will be taken of the fact to utilise the 
hydro-electric plant at other than times of peak loads, 
so as to save coal in the steam station. At any rate, we 
understand that no water will be allowed to flow to waste 
over the weir. 

There are no instruments whatever in the hydro-electric 
station, all instruments and meters being arranged in the 
main station. The instruments show both the load on 
the individual units and the total output of the hydro- 
electric plant. As there is only one main cable carrying 
the combined output of the three units between the two 
stations, it was necessary, in order to read individual loads, 
to carry leads from the secondaries of the current trans- 
formers ir the hydro-electric station to the instruments in 
the steam station. For each hydro-electric unit there is, in 
the steam station, in addition to the instruments already 
alluded to, a control switch which, when opened, shuts 
down the particular unit affected and prevents it from 
being started again either from the steam station or by 
the float switch until the control switch is restored. Thermo- 
stats or their equivalent are arranged in the bearings 
of the hydro-electric machines, so that if any overheating 
occurs the machine with the hot bearing will be shut down. 

A good many tests have been made to see if the plant 
is really automatic and could take care of itself even in 
most adverse circumstances, such as closing the wrong 
switches at the wrong times. According to the article 
from which we are quoting, everything acted perfectly 
under all imaginable combinations of circumstances. 
One of the tests—which, as a fact, was involuntary—was 
when the exciter in the steam station failed while the 
hydro-electric plant was running. The whole load was 
accordingly thrown on-the latter, which was much too 
small to carry it. What happened was that the contact- 
making ammeter immediately commenced to close the 
valves supplying water to the turbines, and no harm 


resulted. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOST TIME. 


S1r,—With reference to the letter ‘by Mr. James Keith, on 
page 294 of the current edition of THe ENGINEER, re lost time, 
this is a subject which has worried me a great deal during the past 
It seems a great pity that in times of national stress, 


few years. 
Tn our own 


like the present, workmen will not keep better time. 
works here, where we employ about 250 operators, we find on an 
average that practically every employee, excluding the staff, 
loses 10 per cent. of time, and chiefly through being late in the 
morning—lost time averages one hour each individual every 
day, although we work the one-break system, and do not com- 
mence until 7.30 a.m. 

I am convinced that the one-break system is the best, and 
some years ago I was in the employ of a well-known engineering 
firm in Leeds, who, I believe, were the pioneers of this one-break 
system, and from the firm’s point of view it was a big improve- 
ment over the old method of starting at 6 o’clock. However, 
the workmen in that district did not like it at all, and I have 
noticed, even to this day, that the majority of workmen in 
Lancashire and Yorkshire prefer starting at 6 o’clock, and work- 
ing the two-break system, whilst in the Midlands it is somewhat 
different, and the workmen favour the one-break system ; and 
although there are certain firms in this district working the two- 
break system, I do not think we should get a single man in om 
works at 6 o’clock in the morning, as they come wandering in at 
all times up to 9 o’clock, no matter what we say to them, or what 
we do. Ihave taken the matter up with the Ministry of Muni- 
tions, and one of their officials has been here to talk to the men 
individually, but we have not yet been able to cure it. It is not 
always due to the men living so far from the works that causes 
them to be late; in fact, some of the worst timekeepers live 
For the Moss Gear Co., Lim1TED. 

W. DvucKeETT, 
Managing Director. 


near by. 


Birmingham, April 9th. 


S1r,— The letters in your two last issues bear out my experience 
and confirm the views I have held for many years as to the value 
of the one-break shift, commencing work after breakfast. 

This system has been recently applied by the Westminster 
City Council to their direct employees working in the shops, in 
the sewers, on road construction and repairs, and in the depdts 
comprising the following trades :—Store-keepers, dep6t-keepers. 
wharfmen, sewermen, navvies, bricklayers—general and sewer— 





road paviors—sett and wood block— blocklayers, street masons‘ 
kerb layers, concreters, carpenters, plumbers, painters, look. 
smiths, macadamisers, tar-sprayers, labourers—general and 
dep6t—wood block cleaners, gaugers, blacksmiths and hammer. 
men. The tar-spraying and wood block cleaning and gauging 
companies are formed entirely of women, who do their work 
most efficiently and economically. 

The number of working hours per week has been reduced with, 
out any reduction in pay from 57} (summer) and 54} (winter), 
to 50 (summer) and 47} (winter), the time being, summer, 8 a.m 
to 12 noon, 12.30 p.m. to 5:30 p.m., except on Saturdays, when it 
is 8a.m, to 1 p.m.; and in winter 8 a.m, to 12 p.m., 12.30 to 5 P.m., 
on Saturdays, 8 a.m, to 1 o’elock. This timing can perhaps be 
improved on, and a 48-hours normal week, all the year round—ag 
a recent Government investigation shows—is a sufliciently 
lengthy one. ; 


Owing to the natural preference of employees to live in the 
outer districts of the Metropolis, where they can obtain satis. 
factory accommodation at more reasonable rents than in the 


central areas, in many instances, under the old timing, an em. 
ployee had to rise shortly after 4 a.m. in order to get to work in a 
central metropolitan district by 6 a.m., and it is not difficult to 
realise, particularly in winter time, how little inclined the 
employee would be, exposed to inclement weather on the roads, 
or in a cold shop, to put much heart into work until after break. 
fast, which originally was between 8 and 8.30 a.m. 

From personal knowledge I can say that the results in every 
way since the change to a one-break shift have been very satis. 
factory, and I personally hope that in the interests of al! con. 
cerned, this system will be adopted at an early date by all the 
municipalities in the country. 

J. W. Duepare-Brap.ey, M. Inst. (8, 

London, April 8th. 


INTERNAL COMBUSTION ENGINES. 
Srr,—In my last letter I gave the limits within which 
combustible mixtures may be proportioned to suit any calorific 
value of fuel. It may enable Mr. Pardoe to determine for 
himself the relation between cylinder volume and any fuel, if 
I give an expression of the mean effective pressure developed 
by any combustible mixture ignited at any compression pressure, 
Twenty years ago, after striving to get satisfied with the various 
incomplete combustion, after-burning, dissociation and change 
of specific heat theories, I decided to formulate for myself the 
law of pressure development as my own observations made it 


evident. The result of these observations is :— 


wee ("a)o(18 Y)a(/E) 
) 


where p = suction pressure 
P = compression pressure 
P! = explosion pressure ) 


in Ibs. per sq. in. absolute, 


Vv clearance expressed as a fraction, 
Ss stroke expressed as unity, and 
MEP mean effective pressure in lbs. per square inch. 


I did not then, nor do T now, see any particular merit or use 
in writing it down 
pati = 3 (Vv + 8 1 
Pp} Vv i 
(5 - 


MEP 
l)pfi1- y 
Ss 
especially as my knowledge of my own formula appears to have 
been a little more profound than that of the members of the 
Institution of Mechanical Engineers, who, in January, 1914, 
allowed themselves to be mystified by it in that form. Of 
course, neither the members nor the mystifier appreciated 
the extent to which the combustion capacity of atmospheric 
air is utilised, and, consequently, they discussed 
m Mean pressure 
Mixture strength 


It does not appear that even at the present time the effect of 
varying the proportions of combustible mixtures is clearly 


= the factor. 





understood. It may assist many if I give the quantitative 
form of 
F } 
F-)-Gaetaye) 
2.77 4. 1eee 
U 144 
where C = net calorific value of gas in B.Th.U. per cubic foot. 


U = extent combustion capacity of air is utilised. 
= 50 B.Th.U. per cubic foot for maximum economy. 
= 60 B.Th.U. per cubic foot for safe maximum power, 
and 2.77 = a numerical constant that covers all those heat losses 
in the cylinder which no theory has yet adequately explained. 


It follows that 

ar / sah ~a}o(t 5) 3 (/ 2 1 
15 (5 4 1) 5 \ 
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or, the relation of pressures and volumes being 


P V 
s ) pa. ion 
2 8 
v (5) -? 
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In either of these forms the mean effective pressure obtained 
will be as near that actually developed in the cylinder as any 
calculation will give it. 

Dennistoun, Glasgow, 

March 23rd. 


v(5)) 





then MEP = & - 
1 





Jas. DuNLOP. 








Accorpina to Dr. C. Hering, in a paper on “ A New 
Principle in the Flow of Heat,” in the January number of 
the ‘‘ Journal of the Franklin Institute,” the flow of heat 
through the bottom of a kettle may, according to Dr. 
Hering, be increased twenty-sevenfold by raising the 
temperature of the metal surface in contact with the gas 
flame to 725 deg. Cent. This can be done by interposing 
a thermal resistance between the surface in contact w!'! h 
the flame and that in contact with the water. It is pro- 
posed to secure the same result in steam boilers hy attach- 
ing metallic lugs to the flame side of the flue, of such lengt hh 
that their ends will be at about 725 deg. Cent. 








pons‘ 
oek. 
and 
mer. 
ging 
vork 


vith. 
ter), 








Aprit 12, 1918 


THE ENGINEER 


317 











— 


RAILWAY MATTERS. 





Tn the paragraph in this column of our issne of the 29th 
nit., as to four days being claimed for the unloading of 
wagons, it should have been said that the modification 
referred to applied to the Scottish railways. 


At the last meeting of the Essex County Council a reso- 
lution was passed urging the Government to include in 
any scheme for after-war reconstruction a national system 
of light railways in which adequate provision should be 
inade for the needs of Essex. 


Tue Railway Executive Committee recently issued a 
notice ordering that all wagons containing coal consigned 
to stations and sidings adjoining docks and canals must 
be unloaded at the place to which they are consigned, and 
that they must not be re-labelled and consigned elsewhere. 


In 1910 the total quantity of coal loaded at the collieries 
in the Bengal coalfields was 10} million tons, and in 1916 
it was 14} million tons. Of the former three million tons, 
or 29 per cent. of the whole, was railed to stations north 
and west of the collieries, but of the 14} million, eight 
millions, or 58 per cent. of the traffic, was sent by rail, an 
increase of 170 per cent. This has been brought about 
by the traffic having to be rail-borne instead of being con- 
veyed by sea. 

Tae new line connecting the Athy station of the Great: 
Southern and Western Railway and the Wolfhill colliery 
in Queen’s County, now heing constructed at the cost of 
the Government, will, it is expected, be completed this 
month. It is ten miles in length. In order to overcome 
the difficulty of obtaining rails for the new line the com- 
pany has converted the section between Athy and Carlow 
from a double to a single line, and the Government has 
undertaken to make this good after the war. 


AT the annual meeting of the Midland Great Western 
Company, the chairman stated that there were indica- 
tions that, at the conclusion of the war, the Government 
would approach the question of making Galway into a 
Transatlantic port in ® practicable and sympathetic 
manner. There could be no doubt that the necessity for 
really good harbours’on the west coast of Ireland was 
better understood to-day than at any previous time, as 
« result of experience gained during ‘the progress of the 
war. 

Derinea the past year the Dublin and South-Eastern 
Company had to take up the question of diverting 
its line inland from Grevstones to Wicklow. A free grant 
of £10,000 was made by the Government to assist the 
company in keeping the line where it is for the present. 
The company’s chief engineer at once started work on the 
foreshore in accordance with the advice given -by. Sir 
Maurice Fitzmaurice, and from the end of July to the 
beginning’ of February 6341 tons of large stones and 4754 
tons of conerete blocks nad been placed. 


An American institution very much observed is the 
annual reunions of the men who fought in the Civil War. 
The Grand Army of the Republic represents the survivors 
of the northern armies, and the United Confederate 
Veterans those of the southern. Mr. McAdoo, the Director- 
General of the Railways of the United States, has 
authorised the railroads to grant special rates to these 
men and their families to enable them to attend their 
meetings thissummer. Mr. McAdoo says that “ this may 
be the last time that many soldiers can re-unite with their 
comrades, and it seems particularly desirable that they 
should not be denied the opportunity while their country 
is at war.”’ 

THE rule established by the Railroad Commission of 
Texas, under which a railway company was required to 
start its trains on schedule time, with an allowance of 
not more than 30 minutes for connections, has been held 
by the United States Supreme Court to be an unconsti- 
tutional regulation of inter-State commerce, as applied to 
through inter-State trains originating outside the State 
on the lines of other companies, especially where there 
was sufficient accommodation for local traffic independent 
of the through trains. The suggestion that compliance 
with the order could have been secured by having an 
extra train ready to run if the regular one was not on time 
was considered hardly practical, and was not an adequate 
answer, even in form. 


THe public service rendered by the Pennsylvania 
Railroad Company during the year 1917 was equivalent 
to carrying one ton of freight 48,749,320,741 miles and 
one passenger 5,828,039,951 miles, both far surpassing 
the records of any previous year. The freight traffic, in 
fact, was over 60 per cent. greater than the combined 
annual ton-mileage before the war of all the railroads 
in the United Kingdom and France. As compared with 
1916, which in itself exceeded all records up to that time, 
the freight service rendered last year by the Pennsylvania 
system increased 1,903,193,581 ton-miles and the passenger 
service 855,195,001 passenger miles. For the first time 
in its history the number of passengers carried passed the 
200,000,000 mark; the actual number transported 
during 1917, 216,570,724, an increase of 21,129,848 over 
the previous high record made in 1916. 


IN an arbitration on March 25th and 26th as to the pay 
ment to be made by the Post-office to the Great Eastern 
Railway Company for the subsoil taken from under the 
Liverpool-street Station, in connection with the Post-office 
Tube Railway, Mr. Thornton, the general manager and 
chief engineer of the railway company, said that he saw 
no way of extending Liverpool-street Station except by 
going underground. The Great Eastern must be first 
electrified in order to enable the main lines properly to 
accommodate the public traffic. This would be insufficient 
at certain hours of the day, and, therefore, there must 
be an underground station to accommodate the suburban 
traffic. Between 8.30 and 9 a.m as many as 18,000 
passengers alighted at Liverpool-street. In 1893 the 
number of passengers using Liverpool-street was 92,000, 
but in 1913 it was 198,000, an increase of about 116 per 
cent. Either through connection with existing tube lines 
or by the construction of another independent tube line 
the company must provide some means of forwarding its 
passengers not only in the financial districts of the City 
but also into the shopping districts. 





NOTES AND MEMORANDA. 





THE Canadian Commission of Conservation estimates 
the total possible water-power resources of the Dominion 
at 18,803,000 horse-power, while the developed water- 
power is 1,813,210 horse-power. 


Art present there are in Australia from thirty to forty 
crucible steel foundries, fifteen of which are regularly pro- 
ducing steel castings. There are seven side-blown con- 
verter plants, two of which are Government plants. One 
stock converter plant is already in operation, and two 
or three others are being constructed. 


A NEw alloy, claimed to b2 a substitute for German 
silver, but having unusual properties, has been introduced 
in America. Itisan alloy of copper and nickel, and is said 
to be permanent, non-corrosive and capable of with- 
standing higher temperatures than German silver. It 
does not contain zinc, as does German silver. 


Tue world’s production of nickel is now six times as 
greatasin 1900. Ontario is now estimated to supply 80 per 
cent. of the total. but before the present century. the 
French island of New Caledonia, in the South Pacific, 
yielded 65 p2r cent. of the output. The nickel de- 
posits of Sudbury, Ontario, are incomparably the richest 
yet discovered. 


Tur following are the chief particulars of the standard 
10,000-ton oil tankers which have been adopted by the 
United States Shipping Board :—Length overall, 444ft.; 
length between pérpendiculars, 430ft.; beam, moulded, 
59ft.; depth, moulded, 33ft. 3in.; load draught, about 
25ft. 6in.; total deadweight carrying capacity at above 
draught, 10,300 tons ; designed speed, 103 knots. 


Some idea of the depth of permanent freezing in cold 
lands has been obtained from placer mining in Alaska. 
Frost begins 1 8in. or 2ft. beneath the surface, and the United 
States Geological Survey finds that it extends downward 
about 200ft. at Klondyke. whilst the deepest shaft at Fair- 
binks has passed through 318ft. of the frozen alluvium. 
Numerous holes in Seward Peninsula have penetrated 
frozen alluvium more than 75ft., and one is nearly 200ft. 
deep, though, very strangely, some ground in this recion 
is reported to be not permanently frozen to any depth. 


A NEw French waterproof oil is prepared by mixing 100 
p2rte of castor oil with 200 of amyl acetate, end stirring 
up with 25 parts of sulphur chloride. The mixture soon 
assumes the form of a fairly solid jelly, giving off. much 
hydrochloric acid, but if enclosed several days in a tight 
ve3sel, it becomes completely liquefied. Neutralising the 
acid with barium carbonate and filtering now yields an 
almost colourless solution of the vuleanised oil. This 
solution is adapted for waterproofing cloth, leather. 
paper, &c., or, mixed with such other solvent as alcohol 
or benzine, it may be made to dissolve sufficient nitro- 
cellulose to produce a resistant varnish for glossy leather 
or oilcloth. With suitahle pigments, the varnish forms 
& waterproof, quick-drying paint. 


AccorpINna to a pamphlet by Mr. W. M. Selvey. on 
the advantages of supplying heat from electricity stations 
in the form of hot water in combination with electric 
power, if a 12in. diameter pipe is properly laid and con- 
tains water at a maximum temperature of 160 deg. Fah., 
moving with a_ velocity of, say, 3ft. a second, the water 
could be transmitted four miles with a loss of onlv 13 per 
cent. of the heat. If a network of pipes were laid down 
like a low-tension electrical distribution system, hot water 
could be distributed at temperatures varying from 140 deg. 
Fah. down to 120deg. Fah. The low-grade heat would 
be obtained by tapping steam from the turbine at such 
@ vacuum as corresponded to the hot water temperature 
required. The hot water could be taken from the main 
condenser, extracted by a battery of centrifugal pumps, 
and after purification would be delivered at a con- 
siderable pressure into distribution mains, which would 
be erected in subways containing electric cables and other 
mains. A great part of the water would be used for 
domestic purposes, for heating, &c. 


Nora, says Mr. S. F. Barclay, B.Sc., in a paper read 
before the Institute of Electrical Engineers. on ‘‘ The 
Mechanical Design of the Turbo Alternator Rotor,” has 
led to the development of electrical machinery from the 
mechanical point of view more than making alternators 
suitable for direct coupling to high-speed steam turbines. 
With the advent of peripheral speeds of over 4} miles per 
minute the unsound construction of earlier times has dis- 
appeared, and the modern turbo-alternator rotor is not 
surpassed as a high-class engineering production. The 
need for the use of material of the highest grade is obvious 
when it is recalled that at the periphery of a 3lin. dia- 
meter rotor running at 3600 revolutions per minute a mass 
of 1lb. exerts a centrifugal force of 24 tons, and in the case 
of a 5000-kilowatt alternator at 3000 revolutions per 
minute the total centrifugal force at the normal running 
speed is about 15,000 tons. The kinetic energy of such a 
rotor at the normal running speed is about 7000 foot-tons— 
equal to the muzzle energy of twenty-three 75 mm. field 
guns and sufficient to hurl 380 lb. of steel a distance of six 
miles. : 

From the specific gravities of certain substances, that 
of water at different temperatures, and those of the solu- 
tions of these substances in water, Mr. J. N. Rakshit has, 
according to Nature, calculated the contraction of volume 
resulting when a fixed quantity of each substance is dis- 
solved in increasing quantities of water. The results are 
tabulated in the ‘« Proceedings”’ of the Indian Association 
for the Cultivation of Science (vol. iii., part iv.). The sub- 
stances dealt with include hydrochloric, sulphuric, nitric 
and tartaric acids; stannic and sodium chlorides; 
ammonia, sodium, and potassium hydroxides; methyl, 
ethyl, and isoamyl alcohols, glycerol, phenol, dextrose, 
levulose, maltose, invert and cane sugars. Study of 
the figures obtained shows that in some cases the contrac- 
tion of volume increases with the increase of dilution, but 
in several others as the dilution increases a point of maxi 
mal contraction is observed. The maximum contrac- 
tions are constants,.and different for different substances: 
In the cases of sodium chloride and of acetic and sulphuric 
acids the contraction of volume at all dilutions diminishes 
as the temperature rises. 








MISCELLANEA. 





THE distillation of wood from our Indian forests is an 
industry that must one day be taken up seriously. The 
demand for oils and tar in India is steadily increasing, 
and one day the demand for industrial alcohol will also 
become insistent. 


Tue Council of the Institution of Electrical Engineers 
has adopted a recommendation of the Wiring Rules Com- 
mittee that Wiring Rule No. 62 shall not apply to con- 
sumers’ electric supply meters for currents up to 100 
ampéres made in accordance with the Engineering Stan- 
dards Committee’s Specification No. 37. 


Tue first record of the discovery of platinum in Russia 
dates from the year 1821, when the metal was distin- 
guished in the working of alluvial gold in the Urals. At 
first the discovery attracted very little attention, for its 
value was not appreciated. Platinum had already been 
discovered in Colombia, South America, but there had 
not been any great demand for the product. 


Tr is stated that the National Housing and Town Plan- 
ning Council proposes to advocate in the London area the 
conversion of large empty houses into residences for two 
or more families. This is already going on quite fast 
enough, and, as pointed out in the report of the Scottish 
Commission, is a certain cause of overcrowding. It is, 
says the Architect, a very retrograde step from twelve 
houses to the acre. 

In an article on the Coal Conservation Sub-Committee’s 
report, and the provision of super power stations, the 
Electric Vehicle says that while it doesnot deny that in 
course of time the multiplication of wayside charging 
stations, the organisation of battery exchange, and im- 
provements in the vehicles themselves may lead to the 
development of long-distance electric transport, 1t recog- 
nises that for the present, and for several years to come, 
such a development is beyond the range of practical 
engineering. 

More than ordinarv interest is likely to be taken in 
the naper which Mr. Leonard Andrews is to read before 
the Institution of Electrical Engineers, on the 18th inst. 
The subject is ‘‘ The Overseas Distribution of Engineering 
Appliances.” In it the author will put forward a definite 
scheme of a very comprehensive nature. We gather that 
the provosal involves the creation of what we may eall a 
national en-operative agency for the engineering trade 
abroad. There are lots of debatable points, and a lively 
discussion may be anticipated. 


For the Lancaster Corporation electric motor omni- 
buses the latest figures evailable, covering the first half- 
year, from April Ist to September 29th, 1917, show that 
total exnenses amounted to £626 9s. 9d.—inclnding 
£223 2s. 11d. for eurrent—31.503 kilowatt-hours at 1.7d., 
whilst the receints totalled £1277 3s. 11d. The gross profit 
amounted to £650 14s. 2d., and after allowing for capital 
charges there was a surplus of £260 14s. 2d. The total 
miles run amounted to 22,257, the average receipts per 
mile working out at 13.8d. and the total costs per mile at 
10.09d. . 

Comrressrp cellulose piping has proved very satisfac- 
tory in chemical factories and also in mining works in 
Germany. The material, it is said. is absolutely non- 
porous, is considerably lighter than iron, can be worked 
like wood, and is. consequently, easily moved and repaired. 
As cellulose is a bad thermal conductor, it requires no par- 
ticular protection against heat: it also resists chemical 
influences better than iron. Cellulose tubes are suitable 
for conducting hot and cold air, and for corrosive gases, 
which eat into iron conductors very quickly. They are 
not suitable, however, for steam. 


A sxrpsuItprne branch of the Indian Munitions Board 
has recently been established at Calcutta, and it is believed 
that a start will soon be made with the construction of 
small craft that might be useful in Mesopotamia, says the 
Tron and Coal Trades Review. So far as Bombay is con- 
cerned, nearly a century ago most of the famous East 
Indiamen wére built there by many generations of the 
famous Parsee family of Wadia, and it was not until the 
introduction of steam-propelled iron vessels that the in- 
dustry came to an end. A great effort, however, is to 
be made to revive it in more than one centre. 


Tur demand for maps in India is much greater than the 
supply : when it is remembered that India has advanced 
so rapidly in industries and irrigation, with its attendant 
schemes for engineering works of the first importance, 
and also in municipal expansion, the great demand is not 
surprising. India has an area of 1,821,600 square miles, 
and in 1905 a scheme was started by which it was intended 
to cover the whole of the country with contoured coloured 
maps of modern style, says Indian Industries and Power. 
The Survey Department was carrying out the scheme 
with vigour when progress was checked by the war. 
From 1905 to 1914 the annual work of survey had 
steadily increased from 18,000 to 55,000 square miles, 
but in 1914 and 1915 the military officers of the depart- 
ment reverted to the Army, whilst many of its civil officers 
and almost all its best surveyors were required for work 
overseas. The area remaining for survey is now 1,383,000 
square miles. 

THE practice in the United States with reference to 
drawing patent claims has been criticised from time to 
time because of the difficulty in determining what is the 
new feature ina combination where the old as well as the 
new elements are positively included. While such a 
claim may define the combination. as a whole, it does not 
distinguish the new from the old, and it is therefore neces- 
sary for an attorney in construing a patent to make a study 
of the prior art to ascertain in what the improvement 
consists. Until recently the United States Patent-office 
has not looked favourably on claims in which the improve- 
ment in the combination is distinguished from the old 
elements ; but the advantages which would arise from the 
use of this form of claim have been apparent, and after 
much discussion the practice has been approved. While 
it may still be advisable in certain cases to draw patent 
claims in accordance with the old practice, there are 
many cases, says the Scientific American, in which attor- 
neys should take advantage of the recent ruling. 
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New Engineering Industries. 


LITTLE more than a year ago we were able to look 
forward with lively hopes to the early termination of 
the war, and were turning our thoughts to the con- 
sideration of those industrial problems which would 
have to be faced as soon as hostilities ceased, men 
began to return from the front, and workshops which 
had been erected for the manufacture of war material 
took up peaceful duties. To-day the end of the war 
seems almost as far off as ever, and we must confess 
that so absorbed are our minds in the events of the 
present that it is only by a great effort that we are 
able to think at all of the future. Yet we recognise 
that the future cannot be left to itself, that prepara- 
tion must be made at once to meet the problems that 
it will present. Of the exact nature of those problems 
we know little, but of the broad facts we know a 
great deal. We know, for example, that to recover 
from the economic wreckage our industries must 
work at higher efficiency than ever; that in order 
to prevent labour troubles occupation must be found 
for a great number of people who have been absent 
from our workshops for years, and for a great many 
others who, baving tasted the pleasures of independent 
wage earning, will not willingly return to their old 
position of dependency on the head of the household ; 
that in order to make the best use of a scanty supply 
of material it will have to be allotted with care, and 
finally, that our means of distribution and our 
methods of conducting foreign trade will have to be 
reformed. 

With these general problems the Ministry of 
Reconstruction is dealing, and to handle one of the 
most important it has recently established, under the 
chairmanship of Mr. H. D. M’Laren, the Engineering 
Trades (New Industries) Committee. The members 
of the Committee are gentlemen directly connected 
with industry, and we understand that, whilst they 
will not attempt to advise engineers on the question 
of management of their works, they will indicate to 
them the nature of the conditions they may have to 
face. Thus one of their principal functions will be 
to prevent overlapping. It is quite clear that in the 
hurry to make use of such plant as is available, 
manufacturers will have no time to find out the 
conditions and prospects of trade, and that unless 
some kind of organisation is instituted many engineers 
in different parts of the country may make arrange- 
ments unknown to each other to carry out the same 
class of work. It is, for example, quite conceivable 
that many persons, seeing the suitability of certain 
classes of lathes for the manufacture, let us say, of 
motor car parts by repetition processes, would lay 
their plans to undertake such work. But since the 
demand for these things is not unlimited, we might 
have as a consequence far too many manufacturers 
engaged on them, and though the purchaser might 
profit the country would suffer through local trade 
depressions. Against that mishap it is necessary to 
make such provision as the circumstances permit. 
But there is another point to be considered. The 
amount of material available will be limited, and it 
will take all the careful organisation the Ministry of 
Reconstruction can command to make the supplies 
goround. There can be little doubt that the Govern- 
ment will find it necessary to control supplies, of 
certain materials at least, for a few years after the 
war, and it will no doubt allot them to those industries 
which have its approval. Here we are brought face 
to face with a very real difficulty. It is known that 
the Committee will favour those industries which give 
the most employment to labour. From one point of 
view that is a perfectly proper action, because it will 
be of the highest importance to the country to ward 
off labour troubles, which always crop. up with 
unemployment, in the early years after the war. 
Now the trades that employ most labour are those 
engaged’ in the production of popular commodities, 





motor cars, cycles, gramophones, typewriters, clothing, 
furniture,and so on. But there are other industries 
which will call imperatively for attention. Take, for 
example, railways and railway material. Rolling 
stock and permanent way have been neglected for 
three years,and must be brought up as rapidly as 
possible to their old state of perfection. In normal 
times the rail, tive and axle mills, the locomotive and 
carriage works, and so on, were big enough for the 
requirements of the country, but they are not big 
enough or numerous enough to do in a couple of years 
what would ordinarily occupy ten or more, and some 
of the shops now making munitions—other, of course, 
than those ordinarily engaged in railway work—will 
have to be given over to that work for a time. . The 
same observation applies.to shipbuilding and con- 
structional engineering. They must receive the 
first attention, and be the first to which material is 
allotted. But the number of hands employed per ton 
of output in them is relatively small, and the Com- 
mittee, we fear, will find it difficult to steer between 
its desire to give as much employment as possible and 
the pressing need to re-establish those fundamental 
industries. 

It is the very existence of such problems as we have 
indicated that show the necessity for the existence of 
some such advisory body as this new Industries 
Committee of the Ministry of Reconstruction. Much 
as it may be desirable that manufacturers should be 
freed from control as soon and as rapidly as possible, 
yet is.it clear that confusion would be worse 
confounded if all control were at once removed, and all 
were left free to scramble for trade and for material. 
By directing the energies of manufacturers, by 
showing them what they can do most profitably for 
themselves and for the country, by preventing 
overlapping and useless competition, the Committee 
can render invaluable service, and engineers who are 
already thinking of those steps they propose to take 
after the war will do well to seek its help. We may 
add, as a matter of convenience, that the offices of 
the Committee are at present in Armament Buildings. 


The Passenger Traffic on Railways. 


WERE any apology needed for once again devoting 
space in our Editorial columns to a railway subject, we 
could find it in the War Cabinet’s report for the year 
1917, and in the recent and current discussions in the 
daily Press on the subject of further restrictions on 
travel. Moreover, what we are now about to say may 
be regarded as the sequel to the article in Tue Enat- 
NEER of March 15th, entitled “ After Shipbuilding, 
Railways.” Since we made those observations Sir 
Albert Stanley—on March 20th—has stated in the 
House of Commons that the Government had come 
to the conclusion that it would probably be necessary 
in the very near future, to establish further restrictions 
with respect to passenger traffic. The necessity for 
these was briefly explained by the President of the 
Board of Trade, who said that not only had the goods 
and mineral traffic increased, but the passenger 
traffic also. The 50 per cent. advance in fares fifteen 
months ago had reduced travel but only temporarily, 
and to-day’ the effect of the increase had totally 
disappeared. The extent by which the goods and 
mineral traffic has grown was not indicated by Sir 
Albert, but some idea of it may be gathered from the 
report of the War Cabinet. It is there observed that 
goods carried by canals had since 1914 fallen by 
5,000,000 tons per annum, all of which had gone to 
swell the traffic on the railways. The coastal trade 
of the country prior to the war found continuous 
employment for 4000 steamers and sailing vessels, and 
the huge tonnage of raw materia] and other merchan- 
dise previously carried by this fleet has now mainly to 
depend on our railways for conveyance. The inten- 
sifying of the submarine campaign at the end of 1916 
and throughout 1917, in conjunction with the with- 
drawal of vessels from long voyages, and their con- 
centration on Atlantic routes, made another addition - 
to the difficulties of the railways by throwing on the 
West Coast ports a greater quantity of imported 
goods than their equipment and facilities were 
designed for. Elsewhere in the report it is shown 
that not only has there been this increased traffic, but 
that the railway companies have sent overseas from 
their own stock 18,000 wagons, 600 locomotives, and 
200 miles of permanent way. Whilst, since January, 
1917, more than 33,000 railwaymen have been trans- 
ferred to military service. 

In view of the situation revealed by these remark- 
able figures, a reduction in the passenger service is 
plainly demonstrated to be absolutely necessary. 
But, in addition, there are the almost equally urgent 
necessities to economise in coal, and to reduce the 
wear and tear on the track, locomotives, and rolling 
stock. No official intimation has, at the time of 
writing, been given as to what restrictions are to be 
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put into force. In January, 1917, a reduction of 
33 per cent. was aimed at and obtained, and we believe 
that the present intention is that the passenger train 
mileage shall be reduced to 50 per cent. of the summer 
train service of 1914. We have no idea what that 
represents, but the Board of Trade Railway Returns 
show that in 1913 the passenger train mileage for 
England, Wales and Scotland was 260 millions for the 
whole year. As there are in normal times more trains 
in the summer, a 50 per cent. reduction of the summer 
services does not mean one half the mileage for the 
whole year, but it ought to cover a reduction of 100 
million miles. That sounds like a large amount, but 
we have reason to believe that many companies had 
already achieved on their systems such a reduction, or 
something approaching it, when the restrictions were 
put in force itJanuary, 1917. It is the companies 
which have a large suburban traffic that would find it 
difficult to comply with such a requirement. But it 
will not be fair to travellers on those lines that their 
facilities for getting between their homes and their 
business should be unduly reduced, especially as many 
of them have taken up their abode in the country 
because of these very facilities—in the shape of good 
train services and low fares—offered by the companies. 
The proposal to raise the price of season tickets 
presents some difficulties. That no new ticket 
should henceforward be issued except at a 50 
per cent. increase on the existing rates—a corre- 
sponding advance to that made in the ordinary 
tickets—and for no less period than six months 
would, we admit, be a fair proposition. No other 
change should, however, be made in suburban 
travel, and those companies which, because of their 
residential traffic, find it difficult to make any serious 
reduction in their services should be off-set by a 
greater reduction on lines not so situated. As the 
main purpose is to gain a net reduction, and as traffic 
considerations, because of the Government control, 
do not enter into the question, the apparent inequity 
of this course does not in fact exist. But if season 
ticket holders must pay more for their tickets they have 
right to demand that they should be able to travel in 
some degree of comfort, and should not be crowded 
out by the casual passenger. The suggestion has 
been made that certain business trains should be 
reserved wholly for season ticket holders, and there 
is much to be said for that proposition. That theatre- 
goers and shoppers, casual customers of the railways, 
should crowd out the regular customers is obviously 
wrong. 

We wonder if the Government is aware that it has 
in its own hands a remedy for a large amount of the 
present-day passenger travel? It has recently been 
said that two censuses taken of passengers arriving 
by main line trains in London showed that 69 per cent. 
of the travellers were in uniform. We would not for 
one moment suggest that the soldiers should be robbed 
of one single day of their well-earned leave, but we 
submit that it is worthy of consideration whether 
they might not, like the sailors, be conveyed by special 
trains at fixed times. Again, have the railway com- 
panies done all they possibly can to keep down the 
loadings ? This remark is made because we observe 
that the Brighton Company is still running its Pull- 
man cars, and the Midland, London and South- 
Western, Great Eastern and Great Central their 
restaurant cars. The first-named is rather a bad case, 
as the Pullman first-class cars seat only about twenty- 
eight passengers, and some cars weigh 40 tons each. 
Especially noteworthy is it also because it was Lord 
Bessborough, the chairman of the Brighton Railway, 
who, on February 20th, told the shareholders of that 
company that “some of our main line trains have 
become so heavy, and the haulage puts such a strain 
upon the engines, that the question of deceleration has 
had to be taken into consideration.” We are also 
prompted to raise the question of loading because of 
the facts revealed by the Midland Railway accident 
near Carlisle on January 19th. Here was a train, on 
the busiest day of the week, with only eleven coaches 
on, of which two were restaurant cars, weighing, 
exclusive of engine and tender, but 299 tons. 








RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
_—-—-—~ > - - 

Here is the concluding passage of 
an article on ‘‘ Coal Tar,’ in the 
Saturday Review of March 30th :— 
“The discoverer of the modern use 
of coal tar was English, but the Germans developed 
the idea. We detest sustained thought, as is shown 
by the disappearance of chess in favour of golf and 
bridge—all of a piece this, with the surrender of 
England’s discovery of aniline dyes to industrious 
German patience, which can and does concentrate, 


Of Laziness. 


learn that the secrets of science are only unravelled 
by concentration of thought and disciplined mental 
and physical exertion. A nation which can say 
without shame that some of its citizens ‘do not go to 
the office on Saturdays’ must, and does, pay the 
penalty of laziness.’ We quote these sentences 
because we totally disagree with the sentiment 
underlying them, and hope to find a handful of allies 
amongst the kindly readers of these notes. For 
ourselves we do not believe that the world was made 
only for hard work, and we respect the man who says, 
““T am content with what I can make in five days, 
why then should [ work six ?”’ much more than he 
who tells you he never took a holiday in his life. 
With few exceptions it is the leisure of life that makes 
life worth living, and we like to regard the hours of 
work simply as those that must be undertaken to 
secure the means for rational and comfortable leisure. 
We hope in a vague sort of way that the present war 
may put an end to wars for a few generations, possibly 
for ever; we wish it could, too, put an end to the 
economic emulation between nations which is only 
less exacting because it is less concentrated. Per- 
chance it will. We have all grown used to the 
ordered patience of the queue, and an international 
trade queue is not wholly inconceivable. Careful 
scientific invéstigations have shown that men can 
do as much useful work in forty-eight hours a week as 
in fifty-four, as much in six days as in seven. The 
forty-hour week—five days of eight hours each—will 
come, and in the course of time, when people learn 
how to use leisure, even a shorter week. Let the 
Germans keep to a longer week if they like; they 
shall then be our servants and work for us whilst we, 
content with less riches, make pleasanter use of our 
time than going “ to the office on Saturdays.”” We 
can understand the man who enjoys the gentle 
exercise of climbing up or down a moving escalator, 
but we cannot understand why anyone should jostle 
and scramble and heat himself and worry himself and 
others to get to the top or bottom a minute sooner 
when nothing worth possessing is gained thereby. We 
shall be told that these are impracticable dreams, 
that you cannot stop progress, that you must go 
with the stream, that we are but flies on the rim of 
the wheel, and so on, with all the familiar poor reasons 
for running when we might walk. There may, we 
assert, be too much progress. Unless it makes for 
happiness and contentment it is not progression at 
all, but retrogression. A country is not lazy—as the 
author of the Saturday Review article implies—if it 
does not work at its office all the time. It is only 
lack of occupation that is laziness. Leisure well 
used is not only good itself, but broadens the mind 
and strengthens the constitution against the hours 
when labour must be endured. 


* * * * * 


It is a rather remarkable reflection 


J that at the very moment when 
Building every nation of the world would 


appear to be on the edge of bank- 
ruptey, yet many are talking lightly of the expenditure 
after the war of sums that a few years ago would have 
been regarded as almost fantastic. The fact is 
significant of our changed view of the value of money, 
but it remains for some shrewd economist to tell us 
whether it is sound or not. When the average man is 
told that the annual interest on Government loans will 
amount to £40,000,000, he wonders, not unnaturally, 
where the money is to come from, and he expects to 
be permanently much poorer than he ever was, and 
yet he turns never a hair when he hears of millions 
to be spent on the Channel Tunnel, on a great War 
Museum, or a new London Bridge, on reformed 
education, on garden city development, and a hundred 
and one other things that, all added together, would 
run away with a truly colossal sum. The reason is, 
perhaps, not far to seek Short as we may be of 
money, the best use we can make of that we have is 
to spend it on those things that will increase our 
efficiency as a nation. Take as a relatively small 
example, but one of particular interest to us as 
engineers, the scheme for a common building for all 
the metallurgical institutions with which Sir Robert 
Hadfield and Sir William Beardmore have identified 
themselves. No one doubts that the unification of 
interest that would result from the possession of a 
single home, with, of course, a fine library, and we 
may hope a social club, would have a very direct and 
beneficial effect upon the metallurgical industries. 
It is the opinion of American engineers that the 
Engineers’ Building and Club in New York have 
produced excellent results by facilitating joint action 
and by bringing different branches of the same great 
industry into closer brotherhood. There is, we fear, 
little chance that that institution can be duplicated 
here, and engineers will have to carry on in their 
present separate nuclei; but not one of the metallur- 
gical societies has a home, and the construction of a 
single building common to them all is an ideal well 
worth striving for. It would cost much money, of 
course, but the money would be well spent. A 
suggestion was made at a meeting of the Iron and 
Steel Institute last year that steelmasters should 
agree to a levy of a penny per ton of steel produced, 
for a certain number of years, to provide part of the 
expense, and now we learn that Sir Robert Hadfield 


———— 


We shall be interested to hear what the Department 
decides to do. We do not think the expenditure of 
money on objects of the kind was contemplated jn 
the schemes of the Department, but Sir Frank Heath 
may conclude that since the building would further 
the scientific development of a very importan; 
industry, a subscription to the fund would be right ang 
proper. 

x * * 


* * 


One of the familiar clichés 
employed by the writer of obituary 
notice is that the death of so and 
so ‘‘ breaks a link with the past.” 
If that little phrase can ever be used rightly it jg 
surely in connection with old Richard Bissell Prosser— 
the ‘‘ R.B.P.”’ of many an article and letter in our 
columns—for not only was he an old man at the time 
of his death on March 26th, but he had associated 
himself with the early history of engineers, and 
was a recognised authority on the antiquities of 
engineering. Moreover, his father was in his day an 
inventor of some note, one who had much to do with 
the introduction of the Patent Law Amendment Act 
of 1852, and one of the ‘** founders,” if we may so call 
him, of the Patent Office Library, for his books, 


Prosser. 


combined with those of Mr. Bennett Wooderoft, 
formed the nucleus of that splendid collection. 
* R.B.P.”’ was born at Birmingham in °38, and was a 


fellow pupil with ‘ Joe” Chamberlain at University 
College School. His father died when he was sixteen, 
and two years later he entered the office of the 
Commissioner of Patents. With that office he 
maintained his connection till his retirement in 1888— 
for the last five years of that time holding the position 
of Superintendent Examiner. But it in 
‘* R.B.P.’s ” literary work that we are most interested, 
Alas! it was all too small, for, in spite of his large 
and well-ordered collection of memoranda, and his 
great knowledge, he produced few actual books. He 
had accumulated enough material to make a veritable 
History of Mechanical Inventions, and it is to be hoped 
that some one may be found to edit and collate his 
notes and give them to the world. His literary 
output was restricted by two causes; in the first 
place, he suffered from defective eyesight, and in the 
second his critical attitude, sedulous regard for 
accuracy of statement and desire for finality, made 
him continually hesitate to publish. His only 
acknowledged work in book form is an edition of no 
more than fifty copies of a volume entitled ‘ Birming- 
ham Inventors and Inventions,” but he reprinted 
several rare pamphlets—Morland’s ‘‘ Poor Man's 
Dyal of 1689’; Murdock’s “ Letter on the Cas 
Company's Bill (1809)"’; the  ‘ Birmingham 
Directory of 1770”; and Savery’s ‘“ Navigation 
Improved” of 1698. Added to this work, he supplied 
a great deal of material for the ‘New English 
Dictionary ’’ and to the “ Dictionary of National Bio- 
graphy” he contributed, amongst others, the lives of 
Papin, Newcomen, Murdock, Andrew Meikle, Patrick 
Miller, John Kay, Henry Maudslay, and Thomas and 
Walter Hancock. Taken altogether, thisis not a bad 
tally of work, especially when occasional articles and 
letters are added ; but one feels still that in his collec- 
tion of papers, books and memoranda Prosser has 
left behind him the material for the making of several 
valuable volumes, and we must repeat the hope that 
his executors succeed in finding someone who has the 
time and the knowledge to examine and edit them, 
and to let engineers benefit by the work of one whose 
knowledge of the history of engineering wasunexcelled. 


Is 


ice Pe Ue 
In spite of the general approval 
with which the first Whitley 
report was received, the creation 
of the triplex machinery for the 
settlement of industrial questions which it advocated 
has made but slow progress. As far as we are aware, 
but one joint standing Industrial Council—that for 
the pottery trade—has as yet been formed; and 
although there is an increasing tendency to appoint 
works committees they are rather the outcome of a 
common feeling that such intimate contact between 
the workman and the staff is beneficial, than the direct 
result of the ‘“‘ Report.’ We do not suggest that this 
tardiness to adopt its recommendations indicates 
that the Whitley Committee has failed ; the scheme 
is too big to be rapidly realised, and people are too 
busy with other matters to devote to it the necessary 
attention. Moreover, there is some likelihood that 
even the organised trades are not so closely organised 
as was believed, and that the number of unorganised 
trades is greater than is generally supposed. Thus 
there are difficulties which can only be overcome by 
perseverance and by hard spade work, and we must 
resist any feeling of despondency if even several 
years elapse before the wheels of the Whitley 
machinery get properly into motion. It is satis- 
factory to know that in several trades important steps 
have already been taken and that several councils may 
materialise before long. To-day—Friday—a meeting 
which inaugurates a movement in a new direction is 
being held at the Saddlers’ Hall. Its object is to 
promote in the Made-up Leather Goods and Belting 
industry the formation of an interim Industrial 
Reconstruction Committee, and in order to give a 


Trade 
Organisation. 





has approached the Department of Scientific and 





whether in war or aniline dyes. We have yet to 








Industrial Research with a request for financial help. 


good start to a body which it is hoped will be 
the prototype of many others—Dr. Addison, Mr. 
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Roberts, and Mr. Hayes Fisher—are assisting at 
the deliberations. These Interim Industrial Recon- 
struction Committees are advocated for such 
industries and trades as still lack a high degree of 
organisation, and even for those other trades in which, 
despite their organisations, difficulties in forming the 
full Joint Standing Industrial Councils are being 
experienced. Their functions are, as their name 
implies, of a temporary nature, but it is hoped that 
they will lead to the organisation of both employers 
and employees in the industries with which they are 
connected, and so prepare the way for the formation 
of the permanent Councils in due course, They are 
being created because there are certain problems 
which may arise, one does not know how soon, that 
must be handled at once, problems of demobilisation, 
of the disposal of raw materials and Government 
stores, of the general shortness of money, and so on. 
Whilst Parliament, presumably, must have the last 
word in many of these matters, it is felt that the 
industries themselves should guide Parliament and 
that, if friction is to be avoided, capital and labour 
must thrash out the preliminaries together. Hence 
the necessity for the rapid construction of these 
Interim Committees. 
* * * * * 


WE make no excuse for forgetting 
what position the National Salvage 
Council holds in the national 
economy; in the multitude of 
committees, councils, conferences, associations, 
bureaux, &c., we may be forgiven if our memory 
about one is defective. But whatever its position 
may be, it is entering upon an interesting and im- 
portant if, in some respects, a rather unsavoury task. 
It is well known that the contents of the domestic 
dustbin are not so wholly valueless as the house- 
holders deem them. There may not be many 
Mr. Boffins amongst the gentlemen who condescend 
to carry off once a week the by-products of our 
houses, but that they do find amongst the refuse 
articles of some value to them is recognised, and we 
believe—under the name of “ totting’”’—is taken 
into account in their salaries. But whilst the dust- 
men save sometimes, they destroy much, and it is one 
of the objects of the National Salvage Council to see 
that in these days of stress not even the riff-raff of the 
dustbin escape scrutiny. We all know that before 
the war the Germans had made quite a useful little 
industry of collecting our old tin cans and making 
them up into toys and trifles which they sold to us, 
and a few months ago it was reported that an 
American firm was saving quite a lot of alcohol from 
vegetable refuse. If Americans and Germany can do 
these things we can do them for ourselves, and if 
there is really gold in the dustbin we should be as 
well able to extract it as they. At the moment there 
is an even more important commodity than tin—it is 
glycerine, which is recovered from fats and bones. 
Even now, when the kitchen sees relatively little fat, 
an enormous amount in the aggregate finds its way 
through the scullery sinks of our great towns into the 
drains and is lost. It is not easy to see how it is to be 
saved, but some ingenious person may devise a 
grease trap which could be cleared periodically by the 
agents of the Salvage Council, and so add to the 
sources from which glycerine is derived. Bones— 
where there is no dog, and dogs, it must be remem- 
bered, are doubly useful now that the police force is 
diminished—could be easily saved by a little 
organisation, whilst the salvage of paper and card- 
board, of which’ even the smallest household turns 
over quite a surprising amount every week, is an easy 
matter. What it seems to us is now required is that 
the National Salvage Council, through the local 
authorities, should give definite instructions to 
householders how to act, and that they should offer 
some trifling sum for the refuse saved. But a very 
grave difficulty lies in the collection of the refuse. 
The cook and the kitchen maid may put the bones 
and the vegetable refuse, the paper and the tin into 
separate receptacles, but unless they are collected 
separately little good will be done. Sorting at the 
municipal garbage works has been suggested, but it is 
clearly a far less economical and far less efficient. plan 
than differentiation at the source. 


The Dustbin, 
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Broaches and Broaching. By ErxHan Vian. New 
York: MeGraw-Hill Book Company. London: 
Hill Publishing Company, Limited. Price 8s. 4d. 
net. 

ALTHOUGH broaching as a process of shaping materials 

is said to be illustrated in the note-books of Leonardo 

da Vinci, it is only within the past few years that it 

has come to be adopted on any extensive scale as a 

workshop process. Many are yet unacquainted with 

its merits, while not a few, no doubt, have but the 
the vaguest ideas as to what it is. Broaching, in the 
words of the author of this book, is the working out of 
holes or slots, or the machining of surfaces, by tools 
having a number of successive cutting teeth of 
increasing size, no matter whether these teeth are 
arranged singly or in multiple. Let it be desired to 
cut, by broaching, a keyway in the bore of a bush. 





The broach in this case is a bar of tool steel of width 
equal to the width of the keyway to be cut, and of 
depth equal to something less than the bore of the 
bush. The top edge of the bar is formed with a series 
of cutting teeth, so that the bar at first sight looks like 
a rack. The bar is not, however, strictly parallel, 
the height from its under side to the top edges of the 
teeth increasing uniformly with each tooth. The 
total rise due to this taper is equal to the depth to 
which the keyway is to be cut. The smallest end of 
the bar is passed into the bore of the bush and is fixed 
on the other side to the crosshead of a machine, 
which crosshead can be moved by hand, a belt-driven 
screw, hydraulic, power, or otherwise. The broach is 
thus simply pulled through the bush. As each 
succeeding tooth comes into action, more and more 
material is cut away from the keyway until, when the 
broach is pulled completely through, the keyway has 
acquired its finished depth. The broach may be 
either pushed or pulled through the hole. 

By suitably designing the broaching tool practically 
any form of hole can be broached. Thus to broach 
a square hole, we start with a round hole and a broach 
which at the entrance end is round, and at the 
finishing end is square, the round section gradually 
merging into the square, and the tool throughout its 
length being formed with cutting teeth on all sides. 
The teeth of an internal gear wheel can be broached, 
say, four at a time, by means of a tool formed with 
four rows of broaching teeth on one of its surfaces. 
The machines on which broaching is conducted are 
usually specially designed for the work, but in 
general they bear a resemblance either to a lathe or a 
slotting or shaping machine. Frequently now they 
are made in the form of screw or hydraulically 
operated presses. ; 

Such is the operation of broaching as originally 
conceived. It has, however, recently undergone 
considerable development. It is, for instance, no 
longer confined to internal work, but has been applied 
very successfully to the shaping of external surfaces, 
such as the teeth of racks and other parts that are 
usually milled. The cutter, again, has been com- 
pletely altered in character in some special cases, and 
consists no longer of one cutter carrying a succession 
of teeth, but of several cutters, each carrying one 
tooth or a pair of teeth, the teeth of each cutter being 
slightly larger than those on the preceding cutter. 
In such a case the cutters are conveniently mounted 
radially on a hub and are rotated in succession into 
the working position. 

What, it may be asked, is the advantage of broach- 
ing over slotting, shaping or milling? It may be 
said in the first place that certain work can be done 
by broaching which could not be carried out by any 
other obvious method. As an example, it is possible 
by the broaching process to cut a spiral keyway 
within the bore of a tapered hole. The principal 
advantage of the process, however, would appear to 
lie in the fact that in very many cases it is quite 
unnecessary to clamp the work, for the broaching 
tool itself serves to hold the work in place as soon 
as the cut is started. This fact means, naturally, a 
great economy of time. It is readily understandable, 
too, that a broaching tool is easier and cheaper to 
make than a milling cutter, and that the work it 
turns out is likely to be, with the same class of labour, 
a good deal more accurate than that obtained by 
slotting, shaping, or even milling. 

So far as we know this is the first book published 
on broaching. It should, in our opinion, be accorded 
carefui study by all engineers engaged on repetition 
work. It is clearly written, thoroughly practical, 
and very fully illustrated. 


Elements of Industrial Chemistry. By ALLEN ROGERS. 
London: Constable and Co., Limited. Price 
12s. 6d. net. 

TuHis work may be said to represent an attempt to 

compress within the compass of five hundred pages 

the gist of the matter covered in the five stout volumes 
of Thorpe’s invaluable “Dictionary of Applied 

Chemistry.’’ We describe it in this way in order 

that British readers may readily be apprised of its 

scope and intention. In actual fact, however, the 
book is not founded on “‘ Thorpe,’”’ but on what we 
judge to be the. American equivalent of that monu- 
mental work, namely, upon Roger’s “‘ Manual of 

Industrial Chemistry,” a work towards the making of 

which forty eminent specialists contributed. 

Mr. Rogers, the editor of the ‘“‘ Manual,’ and the 

editor—or ‘author, we are not quite certain which— 

of the present volume, is in charge of the Industrial 

Chemistry Department of the Pratt Institute, 

Brooklyn, N.Y. . 

The book thus contains the essence of the knowledge 
of two score men, each of whom has specialised in 
some one or more branches of industrial chemistry. 
Its field is an enormous one, and one of the most 
important for present-day study. So extensive is the 
field of modern applied chemistry that no one man 
can possibly hope to acquire even a partially complete 
knowledge of it all. In this fact, we think, lies much 
of the value, and certainly a great deal of the interest 
which we find in this book of Mr. Rogers. While in 
no one section is the information given sufficiently 
full to be of much use to one desirous of specialising 
in the subject covered by that section, the book 
affords a very satisfactory general survey over the 





major parts of the field of industrial chemistry. It 
is of very great importance that a student should take 
such a general survey before settling down to special- 
isation in some particular branch. To one desirous 
of so doing we could hardly recommend that he 
should read ‘‘ Thorpe ”’ from end to end, though were 
he to do so, and master its contents, he would be in a 
thoroughly good position to begin specialisation. In 
default of such a course, he could not do better than 
study the volume now under review. 

As a survey of modern industrial chemistry, 
suitable for the general scientific reader, the vclume 
is distinctly attractive. Although it is founded upon 
a work of an encyclopedic nature, it lacks the dis- 
jointedness of the encyclopedia, while yet retaining 
that authoritativeness which the separately con- 
tributed sections of an encyclopedia should possess. 
The book contains twenty-seven chapters, and of 
these, twenty-one treat, each separately, of a different 
industry or associated group of products. The first 
half dozen chapters are of a miscellaneous description. 
Thus the first deals with general processes employed 
in the manufacture of chemical products, the second 
with water, the third with fuels, the fourth with 
sulphuric and the fifth with nitric acid; while the 
sixth gives a short description of over three hundred 
elements and inorganic compounds, with some account 
of their commercial application. With the seventh 
chapter, ‘‘ Ceramic Materials and Products,” special- 
ised subjects are introduced, and the reader is taken 
through a course of instruction in the technicalities 
of many arts, crafts, and processes of manufacture. 
The book, it is to be noted, is of American origin. 
The authors of its various chapters, or of the earlier 
writings of which its chapters are abridgments, are 
presumably also American. Here and there, as, for, 
instance, in the chapter devoted to the paper industry, 
we notice, as a consequence, that methods and prac- 
tices are described that are not usual in this country. 
But in nearly every instance the discrepancies of this 
nature are of small moment, for the elements of 
industrial chemistry are essentially the same all over 
the world. 
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A NEW SYSTEM OF REINFORCING METALS. 


A SOMEWHAT original method of reinforcing metals, in a 
similar way to that of making reinforced concrete, has been 
devised and patented by Mr.C. W. Denny, of 22, Edwardes- 
square, Kensington, London. The process, which lends 
itself to the manufacture of tubes and plates, would 
appear to have a very large field of application in various 
arts and manufactures. The reinforcing metal is _pre- 
ferably perforated steel of suitable thickness for the work, 
and two notable applications are that of copper and lead. 
In making reinforced copper the perforated metal is 
prepared by any well-known method for electro-deposition, 
and finally copper-plated to any required thickness, the 
deposition of copper going right through the holes and 
finally forming a sheet of copper with the steel core 


Such products would, he claims, have a wide application in 
chemical and dye works equipment and in all cases where 
acid fumes or acidulated liquids have to be stored, con- 
veyed, or come in contact with steel or ironwork. The 
illustrations show sections of reinforced steel, showing 
the mechanical lock, which is so important in combining 
two metals together. 








BRITISH IRON ORE SUPPLIES. 


THE question of iron ore supplies is provoking much 
speculation just now, and there is every prospect of 
substantial developments in British iron mining. An 
official of the Ministry-of Munitions, in an interview with a 


representative of the Sheffield Telegraph, stated a short 




















Fig. 1—REINFORCED COPPER PLATE IN COURSE OF FORMATION 


inside. The process of deposition entirely locks the 
copper to the steel, and a plate so formed will, so 
Mr. Denny states, stand bending and pressing without the 
copper leaving the iron in any way, the copper being 
perfectly adhesive to the whole surface and mechanically 
locked to the steel. The illustration—Fig. 1—shows a 
plate in various stages of the process. On the left is 
seen the plain reinforcing plate. The deposition of the 
copper coating commences, as will be observed, on the 
axis of the fourth line of holes, and the thickness of the 
copper deposit is gradually increased as the right-hand 
edge is approached, the perforations getting more and 
more filled up until finally they disappear and a plain 
copper surface is produced. In the sample which we 
have before us the thickness of the perforated steel is just 
under fin. and the holes are about 4in. in diameter. 
The thickness of the combined metal sheet at the fully 


| time ago that the home output of ironstone last year was 
| increased by more than 1,500,000 tons over that of 1916. 
The proved ironstone fields will last, he said, for 75 to 100 
years at the present rate of working, but the output will be 
increased. ‘‘ We only began organising our present effort 
last March,” he stated, “‘ since when the amount raised has 
steadily grown despite an unfortunate labour dispute in 
Cumberland. We have made great economies by intro- 
ducing additional steam navvies and other mechanical 
appliances, and by working the quarry faces on a large 
scale. The use of mechanical apparatus has in some of 
the fields increased the output per man by 70 to 80 per cent. 
The result will be that after the war the price of English 
ironstone should come down. Something is being done to 
increase the output of the clay and blackbands of the 
coalfields, both in Scotland and§the Midlands. Last year 
there was an increase of over 50,000 tons from the coalfields 
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Fig. 2—VARIOUS APPLICATIONS OF 


grammatically, various adaptations of the method to sheets 
and. tubes. It will be observed that a locking effect is | 
produced by reason of the fact that because the holes in | 
the reinforcing sheet are punched they have a slight taper. | 
In some cases the copper can be rolled on hot. The } 
saving in the use of reinforced copper is in the neighbour- 
hood of 50 per cent., and its application to electrical 
purposes would, Mr. Denny claims, show a great saving. 
The reinforcing of lead with steel can be carried out in a 
similar manner as above described, but as lead is a much 
softer metal than copper, it has been found quite 
practicable to reinforce lead in the form of sheets by 
simply rolling or pressing the lead into the perforations. 
The manufacture of lead-lined tubes is somewhat. more 
difficult, involving the use of drawing methods. We 
understand Mr. Denny has a process for the manufacture 
of tubes, tees and bends, with reinforced lead, but we 
are not in possession of particulars regarding it. Mr. Denny 
points out that the lead lining of tanks, cylinders and the 
like can now be commercially carried out from reinforced 
lead sheets, it only being necessary to burn the joints. 
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THE METHOD OF REINFORCEMENT 


production, but we should have had an increase had not 
the three weeks’ dispute reduced the output by 90,000 
tons. This year three of the Cumberland mines are to 
increase their output, and one new mine is coming into 
operation. Turning to the bedded ores of the secondary 
formations, we increased the Cleveland output last year 
roundly by 500,000 tons over the previous year, and 
brought it quite close to the abnormally high output of 
1913. The North Lincolnshire output increased by 
20,000 tons. The Midland field, from South Lincolnshire 
to Oxfordshire, raised just about 1,000,000 tons more than 
in 1916. Most of this increase came from the Northants 
district. A large area of ironstone is being developed at 
Edge Hill, near Banbury, in Oxfordshire, and a further 
area’near Irthlingborough, in Northants. The increase 
came from new working faces and from the increase of 
mechanical appliances. The Ministry has contributed 
to the cost of installing these plants. The cost of pro- 
duction has been reduced by about 50 per cent. 

During the last thirty years or so before the war, the 
total production of iron ore for the United Kingdom had 


decreased by between 2,000,000 and 3,000,000 tons, in 
spite of increased demand for iron and steel. Various 
causes contributed to that state of affairs. Our engineers 
were opposed to the use of basic steel, and as most of our 
ores are of the basic variety, we drew increasing supplies 
of non-basic ores from abroad. This importation was 
assisted by the economy with which shipping was con- 
ducted. The best Spanish and Scandinavian ores were 
sometimes brought to this country for less than 4s. per ton 
freightage. But with the new conditions created by the 
war it will be an economically sound policy from every 
point of view to work our vast reserves of domestic ore on a 
larger scale than hitherto. 

Professor Henry Louis, of Newcastle, calculates that we 
have no less than 1,000,000,000 tons of iron ore in the 
county of Northampton alone. Professor Fearnsides, of 
Sheffield, is very hopeful regarding the future of British 
iron mining if only we will adopt the basic process of 
steel-making more generally. He points out that between 
Cleveland, in North Yorkshire, and the coast of Dorset, 
there is no district lacking in iron ore. Both in Cleveland 
and the East Midlands the basic iron industry has taken 
reot, and is growing. With five thousand million tons of 
ore ready for quarrying or mining within fifty miles of a 
region which holds at least fifty thousand million tons of 
the very best non-anthracite coal, there is no valid reason 
for the iron and steel industries of Eastern England to 
look forward exeept in confidence to the time when the 
price of overseas hematite becomes prohibitive, is Professor 
Fearnsides’ opinion, 

The investigations which are now being conducted by a 
special Department of the Ministry of Munitions, under the 
direction of Sir Lione! Phillips, are promising to prove very 
valuable. Among other things, special attention is being 
directed to the mining of wolfram, with a view to increasing 
the home supply of tungsten powder, which is an essential 
in the manufacture of special steels. Mr. Lloyd, secretary 
of the [ron and Steel Institute, has compiled for the 
Department of Scientific and Industrial Research, a special 
report giving the latest available particulars about our 
iron ores supplies. The Government has also instituted 
a special survey of the iron ore deposits in several districts. 
It is recognised that with the wider utilisation of our 
phosphoric ores great developments would be possible. 








NAVAL NOTES. 


War Cabinet's Report. 


No section of the War Cabinet’s report for the 
year 1917 will be studied with closer interest than that 
which relates to the development of our naval forces, 
and the operations carried out by them. For obvicus 
reasons, the report does not go into minute details, but it 
presents a great deal of general information on the subject, 
including several facts which are new. To illustrate the 
working of sea power in the present struggle, a passage 
from Mahan is quoted. Of the latter part of the Napoleonic 
Wars—the period between Trafalgar and Waterloo—he 
wrote :—‘* There went on unceasingly that noiseless 
pressure . . . that compulsion, whose silence when once 
noticed becomes to the observer the most striking and 
awful mark of the working of sea power.’ So the past 
year, adds the report, has left its impress on history, but 
the thought and labour that have gone to produce the 
result have been beyond anything that filled the years 
after 1805. At that time naval warfare had become almost 
stereotyped—the problems presented were old ones, and 
the means of solving them well known. But now it is 
in a restless condition of development ; for scarcely two 
months together does it present the same difficulties ; and 
in no year more than 1917 did its unstable condition call 
for more kaleidoscopic changes of plans and methods. 
The administrative changes at the Admiralty, which, 
mainly owing to the introduction of unrestricted submarine 
warfare by the enemy, were an outstanding feature of the 
naval year, are described at some length, while an account 
is given in broad outline of the measures taken to defeat 
the new menace. ‘The arming of merchant ships, which is 
probably the most effective of these measures, was pushed 
forward during 1917 with all possible vigour. This, 
however, is not such a simple task as might be supposed, 
for the mounting of guns often involves the strengthening 
of the ships, and therefore occupies time. Officers and 
men of the merchant service now have the opportunity of 
attending at certain ports instructional classes, where they 
are informed as to the best methods of detecting and 
evading hostile submarines, and deck hands are taught 
how to use the guns and other weapons and devices with 
which their ships are equipped. It is stated that a large 
proportion of the mercantile personnel has now had the 
advantage of this specialised instruction. 


Expansion of Material. 


ALTHOUGH various information with regard to 
the expansion of the Navy has been given trom time to 
time in Parliament, it is distinctly useful to have this 
information collated in the present report. The Admiralty, 
it points out, has always had first claim. on the shipyards 
of the country, but progress was delayed at first by 
shortage of material and labour. Notwithstanding these 
difficulties, ‘‘a large number” of new destroyers have 
heen built, while the auxiliary patrol services have been 
expanded to an enormous extent to cope with the enemy’s 
submarine and mine-laying activities. At the beginning 
of the war there were just twenty vessels in commission 
as minesweepers and auxiliary patrols. To-day, about 
3400 such vessels are used for such work in home and 
foreign waters, and the number is constantly increasing. 
The convoy system for merchant shipping, as practised in 
bygone wars and revived twelve months ago, has reduced 
the total percentage of losses, while actually in convoy, 
to 0.82 per cent. in the Atlantic, and 0.58 per cent. in the 
case of all mercantile convoy systems taken together. 
Since the outbreak of war, the Admiralty have good reason 
to believe between 40 and 50 per cent. of the German 
submarines operating in home waters have been captured 
or destroyed. The report states that the average German 
submarine can travel at 18 knots above water, and 10 to 
11 knots below. She carries from fifteen to twenty 
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underwater cruising endurance is 
100 miles, and she can “ go to sleep ’’ on the bottom for a 
period. up to forty-eight hours. When attacking with 
torpedo, the submarine only exposes about 3in. of her 
periscope at intervals, so that few ships which are torpedoed 
ever catch sight of their assailant. Torpedoes used by 
submarines have a maximum range of five miles and a 
speed of 40 knots. Evidently, they are a modified type, 
for the German service torpedo of 1914, as supplied to 
surface ships, had a maximum velocity of 50 knots, and 
an extreme range of 10,000 yards. 


torpedoes. Her 


Construction, Supply, and Transportation. 


In 1914 the displacement tonnage of the Royal 
Navy was 2,400,000 tons. At the present time, says the 
report, it has increased by 75 per cent., so that the total 
is now approximately 4,200,000 tons. When mobilisation 
had been fully completed in September, 1914, the vessels 
of all kinds employed on naval duty had a tonnage of just 
over four millions ; now the figure is well over six million. 
The actual increase in numbers is much greater than these 
figures imply, for it is well known that a majority of the 
new construction for the Navy. has been represented by 
small craft, such as destroyers, sloops, &c. The transports, 
fleet tenders, “ oilers,” and similar auxiliaries attached to 
the Navy in August, 1914, numbered twenty-three ; 
whereas to-day the Admiralty contro! nearly 700 of these 
vessels. The naval personnel has increased in the same 
period from 145,000 to 420,000. In the twelve months 
ending last December, between three and four times as 
much warship and naval auxiliary tonnage was built as 
during any one of the few years preceding the war. All 
dry docks in the kingdom are now under Admiralty 
control, and, excluding those reserved for the Navy, 
235 large docks can be deveted to merchant ship repairs. 
These docks have been operated up to 90 per cent. of the 
maximum time, which is certainly a remarkable figure. 
From the outbreak of war down to the end of last: year, 
31,479 British warships and auxiliaries had been docked 
or hauled up on the slips, and in a recent but not abnormal 
week, 225 vessels were undergoing repair. In addition, 
no small amount of repair work has been done to vessels 
of our Allies. ‘To illustrate the enormous scale of sea 
transportation in this war, some impressive statistics are 
given. For instance, over 7000 personnel are transported, 
and mere than 30,000 tons of stores and supplies sent 
daily to France for the maintenance of our own Army. 
Approximately 567 steamers, of about 1} million tons, are 
continually employed in carrying troops and stores to the 
Army in France and the forces in the Eastern theatres of 
war. Another 584 ships, with a carrying capacity of 
2,340,000 tons, are exclusively employed in supplying coal 
to the Navy, dockyards, the British forces in the field and 
Army depéts, troop transports, &c., and to France and 
Italy. What assistance we have rendered to our Allies 
by supplementing their maritime resources is demonstrated 
by the fact that on December 3lst the number of British 
ships in the service of France was 500, of about 1,000,000 
tons gross, and in that of Italy 128, of slightly over 500,000 
tons gross. This information sheds new light on the 
causes responsible for the present dearth of tonnage. 


Shipbuilding Progress. 


CONSIDERING the vital importance of tonnage, 
and its almost dominating influence on the war, the ship- 
building problem occupies a very modest amount of space 
in an otherwise voluminous report. This document, more- 
over, presents the situation in too optimistic a light, 
judging by subsequent disclosures in Parliament. 
“Throughout 1917,” it states, “the completion of 
merchant vessels has been unbrokenly progressive, the 
output of 1,163,500 gross register tons from British yards 
being more than double that of the previous year. | This 
output is no gauge to the scale of production that will be 
attained in the near future, when the developments in 
shipbuilding yards and in the provision of material that 
have been projected and pressed forward in 1917 show their 
full results.”’ A popular misapprehension to the effect that 
mercantile work in the shipyards is now almost wholly 
confined to standardised production is corrected by the 
report, which states that months will still elapse before 
the yards are cleared of individual designs. It appears 
that when the Controller was appointed there were vessels 
which had been already under construction for four years. 
Fortunately, these miscellaneous vessels are being finished 
off as rapidly as possible, and when the last of them has 
been completed, the capacity of the yards will be judged 
and expressed in terms of standard ships. This will 
facilitate a nearer approach to accuracy, and ought to 
render impossible a repetition of the misleading official 
forecasts of last summer, which, being in some cases 
60 per cent. higher than the actual figure of production, 
gave the country a quite exaggerated idea of its tonnage 
resources, 








CURRENT LIMITING REACTANCES. 





Tue desirability of limiting the rush of current when a 
short circuit occurs on a large electric power system is 
coming to be generally recognised. With the increase 
in the size and number of the generators connected to a 
system, the destructive power appearing at any switch 
which attempts to open a short circuit also increases, and 
it is desirable that some means be adopted to limit the 
current to a value which the switch in question will safely 
break. The introduction of reactance coils into the circuit, 
placing them either between bus-bar sections, or directly 
in the feeders, effects the desired limitation, and their value 
for this purpose is now generally acknowledged. 

From the nature of the service required it will readily 
be seen that such a coil should possess the following 
characteristics :—(1) Thorough reliability when suddenly 
called upon to limit the current. (2) Great mechanical 
strength to withstand the heavy magnetic forces which are 
exerted on the conductors. (3) Non-saturation of the 
magnetic circuit. (4) Complete freedom from fire risk. 
(5) Ready accessibility for inspection. 

In adopting the form of construction described in what 
follows, it has heen the aim of the British Thomson- 





Houston Company, Limited, of Rugby, to produce a coil | 
having all these characteristics. As is shown in the 
accompanying illustrations, the coil is in the form of a 
short solenoid with widely spaced turns, the whole being 
held together by wedge-shaped blocks or pillars of concrete 
cast in radial positions around the conductors and bolted 
to a concrete base ring. This construction ensures, the 
makers point out, that conditions (1) and (2) are realised. 
The heavy mechanical ‘‘ blow ” acting on the conductors 
when the first rush of current takes place tends to cause 
a radial expansion, and also an axial compression of the 
whole coil. The radial force is resisted by the tensile 
strength of the copper, without, it is said, any tendency to 
distortion, while the axial force is taken by the compressive 


materials used. In some cases, however, the size of con 
ductor is dictated by the short circuit current which the 
coil may have to carry for a given time without reaching 
a deleterious temperature. This short circuit current is 
always assumed to be the maximum possible, t.e., for a 
3-phase circuit it is equal to the voltage to neutral divided 
by the reactance in ohms. Owing to the good ventilation 
ensured by the open construction, there are, the makers 
assure us, no hot spots produced in the winding. 

For ready accessibility this “‘ cast-in’? type of coil 
presents great advantages. Every turn of the coil can be 
inspected, and the whole can be readily cleaned. It 
must be remembered that a current limiting reactance is a 
piece of apparatus which is called upon to perform its 




















Fig. 1—286-K.V.A. 50-CYCLE REACTANCE 


strength of the concrete. The lengths of unsupported 
conductor between pillars are kept well within safe limits. 

Although concrete cannot be looked upon as a highly 
insulating material, its use in these coils is rendered safe by 
the thickness used between turns and layers. The layers 
are not in planes normal to the coil axis, but are wound 
slightly conically so that the thickness of concrete increases 
with the voltage between conductors. This is readily seen 


in the illustrations, which give the coil the appearance of | 


having layers wound in pairs. The whole coil is supported 
on porcelain insulators, having large leakage distance. 

For heavy currents several conductors in parallel are 
used, precautions being taken so that each conductor may 
take its full share of the current. In some cases, as in the 


Fig. 2—79-K.V.A. 25-CYCLE REACTANCE 


full function only occasionally. When a short’ circuit 
occurs the coil must be in perfect order, and ready to 
produce across its terminals a large counter electromotive 
force. It is quite possible with a closed-in design of coil, 


| arranged with closely wound turns, that a partial or 


incipient fault may develop, which will remain unnoticed 
so long as the coil is carrying normal current and developing 


| but four or five per cent. of normal voltage across its 


terminals. When the rush of current occurs, however, 
the existence of such a fault may have disastrous conse- 
quences. It is an advantage, therefore, to have a coil 
which is always open for inspection, and the insulation of 
which does not deteriorate. 

The losses in B.T.H. reactances, due to 1*R—(current)? 





Fig. 3—49-K.V.A. REACTANCES AT SUMMER LANE STATION, BIRMINGHAM 


286 kilovolt-ampére reactance shown in Fig. 1, the coil 
consists of two superposed sections in parallel. One 
terminal is at the centre while the other is formed by a 
vertical bar uniting the top and bottom ends. 

Condition (3) is met by the use of an air magnetic 
circuit, no iron being used. This construction has been 
adopted so that the voltage absorbed by the coil may be 
strictly proportional to the current, however large the 
emergency value of the latter may be. 
removed by the use of entirely non-inflammable materials. 
The temperature rise of the copper—at the hottest point— 
when carrying the normal current of the circuit does not, 
so we understand, exceed 75 deg. Cent., which complies 


with the Engineering Standards Committee rules for the | 


All risk of fire is | { 
| shown, however, the makers assure us, that provided the 


x reactance—in the conductor are low, averaging in 
kilowatts about 4 per cent. on 50 cycles, and 7 per cent. on 
25 cycles of the rated kilovolt-ampére capacity of the 
reactance. The kilovolt-ampére capacity is taken as 
equal to (normal current)* x reactance in ohms — 1000. 
It might at first sight be supposed thatthe stray fields 
from an open magnetic circuit reactance would have 
objectionable effects, such as heating of structional iron- 
work, interference with instruments, &c. Tests have 





reactances are installed at a distance from ironwork equal 


|to their radius, no perceptible effects are produced. 


Instruments would not, as a rule, be mounted so near to 
reactances as to be appreciably affected. It has been 
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found that with full load current in the coil, a modern 
shielded instrument may be brought quite close without 
its indications being effected more than 2 per cent. When 
three reactances are installed side by side, the mutual 
attractive forces due to the currents tend to draw the coils 
towards one another. Where it is necessary, on account 
of space limitations, to place the coils close together, struts 
are provided between them to resist any tendency to 
movement. The British Thomson-Houston current- 
limiting reactances can be supplied suitable for any circuit, 
and of any kilovolt-ampére capacity. 








COMBINED STEAM AND WESTINGHOUSE 
BRAKE VALVE. 


WHEN an engine and tender, fitted with a steam brake, 
is hauling a train equipped with the Westinghouse brake, 
there is a liability to stress the couplings if the two brakes 
are not applied with equal force and simultaneously. To 
obviate this defect, the valve illustrated has been designed 
by the firm of Gresham and Craven, Limited, Manchester. 
With it, when the driver uses his Westinghouse brake valve 
to apply the brake on the train, the action automatically 
and simultaneously applies the steam brake on tho engine 
and tender with approximately the same power as the 
former does on the train. Although a combined valve, 
the appliance also enables the steam brake to be applied 
on the engine and tender fot shunting purposes without 
the Westinghouse couplings being coupled up. 

The valve depends for its action on differential pistons 
which are connected by a lever. The sectional drawings 
show the position of the valve mechanism in the “ off” 
and ‘“‘ on” position respectively, and will serve to explain 
the valve’s action. The hand wheel A and spring are 
only used to apply the steam brake when the engine is 
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STEAM AND WESTINGHOUSE BRAKE VALVE 4 


running without a train, in whick case it is not necessary 
to use compressed air, and consequently the steam which 
would otherwise be used to work the pump is saved. 
The Westinghouse brake is fully applied only when a 
certain reduction of the air pressure in the train pipe B is 
made, and the present valve has been proportioned so that 
the same reduction of air pressure in the upper part of the 
main cylinder C is sufficient to put the steam brake full on. 
An auxiliary reservoir—not shown—but connected to the 
branch D, maintains the air pressure in the lower part E 
of the main cylinder while the brake is on. When a 
partial application of the Westinghouse brake is made, the 
steam brake valve F is opened and steam is admitted to 
the cylinder through the branch G, until there is sufficient 
pressure applied to the enlarged diameter of the spindle H 

-which acts as a piston—to counterbalance the higher 
air pressure in the main cylinder E, and-so close the valve 
against any further admission of steam, unless the pressure 
in the train pipe is further altered or the steam pressure in 
the cylinder has been reduced by leakage. When the air 
pressure in the train pipe is sufficiently restored by the 
pump to release the Westinghouse brake, it causes the 
central clack M of the horizontal piston K to seat. The 
latter then receives the full effect of the rising pressure 
and travels inwards. During this movement it raises the 
valve J and unseats the central clack valve M, thus 
putting the upper and lower parts C and E of the main 
cylinder into communication and neutralises the control 
of the steam valve by the air piston. The steam valve 
then closes and permits the steam from the steam brake 
cylinder to escape through the branch L, which is now 
connected with the cylinder branch G. The steam stop 
valve N is only provided to shut off the steam to allow 
of the inspection of the valve mechanism without 
removing the whole from the engine. 








NATALITE is a motor spirit produced in South Africa, 
and composed of ether and alcohol extracted from waste 


NEW PERUVIAN PORT WORKS. 


Ir has long been the aim of successive Governments of 
Peru to convert the ports on the west coast of the South 
American continent, comprised within some 1400 miles 
of sea frontage, and constituting the Peruvian coast-line, 
from occasional to uninterrupted use. The fiercely-beat- 
ing surf all along this coast has made the ports of the South 
American continent (West Coast) a terror to skippers. 
The Peruvian portion extends from near the Equator to 
latitude nearly 20 deg. south, and, with the exception of 
Callao, the port for the capital of Lima, and of Chimbote, 
the ports of Peru are little better than open roadsteads, 
the disembarkation from ships being performed by means 
of small boats, while all transhipment of merchandise has 
had to be effected by the use of lighters. The loss of time 
and material, as well as the heavy extra expenses incurred, 
have much interfered with the successful economic expan- 
sion of the country, and it is felt that no price would be 
too great to put an end to the inconveniences, dangers 
and destruction that have had to be faced. 

As briefly mentioned in Tar ENGINEER of January 25th, 
the Government has called in the aid of the distinguished 
Dutch engineer, Mynheer Jacobus Kraus, to improve still 
further the port of Callao, and, subsequently, to advise 
upon the matter of constructing suitable landing facilities 
at other of the West Coast ports, among which may be 
mentioned Mollendo—where the Peruvian Corporation, 
« British concern, has already effected great ameliorations 
—Pisco, Pacasmayo, Eten, Paita, Salaverry, Huacho, 
Samanca and Ancén. While Mollendo possesses a mole 
at which lighters can ba discharged with the aid of seven 
5-ton crares, ore of 10-tons and one of 20 tons, the other 
ports have few, if any, such facilities. Callao docks have 
long since proved wholly unable to deal with the immense 
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volume of shipping arriving at the port, and it is to this 





Brake On. 


Swain Sc. 


that the immediate attention of the authorities and their 
Dutch engineer is being directed. Mynheer Kraus says 
that four projects have been considered :—(a) Connect- 
ing up the island of San Lorenzo with La Punta ; (b) the 
construction of additional docks at Callao; (c) a liberal 
addition to the mechanical installations at the port ; and 
(d) the construction of dry docks. It is believed that 
whichever suggestion the Peruvian Government accept, 
the co-operation of British contractors will be invited. 

So far as project (a) is in question, the high cost, put 
at a minimum expenditure of £1,500,000, renders it unac- 
ceptable. The connecting mole would have to be 4500 m. 
long by 3m. wide, while the practical results would be 
open to question. The second scheme (b), for the con- 
struction of a new dock, entirely independent of the 
existing structure and situated towards La Punta, and 
allowing for future expansion, is pronounced to be the 
more convenient and practicable, both from the tech- 
nical and economical point of view. The engineer pro- 
poses to utilise a surface of 17 hectares (1 hectare = 2.471 
acres), which would contain a water enclosure of 22 hec- 
tares. The total depth of the dock would be 10m. under 
the lowest tide, and the canal conducting to the dock 
entrance would be 120m. in width, and provided with 
equipment affording easy access. The estimated expendi- 
ture for this piece of work is put at £750,000. 

The urgent necessity of improving the port of Callao is 
apparent when, as Mynheer Kraus alleges, a vessel bring- 
ing coal to the port under normal conditions of intense 
traffic, in quantities of 1000 to 1500 tons, would be delayed 
upon an average 42 days, while a lumber ship would be 
twenty-seven days discharging its cargo not exceeding 
670 tons. Should the new arrangements suggested become 
un fait accompli, the 1500-ton collier could be discharged 
within a period of seven days, another seven days would 
be required for the loading of ballast and merchandise, 
and two days would be needed for gettirg ready for sea ; 
thus tho stay of the vessel at Callao would be reduced fror 
fifty-seven to sixteen days, a saving of forty-one days. 


independently of thirty-five vessels in ballast, or, say, a 
total of 505 vessels, with a total tonnage of 1,320,174 tons, 
The saving in time and expenditure can, therefore, be 
estimated. 

Reference has been made above to the improvements 
already carried out by private interests at the port of 
Mollendo, which has an annual export trade amounting 
to over £700,000. . The alterations effected are, however, 
not considered sufficient. There is needed a quay for 
lighters and one for vessels, and to carry out the whole 
of the y improv ts a sum of £115,000 would 
be required. But the natural obstacles of this 
part of the coast are so great that, in the opinion of Myn- 
heer Kraus, it would be better in the end to leave Mollendo 
as a port for lighters only, and to construct an entirely 
new terminal port in connection with the Southern Ruail- 
way—which is under the management of the Peruvian 
Corporation—at a point known as Matarani, where thory 
is a good roadstead, well protected, and with an anchorage 
under shelter, having a depth of 30 m. 

The work proposed in connection with this new port 
comprises a pier for the lighters, a second one for vessols, 
and a short line of railroad connecting the pier with thu 
existing main-line system. The ship-quay project calls 
for two breakwaters, the first starting from the 
point that separates the Bay of Islay from the Bay of 
Matarani, and having a length of 425 m., of which 200 m. 
would traverse depths varying between 30 and 40 m.; the 
second breakwater would start from a point situated at 
500 m. N.E. of the quesbrada, comprising rocks on a length 
of 350m., which could, if necessary, be-prolonged by 
200 m. in a southerly direction to a point having a depth 
of 40m. Within the area thus formed there would be 
provided a space in the south-east portion of the bay 
wherein to construct a pier 625m. in length, as well as 
some other necessary installations. The work, it 
is proposed, would be carried out gradually, and the con- 
struction extended over a period of years. But the two 
breakwaters are needed at once. The total cost of 
this project is put at £850,000, and it is stated that the 
engineering facilities are considerable. 

Subsequently, there would be taken into account the 
construction of a new town upon the ground formerly 
occupied by Islay. Its construction is estimated to call 
for a further expenditure of £300,000. Additionally, 
material construction would be undertaken in connection 
with a new port for the valley of Camana, a rich and fertilo 
part of the coast-line. Here, considerable engineering 
difficulties, however, present themselves, and it is pro- 
posed to overcome them by the installation of a cable- 
ferry running from the open sea to the land, the cost of 
which need not exceed £18,000 or £20,000. At present 
the trade carried on upon this part of the coast is no very, 
large ; but, with the facilities outlined, it might be very 
much increased. 











THE LONG-RANGE GUN. 





Tne following particulars of the long-range guns, and 
their projectiles, which are bombarding Paris, are given 
by Le Génie Civil. The shel! is about 210 mm. in diameter, 
and its real length not more than half-a-metre, but it is 
lengthened by a false nose of sheet-metal, which increases 
the length to about 900mm. It has a fuse at the base, 
and, possibly, one also at the nose, to double the chances 
of a burst. As a matter of fact, not a single unexploded 
shell has yet been found. It has two copper driving bands, 
between which are two bands in the steel, cut with riffing 
grooves. Its weight is between 100 and 120 kilos. The 
thickness of the walls being between 30 and 40 mm., the 
internal capacity is no more than 6 litres, sufficient for 
only 10 to 11 kilos. of high explosive. From this fact, 
it :esults that the shell is broken into few pieces, and the 
fatalities caused by it are relatively small. 

The initial velocity of the projectile must be between 
1200 and 1400 m. per second, and our contemporary recalls 
that twenty years ago a gun of 164.7 mm. was constructed 
at the National Foundry at Ruelle, and was fired with a 
pressure of 2800 kilos. per square centimetre, and gave a 
muzzle velocity of 1200 m. per second. Its length was 90 
calibres. It was only tested at low angles of elevation, and 
not for maximum range. It is shown by an expert artillerist, 
who writes for the Génie Civil, that the problem turns 
largely upon the selection of a very slow burning powder, 
so that a high pressure may be carried right up to the 
muzzle. It is pointed out that the wear of the gun, even 
though the maximum pressure does not exceed that 
usually employed, is likely to be very rapid. The gun 
is assumed to be 110 calibres long, the charge 183.6 kilos., 
and the maximum pressure 2500 kilos. per square centi- 
metre, say, 15 tons per square inch. 








AMERICAN RAILWAYS IN 1917. 





RaILway construction in the United States last year 
reached the lowest total on record, all energies being de- 
voted to the working of existing lines to carry the war 
traffic of munitions and supplies for the American and 
Allied armies. Only about 965 miles of new railway were 
built, as against 1340 miles in 1916, and 1160 miles in 
1915. This last was the lowest record in about 20 years. 
The principal construction was in the far Western States, 
including 200 miles in Texas and 160 miles in Montana. 
There was, however, considerable construction of addi- 
tional tracks and sidings to increase the traffic facilities of 
existing lines, and the total of such trackage was about 
1500 miles. One reason for the small amount of con- 
struction was the unfavourable financial condition, due 
largely to legislative restrictions imposed by the Federal 
Government and the various State Governments, the 
combined tendency being to reduce income and to increase 
taxes, wages, and other expenses. Prices of materials and 
labour, and shortage of labour, have been contributing 
unfavourable conditions. Block signalling was increased 
by about 2285 miles. Of this total, nearly 2100 miles were 
on the automatic system, or 76 per cent. more than the 





In the year before the war there were 470 vessels, repre- 
senting a tonnage of 1,262,929, with cargo, calling at Callao, 


automatic signals installed in 1916. This great increase 
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was due to the importance of facilitating the enormously 
heavy traffic. Locomotive construction reached the 
highest record in twelve years, 7120 engines having been 
built for American and foreign railways and for the 
United States Government, these last being for working 
the military railways of the American forces in Franee. 
Previous to this the records had been 5642 in 1906 and 
5487 in 1916, while the lowest records were 1180 in 1908 
and 1490 in 1914.. Passenger carriage construction 
reached only the low figure of 1570, the lowest for many 
years. Of goods wagons 97,000 were built, which is 
considerably below the average. The railways need 
more goods wagons, but. with the extremely high prices 
and the unfavourable financial conditions, they have not 
placed large orders. 








THE DERWENT VALLEY WATERWORKS. 


A Most instructive paper on the Derwent Valley Water- 
works was read before the Institution of Civil Engineers 
by Mr. Edward Sandeman, M. Inst. C.E., on Tuesday, the 
9th inst. Mr. Sandeman was, it will be remembered, the 
Board’s engineer during practically the whole period of 
construction, his agreement only terminating when the 
work was well nigh completed. The paper, consequently, 
assumes all the greater importance. At various times we 
have dealt with different portions of the undertaking, so 
that our readers were kept in touch with the progress of the 
work. The present paper, however, treats the subject in 
a complete though concise manner, and we feel sure that 
some indication of its contents will prove interesting. 

The Derwent Valley Water Board was formed in 1899 
for the purpose of constructing works to impound the 
rivers Derwent and Ashop, and to convey the water so 
impounded to the counties of Derby and Nottingham, the 
cities of Sheffield and Nottingham, and the boroughs of 
Leicester and Derby. An arrangement was arrived at 
by which the water when collected)was divided as follows :— 


Derby county ° 
Nottingham county 


5 million gallons per day. 
1 million gallons per day. 
until the year 1930. 


Of what remained the following were to receive the per- 
centages set out :— 


: Per cent. 
Leicester 35.72 
BE f-Se oS.) ae OSG Ge he cote es 25.00 
Shetheld ee Ae a RG aad = Aes a eo ee 25.00 
Nottingham 14.28 

100.00 


It was originally intended that the scheme should com- 
prise the construction of six reservoirs, namely, the 
Ronksley, Howden, Derwent, Haglee, Ashopton, and 
Bamford reservoirs, which ‘were to have a combined storage 
capacity of 10,000 million gallons ; a main aqueduct to a 
service reservoir at Ambergate, with a subsidiary aqueduct 
to supply the high-levels near Crich—since abandoned— 
filter beds at Bamford; branch aqueducts to the four 
towns ; railways to connect the reservoir sites with the 
Midland Railway, and various road diversions and other 
works. Asa matter of fact, the Ronksley reservoir, which 
was the highest and smallest of all, was eventually aban- 
doned, and the storage thus lost. was made up by increasing 
the capacity of the Derwent reservoir by raising the dam 
of the latter. 

The area drained by the Derwent and Ashop is 31,946 
acres, or approximately 50 square miles, and the quantity 
of water available was calculated at 45,629,000 gallons per 
day. The compensation water was specified at one-third of 
the total available quantity, so that on the calculated basis 
there would have been 15,209,000 gallons per day for 
compensation water, and 30,420,000 gallons per day for 
supply. The actual amount of water available has 
apparently hitherto been in excess of this amount. It was 
decided to carry out the work in three instalments as 
follows :— 


ae Daily yield. 
First instalment— 

Howden and Derwent Reservoirs .. 13 million gallons. 
Second instalment— 

Haglee Reservoir 10} million gallons. 
Third instalment 

Ashopton and Bamford Reservoirs 10 million gallons. 


It is with the first instalment of the work that the paper 
deals. That work includes, in addition to the tworeservoirs, 
the main aqueduct 28 milesin length, consisting of 7 mifes ol 
cut and cover, 4 miles of tunnels, and 17 miles of 45in. pipes 
from Derwent reservoir to the Ambergate service reservoir ; 
lines of pipes for Sheffield, Leicester, Derby, and Notting- 
ham ; filter beds at Bamford, and a large service reservoir 
at Ambergate, -with the necessary auxiliary works. The 
reservoirs were constructed departmentally, and the aque- 
duct by contract, there being five contractors, one of whom 
also _built the filter beds, and another the Ambergate 
service reservoir. 

The paper, after giving the preliminary information 
summarised above, discusses the construction of the 
Howden and Derwent dams, the particulars of which are as 
follows :— 


Howden Derwent 


Dam. Dam. 
Length a ee ee 1080ft. 1110ft. 
Height SS gua Ws areed, oa i oe 114ft. 
Greatest thickness .. .. .. 176ft. % 171 ft. 
Water impounded .. .. .. 2050 3 2155 
mil. gals. mil, gals, 
Top water level above sea Ss S70; 776ft. 


and sets out the difficulties met with during construction, 
owing to the nature of the ground on which they were 
built. It was found necessary to excavate a deep but 
narrow trench below the main foundation of each dam, and 
to fill it with concrete, so as to form a water-tight curtain 
wall and also to construct wing walls at each end of each 
dam. Some most interesting particulars are given con- 
cerning the temperatures of the masonry during construc- 
tion.. It was found, for example, that at a point in the 
body of the dam 30ft. from the south face the total varia- 


| tion in temperature was only from 4 to 7 degrees, that 


the summer heat did not produce its maximum effect at 
that point until November or December, and that the 
lowest temperature caused by the cold of winter was not 
recorded until May or June, there being a lag of about five 
months. From the readings obtained from a number of 
observations empirical formule for ascertaining the 
maximum range of temperature at given points in the 
masonry have been deduced. 

The methods employed in building the dams, the 
amount of excavation and masonry work involved, the 
quarry from which the stone was obtained, and the 
behaviour of the structures under water pressure are all 
discussed. Attention is then given in turn to the aque- 
ducts, the roughing filters and the filter beds, the covered- 
in service reservoir at Ambergate, and the cement em- 
ployed. It appears that in the works carried out by 
administration 150,000 tons of cement—in round numbers 
—were used. Details are given of the tests carried out on 
this material. 

The cost of the works to be carried out by the Board 
was originally estimated at £5,500,000, whilst £1,045,000 
was the estimated cost to the Derby, Leicester, and 
Sheffield Corporations for the works necessary to connect 
the new source of supply with their existing waterworks. 
The actual cost of the works to date is given as being 
£3,560,350. This figure is made up as follows :—Reser- 
voirs, £1,333,000 ; aqueducts and pipe lines, £828,878 ; 
filters, £105,522; Ambergate service reservoir, £98,286 ; 
lands, easements, &¢., £332,791 ; railway, £49,885 ; estab- 
lishment charges, £87,834; parliamentary expences, 
£107,650 ; interest, £541,000; afforestation, £6328; and 
loan expenses, offices, weir, and sundry items, £69,176. 

The foregoing is a necessarily brief outline of some of the 
subjects dealt with in what is a particularly interesting 
paper, which is illustrated with some excellent drawings. 








AMERICAN ENGINEERING NEWS. 


ELECTRICAL REVERSING ROLLING MILLS. 


Two American reversing rolling mills, operated by 
electri¢ motors, are examples of recent practice in this 
direction. One of them has 34in. mill pinions, with main 
rolls 29in. by 84in. It was designed for an hourly service 
of 50 tons of ingots !8in. by 20in., weighing 5500 lb., 
reduced to finished billets 4in. by 4in. in. twenty-one to 
twenty-three passes. The estimated power consumption 
was 26 kilowatt-hours per ton ef ingot. The equipment 
consists of a reversing electric motor, having a single 
armature 12ft. in diameter, using 700-volt continuous 
current, and having a maximum torque capacity of 
670,000 ft.-Ib. The full field speed is 47 revolutions per 
minute, or 100 revolutions with maximum speed and 
weakened field. The motor generator set is of the single 
fly-wheel type, with induction motor of 1500 horse-power. 
The average monthly tonnage is 20,600 tons, with 193 
kilowatt hours per ton. This includes energy for the 
exciter and motor-driven fan as well as the main power 
supply. The second plant has 35in. mill pinions, with 
main rolls 32in. by 90in. It was designed for an hourly 
service of 75 to 90 tons of 20in. by 2lin. 7000 Ib. ingots, 
rolled to billets 4in. by 4in. in nineteen to twenty-one 
passes. The estimated power consumption at 75 tons of 
ingots per hour was 28 kilowatt-hours per ton of ingots. 
The 600-volt motor has two 12ft. armatures. and its maxi- 
mum torque capacity is 600,000 ft.-Ib. In a period of 
six months—the same as for the other mill—the average 
monthly tonnage was 19,500 tons, with 29} kilowatt-hours 
per ton. Allowing the first three months for breaking in, 
the record for the second period is 22,000 tons, with 273 
kilowatt-hours per ton. Among the reasons for this 
difference are the fact that the first is working well up to 
its capacity, while the second is rolling less than its esti- 
mated minimum of 75 tons per hour. 


NEW AMERICAN BLAST-FURNACE, 


Tue fifth and latest blast-furnace of the Republic Iron 
and Steel Co., at Youngstown, is of 600 tons capacity. 
The stack is 95ft. by 22ft., with an 18ft. hearth, and 16}ft. 
diameter at the stock line. It rests upon a mantle ring, 
supported by eight water-cooled cast iron columns built 
into the concrete foundation. The bosh is reinforced by 
a cast steel jacket, and cooled by means of seven rows of 
cooling plates and twelve tuyeres. Above the mantle the 
bosh is protected by rows of iron plates fed with water 
from the main manifold. Adjacent to the stack is the 
casting house, 40ft. by 105ft., spanned by a 35-ton over- 
head electric travelling crane, with 25 horse-power and 
74 horse-power motors for the main and auxiliary hoists. 
Along the side of the building is a siding which will hold 
five ladles of 45 tons, or seven of 25 tons capacity. The 
iron notch is stopped by a Vaughn clay gun, held in place 
by steam-operated devices. A Killeen skimmer cleans 
the slag from the iron during the cast. The slag is handled 
in granulated condition, but provision is made for handling 
it while molten if this course should be desirable. The 
slag is run to a granulating pit, from which it is removed 
by a grab operated from a travelling crane. Railway 
dump or drop-bottom wagons bring in ore and limestone. 
The ore is delivered to and from a stock pile by a 10-ton 
grab operated from the bridge or truss of a travelling 
gantry 200ft. long and 75ft. above the ground. Materials 
are delivered to bins from which they are discharged by 
gravity to electrically operated lorries, which in turn 
deliver to the charging skips. There are two skips, and 
the stock is fed into the furnace by a steam-operated, 
electrically-controlled double-bell feeder. The waste 
gases are led to centrifugal dust catcher, 25ft. by 30ft. 
The furnace is served by three stoves, 22ft. by 102ft. 
There are four gas-fired vertical boilers of 1265 horse- 
power each, and two turbo-blowers of 7000 horse-power 
each at 175 1b. pressure. 


BRIQUETTING ANTHRACITE COAL. 


In early practice with the briquetting of hard coal the 
Lehigh Coal and Navigation Company employed coal-tar 





pitch asa binder, but theresulting smoke made it unsatisfac- 


tory. Itnow uses a heavy residuum of petroleum, which 
is handled more economically—being liquid—and e¢limi- 
nates the objectionable fumes. This binder adds to the 
briquettes about 7 per cent. of volatile matter, giving them 
a heating capacity equal to that of good free-burning 
anthracite coal. This fuel averages 12,385 B.Th.U. with 
12 per cent. volatile matter and 16.5 per cent. chemical 
ash. It can be used for domestic purposes, including 
kitchen ranges and hot-air furnaces or steam boilers for 
heating. It has been used successfully in place of bitu- 
minous coal on steam excavators, steam rollers, mine 
locomotives and railway locomotives. If the briquettes 
are mixed with bituminous coal or made with a mixture 
of bituminous coal and anthracite, they will give thessame 
steaming qualities and efficiency of combustion as bitu- 
minous coal alone. They do not give as good results when 
mixed with anthracite. The dried and pulverised culm 
or anthracite waste is first mixed with hot oil in a paddle 
mixer and then in a vertical paddle mixer, in which a 
moistening and heating effect is obtained, bringing the 
mass to the plasticity of a good flux. The final mixing 
is done in a masticator, which is a large Chilean mill. This 
is not essential, but without it a larger quantity of oil 
would be required. The mixture then goes to a roll press 
of the Belgian type, from which the * boulets ”’ fall upon 
a conveyor belt leading to a screen and a cooling spray 
The cost of material and manufacture is about 14s. per 
ton, and a plant producing 10 tons per hour will cost about 
£50,000. 


CONTROLLING FIRES IN COPPER MINES. 


NeakLy all the large American copper mines have had. 
extensive fires, due to accidental causes or to spontaneous 
combustion, resulting from the rapid decomposition of 
sulphides. The Copper Queen mine, in Arizona, has many 
shafts which are connected by the underground workings. 
The deeper parts are ventilated by fans, but natural ven- 
tilation through connected raises or shafts is sufficient 
for the: shallower portions. In all drifts connecting with 
individual shafts doors are being installed for cutting off 
the air circulation, so as to stop or check the draught in 
case of fire. The doors have timber frames set in con- 
crete, and are operated by compressed air cylinders. 
Normally, each door is held open by a latch. This latch 
is released by exhausting the air from the pneumatic 
apparatus, which can be actuated from within or from the 
surface, and a counterweight then closes the door.. Thus 
if anything goes wrong with the piping or air pressure the 
doors close automatically. They cannot be made air- 
tight, but can be easily and quickly caulked by helmet 
men. To extinguish fires in shafts, pipe lines are laid 
down the shafts to supply spray nozzles set under the 
timbers at 25ft. intervals, and pointing downward. Water 
can be turned on only from the surface. Fusible plugs 
are not used, as it is considered that accidental spraying 
at the wrong time might endanger the men in the mine. 
It would be dangerous to turn on water before the doors 
were closed, as down draught would be caused—thus 
carrying gas and fire into the workings. Additional doors 
will be placed to divide the mine into sections for isolating 
a fire. A common trouble is serious delay in getting water 
to the fire, although compressed air piping can be con- 
nected with the water mains and used for the water supply 
system. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending April 20th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 

Captain of the Week.—Captain E. G. Fleming. 

Next jor Duty.—Captain W. Hynam. 

Monday, April 15th.—No. 3 Coy., 6.30-8.30. Recruits’ Drill, 
6.30-8.30. Signalling Section, 6.30—8.30. 

Tuesday, April 16th.—Lecture on Demolitions, 6.30. Physical 
Drill and Bayonet Fighting, 7.30. 

Wednesday, April 17th.—No. 1 Coy., Entrenchments, &c., 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, April 18th.—No. 2 Coy., Entrenchments, &c., 
6-8. Recruits’ Drill, 6.30. Signalling Section, 6.30-8.30. 
Ambulance Section, 6.30—8.30. 

Friday, April 19th.—Musketry 5.30-8. 

Saturday, April 20th.— Commandant’s Parade, 2.45, for drill in 
Hyde Park. Drill order with rifles. 

Special Notices.—All drills will be held at headquarters unless 
otherwise stated. 

The M.O. will attend for the medical examination of recruits 
on Thursday evening at 6. 

Recruits will attend for engineering instruction with the 
Companies. . 

By order, 
MacLteop YEARSLEY, 
Captain and Adjutant. 

April 13th, 1918. 








ALMANACS AND DIARIES. 


MARSHALL, Sons AND Company, Limited, of Gainsborough, 
have sent us a wall calendar of the monthly tear-off type, which 
carries a reproduction in colour of a workshop in which girls are 
engaged in making fuses. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. F. K. Cooxr, F.C.1L.S., F.L.A.A., late secretary with the 
Unbreakable Pulley and Mill Gearing Company, Limited, and 
the Cooper Roller Bearings Company, London and Manchester, 
has been appointed secretary to John Wood and Sons, Limited, 
colliery engineers, winding and pithead gear specialists, of Barley 
Brook Foundry and Engineering Works, Wigan. 

Tue Gas Accumulator Company (U.K.), Limited, asks us to 
state that expansion of business has necessitated the construc- 
tion of new and larger works at Brentford, Middlesex, to which 
address both registered office and works stafi has been removed. 
The full postal address of the company’s head office and works 
is now: The Gas Accumulator Company (U.K.), Limited, 
Brentford, Middlesex. The telegraphic address is *‘ Agafaros, 
Brentford,” and the telephone number Ealing 636. The City 
office is at 195, Strand, London, the telephone number being 





Central 576, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade Quarterly Meeting. 


Tue April meeting of the Midland iron trade 
was held to-day (Thursday) in Birmingham. The attend- 
ance was less than we in this district were accustomed to in 
preewar times—as has been the case now for several 
quarterly meetings past. The meeting was also shorn of 
some of its significance by the prevailing restrictions, the 
effect of which is to divert trade into the channels 
appointed either by the Ministry of Munitions or by the 
Controller of Iron and Steel Production at stipulated 
prices which leave very little scope for the market. It is 
not expected that the meeting will add materially 
to the commitments of the finished iron trade, as orders 
are being placed from day to day almost entirely for. war 
requirements. There is a large consumption of light 
material for aircraft production, the pace of which is 
constantly being accelerated. Compared with those of 
three months and twelve months ago, prices of Stafford- 
shire marked bars showed an advance of only 10s. per ton, 
the former price of £15 10s. having now become £16 ; 
but there is this additional advance, that whereas a year 
ago makers were conceding a discount to consumers of 
2} per cent., prices this afternoon, by arrangement with 
the Ministry of Munitions, continued net as recently. 
Crown bars were dearer than in April, 1917, by nominally 
only 2s. 6d. per ton, this being the only advance which the 
Government has allowed on this class of controlled iron in 
the interval. But “free” descriptions of unmarked 
merchant bar iron showed as much advance as marked 
bars, é.e., 10s. per ton, and in some cases the inertase 
demanded by this class of bar makers on the prices: of 
twelve months since was £1 per ton. Especially was this 
the case regarding small sizes of small reunds of jin. and 
smaller. No department of the market was so strong as 
these small sizes to-day, and 1 am fairly safe in saying that 
the increase on this material was fully 20s. per ton. 


Manufaetured Iron Position. 


No further progress is reported with reference to 
the control of gas strip which was foreshadowed some 
weeks ago. It is stated that the terms proposed by the 
Controller, £14 7s. 6d., f.o.t. makers’ works, would have 
involved unwelcome consequences for the iron workers, 
and that the problem is being re-examined. Meanwhile 
there are indications of a moderation of prices. Though 
there is a very active demand, sellers are quoting from 
£16 to £16 5s., under special circumstances £16 10s. 
Steel strip realises £18 5s. to £18 10s. Such is the demand 
for tron strip, consumers are eagerly placing orders at a 
considerable excess over the price which the Government 
is expected to fix for this class of material. The needs of 
the cable and chain makers have to be met in respect of 
best iron, while the carriage and wagon companies require 
large quantities of both marked and unmarked bars for 
essential work. The maximum price of £16 f.o.t. rule for 
marked bars, and £13 17s. 6d. for unmarked, though there 
are numerous extras for special sizes and qualities. Nut 
and bolt iron is unchanged at £14 10s., delivered in the 
Black Country, and all the works are kept very busy. 
Small sizes of iron command £17 12s. 6d. for three-eighths 
sizes, and about £18 10s. for steel. 


Pig Iron Situation. 


; Compared with the April quarterly meeting of 
last year, Staffordshire pig iron prices relating to part 
mine, forge and foundry qualities, are 5s. per ton dearer, 
this increase having been granted by the Government 
authorities last June. But there is no increase in Stafford- 
shire all-mine pig iron prices, nor—with respect to the 
actual market quotations—in the values of Northampton, 
Derbyshire, Nottingham or Lincolnshire makes; _ but 
it should be borne in mind that a subsidy has lately been 
granted to these makers and to the Staffordshire part- 
mine and forge iron makers by the Iron and Steel Con- 
troller, which has taken the place of an official price 
advance. At the April quarterly meeting last year, 
South Staffordshire prices, it is interesting to note, were 
quoted :—Common, 90s.; part-mine forge, 95s., and 
foundry, 97s. 6d. All-mine prices are: Ordinary forge, 
115s., and foundry, 120s. ; warm-air all-mine forge, 145s. ; 
foundry, 155s.: special quality (Lord Dudley’s cylinder), 
167s. 6d., and cold-blast, 182s. 6d. North Staffordshire 
prices are: No. 4 forge, 95s. ; foundry numbers, 97s. 6d., 
and basic also 97s. 6d. Midland prices a year ago were as 
follows :—Northamptonshire No. 4 forge iron, 87s. 6d. ; 
No. 4 foundry, 89s. ; No. 3 foundry, 90s. ; No. 2 foundry, 
92s. ; No. 1 foundry, 94s., and basic, 96s. 6d. Derbyshire : 
No. 4 forge, 90s. ; No. 3 foundry, 92s. 6d. ; No. 2 foundry, 
94s. 6d.; No. 1 foundry, 95s. 6d., and basic, 97s. 5d. 
Comparison with to-day’s rates is easy, since these were 
fully given in my last week’s letter. R 


Wages Board New Declaration. 


In the Midland Iron Trade Wages Board return 
just issued, the average net selling price for all classes of 
iron for January and February is declared at £15 12s. 3d., 
or an advance of 2s. 3d. on the preceding two months. 
This small rise does not, however, affect wages under the 
sliding scale, and the puddling rates during April and 
May will remain at 19s. 6d. per ton, made up of 17s. 9d. 
in accordance with the sliding scale, 6d. per ton bonus and 
Is. 3d. per ton on puddling, or 12} per cent. on all forge 
and mill wages, as the equivalent of subsidies on pig iron 
and finished iron. Output continues to be well main- 
tained, the total for the seventeen selected firms being 
31,260 tons, an increase of some 200 tons in bar iron, 
which forms nearly 70 per cent. of the total production. 
The average net price of bars only has risen on the two 
months by 2s. 7d. per ton, and now stands at £15 4s. 5d. 
Angles and tees were the only classes of iron to depreciate 
in price; allthe others showed a substantial appreciation. 
Satisfaction is expressed that wages are unchanged. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue market here for iron and steel is quiet, and 
without any special feature, but some apprehension is felt, 
as to the result of the new age limit for the Army ; for if the 
calling up under this limit is complete it will make a very 
great difference to many businesses in the iron trade. A 
very large number of the men actually conducting the 
trade as principals of businesses come within the limits now 
set, and it will not be a question of losing clerks, but of 
losing the life and soul of many commercial houses. 


Semi-steel. 


There are no offers of billets in this market, and 
the rumours that the fixed price was to be raised have not 
yet been confirmed. Possibly, however, the subsidy 
scheme has already been applied to billets. 


Pig Iron. 


The situation here, so far as foundry iron is con- 
cerned, is practically unchanged ; but it is understood that 
some special arrangements are being made to get away 
from Cleveland part of the accumulation of foundry iron 
in that district, so as to avoid the rather absurd cancel- 
ments of allocations which take place regularly at the end 
of each month. The applications for April iron are known 
to be very large, and the large stock in Cleveland justifies 
their acceptance. Whether the supply of trucks will be 
sufficient to move ail the iron is perhaps doubtful, but if the 
greater part of it ean be delivered this month people will 
feel better satisfied. Lancashire is in need of some supply 
to supplement the small quantity which can now be 
obtained from Derbyshire and North Staffordshire. The 
prices quoted here for the latter irons are unchanged at 
98s. Sd. and 102s. 6d. per ton respectively, and so far as the 
attitude of the sellers is concerned there is no alteration in 
the situation ; but one has a feeling that the position is not 
so acute as it was in the matter of demand. I do not mean 
to infer that iron is more plentiful, but rather that con- 
sumers appear to be in a less anxious frame of mind with 
regard to their supplies. The cast iron work in connection 
with the supply of shells is lessened, but it is difficult to be 
sure that this means a total cessation of the activity of the 
Lancashire foundries in this respect. Possibly the orders 
will come in again later on, but meantime it is clear that 
less foundry work is being done. The actual supply of 
foundry pig iron to the district has been so long below the 
quantity needed that the lessening of work does not 
immediately produce an easier feeling in the market, and 
outsiders are still unable to obtain all the local foundry 
iron that they would like to buy. If the. scarcity of 
common iron is slightly less pronounced locally, this is not 
the case as regards. Scotch pig iron, which, on the con- 
trary, seems rather less plentiful. Sellers are more 
cautious, and offer only little lots to keep in touch with 
their old customers. 


Serap. 


There is a curious lull in the scrap market, 
especially as regards foundry scrap. No doubt most, if not 
all, the dealers have large contracts for this class of scrap on 
their books, and are in no need of new orders for the pre- 
sent, because, during February and the first part of March, 
a great deal of metal was sold, and much of it has yet to be 
delivered. Hence there is no sign of weakening in the 
price of cast scrap, which is firm at £6 5s. per ton for 
delivery free in the district. It has, however, to be 
remembered that the best cast scrap at £6 5s. is dear when 
compared with pig iron at 98s. 8d., or even with the dearer 
Staffordshire pig at 102s. 6d.; and that consumers would 
not use much of it at the price if they could get other 
material. Heavy wrought scrap is in a different category, 
for not only is it fully worth the fixed price, but while the 
war continues there !s no chance of any excessive supply. 
Very much more could be used up in the district if it were 
possible to obtain it.. Heavy steel scrap is not too plentiful 
if dealers are to be believed, and apparently the local 
demand, supplemented by the demand from North Wales, 
has so far improved that the make of the district can be 
used up without having recourse to the outside markets, 
such as Cleveland, Sheffield, or South Wales. The latter 
market would take scrap from Lancashire, but the regula- 
tions prevent consumers from paying the full maximum. 
Heavy steel turnings are again being inquired for in quan- 
tities larger than can be supplied, and it is rumoured that 
more than the official maximum has been paid in order to 
secure them. If this be true it wants investigation. The 
price here is 65s. on trucks, plus a commission or profit of 
24 per cent., or, say, about 66s. 6d. net. 


Metals. 

Tin has been dearer again, and apparently the 
attempt to keep down the price of foreign metal has failed. 
For English ingots delivered here merchants quoted £325 
per ton. Strong copper sheets remain at £149. Old gun- 
metal is a little dearer at £130 per ton, and heavy yellow 
brass is steady at £90. 


The Engineers’ Club. 


At the annual general meeting of the above club, 
held on April 5th last, it was stated that the membership 
on December 31st last had grown to 793, and that, owing 
to the limited accommodation available, it had been 
decided to restrict the number of members to 850. This 
number has now been very nearly reached. The statement 
of accounts and balance sheet show that, in spite of the low 
annual subscription, the club is being very efficiently 
managed, a fairly substantial profit having been made for 
the second year in succession largely owing to the catering 
department. In view of the restrictions as regards food 
supplies, the club may, however, not be able to show such 
a satisfactory report for the present year, and it is possible 
that an increased subscription may have to be charged to 
cover the working expenses, and set aside funds for future 





extensions. During the past year a very successful series 
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of debates has been held at the club on subjects of special 
importance, the principal of which were the debates on the 
Whitley Report, the report of the Coal Conservation Sub. 
Committee of the Ministry of Reconstruction, and on the 
necessity for an adequate technical library for Manchester, 
That the club is appreciated by the engineers of the district 
there is ample evidence. Its premises provide a mecting 
place which Manchester was badly in need of, and the 
initiation of useful schemes for the henefit of the enginver. 
ing industry has taken place within the club precinets, 
Mr. J. H. Stubbs has been re-elected president for the 
current year, but owing to pressure of work Mr. H. ', 
Wilkinson, the hon. secretary, has had to retire from thig 
office, much to the regret of the members. A great deal of 
credit for the present satisfactory position of the club is 
due to Mr. Wilkinson’s indefatigable efforts. Mr. H, 
Richardson was elected to fill the post of hon. secretary, 
and Mr. T. Owden O’Brien was appointed hon. treasurer. 


British Engineers’ Association. 


A well attended meeting of the members of the 
Individual or “ C” section of this association was held at 
the Engineers’ Club on Monday last, when a sub-committee, 
representing all the various phases of the engineering 
industry and profession, was formed with the object of 
formulating a programme of the section’s functions and 
objects. It was pointed out by the chairman of the mect.- 
ing, Mr. E. W. Millington, that the “*‘C” section was not 
intended to take the place of the existing engineering 
institutions, associations, and societies, but rather to act 
as a connecting link between them, the object being to 
bring together individual engineers and men of science, so 
that the best brains may be utilised in the discussion und 
solution of the numerous probleins affecting the enginerr- 
ing industry. Research work seems to be a prominent aim 
of the section, but it is not quite clear how such an im- 
portant function can be carried out without the provision 
of laboratories, and without overlapping, to some extent, 
with the operations of existing bodies. Perhaps the 
functions which such a body can best fulfil are those of 
helping to direct the energies of the educational institutions 
into the best channels, bringing the engineering firms and 
the colleges of technology into closer touch than has 
hitherto been customary, and awakening a wider recogni- 
tion of the importance of the engineer m municipal, pro- 
vincial, and national affairs 


Barrow-1n-Furness, Thursday. 
Hematites. 


Whilst there is nothing that is really new to note 
this week in the general condition of the hematite pig iron 
trade, there is throughout the entire district a very busy 
state of affairs. The volume of iron produced is heavy, 
almost as heavy as at any time since the present strenuous 
time set in. The whole of this iron is going into prompt 
use, a big tonnage being converted into steel in the plant 
at Barrow and at Workington. In addition there isu 
strong and urgent demand for iron by users in different 
parts of the country. This demand is largely centred in 
the very highest grades of metal, a branch of trade that 
has been specialised in by West Coast makers for some 
time. There are no indications as yet of any material 
increase in the working plant, although several furnaces 
have been undergoing modernisation. Prices are main- 
tained at the full maximum rates, with parcels of mixed 
numbers of Bessemer iron at 127s. 6d. per ton f.o.t., and 
special brands of iron are at 140s. per ton f.o.t. 


Iron Ore. 


The demand for iron ore continues to be very 
heavy on local as well as general home account, but most 
of the tonnage raised is used up in the district, with 
smelters pressing for fuller deliveries. The existing output 
keeps the furnaces nicely employed, but a bigger margin 
eould be done with. Foreign ores are steadily imported 
for local use. 


Steel. 

The steel trade is busy in every available depart- 
ment. The demand for semi-manufactured steel con- 
tinues to be full of life,‘and, indeed, the call is heavier than 
it was. Billets are at £10 7s. 6d. per ton. For steel ship- 
building material there is a keen demand alike on local and 
general home account. Ship plates are at £11 10s. per ton, 
and boiler plates at £12 10s. perton. The steel foundries are 
busily employed on a variety of work. The demand for 
commercial sorts is easy. Rails of heavy section are at 
£10 17s. 6d. to £11 per ton ; light rails £14 to £14 10s., and 
heavy tram rails are at £14 per ton. ; 


Fuel. 

The demand for steam coal is brisk, with Durham 
or Northumberland qualities at 27s. 6d. to 30s. per ton. 
House coal is steady at 30s. to 39s. 2d. per ton delivered. 
For coke the demand is well maintained, and Fast Coast 
qualities are at 38s. 6d. to 42s. per ton, and Lancashire 
cokes at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Bustness has been very active on the Cleveland 
pig iron market this week, in connection with the April 
allocations, which have been made on a fairly generous 
scale. Unfortunately, however, the actual deliveries are 
governed, not by the amount of iron allocated, but by 
the facilities for transport, and as these latter have been 
steadily declining, so has the delivery of iron been more 
and more curtailed. The truck position, however, is 
improving. There are certainly more trucks about, and 
the position has shown a distinct betterment during the 
past week. There is no change to record in the position of 
the export trade, the only shipments going forward being 
those to the Allies. For home consumption, No. 3 g.m.b. 
Cleveland pig iron, No. 4 forge and No. 4 foundry are 
firm at 95s., with a premium of 4s. for No. 1. Even for 
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mottled and white iron the full maximum is being paid. 
For export, the quotation is 114s. for the standard quality, 
with No, 1 at a premium of 5s. per ton. 


Hematite Pig Iron. 


There are no fresh developments in the East 
Coast hematite pig iron trade. The demand from the 
steel works continues insistent and urgent, and the output 
goes into immediate consumption. The truck shortage 
has to some extent interfered with deliveries, but, on the 
whole, home requirements are being adequately met. 
The home price of mixed numbers is 122s. 6d. per ton, and 
for export 147s. 6d. per ton f.o.b. 


Manufactured Iron and Steel. 


There is no diminution in the great activity 
which has characterised the various departments of the 
manufactured iron and steel trades for months past. The 
bulk of the output is immediately. absorbed on war 
account, and energies are almost entirely turned in that 
direction. Supplies are strietly controlled, with the result 
that ordinary consumers are in a very difficult position. 
The demand for steel plates and sections for shipbuilding 
purposes is exceedingly heavy, and is increasing daily. 
The requirements of the yards are being carefully 
organised, and recently there has been a marked 
improvement in deliveries. Finished iron makers are also 
very active on Government orders. The principal 
quotations for home trading are as follows :—Steel ship 
plates, jin. and upwards, £11 10s.; ,jin., £11 15s.; jin., 
£12; under jin. down to ;4in., £14 10s.; under ,4,in. down 
to fin., £16; under }in. down to ,in., £17; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 17s. 6d.; best 
bars, £14 7s. 6d.; double best bars, £14 15s.; iron ship 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above in. thick, £16; 
‘yin. and under to 16 gauge, inclusive, £16 5s.; under 
16 gauge to 20 gauge, £17; under 24 gauge to 26 gauge, 
£18; steel rounds, squares, &c., £12 10s, The following 
are nominal quotations for export :—Common iron bars, 
£15 7s. 6d.; best bars, £15 12s. 6d.; double best bars, £16 ; 
treble best bars, £16 7s. 6d.; packing iron, £13 10s. to 
£14 10s.; packing iron, tapered, £15 15s. to £16 10s.; iron 
ship angles, £15 to £15 10s.; iron ship rivets, £21; steel 
bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s, to £17 10s.; steel ship plates, £13 10s. to £15 ; 
steel joists, £13; steel hoops, £19 to £19 10s.; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s, to £13 5s. 


Serap. 


There are no fresh developments in the scrap 
trade. In wrought iron serap very little is being done, 
except the deliveries against old contracts. The scarcity 
of this material is causing a good deal of anxiety to 
consumers, and it is feared that the position will become 
even more acute during the next few months. The scrap 
is not being made at the normal rate, either by working in 
iron or by scrapping of machinery. The supply of steel 
turnings and borings has also diminished considerably of 
late, and consumers are experiencing some difficulty in 
fulfilling their requirements. The demand for heavy steel 
melting scrap was never greater, and never before have 
consumers been so bare of stocks. The principal quota- 
tions are :—Wrought iron scrap, £6 5s.; wrought iron 
serap mixed with steel or other materials, £2 10s.; second- 
hand rails, £10; heavy steel melting scrap, without 
guaranteed analysis, £5 5s.; steel turnings and borings 
mixed with wrought iron or other materials, £2 10s.; all 
other classes, heavy or light, £5 5s.; heavy steel melting 
scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., £6. 


The Coal Trade. 


The improved activity in the Northern coal trade 
is fully maintained, and, on the whole, rather accelerated. 
The Easter holidays caused some accumulation of shipping, 
which had the effect of placing a full supply of boats at the 
command of the collieries on the resumption of work. 
Consequently, marked activity has ruled since, It is 
interesting to note that the improvement, which began in 
steam coals, has now extended to practically all classes. 
Whereas, during March, it was the requisition demand for 
steam coals which set the pits in the Blyth and Tyne 
district. working briskly, but left the Durham pits for the 
most part more or less idle, Durham coals are now equally 
in request with Northumberlands, and gas and coking 
qualities are now moving away satisfactorily. This is an 
unexpected change for the better, and is, needless to say, 
very welcome to the Durham colliery owners. For 
manufacturing fuels for munition making and other 
industrial purposes, the call is very heavy. Coke, too, is 
in good demand on home account, so that Durham, all 
round, is now doing well. Principal quotations are as 
follows :—-Northumberlands : Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; 
Tyne prime steams, 29s. 6d. to 30s. 6d.; unscreened for 
bunkers, 23s. 6d. to 25s.; household coal, 22s. 6d. to 
23s. Gd. for the home trade; 28s. 6d. to 32s. 6d. for 
export; best’ Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 31s. to 33s. 6d. Durhams: 
Steam (locomotive), 31s, to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. to 33s. 6d.; 
peas and nuts, 31s. to 33s. 6d.; coking coals, 19s. 6d. to 
20s. 6d.; patent oven coke, 42s, 6d. to 45s.; blast-furnace 
coke, 33s. for home use, 45s. for export; gas coke, 
32s. 6d. to 35s. 


Wages in the Iron and Steel Trades. 


As a result of the ascertainment issued this week 
by the Ironmasters’ Association, a slight reduetion—the 
first since the outbreak of war—has been made in the wages 
of blast-furnacemen employed on the North-East Coast. 
The average net selling price of No. 3 Cleveland pig iron— 
including subsidy—for the past quarter was 108s. 3.59d. 
per ton, a drop of 11.44d., as compared with the 





ascertained price in the previous quarter. In accordance | There are altogether nine concerns in the group, three in 


with the sliding scale arrangement there will be a reduction 
in blast-furnacemen’s wages of, 1.25.per-cent.; which will 
reduce the wages from 96.50 per cent. above the standard 
to 95.25 per cent. above the standard. The ascertainment 
of the Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade for the North of 
England for the two months ended February 28th was 
also issued this week. The average net selling price, 
viz., £13 16s. 7.64d. per ton, does not affect the wages 
under the sliding scale arrangement, but the advance of 
Is. per ton on the puddling rate, and 10 per cent. on forge 
and mill wages, which took effect on January 28th last, 
under sanction of the Ministry of Munitions in respect of 
subsidy, will continue to be in force for the present. 








SHEFFIELD. 
(From our own Correspondent.) 


The Outlook. 


HoweEVER one may regard the matter, or what- 
ever the meaning of it may be, the fact remains that the 
tendency in the steel industry here is decidedly easy in a 
number of departments. In some instances this position 
is sufficiently pronounced for orders to be sought—a thing 
that has not been heard of for two or three vears past. 
For certain lines of steel production it seems that Govern- 
ment contracts are not being renewed, at least for the 
present, so that to keep the plant concerned in full opera- 
tion manufacturers are having to look out for business. 
Of course, in many directions quite the contrary is the 
case, staffs being maintained at full output capacity ; 
but the fact of this evidence of easiness is making manu- 
facturers anxious to know whether the Government will 
see its way to relaxing a few of the export restrictions. 
As I mentioned in a previous letter, there is no particular 
anxiety about the home market requirements at the 
moment, although attention will have to be given to a 
great accumuletion of work later on. For instance, 
tramway undertakings and the renewals of metals and 
rolling-stock on the railways show enormous arrears of 
work, and important locomotive engine orders, both here 
and in the Leeds district, have been side-tracked by the 
war. Then, again, a large amount of colliery develop- 
ment is suspended, big building contracts have been 
stopped, and the installation of plant, which one would 
have thought almost essential at a time like the present, 
is being held up. But as to all those matters the persons 
concerned have settled down to a very philosophic view. 
They realise that for the time being further progress is 
out of the question and have ceased to regard such work 
as in the category of that requiring attention until after 
the war. For the rest, requirements are being very fairly 
met at home, and permission slightly to widen the margin 
of export trade would bring grist to the mills of the nation, 
as weil as help to prepare the ground for the coming 
industrial campaign. There is another aspect of this 
easier tendency. It must of necessity facilitate the 
release of some of the men required for military service, 
and judging from the numbers of men I have this week 
observed moving about the centre of the city, in close 
proximity to the recruiting depdét, their transference from 
civil to military life is proceeding fairly rapidly for a 
district of this character. The Ministry of Munitions may 
be trusted to see that all the men required on work of 
national importance are retained, though in all that is 
happening just now there is a good deal that suggests, in 
a minor degree, what, in a magnified form, ore may expect 
to witness when the great work of demobilisation begins, 
and labour staffs have to undergo a complete re-organisa- 
tion. 


Australian War Workers. 


In one of the munition workers’ halls here on 
Monday a meeting of Australian war workers was held. 
There is quite a large number of skilled men from the 
Commonwealth in this district, having been brought over 
in batches at a time when some of the steel firms were in a 
serious dilemma for additional skilled men, especially on 
the engineering side. At the meeting referred to the 
result was reported of the men’s application to the High 
Commissioner of the Commonwealth for a reconsideration 
of the terms of their agreement, under which allotment 
has been made by the workers of 10s. 6d. weekly to the 
Government in respect of grants to wives and dependents 
in Australia, the appeal having been made on the grounds 
of increased cost of living. The official reply received was 
that the allotment would be reduced to 5s, weekly as from 
January Ist last, the difference being refunded in eash to 
cover the intervening period. Presumably this allotment 
does not represent all that the dependents of these Colonials 
receive weekly, and in any case it seems rather singular 
that such an application should have been made at all. 
From all T have heard these men earn very good wages 
indeed—far more, at all events, than one would have 
imagined could possibly have allowed a matter of 5s. 6d. 
a week to save the men from any pinch through high cost 
of living. It is not so long since I heard of the case of a 
couple of Australians who wished to return home. Their 
average earnings were stated to be £10 weekly, but as the 
managing director had an idea they were even then 
not earning as much as they might do on piece work be 
invited them for their last week to show him what they 
really could do. Their wages for*that week are said to 
have been roughly doubled, and when asked if they had 
been ‘all out”: they replied in the negative. Some of 
these men say they could earn more than they do if they 
cared to make themselves “ uncomfortably conspicuous ” 
in the workshops, and I have heard the same remark made 
over and over again by ordinary Sheffield workmen. It 
makes one think that, well ss the men have been working 
on the whole, it is folly to suppose that their output is at 
the absolute limit. 1t is not. 


Wagon Repairing Combine. 


Some few weeks ago I mentioned that a number 
of railway wagon building and repairing companies had 
determined to form a combine in order that the repairing 
work might be carried on upon a more economical basis. 


this district (the North. Central Wagon Company, Limited, 
Harrison and Camm, Limited, and the British Wagon Co., 
Limited), one near here,- at Long Eaton (S. J. Clare, 
Limited), three in Birmingham (the Birmingham Rail- 
way Carriage and Wagon Company, Lin.ited, the Metro- 
politan Carriage, Wagon and Finance Company, Limited, 
and the Midland Railway Carriage and Wagon Company, 
Limited), the Gloucester Railway Carriage and Wagon 
Company, Limited, and the Scottish firm of Hurst, Nelson 
and Co., cf Motherwell. The functions of the com- 
bine, which has been registered as ‘Wagon Repairs, 
Limited,” is implied by the official “description of 
the firms as “repairers, re-builders, renovators, and 
adapters of railway and other wagons, trucks, carriages, 
trollies, tramway cars and bogies, motor, electric, yas, 
steam and other vehicles, locomotives engines, rolling 
stock, &c.”” The nominal share capital is a million and a 
quarter sterling. 


Exports to the States. 


According to instructions received by the United 
States Consul in Sheffield, agricultural implements have 
been placed on the new American list of restricted imports. 
This means that from Monday next no invoices for such 
productions not bearing the number of the United States 
import licence are to be certified, and shipping agencies 
are notified that. those and other articles specified in the 
list, including gold and silver articles, will not be admitted 
to the United States unless licensed, and that therefore 
shipment should not be accepted without the number of 
the import licence. Further, the date of the certification 
of invoices becomes a matter of considerable practical 
importance, and invoices should not be certified prior to 
a date upon which there is convincing evidence that the 
goods described. will be ready for actual shipment. The 
intention is that certificates should not be granted up to, 
say, the 15th inst., in respect of unlicensed goods which it 
is proposed to deliver to transporting companies at some 
undetermined future time, in the expectation that the date 
of the consular invoice will fix their right to be imported 
into the States, although they may not have been delivered 
to the shipping companies until well after the 15th inst. 
An import licence number, however, is not necessary for 
articles not in the specified list ;-consequently, with the 
exception of agricultural implements, steel and manu- 
factures of steel may be exported to the United States as 
at present, the import licence number being cbtained on 
the other side. I have referred to this consular notice 
fairly fully, because there appears to have been a little 
confusion experienced as to the actual position of whatever 
steel goods Sheffield is permitted to continue sending to 
America. As I have previously mentioned, the list is 
becoming alternated, and when next the consular returns 
are issued there will be a very great difference observable. 
The loss which such a state of things means to many 
Sheffield firms is serious. 


Round the Works. 


There seems no particular pressure just now on 
the part of the Government for tool steel, which rather 
appears to indicate that allowance is being made for the 
return of much valuable material of this kind that was 
destined for Russia, but had fortunately got no further 
than the English port of shipment. Twist drills and 
cutters in high-speed steel, as well as the smaller carbon 
drills, are still wanted in considerable quantities. Electric 
furnaces are very busy on aero and motor car steel, and the 
Siemens furnaces’ output goes at once into consumption. 
There is now plenty of basic steel available, and, as already 
indicated, tool steel shows a quiet tendency. This district 
seems to be experiencing something like a mild form of 
revival in the production of refractory materials, and new 
sources of supply are being opened up locally. Makers 
of garden tools have more orders than they can cope with, 
which presumably is to be accounted for by the great 
increase in allotment holders. The Chamber of Commerce 
here has sent a printed protest to the Board of Trade 
against any arrangements between the British and Italian 
Governments, whereby the importation of tools, wire 
ropes, and steel sheets into Italy may be placed under the 
control of a syndicate consisting of private firms. The 
Chamber has also made representations to the Board with 
reference to the French Customs duty on steel sheets con- 
taining chrome or nickel, and provision has now been made 
so that steel sheets containing less than } per cent. o 
chrome or nickel will be assessed for duty as sheets of 
ordinary steel, with duties varying from 7f. to 17f. per 100 
kilos., instead of a duty of 20f. per 100 kilos. New oversea 
business includes files for Madrid, Oporto, Kingston, 
Montevideo, Montreal, and Bilbao ; machetes for the West 
Coast of Africa ; cutlery for Quebec, Sapele, Calabar, and 
Rio; tools for Valencia, Bombay, Antofagasta, Para, 
Melbourne, and Loanda; and shears for Buenos Aires, 
Alegre, Manila, and Calcutta. 


Iron, Steel, and Coal. 


The difficulty of obtaining sufficient supplies of 
common irons is making the market for all kinds of scrap 
extremely active, and merchants’ yards and warehouses 
are being cleared of material to the very last pound. It 
is still the case, however, that if only railway traffic could 
be made more available, makers of forge and foundry iron 
could send larger quantities to the consuming districts. 
Hematite pig iron is coming forward fairly well now, and 
steel outputs are rising steadily. Bar iron is in strong 
request, demand considerably exceeding supplies, and rates 
for Swedish material keep prohibitive, though not quite so 
stiff as a short time ago. An interesting point in the coal 
trade is the registration of the colliery firm of Barber, 
Walker and Co., as a private limited liability company, 
with a capital of a million sterling in £1 shares. This 
concern, which~owns the Bentley Colliery at Doncaster, 
and four pits in the Eastwood district of Nottinghamshire, 
is now to include the coal merchant businesses of Russell 
and Co., and Reeves and Co., of London and Nottingham. 
In the steam coal market there is no change of note. 
Collieries are being pressed for supplies of all descriptions. 
Current requirements of large fuel and cobbles are being 
fairly met, but steam nuts are in short supply, and slacks 
are in great request. Little change has occurred in the 





position of the house coal market. For steam coals, best 
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South Yorkshire hards are quoted 19s. to 19s. 6d.; best 
Derbyshire hards, 18s. 6d. to 19s.; second quality, 18s. to 
18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; nuts, 17s. to 18s. 
Slacks are held for the full maximum rates. In house 
sorts branch is quoted 23s. to 23s. 6d., and best Silkstone 
20s. to 21s. per ton at pits. 








SCOTLAND. 


(From our own Correspondent.) 
Shipbuilding Yard for Burntisland. 


A new shipbuilding venture on a large scale is 
about to be launched on the East Coast of Scotland. A 
company has been formed, under the chairmanship of Sir 
William Robertson, Lord-Lieutenant of Fife, to commence 
steel shipbuilding at Burntisland. Preparations for the 
laying out of a site adjoining the harbour there, and for 
its equipment, are well advanced. In order to obtain the 
utmost rapidity in output the fabricating system will be 
adopted. The Burntisland Shipbuilding Co., Limited— 
as the new company has been named—has made arrange- 
ments with large steel structural works, whereby thegreater 
portions of the structure of the ships will be produced and 
finished in these works to the stage of actual erection, thus 
saving time and plant in the shipyard. It is expected 
that the new concern will be able to commence the actual 
work of shipbuilding almost immediately. The technical 
advisers connected with the scheme have designed a 
special type of vessel, which will enable real standardisa- 
tion to be applied in the methods of construction. 


Pig Iron. 

The situation in the Scotch pig iron trade is 
unchanged. The call for hematite is undiminished, and 
outputs are almost entirely utilised in connection with 
war work. The scarcity in forge and foundry qualities 
is becoming more and more pronounced, and. with certain 
brands falling out of the open market as time goes on, the 
position of the ordinary buyer is now extremely difficult. 
For export, too, practically nothing is available, and ship- 
ments for the most part are made up of small consignments 
to the Allies. Costs of production are on the increase, 
and rumours have been abroad of a rise in values, but so 
far nothing definite has been done. 


Approximate Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; 
No. 3, 130s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, 
No. 1, 140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington,at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts. at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The completion of the first three months of the 
year finds producers with orders on hand sufficient to 
last them for months to come. The great difficulty now 
is not how to secure business, but how to refuse first-class 
contracts from customers of long standing. All energies 
are directed towards Government supplies, and it is obvious 
that mercantile concerns ean receive little attention. The 
steel works have a constant demand for all kinds of mate- 
rial for war purposes, and even a high priority certificate 
is hardly sufficient to ensure anything, however little, for 
private use. The flow of plates, sheets and bars to ship- 
building yards and munition works is increasing, and still 
the necessity for increasing outputs seems to be as great 
as ever. Black steel sheets are unusually active, and 
numbers of makers are out of the market for ordinary 
work in the meantime. The call for the heavier gauges 
is particularly urgent. Malleable iron makers report a 
continuous demand for all sections, with small rounds in 
particular request. Considerable activity exists in the 
tube trade. Structural engineers are very busy, and the 
business passing in rivets, bolts and nuts is increasingly 
large. Exports, generally, are a thing of the past. 


Coal. 

Business in the Scotch coal trade shows no 
material change. Usually at this time of the year there 
is a dropping of household sales, but orders this year are 
still plentiful. In the West of Scotland district works 
are occasionally finding difficulty in obtaining full sup- 
plies, owing, in a measure, to the shortage of transport 
wagons. The shipping department has been a little more 
active of late. The Lothian collieries are having a steady 
flow of business. Conditions in Fifeshire are also good, 
the collieries finding a ready outlet for their production, 
both for district use and shipment. Ell coals are quoted 
f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; navi- 
gations, 30s.; steams, 27s. 6d.; treble nuts, 23s.; doubles, 
22s.; singles, 21s.; first-class screened navigations, f.o.b. 
at Methilor Burntisland, 29s. to 31s.; first-class steams, 
28s.; third-class steams, 24s.; best steams, f.o.b. at Leith, 
26s. 6d.; secondary qualities, 25s. 6d. per ton. The prices 
quoted only apply to French and Italian business; for 
all other orders 2s. 6d. per ton must be added. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Allocation Seheme Postponed. 


THE scheme for the allocation of orders and 
limitation of production of coal has been postponed as 
regards its operation until Monday next, the 15th inst. 
It was intended that this measure should be put into force 
on April Ist. On Tuesday morning, however, colliery 
companies received intimation that its operation was 
postponed until Monday next, and now the question is 
being discussed in all seriousness in Exchange circles as 
to whether postponement does not foreshadow abandon- 
ment of the scheme, or at any rate, a thorough remodelling 
of it to meet fluctuating conditions which necessitate more 
elasticity in its provisions. 





Coalfield Disputes. 


The full text of the agreement come to between 
the owners’ and workmen's representatives for dealing 
with disputes in the coalfield has now been issued. Action 
became necessary on account of the increasing frequency 
with which miners suspended work without notice. There 
were no less than 79 such stoppages last year, as compared 
with 56 in 1916, 50 in 1915 and 1914, 44 in 1913, and 23 in 
1912. It will thus be seen that the evil was one that 
required immediate attention in view of its annual growth. 
The agreement which has been adopted is that disputes, 
in the first place, must be discussed by the Pit Committees. 
In the event of failure, the colliery agent and miners’ 
agent must be informed within two days. Should the 
two agents be unsuccessful in settling the point at issue, 
the matter must be reported to the joint secretaries of the 
Board, and then the new machinery operates. It has been 
decided to set up a permanent movable Emergency 
Committee composed of seven members from each side 
of the Conciliation Board, which will meet at Cardiff, 
Newport or Swansea, at least once every week, according 
to the district from which the largest number of disputes 
are to be considered. Both sides have pledged themselves 
to work the new scheme and abide by its results. No 
stoppage over questions in dispute must occur at the 
collieries until the machinery of this scheme has been 
exhausted, and any notice wrongfully given to terminate 
contracts on any question must be withdrawn before the 
Board or any Committee considers questions in dispute. 


Steel Workers’ Wages. 


At the quarterly meeting of the South Wales and 
Monmouthshire Iron and Steel Workers’ Sliding Scale 
Conciliation Board, held at Cardiff on Saturday, the audit 
for the three months ending February 28th last showed 
an advance of 2 per cent. to the workpeople employed at 
the works of the South Wales and Monmouthshire Iron 
and Steel Makers’ Association, thus making the percentage 
above standard 93 as from April Ist. 


Current Business, 


Very firm conditions have characterised the coal 
market this week. The effect of the three days’ stoppage 
of work in the coalfield, last week, and the accumulation 
of tonnage supplies over the holidays has brought about 
quite an abnormal demand for coals, the result being that 
all collieries are fully engaged, and loading operations are 
brisk. Wagons are being released with promptitude, so 
that owners are not troubled in this respect. All grades 
of coal are in demand, owing to the depletion of stocks. 
Superior classes of large and small descriptions are 
practically unobtainable by the ordinary exporter. 
Reports all round show that collieries are fully stemmed 
for this week, and it is expected that the pressure will run 
well into next week. Coke is very firm, there being no 
supplies available for export, on account of home demands, 
while patent fuel works are fully engaged, and overtime 
is being worked. Pitwood supplies are about adequate 
to requirements, and the position is steady, the price 
remaining at the maximum of 65s. 


LATER. 
The market fully maintains its firm tone for all des- 
criptions. Tonnage supplies continue good, and 


exceptional loading activity prevails. It is practically 
certain that the existing pressure will run well into next 
week. Stocks of practically all grades are in a depleted 
state, and it is significant of the clearance effected and the 
demand that rules that small coals which have been 
banked have been taken up by one or two colliery 
companies to meet the abnormal inquiry. Patent fuel is 
also firm, and makers are so full up that they have had 
to decline prompt orders. 


Sehedule Prices (less 2s. 6d. for Franee and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 31s.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 31s. 6d.; seconds Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best 
washed nuts, 32s. 6d.; seconds, 3ls.; best washed peas, 
30s.; seconds, 29s. Patent fuel, 32s. 6d. Coke, 50s.; 
pitwood, ex ship, 65s. 


Newport. 


Considerable activity prevails in the Monmouth- 
shire district. Prompt facilities for loading coals are 
available, and supplies are readily absorbed. Standing 
stocks have disappeared, and, in addition, the home 
demand is good, with the result that for the time being 
very favourable conditions prevail, in marked contrast to 
the state ruling prior to the holidays. Schedule prices 
(less 2s. 6d. for France and Italy) :—Steam coal: Best 
Newport Black Vein large, 32s. 6d.; Western Valleys, 
3ls. 6d.; best Eastern Valleys, 31s. 6d.; 
30s. 6d.; steam smalls, 20s. 6d. to 22s. 6d. Bituminous 
coals: Best house, 35s. 6d.; seconds, 33s. 3d.; patent 
fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Housing Accommodation. 


The Newport Corporation has decided to have 
a comprehensive report prepared for its consideration by 
the Housing Committee. At least 1000 new houses are 
required. The report is to be ready for submission at the 
June meeting of the Council. 


Swansea. 


The anthracite coal trade shares in the general 
improvement in trade manifest throughout the district. 
Supplies have moved off freely, and a steadier and better 
tone prevails. Swansea coal exporters have abandoned 
the scheme for the pooling of French business. This 
decision occasions no surprise, as at the time it was felt 
that the scheme would not work satisfactorily unless it 


other sorts, 





was adopted at other centres, and{Cardiff exporters voted 
against the proposal. Schedule prices (less 2s. 6d. for 
France and Italy) :—Anthracite: Best breaking large, 
32s. 6d.; second breaking large, 31s. 6d.; third breaking 
large, 30s.; Red Vein large, 28s.; machine-made cobbles, 
4ls. 6d. to 45s.; French nuts, 41s. 6d. to 45s.; stove nuts, 
41s. 6d. to 45s.; beans, 35s. 6d. to 37s. 6d.; machine-made 
large peas, 22s. 6d.; rubbly culm, 13s. 6d. to 15s. 6c; 
duff, 9s. to 10s. 6d. Steam coal: Best large, 32s. 61.; 
seconds, 29s. 6d.; bunkers, 24s. 6d. and 26s.; smalls, 
19s. 6d. and 2ls. 6d. Bituminous coal: Through and 
through, 29s. 6d.; smalls, 26s. 6d. Patent fuel, 32s. 61. 


Tin-plates. 


The tin-plate market continues on the whole to 
be steady. Most firms are fairly well booked up with 
orders, but others not so well off in this respect are 
disposec. to accept slightly lower figures than the full 
maximum prices. Quotations :—I.C., 20 « 14 x 112 
sheets, 32s.; block tin, £320 per ton cash and for three 
months ; copper, £110 per ton cash and for three months. 
Lead : Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya Institution oF Great Brirary.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Absorption and Phosphorescence,” by 
Professor EF. C.C. Baly. 5.30 p.m. 


SATURDAY, APRIL 13rsa. 


Tae Ceramic Socrery.—Central Schools of Science and Tech- 
nology, Stoke-on-Trent. Papers, ‘‘ Sudanese Pottery,” by Mr. 
F. Stirk, of Omdurman (to be read by Mr. W. Emery) ; “* The 
Bending of Easy-Fired Ware,” by Mr. B. Moore. 7 p.m. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL. 
ENGInEERS.—Wood Memorial Hall, Newcastle-on-Tyne. The 
following papers will be open for discussion :—‘* The Flow oi 
Water in Syphons,” by r. Mark Halliday ; ‘‘ Notes on the 
Uniflow Steam Engine,” by Mr. G. G. T. Poole ; ‘* A System of 
Storing and Filling Small Coal, with Remarks upon the Preven- 
tion of Spontaneous Heating in Coal Heaps,” by Mr. John 
Morison ; ‘*‘ The Strength of Pit Props,” by Mr. Fred. L. Booth. 
The following paper will be read or taken as read :—** Systems 
of Conveyor Face Working,” by Mr. F.C. Lee. 2 p.m. 


TUESDAY, APRIL lé6rs. 


Tae IniucuminatTine ENGINEERING SocteTy.—House of Royal 
Society of Arts, John-street, Adelphi, W.C.2. Paper, “ Light 
and Vision: The Physiology of the Retina,” by Protessor W. M. 
Bayliss. 5 p.m. 

INSTITUTION OF PETROLEUM T&CHNOLOGISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
« Relation between Viscosity and the Chemical Constitution of 


Lubricating Oils,” by Mr. A. E. Dunstan. 8 p.m. 
Juntor InstTiTuTION OF ENGINEERS (NORTH-EASTERN 
SEectTIon).—Mining Institute, Newcastle-on-Tyne. Paper, 


‘Reducing Values,” by Mr. T. W. Stewart, followed by a dis- 
cussion on the ‘** Analogies of Electrical and Mechanical Engi- 
neers.”” 7.15 p.m. 

Nortu-East Coast InstTituTION OF ENGINEERS AND SuIP- 
BUILDERS.— Mining Institute, Neville Hall, Newcastle-on-Tyne 
(not the Literary and Philosophical Society). Discussion on the 
following paper will be resumed: “* Ferro-concrete Ships,”’ by 
Mr. T. J. Gueritte. 7 p.m. 

MANcHESTER GEOLOGICAL AND Mintne Soctety.—Queen’s- 
chambers, 5, Dalton street, Manchester. Paper ‘* The * Bold ° 
Timber Train,” by Mr. J. G. Thompson. The following papers 
will be open for discussion :—‘t The Thin-Mine Problem,”’ by 
Mr. H. O. Dixon ; ‘‘ The Geology of Manchester as Revealed by 
Borings,”” by Mr. George Hickling, D.Se.; ** Coal Washing: A 
Scientific Study,” by Mr. Thomas J. Drakeley, M.Sc.; ‘* Wastes, 
Shales, Lower Grades of Small Coal, their Nature, Recovery and 
Use, for Oil and Power Purposes.”’ Micro-structure and com- 
plete plant scheme illustrated. By J. Drummond Paton. 
Councilat 3 p.m. 4 p.m. 


WEDNESDAY, APRIL 17tH. 


INSTITUTION OF ELECTRICAL ENGINEERS (BIRMINGHAM LocAr 
Section ).—University, Edmund-street, Birmingham. Paper, 
‘* Large Batteries for Power Purposes,”’ by Mr. E, C. MeKinnon. 
7 p.m. 

Royat MeTEoro.ocicat Socrety.—70, Victoria-street, West - 
minster, S.W. 1. Paper (1) “‘ The Variations of Underground 
Water-level near a Tidal River,” by Mr. E. G. Bilham. (2) 
“ Suggestions as to the Conditions Precedent to the Occurrence of 
Summer Thunderstorms, with special reference to that of Junc 
14th, 1914,” by Mr. James Fairgrieve. 5 p.m. 


THURSDAY, APRIL 18TH. 


THE INstITUTION OF ELectRicaL ENcIneers.—Institution of 
Civil Engineers. Paper on ‘‘ Overseas Distribution oi 
Engineering Appliances,” by Mr. L. Andrews. 6 p.m. 


FRIDAY, APRIL 19ru. 


Royar Institution oF GREAT Briratn.—Albemarle-street, 
Piccadilly, W.1. “The Use of Soap Films in Engineering, 
by Major G. I. Taylor, 5.30 p.m. 


WEDNESDAY, APRIL 247TH. 


Royat Sanitary InstiTuTe.—90, Puckingham Palace-road. 
S.W. 1. Diseussion on “ Housing: Planning and Materials. 
Permanent and Semi-permanent,’’ opened by Mr. Frank Baines. 
‘* Housing: Fitments and Conveniences,” by Mrs. Sanderson 
Furness, 5 p.m. 








Formation oF D1amMonps.—For the past thirty years, 
unknown to the scientific and engineering world in which, as the 
inventor of the steam turbine and other devices he is so well 
known, the Hon. Sir Charles Parsons has been conducting 
experiments on the formation of the diamond. The results of 
his work in this field of researeh—work which has a direct 
bearing on many branches of pare and applied science—are to 
be made known for the first time at the eighth annual Mey 
lecture which he is to give before the Institute of Metals on Mey 
2nd. In view of the special character of the occasion, the 
Council of the Institute of Metals has decided to make this an 
open meeting. Those desiring to be present should apply— 
enclosing a stamped and addressed envelope—for cards of 


invitation to Mr. G. Shaw Scott, M.Sc., 36, Victoria-street, S.W. 1. 
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ELECTRIC WELDING IN SHIPBUILDING. 





In the discussion on Captain’ James Caldwell’s paper on 
“ Welding Systems,” recently read before the Institution 
of Engineers and Shipbuilders in Scotland, various 
speakers, specially well-informed on the subject, referred 
in definite terms to progress in electria welding as applied 
to shipbuilding. In especial, Mr. O. A. Payne, R.C.N.C., 
whose remarks had been prepared with the sanction of the 
Director of Naval Consiruction, Sir Eustace H. T. D’Eyn- 
court, conveyed interesting information as to the degree 
of progress in its application to ship construction already 
attained in the Admiralty service. He gave the results 
of experimental work carried out at Portsmouth on plate 
connections in which riveted joints, supplemented 
by runs of welding, and joints electric welded simply, 
were concerned. One of the findings was that “a 
plain butt ‘veed’ and welded was quite as strong as, 
or stronger, than the best riveted joint attainable, whether 
riveted by hand, hydraulic or pneumatic machine, in 
double or treble rows.’’ The general rezult of the experi- 
ments was that the Admiralty had full confidence in 
accepting electric welding as a shipyard method of great 
potentialities. The experiments had already received 
ful practical application. Experience had shown 
that the development of electric welding was limited only 
by the difficulty of obtaining an adequate number of 
trained welders. Whilst admitting that the all-welded 
ship was a long way off yet, Mr. Payne said that ship- 
builders and designers generally had scarcely extended a 
very willing hand to introduce what promised to be a very 
great labour-saving device into the province of practical 
shipbuilding. When one considered that the cost of an 
electrically-welded joint was even now not much in excess 
of a riveted one, and that the process enabled the output 
per man to be vastl¥ increased—an important factor in 
existing circumstances—with every promise of providing 
a man with more efficient means of performing his work, 
one felt it was quite time that electrical welding was placed 
upon an improved basis in British shipyards, so as to be 
available at the slipway, dock side, or the refitting berths, 
and to be used first on work of minor importance, such 
as caulking, attaching fittingsto water-tight bulkheads, &c., 
in order to gain experience in handling the gear ; secondly, 
to construct bulkheads, flats, &c., with laps partially 
riveted and partially welded, proportionally reducing 
the connecting rivets ; and, finally, when full confidence 
in the use of the plant had been obtained, to substitute 
electric welding to a large extent for the present laborious 
process of riveting. It was felt that the process only 
required the trade of electric welders to be organised and 
properly established, when an immense field for this class 
of work would develop, and shipbuilders would probably 
be in much the same position as they were now in regard 
to pneumatic riveting and caulking—that of wondering 
how they formerly built ships without it. 











MINISTRY OF MUNITIONS ORDER. 


Unper the date of April 5th, the Ministry of Munitions 
has issued an Order restricting the purchase, manufacture, 
and installation of electric converter plant. In the Order 
it is set out that no person shall, after the date mentioned 
until further notice, purchase or manufacture, or erect or 
install in or in connection with any factory, workshop, steel 
works, shipyard, colliery, or other premises for the purposes 
of which alternating current is or can be made available, 
any rotary converter plant. motor generator plant or 
converter plant of any description for transforming alter- 
nating current to direct current, or any part of such plant 
(all or any of which shall be included in the expression 
“converter plant ’’) except under and in accordance with 
the terms of a licence issued on behalf of the Minister of 
Munitions by the Director of Electric Power Supply. Appli- 
cants for licences are warned against purchasing or in- 
stalling direct current motors before the licence for the 
necessary converter plant has been obtained. 

The Order does not prevent the carrying out of any 
necessary repair to converter plant already installed at the 
date of the Order, or the purchase, manufacture, erection 
or installation of converter plant required solely for electro- 
chemical or electrolytic processes or electric traction. All 
applications in connection with the Order are to be made 
to the Director of Electric Power Supply, Ministry of 
Munitions, 8, Northumberland-avenue, W.C. 2. 

It is to be noted that the licence required by this Order 
is in addition to and not in lieu of the usual Priority 
Certificates and permit reference number. 





ELECTRICITY SUPPLY FROM PUBLIC MAINS. 


TuE following notice has been sent to us for publication : 

In future all applications to the Ministry of Munitions 
for Priority Certificates to enable motors and other 
electrical plant (requiring a supply of current from the 
public mains) to be purchased, should be accompanied by a 
certificate from the Chief Engineer or Manager of the 
Public Service Undertaking concerned, stating :—(1) That 
adequate generating plant capacity is or is not available. 
(2) That no additional cost or material is involved in 
connecting the premises to the mains (including sub- 
station equipment, if any), or (3) Where expense is in- 
volved, the material and apparatus to be provided, and the 
cost thereof and whether lead covered cable is necessary 
or not. Where lead covered cable is deemed necessary, 
the voltage of the current transmitted should be stated. 

Applicants should, whenever possible, also obtain the 
written support of the Government Department interested 
in their manufactures, and forward a copy of same. 

The purpose of the above procedure is to reduce the 
demand for current—other than that used for urgent war 
purposes—supplied by the Public Service Undertakings, 
and the time occupied in making inquiries. 
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BRITISH PATENT SPECIFICATIONS. 


When an ¢: tion is icated from abroad the name and 
address oj the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Snecifications may be obtained at the Patent office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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STEAM ENGINES. 


113,776 (464 of 1918). January 8th, 1918.—CoUNTERBALANCED 
Crank Snarts, Alfred Ernest White, 88-90, Chancery-lane, 
London, W.C. 2 (a communication from the Park Drop Forge 
Company, Cleveland, Ohio, U.S.A.). 

Tus is a counterweighted crank shaft for high-speed engines, 
Fig. 1 being a side elevation and Fig. 2 a transverse section. 
Each counterweight A is formed of two pieces B C, which are 
preferably counterparts of each other, and which are connected 
together in the manner shown. When the two parts are so con- 
nected the resulting counterweight has two leg branches D and 
E, and each of these leg branches is formed with a lug F a 
ing therefrom at right angles and toward the other leg branch. 


N°113,776 
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The adjacent edges of the two counterpart halves of the counter- 
weight are respectively formed with lugs G, which extend toward 
one another, and have their opposed and contacting faces formed 
parallel with each other. When the counterweight is completed 
the opposed and engaging faces of these two lugs are welded 
together ; likewise the lugs F have their ends welded to the ends 
of the lugs H on the crank shaft provided for that purpose. 
The three welded joints will therefore lie in planes which are 
parallel with the direction in which centrifugal force will exert 
its force upon the counterweight, tending to tear it loose from 
the crank shaft.—_March 7th, 1918. 


INTERNAL COMBUSTION ENGINES. 


113,651 (2875 of 1917). February 27th, 1917.—Rap1arTor, 
Maurice Gaudard and another, 190 Avenue de Neuilly, 
Neuilly-sur-Seine, France. 

This is a radiator for use with internal combustion engines, 
and comprises parallel embossed or stamped plates A, spaced 
apart at the top and bottom by perforated rings B, and secured 
together by bolts H passing from side to side. The element 
made up by the plates are arranged in two groups separated by 
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a space in which a fitting D is provided in the top of the space. 
Through tais fitting water passes to the interior of the rings, and 
thence to the elements. Another fitting E is provided at the 
bottom between the groups of elements, and is in connection 
with the interior of the rings at the bottom, and with the outlet 
conduit F which communicates with the water jacket surround- 
ing the cylinder head:—February 27th, 1918. ; 


111,079 (2396 of 1917). February 17th, 1917.—CaRBURETTER, 
Henry Debauge, 2, Rue de Penthievre, Paris. 

This is a carburetter for explosion motors, comprising a body 
traversed longitudinally by a tube A through which the exhaust 
gases flow, a chamber in the body containing a fusible alloy B, 
and surrounding the central tube, one or more conduits C for 
light fuel, and several conduits for a heavy fuel arranged side by 
side in the body of the carburetter round the chamber. There 
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is a fuel distributor D arranged parallel to the centra) tube in the 
body and ided with ges allowing of ing one or 
several of the conduits with a os fuel, simultaneously feeding 
another conduit with heavy fuel, and putting out of action the 
conduit or conduits for light fuel, and successively feeding a 
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ter or less ber of duits with heavy fuel. A mixing 








chamber is provided in the body of the carburetter above the 
fusible alloy chamber. Nozzles feed into this chamber, and there 
are separate air conduits provided in the body and surrounding 
the fucible alloy chamber. A rotary valve is provided within 
the mixing chamber provided with openings arranged so as to 
only permit the air to round the nozzles in operation, said 
valve being connected by gear wheels G or similar means to the 
fuel distributor.—March 7th, 1918. 


113,752 (12,718 of 1917). September 5th, 1917.—Rorary 
Enoives, Hubert Hagens, 3i-33, Cumberland Park, Willes- 
den Junction, London, N.W. 10. 

This is a mechanism for controlling the exhaust valves of 
stationary radial internal combustion engines, especially for 
aeroplane engines. The object is to facilitate cranking ar a 
a0 starter, to prevent the sparking plugs from oiling up when 
the aeroplane is gliding, and to assist in cooling the engine while 
gliding. The mechanism enables all the exhaust valves to be 
lifted simultaneously, and Figs. 1-5 show the mechanism by 
which this is accomplished. A cam ring A, built up of sections 
secured together by screws B, engages on its inner face C with 
shallow grooves D turned in the outer ends of radially disposed 
cylindrical guides E for tappet rods F, the grooves being arranged 
to one side of the axes of the guides. In order that the ring may 
be free to slide in the grooves, and to be clear of the tappet rods, 
the rods are formed with enlarged ends G to slide in the guides E, 
the parts being so proportioned that the plungers G never move 


NY 113,752 ty 





outwardly to such an extent as to engage the cam ring. On the 
outer surface of the cam ring there are a number of cam surfaces 
H equal to the number of tappet rods, and the cam surfaces 
engage with collars J secured to the ge rods. When the cam 
ring is in its inoperative position, as shown in Fig. 1, the tappet 
rods F are all at their innermost positions, and the exhaust valves 
act in normal manner. When, however, the cam ring is turned 
in the directidn indicated by the arrow in Figs. 1 and 2, by means 
of a hand-operated lever K, having a projection to engage a 
recess L in the ring, to bring the deeper portions M of the cams 
beneath the collars on the tappet rods, as shown in Fig. 4, the 
tappet rods are all moved outwards simultaneously, and their 
outer ends engage means whereby the exhaust valves are lifted. — 
March ‘ith, 1918. 


DYNAMOS AND MOTORS. 


113,627 (17,292 of 1916). December 2nd, 1916.—WaATER-TIGHT 
Etectric Morors, Thomas Lancelot Reed Cooper, 10, 
Gordon-road, Ealing. 

This is an electric motor of the squirrel-cage induction type, 


N°113,627 





Gaeunmnraracl 
4 
eran WC OSTTILIT TY ITE, 
gy ree 
om 


cis 


Le 


(Lidddidddddic 






A 
le 
al i 
(TRS Y 


3 
LLL LLL 








Likidddbh 






<I 


Y 
Grsererlbenseres 
4 





Wd tify 


having its stator immersed in oil or other insulating fluid, 
while the rotor is immersed in water, which may be in free com- 
munication with the external water in which the machine is 
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immersed, or may be separately enclosed and supplied with 
water. The drawing represents a sectional elevation of one form 
of motor made in accordance with the invention ; the laminations 
of the stator, together with the windings, are enclosed within an 
annular chamber formed by the casing of the machine, and the 
enclosing tube with a corrugated flange portion A secured within 
the joint of the main stator casing and the end frame, the further 
end of the tube being attached to the corrugated plate similarly 
secured within the joint between the casing and the end frame. 
The annular chamber thus formed is filled with oil or other 
insulating fluid. The rotor runs in bearings, which are lubricated 
in the form shown by means of grease cups. As illustrated, the 
body of the machine is cored out, forming an annular chamber B 
surrounding the stator laminations, and cireulating water may 
pass up from the inlet C at the bottom of this chamber, out at 
the top, where a regulating valve D is shown, and therce to the 
chamber FE cooling the bearing and.to the rotor chamber F, 
chamber G cooling the bearing, and to outlet H.—March 4th, 
1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


113,715 (6988 of 1917). May 16th, 1917.—Hyprautic Foreaina 
Presses, George Edward Hall, 100, Chatsworth-street, 
Barrow-in-Furness. 

This invention relates to hydraulic presses for forging or 
piereing shell, and has for its object to dispense with the usual 
tixed stops, and provide in lieu thereof a gear which permits of 
using the minimum amount of pressure, and cuts it off 
immediately the desired thickness of shell has been reached. 

A bracket A is employed on the press crosshead carrying an 


power piston F. The latter piston is lifted by the combustion 
and expansion of the gases in the combustion chamber G. 
Considerable momentum is imparted to the rising column of 
liquid in the conduit C, and the liquid continues to rise in the 
conduit after the pistons above-mentioned have come to rest, 
and as long as the liquid continues to rise, other liquid enters 
the liquid cylinder through the inlet valve port H, and passes 
to the liquid conduit. When the momentum previously 
imparted to the liquid in the liquid conduit is spent, and the 
liquid comes to rest, the inlet valve J closes, the liquid descends 
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well as high pressures, and does not deteriorate rapidly. The 
internal pressure causes the flexible sides to be pressed more 
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tightly against the walls of the recess, so that the only effect of 
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adjustable roller B and trip gear F arranged in operative 
eonnection with pressure valve Q. Between the roller and trip 
gear is employed a spring-influenced lever A operated upon by 
the roller and actuating the trip gear when required, thereby 
cutting off the pressure and automatically stopping the press. 
Fig. 1 is an elevation of the hydraulic press. Fig. 2 is a vertical 
section of a portion of the valve and trip gear on an enlarged 
seale.—March 7th, 1918. 


TRANSMISSION OF POWER. 


113,705 (5088 of 1917). April 11th, 1917.—Etecrric Swirenr- 
Boarbs, Adolph Harry Railing, and another, 67, Queen 
Victoria-street, London. 

This invention comprises a combination of a cubicle form of 
switchgear for high-tension currents having internal connections 
entirely covered with a tubular form of insulation, so that there 
is no bare charged metal e This tubular form of 
insulation may embrace the whole of the switchboard or the 
cubicle only containing the oil switch. Fig. 1 shows a transverse 
section of a switchboard with cubicles, and Figs. 2 and 3 show 
sections of an insulator terminal and bush respectively. The 
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in the conduit and in the cylinder against the piston D 
and forces the latter downward. 
it draws downward the engine piston F and compresses the 


the engine. 


piston F, rod E, and piston D, to the liquid in the cylinder A by 
the explosive impulse. 
operates on the two-cycle principle.—February 27th, 1918. 


MINES AND METALS. 


113,693 (4064 of 1917). March 20th, 1917.—APPaARATUS FOR 
ScrEENtING Coar, James George Willeox Aldridge, and 
others, 39, Victoria-street, Westminster, S.W. 1. 

This invention has for its object to provide means for clearing 

the spaces between the bars of the screen to prevent clogging, 

and at the same time agitating the coal or other material being 
screened in such a way that the forward movement of the larger 
pieces over the screen is assisted, and the separation therefrom 
of the smaller materia! considerably facilitated. As will be seen 
in Figs. 1 to 3, a series of fingers or teeth G are arranged to 
project upwardly in the spaces between the bars of the screen 
and are carried on a fixed support, the arrangement being such 
that as the screen reciprocates, it is slightly raised and lowered 
in relation to the fingers which project slightly above the bars 
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When the piston D descends 


increased pressure is to increase the tightness of the joint. 
February 25th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
,| 0 manufacture under enemy patents—which right when 
. | acquired can be retained after the war—and has been specially 


charge of combustible mixture in the combustion chamber of | compiled for Tort ENGIneer by Lewis Wm. Goold, Chartered 
When the combustible mixture has been ignited 

s ad, ri ion is again i , tl zh the A : : “ , 
and has burned, upward motion is again imparted, through at EPR ra first instance to obtain the latest particulars 


The engine portion of this machine | upon the Patents Register. 


Patent Agent, 5, Corporation-street, Birmingham. It is 


If any patent listed has been 
assigned to, or is the property of, a non enemy proprietor 
the law does not apply: 


On one of the patents given below £18 and on each of the 
remainder £11 have been paid in renewal fees. 


No. 28,238/12.—Printing ; stopping arrangements. Relates 
to guards for platen printing machines, of the kind that stops 
the machine when a guard member is moved by the operator's 
hand, and consists in making the guard member in the form of a 
plate or grid covering the space between the platen and the bed, 
to prevent insertion of the hand after the guard has been set. 
Rockstroh, M., Saxony. 


No. 28,392/12.—Leather manufacture; removing water ; 
eurrying and like finishing. Leather, especially of chrome 
tannage, or an untanned hide or skin, is rendered waterproof, 
non-slipping, resistant to heat, and electrically insulating by a 
complete removal of its moisture, and an impregnation with 
resinous, asphaltic, or similar substances. Petrol gourdon, that 
is, the residue from the fractional distillation of petroleum, isa 
particularly suitable substance. Spalteholz, W., and Haring, K., 
Germany. 


No. 28,400/12.—Sawing. In a frame saw for cutting thin 
planks from a solid log, the cutting loss is reduced by using very 
thin saws, which are kept cool by currents of air from inclined 
nozzles arranged opposite one another, The nozzles may have a 
single wide outlet or several outlets inclined to one another. 
The saw-blade tangs are of the same thickness as the blades, and 
at their upper ends are pivoted head pieces engaged by bifurcated 
wedges for securing the blades. Lowenherz, R., Germany. 


No. 28,416/12.—Ammunition ; projectiles. Relates to muslin 
linen, and like thin textile casings for the explosive charge of 
shells, and consists in making the casing by first treating the 
textile material with a stiffening agent, such as paper pulp, 
dextrin, or lac, and then subjecting the material to pressure to 
give it the desired shape. Boecker, A., Germany. 


No. 28,468/12.—Tlluminating projectiles. Relates to projec- 
tiles constructed in the form of base chamber shrapnel shells, and 
filled with illuminating charges provided with parachutes, and 
consists in constructional improvements for increasing the dura- 
tion and strength of the illumination. Krupp Akt.-Ges., F., 
Germany. 


No. 28,484/12.—-Bakers’ ovens. Bread, &c., to be baked is 
carried through an oven by an endless conveyor, which travels 
first in a substantially horizontal direction, then downwardly at 
an-angle, and finally vertically back to the charging point, the 
three directions corresponding respectively with a high tem- 
perature steaming period, an intermediate period of gradually 
falling temperature, and a high temperature finishing period. 

















inventors arrange the conductors A within the cubicle B, which 
ean also include the bus-bars ©, so that they are entirely enclosed 
within tubes D of insulating material. These insulating tubes D 
are so constructed that they make a good insulating joint with 
the terminal insulators E of the oil switches H, or instrument 
transformers, so that no bare metal whatsoever is exposed inside 
the cubicle. This is shown at Fig. 2, where the conductors A 
and jointing sleeve are covered with the insulating tube D, 
which extends into the recess in the terminal insulator E. 
Similarly the insulating bushes F, Fig. 3, are provided with 
recesses into which the ends of the insulating tubes D enter.— 
March 7th, 1918. 


PUMPS AND BLOWERS. 


113,654 (2913 of 1917). February 27th, 1917.—ExprLoston 
Pumps, Osmon Beverly Campbell, jun., 409, North 20th- 
street, St. Joseph, County of Buchanan, Missouri, U.S.A. 

In this apparatus is combined a piston pump A and a two- 
eycle internal combustion engine B, the two pistons being 
rigidly connected as shown. Liquid having been admitted to 

the cylinder A above the piston.D and passed.to the conduit C, 

is forced upward in the conduit by the piston D, which piston 





of the screen as it swings backwards, and thus impart a forward 
feeding and agitating movement to the material. The screen A, 
whichisinclined at a suitable angle to the horizontal, is suspended 
by links B below an opening in a shoot down which the material 
is fed and reciprocated by suitable means. Suitably spaced bars 
fixed to side supports of channel iron extend across the underside 
of the screen, and carry the fingers. Each bar has a row of 
fingers or teeth, the number of fingers in each row corresponding 
to the number of spaces in the screen.—-March 7th, 1918. 


MISCELLANEOUS. 


113,638 (2712 of 1917). February 28th, 1917.—Stram Prper 
Jomts, Thomas Gregorie Tulloch, Bank-buildings, King- 
street; St. James’, Westminster. 

According to this invention, the ends of the jointed parts are 
each formed with an annular recess in the adjacent faces, in 
which recess a flexible metal cupped ring is placed, the edges of 
which are slightly compressed when the jointed members are 
drawn together. 


Kuhtz, F., Germany. Dated December I Ith, 1911. 


No. 28,571/12.—Testing sheet materials. Relates to means 
for testing the resistance of metal sheets or plates. The sheet 
to be tested is inserted between a matrix carrying a ring and a 
serew-threaded holder having an extension to fit the ring. The 
holder is operated by a hand wheel to stamp out a test piece, and 
afterwards to grip the metal sheet, the thickness of which is 
indicated by graduations on the hand wheel. Erichsen, A. M., 
Berlin. 


No. 28,594/12.—Printing ; stoppingarrangements. Relates to 


stop-cylinder printing. machines, and consists in means for 
braking the reciprocating bed, or the impression cylinder, or both, 
simultaneously with the braking of the fly-wheel shaft when the 
driving gear is thrown out. 


Roekstroh, M., Saxony. 








Dennis BAYLEY AMBULANCE Funp.—In 1915 the North of 


England Institute of Mining and Mechanical Engineers raised 
The tube or cylinder ends are usually flanged | funds, partly out of its reserves, but mostly by subscriptions 


and the recess is formed in the face of each flange, while the | from members, for providing an ambulance, which has been 
outer edge of the flange is formed with a rim through which the | moving the wounded for the last two years, and rendering this 


connecting bolts are passed. 
thicker in the middle than at the sides, as the latter only need be 


The e 1 ri be made | vital service to our fighting forces and those of our Allies in 
iden, as ths tater oar France. Captain Dennis Bayley is asking for further funds for 


flexible, the metal preferably tapering to the edges and the sides | the upkeep of the ambulance, and an appeal, signed by the 
spreading out, so that on tightening up the joint the sides are president and secretary of the Institute, has been sent out asking 


slightly compressed and the edges caused to bite against tho | for donations. u : 
sides of the recess. The metal ring acts much in the same | treasurer, the North of England Institute o 





receives its motion from its connection by the rod E with the 


Cheques should be sent to Mr. ge gg toeagea 
ining an 





manner as a leather cup, but withstands high temperatures as | Mechanical Engineers, Neville Hall, Neweastle-upon-Tyne, 
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a” for the Gun and Shell Factory, 


‘ossipore. 
tes must be physically fit for service in India. 
P pistes referably be between 25 and 30 vears of age. 
pl should tained Fae +P tog ex: —— in the 
Dg, ng, ng an 
mectare Ceieane : be able to design Jigs, 


weishing) of — and must 
Bt and T 
a een ment for five years with option of ex- 
tension ls oeag by Government. Salary Rs. 280 ggg | 
-— by annual increments of Rs. 10 to Rs. 
reengaged Rs. 360 p.m. If required to work peaaw dys = at 
the war, overtime pay up to pt ped cent. of Salary. Free 
quarters, medical 1 passage out 


“in mes preferably be unmarried. 
particulars and forms of application from the 
olgictou GENMRAL OF STORES, India Office, Whiteball, 


8 Reg uired for the Service 
_ Government of India an ASSISTANT 








ROLLER SHUTTER DOORS FOR SALE. 


he Crown Agents for the 

onies bere for DISPOSAL 12 STEKL 

ROLLING SLAT SHUTTERS, made to cover door 

openings 16ft. 2in. wide b: aad high, also 2 ditto 

for openings 11ft 7in. wide by 13ft. gin high. All quive new 
and compte ete with spring eg Poor yg g x gave 
ant oot ‘no guides, fastenings, bolts, lates 16 8 W.G. 
ae can be o! Seated from the CROWN 

Ane rs 4 i. 8.W. 1, or the shntters may be seen 
t jeaired at the ie of the Lift and ee Co. ” Premier 
Engineering Works, 108, Prince-street, Deptford, 8 E. 266 


PATENTS AND DESIGNS ACTS, 1907-1914. 
MOTOR PLOUGHS. 
Mea = ede of British Letters 


tent No. 20.475 of 1914 is ned aA to SELL the 
to LICENSE tish Man turers to work 


ye Hatton- en, 
209 se nden E.c. 1. 





PATENTS AND ‘DESIGNS ACTS, 1907-1914. 
‘DERIVATIVES OF TOLUENE. 


Phe Prop rietor of British Let- 


TERS Pate: we oq i gtd » PREPARED to SELL the 
PATENT or to LICE itish Manufacturers to work 
under it. It relates to ry B.A. of new supernitra’ 


ations of toluene having the properties of real liquids 


aqgreg, 
i liquid state 
when In "dress, BOULT, WADE and TENNANT, 
lll and 112, Hatton-gurden, 
Loudon, E.C. 1. 





Te Prop rietors of Letters Patent 
No. oe ‘r,| A B relating to 
NTS IN BORING. DRILLING, 
MILL ING ND LIKE es Fett TOOLS,” 

DESIRE to DISPOSE of the ATENT or to GRANT 
TICENCES to interested parties = reasonable terms with a 
viev to the poy eee vel of the Patent in this country. 
inquiries to be 
CRUIKSHANK tna FAIRWEATHER, Limited, 

6+-66, Chancery-lane, London, W.C. 267 a 





Battersea Polytechnic, Battersea 


PARK-ROAD,. LONDON 
ak eg COURSES of tag lessons for "Danie Students 


have heen arranged as follow: 
ENGINRERING DRAWING, | commencing April Mth, 7 to 
p.m. 
we TRACING, commencing May 2nd, 7 to 
m1. 
Fee tor each Course, 6s, Both Courses, 10s. 6d. 204 


TO BUILDERS, CONTRACTORS and OTHERS, 


Ihe Boston Dock and Harbour 


Commissioners have for DISPOSAL a LOCO. 

CRANE of 30 cwt. lifting capacity, with steel lattice st te 
long. Vertical Engine with cylinders 6in. dia., 10in. stroke 
with luffing . Vertical Boiler 7ft. niga 3ft. 

tubes, complete with water gauge, and steam Vanes: and 
safety valve main stop valve, injector and pump. Water tank. 
Canopy made of 4ft. ljin. rome ht Iron Standards and 2in. 
Angle Bars and Corruga ; wheel gauge ip Bin. 


Engineer “ Draughtsman to 
Works Manager of Go: lied Firm, North-East 
district. An excellent 0} peeps with age post-war prospects 
for a live man, not ‘afraid < of work ; able to prepare AWorking 
Drawings quickly from rough sketches and Supervise the Work 
in the Shops. —— must be a good all-round man not 
under 24 ll age.—Write, stating age, full details of = 


Wanted, Assistant for Drawing- 


OFFICE of Government Department, Portland 
district; male applicants must be ineligible for military 
service, and not engaged on — Bh ep nn work.— 
Write, statin; Se, salary Too Steet experience and 
references, to Box 1. Willing’s, 125, Strand, ‘Tanten, w. a 2 


A 





lence and | salary req uired, to | to the nearest 
a eoThe ” and number oF No 


nge, 
oe at present on Government work will be engaged. 








e above is in pj working order, and can 
any time by appo otment.—Offers can then be mabuntteed te 
BERT WALKER, Dock Manager, Boston, England 6 

@ 


anted for Modern Steel 


Foundry, experienced and energetic FOUNDRY 
MANAGER, with thereugh “tnethods of the production of 
Light Castings by modern meth No one already on 
Government work will be engaged.—Write, stati age, 
erperence, and salary required, to 195, “The neer” 
Office. 19% a 








Wanted, in Government Office, 


aoe Ova ENGINEERING ASSISTANT, 
te Jetty work, also CIVIL EN: 





Engineering. —Wanted, in the}? 
est of En; ~ oo ASSISTANT WORKS MANAGER 
for old established General Foundry and Engineering Works 
(Government Controlled) rear eee) about 70 ; perma- 
—— and good prospects to suitable man. No person 
— on Government work will be engaged. —Apply, in 
writing, with —- and salary red, to the n neares 
change, mentioning “ The Engineer ” and 
P997 a 


ab 


lca 
number P997. 





xperienced Tool Designers Re- 
UIRED, used to Jigs and Tools. for aero pep x os and 


Wanted, at Once, by Large 


Government Controlled Establishment, a 
DRAUGHTSMAN capable of Making Neat Sketches from 
ct al Machines. Discharged soldier preferred.—Only those 
not already on Government work and residing within a 10 
mile radius need Re ems age and salary required, to 
182, “‘ The Engineer” O; 182 a 


Wa anted, Ca rable Mechanical 


DRAUG aTSMA ust be good Engineer with work- 
shop experience and vechuical tr training, y+ ntrolled Estab- 
lishweat on general work; Manch . No person 
already employed on Government work will be e engaged.— 
Apply your nearest ee Exchange, mentioning ‘ “yg 
Engineer” and No. A4586. 213 








small calibre guns, press tools for a parts, o; 
machine tool lay-outs. Persons al: ie Govern- 
—_ work shoule = appl ply —Apply to v Soir nearest. a 
me! , quoting “ The Engineer” anc No. A5069. 251 4 





GINEE EE RING" ASSISTANTS for General ‘work. 
must be ineligible for general military service, and should give 
full particulars of th eir Kee nine qualific oe and age, with 
references or copy of imonials, a state salary — 


—Box_1235, Willing’s, 125, Strand, W.C. 2. 
on North Country 


Wanted, 
ELECTRICIAN to take entire 


estate, Charge 0’ 
Lighting Plant of a, and also to attend to a 
supplies on te; knowledge of Big necessary for 
general estate Tepairs.—Address, wi full particulars, 234, 
* The Engineer” Office. Ha 


Wanted, Technical] ly Trained 


YOUNG MEN as ASSISTAN Production De- 











irm, “with Works in South 


Coast REQUIRES AT ONCE PRACTICAL 
ENGINE = "Works Manager. Small repetition work. 
Must me mB atiative and be competent in Costing and 
modern methods of works organisation. Permanent t-war 
pen 7 Tete rcalare jae gare to suitable ad ~Adcress, 

ng ter lars and stating salary required, to P998. 

The Engineer” Office P998 


Foundry 


A 





Man ager Wanted.— 


MAN to TAKE CHARGE of Iron and 
Bronze Foundries. Must have thorough practical and techni- 
cal knomiotan of oft bens branches of Foundry work. Must also 
have perience of latest ier ek age 





| ete wee of siege industrial concern oo 
Ferman a to men 











En, neering, Draughti nor Laboratory 
>A one oh, 4 work wil err te age ful 
se ns, expe , age The tae 
Jour oar *and No. wed Aki 206 a 





We anted, Technically Trained 


YOUNG. MEN as ASSISTANTS in Production De. 
partment of Textile and other manufactures. eee 
time studies and a a of producti 


ledge of En; ly. with full culars 
of gualitetions, to TURNER BROTHERS ASB. A Co., 
hdale. A 





orks, — havin, OF ee tan gpa in 

ving full par- 

and copies of 
66 a 


We Mana ager Wanted for 
large rey ate ring 





Goasrs as to previous experience, reel des! 
references, 166, “*‘ The Engineer” Office. 





Well-known Engineering Firm 
in the om, » ennplering about 5000 nands, REQUIRE 
the SERVICES of ‘RT to organise and assume com- 
plete control of Rate-fixing and Estimating. Amateurs need 
not apply, but only men of nme ability, observant, = 
reliant, and above all tactful. must be th 
conversant with ete ao production, 
thorough knowledge of modern machine tools, and patie 
of supervising the —-, out of Mem} to os “ie 
duction. State full particulars and salary required. a panes 
already on Government work will be en, wes nearest 
Reet Exchange, mentioning “ ineer” os | No. 
A 








(Jrystal Palace School of Practi- 


CAL ENGINEERING. egg J. W. Wilson 

MiInst.C.E, M.I.Mech.E., &c. EW COURSE will 
COMMENCE on May Ist New students enter at the Schoo! 
on the morning of April 30th. — Prospectus, &c., from the 

PRINCIPAL 196 


[he Polytechnic, | 309, Regent- 


Ra bi ode ASSISTANT MASTER for 
nary Section of Schools of Engineering and Architec- 
tare. mpraction! oe in eSaYTy or Engineering work 


in advantage.—Apply, in 
writing, giving ‘partion culars of age, é _ ined 


rience, sala 
copies of three testimonials, to the DIR. mm of 
EDUCATION. 


_—s Main Sewerage Board. 
CONTRACTS FOR STOR 
red to receive TENDERS for the 
SUPPLY ant and ‘DELIVERY Y to their Works during the Year 
ending May 3ist, hea or of the 7 zr STORES :— 











HOUSE COAL. 

GREY LIME. 

BUXTON LIME. 

SEWAGE PRECIPITANTS. 
E PRESS CLOTH. 


JU 
te pecifications and particulars may be in ted from 10 a.m. 
pm. at the office of Mr. WILLIAM PAIRUE if 
x. ink CE. Engineer to the Board, West = 
Gardens, where also forms of Tender may be o 

Sealed Tenders, on the forms b craved to ‘be ibelivered to 
the undersigned on or before Tuesday, May 7th. 

Security for the due fulfilment of the Sebererte will be 
required in accordance with the provisions of the Public 
Health Act, 1875. 

The Board do not bind themselves to accept the lowest or 
any Tender. 

J, LESLIE G. POWELL, 
Clerk to the Board. 
The Sessions House, 
Ri ichmond, Surrey, 
10th April, 1918. 272 


. ° 1 

{amiet of Mile End Old Town. 

The Guardians of the Hamlet .# Mile End Old Town 

invite el 1 tL for APPOINTMENT to ie POST of 
MPORARY ASSISTANT MENGINEE 


t the 
MILE END MILITARY 5 HOSPITAL, BANCROFT- 


AL 
Salary £4 10s. per week. Preference will be given to those 
having experience in Marine neering. Full iculars 
7 be obtained of the —_— Engineer at the Hospital. 
may be from me, and will be 
terme upon receipt of a stamped directed foolscap 
*# ivelope. 
By ord 








er, 
BENJAMIN CATMUR, 

Clerk to the Guardians. 
Cores Offices, 


roft-road, . 
Mile End, E. 1. 211 


Aeroplane Factory Progress 
Foto Tepertment, Progres Departme C a capable of 
Manufactery Woks (lender —<—. e ie must ha have had a aaeean 
Engineering Works ning, be well ae erty = with Modern 

8 ic in his Books. 


Methods of Production, and be bog Rese 
He will be directly responsible to = ) Reperiasonens of the 
factory and have entire Control of t Staff in the 


an required, and diving fal full 
rticulars Ye past experience, positions held, and when _ 
commence. No one need apply who is living more than te’ 
sngmeet vets igs or a on Government work.— 
D, 





AIRCRAFT WORKS, LONDON. 
PURCHASING DEPARTMENT. 


A Pplica cations are Invited for the 
of HEAD of PURCHASING DEPT. in a large 

wen! jaa have bad wide | commercial in 
yom ¢ of E ls and tools, wan in ub 

contract w 


Full cletatie” must be sent of experience and previous art 
tions held. Age and salary required must be stated. 
such details wi _ treated in strict confidence. 

No one will be engaged who is on Government work or 
resident more than ten miles away. 

Address, 100, “‘ The Engineer” ice. 104 








Assistant Designers (Two).— 
App plicants should have had a full technical course in 
Engineering with ——_-* experience of design in Drawing- 
office and shop of a on heavy lorries, steam 
wagons, or Oe ee of davon tural tractors. 

RAOCG iSite = oe licants should be first-class 
men and a ve ing-office and Shop experience in 
Se works to ioe 

lications to oy made to the OFFERS of SERVICE 
ON, Room 354, Ministry of Munitions, Whitehall- 
place, S.W. 1. 222 a 


Blast Furnaces — Wanted on 


gy pet Coast, an ASSISTANT to Blast Furnace 
Man: have good ae kuowledge of the wetins 
of Basic vty Hematite Pig Iron. —— ly, in confidence, stati: 
age, experience and salary ey your nearest Emplo 
ment change, quoting ‘“‘ The Engineer ” _ No, A5dl 





Men already on Government work need not apply. 274° 





C8 fr Hardener.— Expert 
bobs al Used to Carbon and h-speed Stee! 

, also Heat Treatment ot Bt Must oe 
both p thocretical Paul ractical knowled, No person already 
on Government woe will be engaged. 
experience and sala’ lary re oie 

” and number 


° 








? 
J ews Hospital and- Orphan 
LUM, WEST NORWOOD. 

WANTED, practical experienced be tet hon to undertake 
the Control and M: tof R eonnec- 
tion with ‘hin Institution. Must be ant ible ieee mnilttary 

service, Good wages paid.—Apply SUPERINTEN DEN 











Cu Engineer or Good Foreman 
Pea > i: subject to Mili service, 

Nigeria, to superintend dev: 
Depoee rh First-class 


perience, — and 


panangh. juarters. 
pontine to experience.—Write, Veith fall } 
30. Feornbi ll, B.C. 3. 


corres- 
requ nied, tle. Suet 8, 





WANTED ' 
eve’ —— of Shipping 


methods. Fremet @ pot psd 70-75 tons per WK yt ny stating 
age, experience, an required, to ALFRED HERBERT, 
Machine Tool Mater, Edgwick Works, —— 
a 


J? ig and Tool Designer Urgently 
EQUIRED for pa work. Must have first-class 
mote car experience. AlsoSHOP PLANT DRAUGHTSMAN 

-W. London dienioe Those now engaged on work 

ot national importance or Government work and living over 10 

— ped need not apply.—Write, wR : e.€ cannes aud 

$4 Ghee xpected, to Box 9604, c.o. A. J di Co., Ltd., 
54, Clerkenwell-road, Londen, E.C. 1. 225 a 





W anted, First-class Mechanical 
DRAUGHTSMAN. One experienced in Steel Furnace 
Construc ion eferred.—Apply your nearest Employment 

Exchange, stating experience «nd salary required, and quoting 

“The aneees and number 149. Men on Government work 

need not apply. 149 4 


»| Wanted agence Teves 


Engineering.—Apply, 
a ee Ex 
4. No persons already on Government Son oa apply. 








e yy 
anted, in Government Office, 
ae Civil Engineering DRAWING-OFFICE 
'ANTS. Salaries from £3 to £6 per week and over- 
time. ~ Applicants must be ineligible for general a 
service, and should give particulars of experience and ag 
references or ome testimonials, to Box 1325, ; Wilings iS 
Strand, London, 


anted, Thorough! able 


Mechanical DRAUCGHTS or soa nee I 
ing work in London office. Reply, stating age, salary 
experience and whenat liberty. No person already tom ney ~ 
Government waa noes apply.—Ad in first instance, 236, 
“The Engineer ’ 236 a 








Charity. — Applications 
ee from Risrie discharged soldiers and others 
Hoy ene s Ei in ohn Sieg aay for the post 
rt RESIDE! T peer ER in charge of the Electric and Gas 
sy! el , transformer house and 
pincer house) of a village ae cottage tenements in Surrey, 
about 17 — rom London. General technical knowledge, 
Write, wth cars, a Married man preferred.— 
be ye ith yey ages lifi 
and care of J. Vickers and Co., Ltda., 5, 
Nicholas Ie lane, E.C. 4 228 a 














Shipyard Manager for Govern- 
lied t d to small craft ; ex- 
eellent prospects and pote ts Se for capable man. State 
experience, age and salary required. — Address, 256, “‘ The 
Engineer ” Office 256 a 





Structural Engineer Wanted for 
Design of Urgent War Work in Reinforced Concrete 
State age and sa required. Noone now on Government 
work need apply.—Write, Box 4028, c.o. Brown’s, 39, Tothill- 
street, Westminster. 120 4 


Thoroughly Experienced Engi- 


NEER and DRAUGHTSMAN, for Estimating Costs 
and Manigement, at small works in Manchaster district. 
Non-mili service man. State ~ _ and testimonials. 
—Address, “The Engineer ” O 265 a 








~~ e 
p-to- -date Firm in the Eastern 
Counties REQUIRES the IMMEDIATE SERVICE of an 
ENGINEER, with throu, ractical training, to originate and 
be responsible = fl = 4 destgn. of Jigs and ' Fools ; must have 
: od - and nd sal of a 
them.—Apply, statin one, experience and salary requi 
nearest apply. cing age a — “The ss 
and number 219. Noone already on yee en ey work can — 
engaged. 219 








(hief Draughtsman Wanted for 


Iron and Steel Works, with General Engineering 
experience and sound Technical Kducatior preferred. No 
person already engaged on Government work will be employed. 
—Applicants should state ae experience, and salary eer 
to nearert rt En pes Xchange, mentioning ‘ ” The Bae Engi- 


neer” and No. 

[)rau ughtsman or Junior "Required 
tor , Sowa Cc. Eastern 

Counties ran stating age, ate ven and aalere! required, 

to nearest Employment Exchange, mentioning “ The Engi- 

neer” and number 218. No one already on Government work 

can be engaged. 218 a 











[Praughtsman Required for 
London District, accustomed to Engine or Turbine 
work. Good salaries to first-class men. No person already on 
Government work will be engaged.— Apply Stating age, ex- 


ieace and salary re wee berg mey loyment Exchange 
men ¢ “The Engi 0 AS. 2164 








[raughtsman Required to Take 


Charge of JIG and TOOL WORK in Controlled 
Eetablishment { in the London area oats in the manufacture 
of small Dynamo and Aeroplane Accessories. No one already 
engaged on Government work or residing more than 10 miles 

away need apply. onply in writing, with full details, to 262, 
“The Engineer 262 a 





[raughtsman Required, with 
good experience in design of Steelworks Machinery pre- 

ferred, salthough applications from high-class men with other 

experience would be considered. No one yon Govern- 

ment work will be en; —State age, experience, 

required and when at liberty, to your nearest Employment 

Exchange, quoting “ The Engineer,” and No. A4694. 7a 








Wanted, Steel Works’ Chemist 


for Steel Foundry with Electric Furnace. a one at 
present on Government work will be engaged —Apply to your 
nearest Em a Exchange, mentioning “ The ngineer 
and No. A4 a 





Chemist. Se are Re- 
from ntlemen with Good General Ex- 
= of LABORATORY K. It is essential that his 
nowledge of steel | melting _ Seyond oS and that he has 
of hea’ rtunity here 
occurs es rmanent and co poution. South o: 
rite in confidence, el and experience, 
nn oe cet of testimonials, to , €.0, A. 
and Co., L 154, Clernenweil-road, Londen. E.C.1. 164 


(Shemist, Steelworks (Assistant) 


WANTED at Once, for Electric Furnace operations, in 
North-East Coast foundry. No person already on Govern- 
ment work will be en, —Apply, stating age, qualifications, 
and salary, to your nearest oo Exchange, mentioning 
«The Engineer” and No. A47 197 a 








Dranghtams Requ uired to Take 


Rn thers be ment, Peta 
os (only need anne Pall particulars in the een to 
“The Engineer” Off 


aren Wanted by Large 


Firm of Aeronautical Engineers in the North-West 
London district. Previous eo in Aircraft work 
not tial; good knowledge required. No one 
already oo oes — or ving more than ten — 
away wil engaged.—Apply stating age, h pene ta an 
salaey required, to Box R., c.o. W. H. Smith and Son, 54, 
Fetter-lane, E.C. 4. 8 


[raughtsman Wanted by Large 


Firm of Electrical Engineers, Government controilea, in 
West London district. A fully competent man wu to 
the mechanical design of small motors, dynamos and switches. 
Only those not al on Government work and _ residing 
within a 10-mile radius need apply, and only replies hae 
stating particulars of experience and salary will be conside 
—Adadress, 244, “The Engineer” Office. 2444 














bag ay of material|side of Cost Office of Works 


ms and Light Railway.—Apply (no 


Wetet, Cost Clerk, to Take 


Ds dy en, a ca lcctaman work need apply) to ze 
+) soarest _— Exchange, quoting “‘The Eogin 





Regu uired, a Smart Clerk for 


ngineers’ Cost and Wages Department. Must be used 
to working out Piecework One to Tim: 
rders preferred.—Apply, in first instance, to your neares. 
Employment Exchange, stating age, experience, and salary 
required, and quoting ** The Engineer” and number 119. No 
penson on Government work will be engaged. 194 


Requz uired, a Smart Job Ticket 


Mus it be used to Piecework, Time Recorders, 
&e., A. a x* o'clock man. —Apply, in first oe to your 








nearest Employment Exchange, stating rience and 
salary required, and quoting “ The a * and number 120 
‘ No person on Government work will be engaged. 120 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for hese apply to 
WHEATLEY can PRICE AND CO. 


set, LONDON, E.Q 
Manchester. 
=street, _ Newcastle-on~ -Tyne, Sp 









SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pagers II., IIL, IV., XCIV. 

Numerical Index lo Advertisements. 





PaeE XCIII, 








il 





Aprit 19, 1918 








THE ENGINEER 


FFG 
iF 





[raughtsman.— Wanted, toTake! 


Charge of small Drawing-office in the Midlands. Must 
be thoroughly capable aud Organiser, and onl — 
who have had a Machine fool training will’ be dered. 
Permanent ona improving situation to right manm.—State 
age, salary, full experience, and when at ‘it ke to the 

nearest Employment E: e E 
and number 238. No one at present on eclenslll work need 


apply. 


be 








ughtsmen. — A Controlled 

san —— in the Won Tite of is ire, euenged 
riority work. 

oe with ao peed in General 
= also experienced Man for medium size 
- : ADY TRACER is also RE- 


U1 t to reliable 
individuals, —~ perapa 0 already on Government work vil be 
—Ap) wating full particulars, to your nearest 
ihnlerment ronan ge, mentioning ‘The Engineer” and 
No. A4965 Wa 








raughtsmen and Assistant 
DRA aoe , REQUIRED on Aeroplane “sh n 


London area 
at aden, one, Some Oe ent work ar residi i miles 
away need apply.—Address, 117, ** The Engineer * Office, 117 4 








htsmen and _ Tracers 
a) waxren immediately for ry work.— 
Emplo: t Exchange, 


raug' 
vote ieteag 


Heed Foreman Mechanic Wanted 


TAKE CHARGE of eering mgaged 
be itions and Text —A) 'OHN 
id SON, Lite, Crusensbury. mis, JOU rat 





ineers’ Storekeeper Wanted 


‘or Controlled Betablichenens 5 ieee be over 30, able to 
Fr oteng tores stall, and must have had previous experience. 
culars of your experience, expe 
= ‘heat th bey Exchange, mentioni “Phe 
Engineer ” and number 201. person already employed on 

Government work will be en; 201 


W anted, a Good Tool Maker and | - 
SETTER! for pUEtOR MOULDS. Formanens | b for 
a good man,—Apply, 51, Han bury-street, B. 1. la 


Wanted, for Iron and Steel 
Works in India, MASTER PA’ MAKER, pre- 


‘ERN KE 
ferably with ssperience in large Iron an Steel Works. 
cesafal candi dates will be required to si ct f 








uc 





Melting Shop Manager with All- 
eur eure im melting shop practice, aci@ and 
eonverter and electric furnaces, s - 
eae eine eiay csetenlan of as. >. 
“The Pn Office, ie 


Secretary - Accountant- Manager 

DESIRES APPOINTMENT. Capable commérecial 

wide experience buying ani ase. mayer 

with special 

Highest refer- 

“The Engineer” 
P982 B 









sores aapdl with 
factory a 
knowled, > Engineering and Aircraft trades. 
lease write in confidence, P9682, 





ences,— 
Office. 


Gemi- -steel Specialist.with Carron 


tite metal, itecd softer than cast-iron 
to machine, tensile about 16 tons; long ‘practice England 


ani 

DESIRES ‘no TARE CHARGE OF FOUNDRY FOR 
PRODUCT OF MUNITIO 

Ready to make three sn Rn for trial if 4 London area, 

—Ad P04, “ The Engineer " Office. POO Bs 





Fuller, Horsey & Co.'s Advertisements, 
Continued from Page xciv. 





eis 


uller, Horeey, ‘Sons and Cassel] 

beg to announce that’ TENDERS for the purchase of the 
EQUIPPED ENGINEERING WORKS 

at Caen wip be spesived at their Offices up to Twelve Noon 

on NDA => i) 22nd, instead of by the date 

Sa advertised. e tenants fixtures, Consisting 

HIGH-CLASS MACHINE TOOLS. 


are included in the sale, of which ae will be given on 
completion, Te ground rent of premises is £200 per 
ere and the eeigives © ty 14 yoars, but the purchasoy 


or shopld a 
paraanent -yo hh, the RY E.. ne Ceeire 
The t liberty, should te ae to do so, 
to remove all, = any, a the machines to other works, after 


= June 

Furt! had ef Messrs. FULLER, 
HORSEY nd CO Meo Le Auctioneers and Valuers, 
135, High Holborn, W.E. 1. 280 ' 





ep = = at gagem . 
pone at ¥ employed on vernmen work .shouw 


=, Taentiontng * The Baginger aud and No. No sllee’ a He. 

es Engi gineers for Large Private 
Power Sta gir sf tanten). —y of Ammonia 
pressors and Lifts 


Sordbese mating age a0 partienlars gtd nce, P1000 "P1000, 











experience, 
—— me The Engineer” and eS Pos. No one at | « 
present on Government work will be en P98 a ‘see Engines 
W: orks Mana, at eer 
rau 1g htsm en.—Ap plications | | > Disongaged, SEEK ein with firm of repute. 
bat ay TED for gree: experienced MECHANICAL Ameriesn experience. Age 35. 
DEALER Tene! ssa das eee ry’ Bay te Previously eld W. w. Pbianagabis well-known firm — 
your nearest cae dia" Exchange, mentioning “The Apdvem, UM, ¥ Ths Tin see bes 
gineer” and N No person a ly on Govern- 
ment work will be Oa 





ughtsmen (Jig and Tool) 


Drew 


ay ED far tay Aero’ ~ works in Lancashire 
district. Knowledge of ork, Tools for Automatics 
(Cleveland and Acmes, Capstans}), and 1 Wood-working 


Machines. No person al: ¥y on Government work will be 

.—Only experienced men need apply, stating age, full 

experience, and salary required, at your nearest Employment 
Exchange, quoting “ithe Engineer” "and No. A50i3. iss 53 4 

Dr ughtsmen. Required for 

Se England Iron and Steel Works, ONE or TWO 

DRAUGH SMEN experienced in Steel Works and Rolling Mill 


Machinery. No person already employed on Government work 
will be nperd— .—Apply | your nearest ~Rprhiteas — 
« noting ‘ 268 a 





Works Manager Desires Change. 


Wide experience machine be a aircraft and general 
epgineoring. Efficient organiser, modern production masthods, 
icon “Exoell t refs. y ra P937, “Phe En 
actory, en ~_ “The eer” 
Office. ers 








s Chief Cost in in Jeng 


Ry ORKS ban enced i eS mS, Statia- 
tics; at libert inst. CHIE Asimer. road, 
Wendell Park, 1004X » 





(hemieal ae 20 Years 


varied experience as chemist, peer, and works 
rae ors for Seagedinke ENGA ENT.—Address, 
Dginecr 





Engineer” and No. A5110. 
Dpraughtamen Required for Aero 


ne d Motor Car Design by a large firm in 

—— of tland. Excellent prospects for first-class men. 

Good salary. No 3 peer already employed on Government 

work will be engaged. Apply, stating full rete Ea to your 
nearest Em loyment Exc nge, “The E 

and No. Ase. "168 a 


Drazg ghtsmen. — Several Men 


UIRED for Mechanical Engineering work for Con- 
trolled Peon in Midlands. Must have had some practical 
ex) nee. nowledge of Textile or Printing Machinery 
desirable, but not essential. Good oppo —_- for suitable 
men, AlsoSEVERAL GOOD JUNIORS with Dra -office 
experience. No one already on Government work will be 
engaged —Apply, stating fu gece of salary required, 
age, experieuce, to your nearest Senest Exchange, men- 
tioning “ The Engineer ” and No. A 27 « 


First- -class Draughtsman Wanted 


oo tt near London, as Checker of Jig and Tool 
work. Must b be experienced and reliable. No person —y 











Goverument work will be engaged. Apply y your nearest 
—— Exchange, mentioning ‘The Engineer” a No. 
A 





ood Mechanical Draughtsmen 


WANTED by large Controlied Firm in Manchester 
ay Must be quick and accurate at detail work. 
m alread y on Government work will be en; 
Apply, with full Peo The E to ue nearest Em joyment 
“and No. A4751. 


No 





A 


(iv il Engineer, Ineligible, Desires 
EMPLOYMENT. 30 years’ wide range Cs nejneering 
and Poo, The Eee are. at and heavy work.—A/dres 

" Office. “i 





(jivil Eng ineering Assistant (39), 


OPEN we EEROACES ENT on Government work ; 

19 years’ experience waterworks, sewerage, sewage disposal, 
Foads, buildings, &. 

Address, P1009, *‘ The Engineer ” Office. P1009 « 





ontractor s Agent, over Militar 
aried experience, is OPEN to TAKE TEMPORA 
CHARGE of Office or Works.—Address, P965, “* The ———- 





Stamp ings.~ —Praotical Engineer, 


MENT. Brop Fo perignee ~ Se a tad i 
eset eat Treatmen pene 

Dies 5 sa rah ot less than 2580. pay ¥ Pann 

‘ gineer™ 





‘| Ghief, Draughtsman Requires 

CHANGE, preferably Marine Engine and Boiler Design 
Admiralty or mercantile requirements, Over 20 years’ workshop 
and D.O. ex rience with first-class firms ; good mepi008 
Adages, FRO ssl “The sreientil ” Office. 


raughtsman, Tad tn ‘Structural lt 


REQUIRES RE-ENGAGEMENT; 13 vears’ 
practical man; age 29.—Address, ‘Paso, * The 
* Office, P80 5 


experience ; 
Engineer 





xpert Draughtsman Wants 
ORK. Designs. Traeings, Surveys, Plans, Lay-outs, 4 
&c.—W. F. BROWN, 1, Broad-street Buildings, EC.2. P983 B 


[ poding Draughtsman (29), 13 


rs’ experience shops and D.O., Oufinanse, Marine and 





By order of the Proprigtes, who | who is retiring from Quine 


uller, Horsey, Sons and Cassell 
instrueted to invite TENDERS for the PURCHASE, 
in one ‘Lot, asa GOING CONCERN, of the old-established 


FREEHOLD SHIPBUILDING AND ENGI. 
NEERING WORKS, 
at Canning Town, 3 
The A. ERTSON and CO. 
$ iently arranged for omical constructi d 
are convenientl. een ) 
equipped with modern SHIPBUILDING AND ENGIN Fy 
LANT, The whole of the fixed plant, Mo ec stily and 
bg as also the 
GOODWILL OF THE BUSiw Res, 
frame 4 drawings and work i eas. Will be 
Melinda i The purchaser will "pave an option of 
soauirtte a, love plant, tools, stock, and stores at a va)ua- 
tion. e will be entitled to the beneficial interest in the 
waning L oon but required to give an indemnity in 
res 
ders, which must be on the form attached to the par- 
ticulars, must be delivered by 12 noon on Wednesday Mav 
Mt st the Ofte of the Auctioneers, 133, High Holborn, 


The ves may be viewed by cedar only, to_be myeained of 
Mesars, FORBES and SON, Solicito: ore, is, ierk tp ne, E.C 

and of Messrs FULLER. 'HORSEY p Mechanical 
and Valuers, 135, High Holbeen, We 3%. ol 








Diesel Fengines turbines, 4 years As 

aunepende ce, DBSERES | 
MSITION « as 2 HIER DRA UGHTSMAN, or other Responsible 
Position.— Address, P1007, ** The Engineer” Office. 007,» 





echanical Draughtsman with 





cone of General Engineering. 
DESIRES ENGAGEM NT, ‘preferably with large manu 

turihg firm — are not contracting engineers.—Address, P999, 
“ The ' The Engines ” Office. P2008 5 

;inergetic Foundry Foreman 

Desires Change. Pre, ive han and patternshop 

xperiences; conversant with all m: inethods of produc- 

} ER capable mixer of jnetals; iron, ze, nium. 

———— on see ee Filan = 

} ts; initiative, organ able to e — 

cas Pé92, ** The En, zineer * Office. Pee2 » 





Position. Wanted as Foreman or 
ASSISTANT FOREMAN by + zeees man age 

(Danish gad with 14 years’ experience of oe tole 
m 


ga r erecting, automatics. &c. 
tion with a view to representing the firm's Lomas tet in “4 





(Yontractors’ Engineer and Agent 
(over military age), active and fit, DESIRES RE- 
ENGAGEMEN!, Just remy d important Government 
reinforced concrete work; has had Prove > any experience on 
general public works eonstruction, “aie on and organ 

tion, surveys, quantities, costs, re charge or other- 
al First-class references. — Address, Pas, “The i 





e Firm of ae in 


ndina vian — after the war.— Address, P1001, “ The 
” Office P1001 » 
AL Large 
wav i OPENING for . ow bon 
Education as he ape | a 
ice. 


course to include both Works 
Address, 2002, “ The Engineer" 





B 
Engineer, M.1.C.E., with 
versity degree A. rer of French, DESIRES 

, preferably in ——— Experience in furnace con. 

je ng inetallurgical work, structural steelwor' and 
general engineering.—Address, "P1006, “ The nee “Oftee: 





J’ and Tool Draughtsman 
ge by Switchgear Manufacterers on Tyneside. 
age, salary, and experience i the nearest Empioy- 
aan — mentioning “The En gineer” and number 
257. No one at present on Government work need aPRY; 
A 


Leading Draughtsman Required 


in Longon Engineering Firm, experienced in Mining 
Machinery. Ne one already engaged on Government work or 
livsng aos than 10 miles away need apply. — Address, stating 
7 Sone and salary required, 255, “The igincw” 
C 








Wanted, for Steel Works in 


India, thoroughly py oe FOUNDRY FORE- 
MAN, accustomed to Iron and Steel Foundry Practice, and 
acquainted with up-to-date methods. Preferably under 40. 
No candidate should apply who is at present engaged 4 
Government work. Candidates will be required to 
comaracs for three years, and to a medical suaelanion 
-.— —A pplication to be made to your nearest 
Exchange, mentioning “The Sapineer ane 





aa Foreman Eugineer to 


TAKE CHARGE of Machine Shop manufacturing 
Cast-iron Projectiles. 
foreman neea apply. No person alre: 
will be tioniee pply your a og 
"an 


Only those with previous experience as 

on Government work 

ployment Exchange, 
484 226 a 








iad Smith Shop Foreman 


WANTED for large shop, Brg ates Machine and 

Anvil Smithing on light articles. Must be t aS a 
—_ No person already on Government work will be engaged. 

Apply ys your bar maasges Employment Exchange, giving full par- 

ticu so gage experience aed oer required, and 


mentioning “ Engineer” and No. A 122 a 





Foreman Engineer. —Wanted, a 

FITTER and TURNER to Take Charge of a pen 
Repair Shop in copnection with large works. ust have had 
control of men ; about 30 years of age ; enogpetic, and desirous 
of working towar: a@ better posi ton. © person already 
employed Me sae Government work will be engaged.—Appli- 
cants must Seply to their nearest Emplo: ppent Baynes, 


mentioning “The Engineer” and number 

Foreman or Junior Foreman 
REQUIRED co gy od of fixing Contract Rates for Fitting 

and Erection of large Steam Turbines.—Applications, giving 

age, experience, and salary ee to the | nearest Employ- 

ment Exchange, mentioning “ ineer” = number 29. 

No one at present on Goversment work need appl iy. 2694 


Foreman Required for Small 
ini Bronze FOUNDRY. 


Applicants ‘must have had previous experience in mixing of 
oo ad — already on gee work will be 
engaged.—. poly, stating age, experience and wages 

to your ‘neares ¢ 1 ge, hang The 
Engineer” and No. A5i09. 265 


MachineShopForeman Required 
who can push répetition brass work forward on a 
systematic basis and make for efficiency in production. 
Government lied and old-estal don 

area) ee ideas OFFERS PERMANENCY to man 




















with up-to: methods. No man on Government work or 
resident more than 10 miles away need apply. —Address, 
seeing age, salary and qualifications, P985, “The a -l 





ngineer, A.M.I.A.E, is Open 
et pedi ney voy eh as ~~ well ap Th or, 00. 
si —_ position in Engineering Works ; well up in modern 
owe of peoduett jon. ew idress, P1002, « The _ a 





Peg gineer Manager or Assistant 
SEEKS ENGAGEMEN holds at present, red card 
exemption ; age 38.—Address, P993, “* The Engineer” }- 


Pennin ns, , Engineeri as 


Ok, and A.M. ve Intreduetory Course in 
Mathematics and Mechanics.—254, Oxford ‘ord-road, Fa a caer. 
i 


[ast CE, Inst. Mech. E., B. Se, |) 


and all we ge EXAMINATIONS.—Mr. G. P. 
ANDIDAI B.S¢., A so , &e., personally PREPARES 








AHS, thor oral 


it urelve years, can be 
coumeneed at any ring “the et treet, W 


ow 
mea 


Engineers, Firmly 
established, with S mnection Pass 4 ncipals 
in Swansea and South any district, and 





gency. 





Ezgi neer Manager Requires 
ae oe either nthe Ruginesr” Ofles or Beane Daget 





Epgineer “ie for E ow 
age 35, 20 age 1 yee ion mage bf or 
assist gre eaty ability, ae machinist 
ronal al with ta ~ pgs, “The ng 





ngineer. — Works Manager 

ighest a, wide experience, SEEKS 

arurtak Assistant Works = 
ie Ws, Dulwich, eo Mop es 





Exgineer, 17 Years’ Works, D.O. 


aud Administrative experience, SEEKS RESPONSIBLE 
Eostes on mass (not shells). 

Selary —£700. A.M.I.M.E.—Address, P948, The 
ce 





inee:” 
B 





Exgin eer(32) Disengaged, Desires 
ITION as ASSISTANT or RKS MANAGER. 
Sound Electrical and Mechanical ro Ruginosr Specialist Sheet 
Stee! Work.—Addreas, P1012, “ The ” Office. P1012 


Egos (35), Thorou 


oF Know- 
DGE [Technical and Praction|) 





with ices in 
, would act as COMPLETE or PARTIAL AGENTS, 
on commission basis only, for large first-c firms, Can 
influence remunerative business of any kind.—Apply, in first 
instance, P88, “‘ The Engineer” Office. "bags p 





mperial Engineeri Service.— 


and STRUCTURAL DESIGNER- 
DRAUGHTOMES.* Tel, 6309 Avenue.—60, Mark “ape, BC. 5 


Let us quote you for drawings or tracings. 1 





NEW OIL ENGINES, with immediate detivery.—Messre 


uller, Horsey, Sons and Cassel] 
are selling by TEND R on April 28n: 
SEVEN NEW OIL ENGINES. 
with 8in. posed cylinders, l0in. stroke, 25 BH.P., and 
roggneye i ignition. vahew will deliver on rail at Biggleswade. 
pation culars  aety to FOLLER, HO if and 
CO., 133, Bigh Holborn, W.C. 


Ae Prop rietor of British Patent 


No. sgt for “A new or improved manufacture con- 

Kt dat DIGESTIBLE CHOCO 
Wai {eery and PROC for producing same,” DESIRES 
to ining # th ro aa ag cna to the notice of manu 
fecturers and ot jew to the invention being 
worked coe wally & oder LICENCE ie otherwise.—Al! con- 
Funicetions to be 7 Ls. ant 
Patent Agents, 77, Chancery-lane, London, W.C. 








e e Proprietor of British Patent 


{ 1910, “CUTTING MACHINES {): 
PABRIC,” DESIRES to LICENCE or SELL the PATENT 
RIGHTS in Great Britain.—Purticulars from Mr. HENRY 
FATRBROTHER, 


Chartered Trtent Agent (Bromhead and 
), %, Lu Ludgate-hill. London, E.C.4 263 4 


anted, 10-Ton Steam Stamp, 


New or Second-hand, 3ft. waaare table or ol «ai 
Address, 8, “The Engineer” Office 








Wanted, 12in. Centre Screw- 
CUTTING Gap-bedded LATHE, Must be a solid 
teol.—Address, 96, “‘ The Engineer” 


Office. Wr 
Wanted, 35o0r 40 N.H.P.U ‘idle 


TYPE COMPOUND ENGINE and eget for 


mr Ib, = mi-portable, 4 or nd 1£0 
KW MOUND EI EN INES and GENERATORS, 
5 sr LANCASHIRE BOILER, 26ft. by 7ft. 6in., 
ome. working 

. STOT. 





BURY » Stonehouse, Glos. 148 + 


Time Recorder Wanted. 


State and where can be seen.—Box T. i? Smith s 
Advertising Agency, Ltd., 100, Fleet-street, London, F es ©. 1. 








Olis er Typewriters oe 
Becineering 4. ery preferred.—Full euler and 
price asked to Bo c.0, Brown's, 39, Totnill-street, ay 


sed Price wil be Paid for 
C2, Cl AB ANNULAR RACES.— 
Address, THE COWRY ENGINEERING CO., Ltd., Station- 
avenue, Kew Gardens, Surrey. 202 + 





anted, First - class Treble- 

GEARED Crankshaft LATHE, @in, centres, to take 

in 16ft. between cen! —#i ice anu Where inspection can 
be made, to 259, “* The Engines! Office. 259 


Smal! or Model Paper Making 


MACHINE complete, any, width up to Min.—Box 35 
moe" Advertising Offices, 118, owphvencresk, fo 0, 
' 





Wanted, for Immediate Delivery, 


% H.P. CROSSLEY or NATIONAL GAS ENGINE. 





= be modern Lype. —Full particulars and price to WOOL- 
OUGH, Engineer, Kingston-on-Thames. 194 
Second- 


Wanted Immediately, 


HAND high-speed sensitive ss MACHINE, 
12in. to 15in.—Reply, giving full particulars of the machine, 
stating price, and where may be inspected, to Box 12, Wheeler’s 
Advertising Office, Manchester. P1005 


Wanted, Lancashire Boiler, 


7ft. Gin. diameter, 30ft. long, suitable for 150". 
working pressure.—Address, 73, “* The ‘agineer’ Ottice. 








ight and heavy 
nes, Machine Tools and general 
my the control of mixed arent strict aisci linarian and good 
organiser, DESIRES POSITION as Ashe ANT MANAGER 
or MANAGER. — Address, P938, "The Engineer” Office. P988 » 





Engineer (38) Desires Position as 


RKS MANAGER or Assistant to General M 





W' anted, Locomotive Standard 

Gauge Loin. to 12in. diameter CYLINDERS. Mini- 
mum yy ~ 150 |b. per square inch. Wheel base not exeeed- 
a 6in.—Plense address reply to 200, “The Eageow” 





Pre- Frew, 2 achine {00} expert ports ls and fnrses. 


rintendent 
ofp am + pro sey (£500 p.a. ) Sound ifion,with 
firma will setae P47, "The ound posipon ive. PEAT s 


Epgineer (53) Desires Change 
"> BILE ITION, charge of =} or 
marine gapervision. First-class B.T. certificate, modern marine 
practice perience wer lations, erection and 
porvaden At present charge steam and power plant, London 
district,—Address, 1004, “ The Engineer” Office, P1004 B 








[mogieetive Workman (Fitter) 


ES to be Fo aR in Be opment of Inventions.— 
P979 1 





Address, P8979, “Th: 

arine Engineer, Bape 
as ENGINEER sUreRiNTENDENT, © 1, staspeet bs i 
veyor, whe pny can be uti Brcetieot refer- 





te start at 


ences, over military 
“Parle on and prep —Address, P969, 
F969 wy 


ogee. Further 
“The Engineer” 0) 











Wanted, Second-hand Mill, Size 


between 14in. to 20in., suitable for rolling bar iren — 
one full paige and where it van be inspected te 246, 
he Engineer” Office. 246 » 


anted to Purchase, One New 





Second-hand. high- speed, belt-driven 
RICTION. BAS, to lift about 16 owt.-addres rs 
ti , Phe Engin eer " Office. ¥ 





Wanted to Purchase, 8 or 10 


.P. TRACTION rani He piso pr of ROAD 
EELS ot, diameter, for a 10 wier 
Enugne —Furti ihe particulars by applyin, 


ER, Levant Mine, 


wath 


nde Cornwall. 





anted, Two Portable Engines 
and two mot Ri CONCRETE MIXERS complete, 
RANK HAYES, Century Indiging ngs, 


ohn st one | Liv Saad, 








Time Recorder, as New, 
latest mere, Wnt offers ?7-A. ¥ 
PeLLe ie ree eed ER racy road, E.C 1711 ¢ ; 


entrifugal Pumps,—19 New, 

Modern, belt-driven PUMPS offered for IMMEDIATE 

DELIVERY. Volumes from 5000 to 174,000G.P.H. 30ft. to ct 
head.—For prices and further particulars, address as 








Engineer ” Office, 
ross Comp. Hori. Drop Valve 
ENGINE, panne y and Co., with cyls. 16ip. and 26jin. 

diam. by 36in. s 


Cross Comp. Hori. ‘Gortiss Cond. ENGINK, by Ruston, Proctor 
and Co., with cyls. 20in. aud 35in. diam. by ag stroke 
Tand. Comp Hori. Corliss Cond. ENGINE, by Yates and 
Thom, with cyls. 16in. and 25in. diam., 3ft. 6in. stroke. 
bia ape centres LATHES, on 12ft. straight bed, by Stirk and 


bee, 10in. ee wey te tee oe and SURFACING LATHES, 
tan 
Fifteen sin. centres MCIDING and SURFACING LATHES, 
it bed, b; ORL 2in. hollow spindle. 
ple-gentod HO ite RG nnd F FACING LATHE, 
SLIDING aud SCREW-CUTTING 
all head, by Buekley and Co. 
4ft. 6in. Facepinte 1 " Triple- BURING and FACING 
BxOUT BORING MACHINE, with rising and falling table, 
AFALOSUE S Steck MACHINERY, — Lots, free 
lication. Ingpection vited. 


08. . WARD, Ltd. ALBION WORKS, 
Tel. : “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 


. ’ , 

iesel Engine for Sale, 130 
B.H.P. 4-cylinder Thornycroft, direc upied toG.E.C. 

2 20-volt dynamo, running at e plant may be 

; nning, by appointment. grams — Electricity 
Works, Ne Northallerton. Pik ddress, 237, “ ‘Phe Engineer” Bre 


Fs Hire, Pumps 


BORING TOOLS for Con 
24in. diam.—R. RICHARDS and CO 
Socet, London, 8.£. Telephone No. 978 Hop. 
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WAR WAGES IN ENGLAND AND FRANCE. 


Bonuses FoR TIME-WORKERS. 


Were it for nothing else, the month of October, 
1917, will be memorable for the 124 per cent. bonus 
which was then given to certain skilled time-workers 
of the engineering and foundry trades employed on 
munitions. It would be hard to say whether the 
controversies which still rage round this bonus have 
more obscured its character and causes or mis- 
represented its effects, and it is interesting to observe 
that the experience of the French in these matters 
compares strangely with our own. In France, no 
less than in England, the vast expansion of repetition 
work has occasioned a serious disproportion between 
skilled men’s earnings and those of lower skilled 
Jabour on piece. As long ago as January, 1917, the 
Government laid down for the Paris district the 
general principle that skilled men who could not be 
put on piece must be given a compensating bonus. 
Paris being the chief seat of repetition work and of 
its problems, the principle was thus enunciated 
virtually for the whole country. The policy of 
bonuses was urged, in greater amplification, by the 
Paris Comité de Conciliation throughout the succeeding 
months. Thus toolmen and maintenance men, the 
classes originally contemplated, obtained their bonuses 
by private arrangements over which the Government 
exerted only a slight control. By September, 1917, 
however, the employers and the workmen of the Paris 
district had agreed upon bonuses ranging from 
13.6 per cent. to 40 per cent. for skilled time-workers 
in such trades as steel smelting, rolling mills, forges, 
stamping, boiler-making, and sheet metal working. 
This agreement was afterwards embodied in an official 
décision of the Minister of Munitions—-November 30th, 
1917. In October, 1917, a bonus of 20 per cent. was 
given at Belfort, by agreement between the employers 
and the men, to the skilled time-workers of the same 
trades as received bonuses at Paris under the 
September agreement. In February, 1918, 20 per 
cent. was given to skilled time-workers of the above 
classes, and also of the files, springs, and tinsmiths’ 
trades in the important industrial district of St. 
Etienne with its environs. At the present moment 
bonuses are being arranged for other districts. 

The French bonuses, it wiJl be noted, are uniformly 
higher than 12} per cent. So far as skilled men— 
professionels—are concerned, the original conception 
was widened, so as to include practically all metal 
working crafts, and this was done some months 
before our Ministry of Munitions made its peace with 
the iron and steel trades. 

In France, however, the bonuses have not been 
applied outside engineering and the trades allied to 
engineering. Nor have they been extended to semi- 
skilled or unskilled time-workers in the engineering 
trades. Piece-workers have received no compensating 
advances. 

It is impossible not to be struck by the success of 
the French in keeping the bonuses within their true 
logical range. The causes of this success lie in the 
industrial individualism of the nation. The French 
prefer to isolate problems, to seek precise and specific 
solutions within clearly marked limits, while in this 
country centralisation has prevailed, at least during the 
war. The uniformity of our arrangements, which is 
tending to be extreme, has, of course, certain 
advantages. The 12} per cent. has brought one of 
its disadvantages into a strong light. In France 
a more elastic system has enabled the special claims 
of the skilled men to be satisfied without disturbance 
to industry. 

Cost-or-LivING ADVANCES. 


Within the short compass of an article it is 
impossible to attempt more than a very summary 
comparison of the effects of rising food prices upon 
wages in the two countries. In both cases the 
adjustment of wages to prices has varied, in prompti- 
tude and completeness, from trade to trade and also 
from district to district. In both the advances given 
in the engineering trade may be taken as an index of 
what has been done generally. As regards the method 
of adjustment and the character of the advance, the 
practice of the two countries has diverged widely. 

The history of the English advances is simple. The 
Committee on Production, which, at the opening of 
the munitions campaign in 1915, had done good work 
in other directions, became the accepted court of 
arbitration under the Munitions of War Act, 1915, 
and, notably, for all general demands based on the 
rise in food prices. Time has, if anything, enhanced 
the authority of the Committee. Under the national 
agreement made between the employers and the trade 
unions in the engineering trade early in 1917, the 
Committee’s four-monthly revisions of cost-of-living 
advances practically govern the wages situation 
throughout the country. Its action can be best 
shown in a table :— 


Date. Advance given, &c. 
1. 1915 ue 10 per cent. to pieceworkers. 
4s. to time-workers. 
2. 1916 s+ ++ «+ «+ 88, to time-workers only. 
3. 1917—(a) April ..  .. 5s. without discrimination. 
(b) August a en os 
(c) December 5s. Py, es 
4.1918 (a) April .. .. nil 


The 1915 and 1916 advances were given under 


separate awards for different districts, and at different 
times, but with scarcely any deviation in amount. 
Such divergence as originally existed was for the most 
part eliminated by the first of the “ national awards,” 
April, 1917. The adhesion of the whole federated 
engineering trade to these awards has been supported 
by Government action in extending the awards, by 
statutory orders, to non-federated firms. 

The above advances total 20s. war bonus for time- 
workers and 10 per cent. on piece rates, plus 13s. war 
bonus for piece-workers. These figures are far from 
representing the full gain in earnings over pre-war 
levels. Abundance of overtime, continuity of employ- 
ment, transference from time work to various forms 
of piece-work, and other causes have swelled the 
income of labour ; while the weekly totals, whatever 
they may be, now carry in very many cases the 
124 per cent. bonus on earnings given by the Minister 
of Munitions in October last, to certain skilled time- 
workers—engineers and moulders—and since then 
extended widely to other time-workers, or, in some 
other cases, the bonus of 7} per cent. given by the 
War Cabinet in January, 1918, to piece-workers. 

The French results are too irregular to be shown in 
atable. During 1915 and 1916 all claims were dealt 
with in detail, by agreement between the parties 
immediately concerned, and under the benevolent 
supervision of the local representatives of the Govern- 
ment. During this period cost-of-living advances 
were limited according to earnings, dependents and 
other factors. As a rule, only low paid labour was 
advanced. 

In January, 1917, M. Thomas established Comités 
de Conciliation et d’ Arbitrage for all the industrial 
régions. These Committees consist in equal numbers 
of representatives of the employers and of the work- 
people. The most active committees have been, of 
course, those for the metal trades. But in some 
regions the building, chemical, and leather trades 
have also their own committees. The functions of 
the committees are predominatin«ly conciliative, 
arbitration being very rare. The committees have 
carried on the tradition of importing distinctions and 
conditions into cost-of-living advances, and their 
awards, being based on agreement between. the 
parties; have almost always reflected the industrial 
peculiarities of their region. 

The following awards may be cited as typical :-— 


(1) Paris, November 30th, 1917-—-Engineering, Metallurgy, 
Carriage Building and Aviation, 
Daily bonus Fixed maximum, 
Daily wage. awarded. bonus included. 
Francs. Francs, 
Men .. Under 10 francs 1.50 1l 
From 10 to 12 1.00 ie 12.50 
eR a .50 es 15 
Women Under 9 francs 1.00 9.50 
From 9 to 12.. -50 12.00 


The daily wage in such cases usually means a 
fortnight’s average for normal working hours. It will 
be noted that no advance is given to any man earning 
over 15 frances a day, or to any woman earning over 
12 francs a day. . 

(2) St. Etienne, Roanne, Charlieu, February 4th, 1918. 


Daily bonus Fixed maximum, 


Daily wage. awarded. bonus included. 

Frances. Francs. 

Men.. Up to 8.25 francs 1.50 9.50 
From 8.25 to 10 1.25 ve 11 

“~ BOROMS.. 1.00 rae 12.50 
oe Ss BO .50 Sa 15 

Women Upto 9franes .. 1.00 a 9.50 
From 9to 12... .50 oe 12 


A great many awards take account of the cireum- 
stances of workpeople. 


(3) Creusot, December 11th, 1917. 
Monthly bonus 


Dependents. awarded. 


Francs, 
gD | a ee 10 
Two children under 16 .. .. .. .. «. 15 
Three children under 15 .. .. .. .. .. 20 


«&e. 


(4) Nantes, March 24th, 1917—-Chemical Trades. 
Daily bonus 


Age, Xe. awarded. 
Francs. 
II 53 ee are NU gaat. 5 ne hat sled 0.25 
Over 18—unmarried, or married without 
Ses ee caer oe .50 
Married——One or two children ae ea 75 
ROR CRINGE 5a a. ce es 1.00 
Pt ee in i an Ae rae 1.26 
(5) Grenoble, November 2nd, 1917—Soctété Universelle dee 
explosifs. 
Monthly bonus 
Qualification. awarded. 
Francs, 
ty Aa en a ORO. ss ae ew Ss 20 
ii, Supplements for workmen whose wives 
are unable'to work... .. .. «.. «. 10 
iii. Ditto for women whose husbands are 
unable to work Re Peerage ee ian 10 
iv. For each child under 14 .. .. ..  .. 10 
v. For each child over 14 unable to work .. 10 


It would be exceedingly difficult, for the same 
reasons as hold in our own case, and for others 
peculiar to France, to generalise profitably about the 
total war increase in earnings. It may fairly be 
assumed that in both countries wages have been 
successfully adjusted to prices for those who feel the 
war-time rise in prices most acutely. For the rest, 


conditions presents a somewhat disconcerting contrast 
to the uniform policy and the centralised authority 
which prevail in England. 








SYNCHRONOUS SIGNALLING AND SAPETY AT 
SEA. : 


ReEcENT developments in connection with methods of 
signalling between ships and shore stations, as well as 
between ships at sea, with the object of averting 
collision, were the subject of the two Tyndall lectures 
delivered by Professor J. Joly, before the Royal 
Institution on April 9th and 10th. 

In the introductory portion of the first lecture, 
Professor Joly dealt with the difficulties of determining 
the position of a ship by existing methods. Sailing 
directions which were still extant indicated that 
there was no help for a sailor in a fog save fog signals 
and the use of the lead, and the latter was assumed to 
be the only safe guide to position when approaching 
land. These regulations, however, did not imply the 
general worthlessness of aerial sound signals, and it was 
not likely that their disuse would find favour with 
mariners. The purpose of his lectures was to consider 
additional aids to navigation, whereby the sailor 
escapes the dangers arising from the failure of aerial! 
fog signals and was supplied with other signals at 
once more reliable, capable of being received over 
greater distances, and giving information beyond the 
power of aerial signals to convey. 


PRINCIPLE OF THE SYSTEM. 


One of these methods was synchronous signalling, 
which was based on the use of signals propagated in 
different media, but timed to start at the same 
instant, the system depending for its efficiency on 
the different rates of propagation of the signals. In 
the existing system of coast signals, which involved 
the use of light as well as sound, there was no co- 
ordination, and, as at present ordered, the mariner 
only obtained a bearing indication, whereas, if the 
signals were synchronised, they would give, not only 
the bearing, but a determination of distance with 
sufficient accuracy to enable the navigator to fix his 
position. There were, however, objections to the use 
of sound signals passing through the atmosphere. 
Some arose from the difficulty of receiving them in 
stormy weather, but a more serious objection was the 
strange, but, fortunately, not very common 
phenomenon of silent areas. This curious fact had 
never been fully explained, although it had been 
investigated by Tyndall and Lord Rayleigh. It had 
been found that even when using the elliptic trumpet 
of Lord Rayleigh, which prevented the vertical 
dissipation of the sound, mute areas still existed when 
the necessary conditions prevailed. The most reason- 
able explanation was that the sound wave followed 
@ sinuous path, rising and again sinking to the level 
of the sea, and that. fact would be a source of error 
in any calculations of distance based on the velocity 
of sound in air. Flashlight signals had, of course, 
the disadvantage of being invisible in thick weather, 
and only under certain conditions, therefore, was the 
combination of synchronised light and sound signals 
of real value. It was desirable, however, that such 
a system should be developed to assist the navigation 
of small craft, such as fishing boats and small coasting 
vessels. The system would be a combination on 
buoys of a synchronised light flash and bell stroke, 
and should not be difficult to arrange, as automatic 
bell buoys, as well as buoys which showed an occulting 
light were somewhat common round our coasts. > The 
signalling could be arranged, so that not even a stop 
watch would be required on board a fishing boat or 
other vessel making harbour, as the intervals between 
the light flashes could be fixed to represent a 
cable length or other predetermined distance, and it 
would only be necessary to count the number of flashes 
before the bell was heard to determine the distance in 
cables or nautical miles. The introduction of such 
a system would be a great advantage to small 
craft, which were generally debarred from the use 
of wireless or submarine signalling, and the initial 
cost would be quite small, and the upkeep trifling 
compared with that of a lightship. 


WIRELESS AND SUBMARINE SIGNALS. 


The impossibility of seeing light signals in fog was 
now overcome by the use of wireless signals, with 
which submarine signalling was associated. Both 
were quite unaffected by weather conditions. As 
sound travels through water at the rate of 4800ft. 
per second, the submarine bell stroke lagged behind 
the wireless dot by 1.2 seconds for each nautical mile 
traversed. 

The lecturer dealt with the development of 
submarine signalling from the early experiments 
by Collodon and Sturm, in Lake Geneva, in 1826, 
down to the present time. The present type of 
submarine bell made of bronze, weighing 220 lb., 
and having a period of 1215 vibrations in 
water, was, he said, the result of much _ experi- 
mental work, and it was now doing duty in all 
parts of the world. The striking mechanism was 
usually operated pneumatically, but in some cases, 





the French practice of minute adjustment of advances, 





by consent of the parties, to local and personal 


of which the.bell located off the Stack Lighthouse at 
Holyhead was an example, the bell. was operated 
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electrically. A concurrent development had taken | approaching vessel, he set one of. the limbs to the| trials were carried out with pitch and creosote 


place in listening devices on board ship, but in its 
final form the apparatus was quite simple, consisting 
of cast iron tanks screwed to the inner skin of the ship, 
and open against the ship plates. The tanks were 
tilled with water, in which were immersed two 
microphones. The usual position of the tanks was 
well forward on either bow. The bell signals could 
be received at long distances in any weather, and it 
was clear that the combination of under-water sound 
and wireless dot signals was more free than any other 
method of signalling from liability to failure. 
Following the experiments carried out with apparatus 
installed in the Nantucket Lightship in 1911, the 
United States Government had installed synchronous 
signalling on the Fire Island Lightship, off New York 
Harbour, which was the first practical commercial 
station of the kind. The method employed was the 
combination of the submarine bell and the wireless 
dot. 

The latest type of Fessenden oscillator had opened 
up new possibilities in sound signalling in water, and 
this device enabled the range of audibility to be 
increased up to thirty miles, and also permitted 
signalling by Morse code by the ordinary telegraphic 
key, as well as the receipt and emission of signals by 
one apparatus. To these advantages were added the 
possibility of locating icebergs by reflected sound 
from the submarine part of the berg, and the deter- 
mination of depth of water beneath moving vessels 
by echo from the sea bed. ‘The transmission of speech 
over short, but useful, distances was a highly probable 
development. On vessels and in situations where 
alternating current of sufficient power was available, 
the use of this new device possessed great advantages. 


THE RADIOPHONE IN SEA SERVICE. 


The latest development was the employment of 
wireless telephony, and by this means the name of 
the signal station could be communicated to the 
navigator in plain speech. The installation of the 
radiophone on the de Forrest system at Point Judith, 
on the western approach to Narraganset Bay, was the 
first of its kind. This station communicated its 
name over a considerable distance, and on vessels 
approaching within the danger zone gave a second 
warning. It was intended to install apparatus of 
this type at several points on the Atlantic and Pacific 
Coasts. This method of signalling, in conjunction 
with the wireless compass, would enable the bearing 
of the signals as well as the name of the station, to be 
ascertained, but the actual distance could only be 
obtained by synchronous signalling. This recent 
advance, by which the mariner was spoken to and 
guided on his way in darkness and in storm, was an 
extraordinary achievement, and captured the imagina- 
tion beyond any other example of applied science of 
our day. 

PREVENTION OF COLLISIONS. 


In his second lecture, Professor Joly dealt with the 
employment of synchronous signalling for the 
prevention of collisions at sea. He pointed out that 
the existing rules on this subject had been in service 
for more than a generation, and had been of 
inestimable advantage In thick weather, however, 
reliance had still to be placed on the somewhat crude 
methods of whistling and listening, and the time had 
come for a complete reconsideration of the whole 
question, in the light of modern developments. The 
existing rules could remain, and, indeed, in close 
traffic conditions, they would probably prove essential, 
and under no conditions were modern and old methods 
mutually exclusive. 

The chief advantage of recent developments would 
be realised in ocean service, where high speeds must 
be maintained and risks taken. 

The reception of the new signals proposed to be 
adopted would be entrusted to the wireless operator, 
and future Board of Trade Regulations would, no 
doubt, require a continuous watch in the wireless 
room on all ships during thick weather. It was 
possible, by the exchange of synchronous signals 
between ships at sea, to obtain the distance between 
the vessels to within half, and, probably, within a 
quarter, of a nautical mile. The combination required 
was submarine sound and wireless signalling, and for 
this purpose the submarine bell would be placed in a 
recess in the bottom of the ship, so that it could be 
housed when not in use. The oscillator could, 
said the lecturer, be employed in place of the 
bell, and experience was now available of both 
methods. By the use of this system the bearing of 
the ships, as well as distances apart, could be 
ascertained, and from the data thus given the collision 
risk could be accurately determined. It was only 
necessary to compare what might be called the danger 
bearing and the danger rate of approach with the 
actual bearing and the actual rate of approach to 
obtain security even in thick fog. He proposed the 
use of an instrument, which he had named the Collision 
Predictor. This instrument consisted of a circle, 
upon which various bearings are shown, and angles 
measured clockwise from north are engraved. It 
carries two limbs, which rotate independently about 
the centre, and are divided to show speeds in knots 
per unit time. They can be clamped in any 
position. A pivoted arm, carrying a transparent 
divided scale, is an auxiliary device. When the 
operator had been given the course and speeds of an 





course of his own ship, and the other to the course of 
the ship with which signals were being exchanged, and 
by the aid of the third arm was able to read the 
relative velocities of the two vessels, and to determine 
if, and when, collision was threatened. 

Further safeguards might arise from the develop- 
ment of wireless telephony, which would simplify the 
sending and receipt of signals at sea. It was possible 
to-day for a vessel to sail the ocean calling her own 
name at regular intervals, and giving at longer 
intervals her course and speed. _If, at the same time, 
such a vessel were sending out submarine signals, so 
that other vessels could ascertain her distance, the 
ship would be surrounded by an aureole, in which 
were transmitted, in both matter and ether, signals 
which proclaimed to other vessels which entered 
that area where she was, her distance away, and her 
course and speed. 








THE BURNING OF PITCH AND CREOSOTE 
MIXTURES. 
(By a Contributor.) 

Proportions of pitch mixed with tar oils have been 
burned in this country as fuel for a good many years. 
The users of this fuel have, however, been very few 
in number and were, generally speaking, tar pro- 
ducers or distillers. Further, such mixtures were 
usually limited to purposes of steam raising. The 
furnace and burner makers had not, until the subject 
was taken up by the Ministry of Munitions, considered 
the burning of pitch mixtures. The apparatus used 
was often of a very elementary design, the mixture 
being usually atomised by steam which, aithough 
giving moderately successful results, is not so efficient 





mixtures, using modern “ pressure jet’ systems, 
During these trials the Wallsend Slipway and 
Engineering Company, Limited, and Smith’s Dock 
Company, Limited, successfully handled mixtures 
containing 60 per cent. and 75 per cent. of pitch, and 
obtained boiler efficiencies of over 80 per cent, 
working under natural draught conditions. The 
fuel in the supply tank was kept at a temperature of 
about 130 deg. Fah., and was raised to 290 deg. Fah, 
at the burners, the fuel pressure being maintained at 
about 75 lb. per square inch No difficulty was 
experienced in these tests in obtaining a furnace 
temperature, as registered on a Paul radiation 
pyrometer, of 1800 deg. Cent. Messrs. Lyons 
and Co., Kensington, who use the White system for 
steam raising, obtained a boiler efficiency of 82 
per cent. under forced draught from a mixture 
consisting of 70 per cent. creosote and 30 per cent. 
pitch, and are now using commercially in all their 
furnaces a mixture of 66.6 per cent. creosote and 
33.3 per cent. pitch with quite satisfactory results. 
Messrs. Lyons previously ‘used imported petroleum 
fuel oil, so that the cash saving represented by the 
conversion is considerable. The firm has now 
installed a complete experimental plant, consisting 
of a boiler, steam heated tanks, &c., for the use of the 
Ministry of Munitions, and with this plant further 
experiments are being conducted on fuels containing 
large proportions of pitch and free carbon. 

The manufacturers of re-heating and smelting 
furnaces have also been approached and induced to 
earry out tests. Alldays and Onions, Limited, have 
erected a demonstration plant in which they are 
handling with ease a 50 per cent. mixture and have 
obtained satisfactory results from mixtures containing 
as much as 75 per cent. of pitch. In the latter case, 
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FURNACE PLANT FOR PITCH AND CREOSOTE MIXTURES 


for the purpose as air or the still more recent “‘ pressure 
jet’ method. 

In some instances dehydrated tar has been and is 
being burned, but these instances are few, and are 
only interesting as illustrating the possibility of 
raising satisfactory heats with a fuel containing large 
quantities of pitch. The practice of burning partially 
distilled tar is extravagant in view of the valuable 
products it contains, and should only, in the writer's 
opinion, be followed in cases where the distillation 
capacity is not available for dealing with it. 

The use of creosote oil as fuel by the British Navy 
is a matter of comparatively recent origin. The 
German navy, on the other hand, has been using 
creosote oil as fuel for some years, and it is interesting 
to note that early in 1914 it was ascertained that, after 
having been in the habit of sending abroad upwards 
of 100,000 tons of creosote per annum, Germany had 
ceased to export and had become a buyer instead. 

In order to increase the available supplies of 
creosote for naval purposes as far as possible, steps 
were recently taken in this country to limit its use in 
other directions. By dint of establishing a system 
which prohibited the use of creosote oil except under 
licence and by drastically cutting down the use of 
the oil wherever practicable, Admiralty supplies 
were increased to a point at which it appeared that 
if further supplies of the oil were to be made available, 
they could only be secured by reducing the quantity 
consumed in land furnaces. Accordingly the question 
of burning pitch was taken up seriously, and a survey 
of the country’s consumption of oil fuel was prepared 
with a view to reducing immediately the quantity of 
creosote oil burned in favour of mixtures containing 
as large a proportion as possible of pitch. The 
successful use of these mixtures has thus become an 
object of very great national importance. 

The co-operation of the furnace makers was first 
obtained, primary attention being given to those 
making use of oil for steam raising. Extensive 





l}in. steel bars can be raised to a good forging heat 
within a satisfactory length of time. This company 
is discarding the use of straight creosote oil in all its 
forging furnaces and is adopting instead mixtures of 
pitch and creosote. The Monometer Manufacturing 
Company, of Birmingham, has also successfully used 
a 50 per cent. mixture in an experimental furnace. 
A short time ago the writer witnessed a trial in which 
100 lb. of mild steel scrap were melted in a crucible in 
1 hour 35 min. From the melt two very satisfactory 
billets were poured. The fuel mixture used in this 
case was supplied by Robinson Brothers, Limited, 
of West Bromwich. 

Various other furnace makers—in particular 
Burdons, Limited, and Manchester Furnaces, Limited 
—have also succeeded in dealing with mixtures 
containing up to 50 per cent. pitch, and Messrs. 
Bretts, of Coventry, are well on the way to using 
satisfactorily pure pitch in forging furnaces.* This 
firm has made very rapid progress with its tests. In 
some interesting experiments which it conducted at 
Coventry early this year, one of its furnaces was run 
on & mixture containing 60 per cent. of pitch. The 
furnace was successfully lighted and heated from the 
cold on this mixture without using any ignition or 
pilot oil. It was raised to a satisfactory working 
temperature in 15 minutes and heated up l}in. steel 
bars to a good forging heat in exceptionally quick 
time. The maximum temperature reached was 
1700 deg. Cent. as registered on a Féry radiation 
pyrometer. 

The chief difficulties encountered in burning pitch- 
creosote mixtures lie in the handling and transport 
of the mixture and the presence of certain bodies in 





*[Notr.—Since this was written I have wa‘ched a very interesting trial 
by Bretts, where pure pitch was used, being tipped cold into the supply 
tank, melted by passing steam through the coils, and lighted after the 
furnace had been warmed on a creosote oil and pitch mixture. Tempera- 
ture attained 1600 deg. Cent., and a steel bar—2in.—was quickly raised to 
forging heat. Finally the furnace had to be extinguished, through the 
pitch in the supply tank expanding to such an extent that it overflowed 
and started falling on to the furnace hood. | 
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the pitch which necessitate increased attention 
being given to the burners. With regard to the first 
point, if the consumer has a railway siding available at 
which to take delivery,and if the tank wagons are 
coiled with steam piping, little difficulty has been 
experienced even in the coldest weather in tran- 
shipping the fuel. At present there is an insufficient 
number of coiled tank wagons, although the position 
in this respect is improving daily, but until more are 
available it will be impossible, especially in winter 
time, to deal with the quantity of pitch which furnaces 
in the country are actually capable of handling. So 
much progress has, however, been made in the 
direction of burning pitch alone that, provided the 
consumer’s tanks and heating arrangements are on 
proper lines, there seems little reason to regard 
pitch otherwise than as a practical fuel. It can be 
transported conveniently in a solid state, especially 
during the winter, and tipped bodily into the reception 
tank, while for steam raising and forging purposes it 
should prove quite satisfactory. The objection to 
burning pitch in this way lies in the extra labour 
involved in handling it, loading and unloading trucks, 
&ec., which labour places the transport of this fuel on 
an equal footing with that of coal, and thus results 
in the loss of the ease of handling which liquid fuel 
possesses. T his fact is, of course, a serious objection, 
and may result in the burning of pure pitch being 
reduced from a question of practical to one of academic 
interest, save in a few isolated instances. 

As regards the second difficulty, the trouble 
experienced in burning certain mixtures, by reason of 
the free carbon, resinous matters or other foreign 
bodies contained in the pitch blocking up the burners 
end strainers, is a very real one, and at present it 
seems possible to overcome this difficulty in cases in 
which large percentages of pitch are used, only by 
adopting a selective system as to the fuel. Signs are 
not wanting, however, that as the economical possi 
bilities attending the use of pitch as a fuel are 
becoming more widely appreciated, attention is being 
given to the production of a simple form of burner 
suitale for handling any type of pitch in the country. 
It is found in practice that a pitch or liquid fuel which 
is rich in free carbon usually presents difficulties in 
burning. Whether it is the free carbon that actually 
causes the trouble is open to doubt, for in an ordinary 
analysis it is usual to include under “ free carbon ”’ all 
bodies which are insoluble in benzol, so that it is 
obvious that a good deal of dirt and foreign matter 
may at times appear under this head. 

Consumers of pitch fuels should have their systems 
fitted with alternative strainers in order that when 
one strainer becomes choked up another may be 
operated while the first is being cleaned. It is also 
desirable to obtain an analysis of the fuel which it is 
proposed to burn. The following scale can be taken 
as a guide to the mixtures which can be handled in 
an up-to-date installation :— 

Maximum 


content of 
Free carbon. 


Per cent. 

Mixture containing 75 per cent. creosote oil 

and 25 percent. pitch .. a ¥ 7.5 
Mixture contained 66% per cent. creosote oil 

and 33} percent. pitch .. ie > 10 
Mixture contained 50 per cent. creosote oil 

and 50 percent. pitch .. ae x 15 
Mixture containing 40 per cent. creosote oil 

and 60 percent. pitch .. ove us 18 
Mixture containing 25 per cent. creosote oil 

° 22.5 


and 75 percent. pitch .. re: 


It is anticipated that it will shortly be possible by 
improvement in burners and burning systems to 
handle mixtures of increased richness in free carbon, 
but at the present time the above figures are con- 
sidered to be reasonably safe. 

In adopting any selective system as to pitches, it 
will be found that coke oven and vertical retort 
pitches are more satisfactory than horizontal retort 
pitch, in which the free carbon content is much 
higher. Further, dehydrated tar is more satisfactory 
in practice than mixtures containing an equivalent 
quantity of ascertained pitch, as the free carbon 
content is increased by complete distillation of the tar. 

Up to November, 1917, the quantity of piteh which 
was consumed as liquid fuel in this country was 
practically negligible. Between 800 and 900 tons of 
pitch were consumed in pitch-creosote mixtures 
under the Ministry of Munitions liquid fuel licences 
during the month of November, and in December 
this figure was increased to more than 3000 tons. 
Taking creosote oil-at a cost of 75s. per ton and 
pitch at 30s., the great cash economy possible by 
adopting pitch-creosote fuel mixtures should be 
sufficient to commend the proposition to many. 
Consumers are advised to fit their supply tanks with 
steam coils. In the case of a long length of supply 
pipe, it is often necessary to have recourse to one of 
the following methods of keeping the fuel in a liquid 
state during its journey to the furnace :—(1) Passing 
a steam pipe through or along the furnace supply 
Pipe. (2) Lagging the supply pipe. (3) Having the 
storage tank underground properly steam coiled, 
pumping through the supply pipe and leading back 
again to the tank, thus ensuring a steady supply 
of heated oil to the furnaces. The piping in this 
case should be so arranged that when the system is 
shut down all the fuel in the pipes returns by gravity 
to the tank, thus ensuring that the pipes are empty 
and that there shall be no chance of the fuel becoming 





too viscous to be handled when the plant is not 
working. The accompanying engraving illustrates 
the third method of keeping the fuel mixtures liquid 
from tank to burner. The adoption of such a system 
should result in eliminating any trouble in handling 
if due regard is paid to the percentage of the free 
carbon content in the mixtures. The mixtures 
should be fluid at about 130 deg. Fah. and as frothing 
takes place at 212 deg. Fah., it is not advisable to 
raise the temperature above 200 deg. Fah. 








THE MEANING AND METHODS OF GERMAN 
COMPETITION. 


By E. T. GOOD. 


BEFORE the war the Germans beat us in several 
lines of commerce by methods not of fair trading, 
but of real ‘“‘ economic war,’ designed to ruin us, if 


possible, and it is the intention of that nation to 


adopt even more ruthless measures of trade warfare 
in future. The German export syndicates are 
strengthening their organisation, and the Govern- 
ment has carried a Marine Restoration Bill, which 
provides for the most lavish subsidisation of ship- 
ping—and, therefore, of exportation of manufac- 
tures—ever recorded in the annals of commerce. 
German competition means highly organised, State- 
subsidised, and syndicate bounty-fed trade war, 
unscrupulous and relentless—the piracy of trade 
marks and names, the false description of goods, and 
Government supported “dumping,” or blackleg 
underselling, which makes honest international 
rivalry difficult, if not impossible. We have either 
to meet and beat these methods, or be ruined, in the 
long run, by them. The real character of German 
competition is not fully understood in this country ; 
but it must be fully understood and adequately 
countered if we are to secure sufficient trade to employ 
our people. National organisation, industrial effi- 
ciency, and protection for our essential trades will 
be absolutely necessary if we are to prevent the 
flooding of our markets with bounty-fed German 
products and the consequent unemployment or 
wholesale emigration of our workers. In the past 
our own men and machines have often stood idle 
whilst we have bought German subsidised goods, 
free of tariff, toll or tax. 

It is in the iron, steel and engineering trades that 
the Germans have been our strongest competitors, 
and their methods of doing business in these lines 
afford one of the most striking object-lessons avail- 
able in fiscal and commercial economics. It is also 
in this group of trades that we shall have the most 
scope for expansion after the war, for the world will 
be hungering for nearly all kinds of iron and steel 
and engineering products. Only thirty years before 
the war we manufactured about three times as much 
iron and steel as the Germans. In terms of pig iron 
our output was 8,000,000 tons a year against 
Germany’s 3,000,000 tons. But when war broke 
out Germany was producing at the_rate of 19,000,000 
tons, against our 9,000,000 tons. Only fifteen years 
before the war we were exporting four times as much 
iron and steel as the Germans. But in the last six 
months before the war the Germans beat us by nearly 
1,000,000 tons, in spite of their poorer natural re- 
sources, less convenient shipping facilities, and their 
much smaller colonial possessions. 

How came Germany to make such rapid headway ? 
How came we to lose the leading position, when we 
held such marked advantages over our rivals ? And 
how are we to prevent a worse beating in future ? 
Let it be clearly understood that we ought to export 
very much more iron and steel and general manufac- 
tures than the Germans, for several good and suffi- 
cient reasons. In the first place, our natural resources 
are better than those of Germany. We have 
superior iron ore and coal, and we have both minerals 
deposited in the same districts. Also, we have our 
coal and iron fields close by good, natural harbours. 
In Germany the coal and iron deposits are far apart, 
and both are at long distances from seaports. The 
average haul for iron and steel-making materials to 
furnaces and for finished goods to ports is 150 miles 
in Germany, against less than thirty miles in this 
country. Both in assemblage and shipping facilities 
we hold unique favours. 

Secondly, we have far more Colonies and depen- 
dencies needing steel, and we have had much more 
capital invested abroad, in undertakings requiring 
this class of manufactures, than the Germans. With 
intelligent organisation we ought easily to have kept 
first place in exports. Thirdly, not only have we the 
resources and facilities to enable us to be the greatest 
—hby far the greatest—iron and steel exporting 
country, but there is a vital economic reason why 
we should have kept, and why we should regain and 
retain, a great lead in this line. We are the greatest 
of food-importing nations. To balance our abnormal 
imports of food and other natural products we must 
export abnormal quantities of manufactures, of 
which those of iron and steel are now the chief, or 
drift to decay. We allowed the Germans to relegate 
us to second place in exports two or three years 
before the war. We must regain first place, and 
take a long lead. Germany, with nearly 10,000,000 
workers engaged in agriculture, has nothing like the 
need we have of a great export trade in manufactures. 


“ 





But we shall not beat Germany without taking care- 
ful measure of that country’s competitive methods. 

% How did the Germans contrive to beat us? In 
a sentence, it may be said that Germany’s success— 
her huge increase of production, exportation and 
employment—was due mainly to protection and 
organisation, plus subsidisation. And only through 
protection and organisation shall we be able to make 
the most of our resources and opportunities, and 
prevent German economic aggression. With a sub- 
stantial measure of protection from outside compe- 
tition in the home market, the German producers 
were encouraged to increase their capacity and out- 
put. They were still further encouraged by the pay- 
ment of certain bounties and subsidies in respect of 
exports. And they were materially aided by our 
free market. As a matter of hard fact, our Free 
Trade policy was a blessing to our rivals and a curse 
on our own productive industries. In addition to 
affording fiscal protection for productive trades, the 
German Government carried goods for export on 
its railways and canals at half the ordinary rates ; 
it paid subsidies to German ships taking German 
products abroad ; it even offered extra subsidies for 
the capture of trade in our British Colonies ; it ener- 
getically worked its Consular and Diplomatic Services 
in the interests of its traders; and it actively en- 
couraged the syndicates in their export bounty 
policy. The Government, in fact, was a member 
of the syndicates by virtue of its ownership of a 
group of coal mines. The German banks also joined 
in the trade campaign. Through their branches in 
foreign countries they supplied the manufacturers 
and merchants with all possible information about 
trade openings, they gave introductions, distributed 
catalogues, arranged shipments, gave credits, and 
even collected accounts. On top of all that the 
syndicates worked an expert bounty scheme that 
was one of the wonders of the commercial world. 
Goods were sometimes bounty-fed up to one-third 
of their cost. That is the kind of competition our 
industries had to meet without the slightest aid or 
protection from our Government. 

The syndicated export bounty system was the 
most striking feature of the German plan. It is not 
here contended that we should copy anything like 
the German bounty scheme, but it is insisted that 
British industry must organise or perish. After the 
war we shall have to face, as we had before, organised 
and subsidised German competition, and we must 
hold our own or lose the race. Briefly, the German 
scheme was to syndicate, or pool, all the materials 
and products of the steel industry, from coal and 
iron ore to machines, and even nails. Unlike the 
‘trust’ system of the United States, the German 
syndicate plan has been to control the products of 
the works and not the works as such. A German 
firm manufacturing half a dozen articles will be a 
member of as many separate syndicates, and not a 
unit of a single combine. The syndicates generally 
regulate output, fix prices, receive and allot orders, 
and collect payments. Raw materials are bought, 
and finished products sold on highly co-operative 
lines. The world has been mapped out into trading 
zones by the syndicates, and everything possible done 
to effect economies in shipment. For instance, in 
ordinary times a Russian order would be allotted to 
a Silesian firm and an English one to a Westphalian 
shop to save carriage. It may be said that the syndi- 
cate looks after business, whilst the manufacturer 
attends to the efficiency of his works. 

In the late nineties the German syndicates 
inaugurated their famous export bounty policy, 
and from that time until the outbreak of war, German 
iron and steel exports increased tremendously. To 
be exact, they increased from 750,000 tons in 1897 
to 6,000,000 tons in 1913, and were at the rate of 
7,000,000 tons a year in the first six months of 1914. 
The Germans undersold us in home, foreign and 
colonial markets indiscriminately. They dumped 
steel into this country whilst our own furnaces and 
men often stood idle. They did that, not by virtue 
of superior resources, or even as an outcome of cheap 
production, but by means of subsidies and bounties 
deliberately designed to cut us out of the competi- 
tion, and because we were foolish enough to give 
them a free market and to purchase their products 
at blackleg prices. 

The export bounties, or rebates, were worked in 
this way. There would be a standard home price 
for each material, or article, but upon every ton 
estimated as used in the manufacture of goods for 
export a rebate would be allowed. The Coal Syndi- 
cate would grant from ls. 6d. per ton to 4s. per ton 
of coal consumed in making goods for abroad ; the 
Pig Iron Syndicate would allow from 4s. to 10s. per 
ton ; the Steel Syndicate from 5s. to 15s. per ton, and 
so on. By these means steel rails, for example, have 
been subsidised up to as much as 30s. per ton, sold 
at less than our manufacturers could quote, and laid 
in our streets, whilst our own steel workers have 
tramped those same streets unemployed. Recently 
the German syndicates have held a series of con- 
ferences to perfect their methods and arrange for a 
fresh campaign to recover their trade connections. 

Shipping is another important line in which the 
Germans intend to renew, if possible, and in an inten- 
sified form, their subsidisation policy. Our depen- 
dence on shipping is such that, at all costs, we must 
maintain the supreme position in this particular 
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trade. From the single fact that we are more of 
a manufacturing and less of an agricultural nation 
than any other, it follows that we need to have the 
most ships. We have the most ships. But because 
we possess as many ships as all our rivals put together, 
we must not assume that we can retain our lead 
without serious effort. Only thirty years before the 
war we produced and exported as much iron and 
stee] as all other nations put together; but when 
war broke out the Germans alone were producing 
twice as much as we were, and actually exporting, 
as already observed, a million tons a year more than 
us, in spite of their inferior resources and shipping 
facilities. It is clear that Germany intends to chal- 
lenge us in shipping, as she did in steel. The Bill 
for the Restoration of the German Mercantile Marine, 
recently passed, is striking evidence of the enemy’s 
policy. 

It may be recalled that in the last thirty years 
before the war Germany increased her ocean steam 
tonnage from 500,000 tons to 5,500,000 tons. In 
the early eighties the Government began to give 
practical assistance to shipping and shipbuilding. 
Marine engineering schools and colleges were estab- 
lished. Engineers and workmen were paid to visit 
Britain and other countries to learn. Foreign work- 
men were imported. Bankers were induced to give 
special encouragement to shipbuilding enterprises. 
And, as noted above, in the nineties, the trade syndi- 
cates began to pay export bounties, which were 
a great aid to shipping. In 1884, however, a Ship 
Subvention Law was enacted under which subsidies 
have since been paid to German ships, and it has 
within recent months been supplemented by the 
Marine Restoration Act. 

By the new measure German shipowners are to 
be paid direct subsidies, graduated according to the 
speed at which they increase their tonnage. The 
subsidies may amount from twenty up to as much as 
80 per cent. of the value of a vessel, the former being 
the rate for a ship put into commission within nine 
years of the declaration of peace, and the latter is 
the figure for a vessel commissioned within one year 
of the conclusion of the war. Subsidies are also 
provided to meet the costs of internment of German 
ships abroad, and there are to be grants for ships’ 
crews who have lost their personal belongings. This 
is undoubtedly the most generous State scheme of 
subsidisation ever seriously proposed. It is in 
marked contrast with the policy of our British Govern- 
ment. Before the war the German subsidised liners 
were permitted to come into our harbours and take 
on board British passengers at blackleg rates, and 
without paying their due share for the upkeep of our 
ports and lights. The Germans shamefully abused 
the “freedom of the seas’’ we gave them, as they 
did our free markets. Now, although the German 
Government has announced its intention of subsi- 
dising its shipping on a scale of lavishness never 
previously recorded in the annals of commerce— 
which means something like ruin for some of our 
trades if it is not checked or countered—and, in spite 
of all that Germany has done, not only is there no 
declaration by our Government in favour of a ‘‘ ton 
for ton” policy—a stipulation that Germany shall 
make good the losses she has inflicted upon us—but 
there is no word or hint of any intention on our side 
to grant our shipping, or any other trade, the slightest 
measure of protection from the proposed heavily 
subsidised German competition. This policy will 
not do. We have to meet and beat German com- 
petition or be overwhelmed by it. 








THE TEACHING OF NATURAL SCIENCE. 





Excerpts from the report of a Committee appointed to 
inquire into the Position of Natural Science in 
the Educational System of Great Britain. The 
report is published at 9d., andthe number is 
Cd. 9011. The Chairman of the Committee is 
Sir J. J. Thomson. 

THERE can be no need now to labour the important 
part that Science should play in our education, but 
memories are short, and it may be well to register in 
formal words for future comfort, if not reproach, 
what all would readily grant at this moment. It is 
not possible to give an exhaustive account of the 
scope of Science, but it is not superfluous to point out 
that it has several distinct kinds of educational value. 
1t can arouse and satisfy the element of wonder in our 
natures. As an intellectual exercise, it disciplines 
our powers of mind. Its utility and applicability are 
obvious. It quickens and cultivates directly the 
faculty of observation. It teaches the learner to 
reason from facts which come under his own notice. 
By it, the power of rapid and accurate generalisation 
is strengthened. Without it, there is a real danger 
of the mental habit of method and arrangement never 
being acquired. Those who have had much to do 
with the teaching of the young know that their 
worst foe is indolence, often not wilful, but due to the 
fact that curiosity has never been stimulated, and the 
thinking powers never awakened. Memory has 
generally been cultivated, sometimes imagination, but 
those whose faculties can best be reached through 
external and sensible objects have been left dull, or 
made dull, by being expected to remember and 





appreciate witheut being allowed to see and criticise. 
In the science lesson, the eye and the judgment are 
always being called upon for an effort, and because 
the result is within the vision and appreciation of the 
learner he is encouraged as he seldom can be when he 
is dealing with literature. It has often been noticed 
that boys when they begin to learn Science receive 
an intellectual refreshment which makes a difference 
even to their literary work. It is possible to imagine 
a time when the obstacle to progress in scientific 
education might be the attitude of scientific teachers, 
but that time is far distant, and it is hard to believe 
that the teaching of a subject, whose life depends on 
discovery, can for long be sterilised, as has been at 
one time or another instruction in almost all the other 
branches of human knowledge. 

A nation thoroughly trained in scientific method 
and stirred with an enthusiasm for penetrating and 
understanding the secrets of nature, would, no doubt, 
reap a rich material harvest of comfort and prosperity, 
but its truest reward would be that it would be fitted 
by ‘‘an ample and generous education to perform 
justly, skilfully and magnanimously the oftices both 
private and public of peace and war.” 

* * * * XK 


THE JUNIOR SCIENCE COURSE. 


The question of the choice of the science subjects 
to be included in a school course, and of the method 
of teaching these subjects is so important, that 
somewhat detailed consideration of the problem is 
necessary. 

We have recommended elsewhere that Science 
should form part of the school course for all boys and 
girls up to the age of sixteen, and that more time 
shouid be given to it than is at present usual. But 
these recommendations must not be taken to mean 
that we should like to see a great extension of science 
teaching exactly on the lines now customary. We 
consider that the conventional curriculum is in great 
need of reform, in respect of two important points :— 
(a) The choice of subjects to be included, and (6) the 
manner of treating them. 

It is agreed on almost all hands that the customary 
course, which is a growth of the last twenty years, 
has become too narrow, not only because physics and 
chemistry are the only sciences included in it, but 
because the choice of subject matter within these 
sciences is unduly restricted. Further, it is out of 
touch with the many applications of Science. The 
principles are often taught without reference to the 
phenomena of nature which they explain ; the course 
does not satisfy the natural curiosity of the pupils ; 
it may give them some knowledge of laboratory 
methods, but little idea of wider generalisations, such 
as the principle of the conservation of energy, which 
are quite within their powers of comprehension. 
Again, in many schools, the course is planned as if its 
sole object were to lay the foundations for specialised 
study in Science at a later period. But if nothing is 
built on these foundations, the time may have been 
spent to little purpose ; many boys will give up the 
study of Science when they know but little of the 
scientific principles which underlie the most familiar 
natural phenomena, or of the most important 
applications of Science to the service of man. Their 
position is analogous to that of a student of a language 
who stops after learning some of the grammar without 
acquiring any knowledge of the literature. 
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In framing a course in Science for boys up to the 
age of sixteen, it should be recognised that for many 
this will be the main, for some the only, opportunity 
of obtaining a knowledge of Science, and that the 
course should, therefore, be self-contained, and 
designed so as to give special attention to those 
natural phenomena which are matters of everyday 
experience ; in fine, that the Science taught in it 
should be kept as closely connected with human 
interests as possible. The keen interest which many 
boys feel at this age in the applications of Science, 
such as aeroplanes, steam engines, wireless telegraphy, 
motor cars, and the like, should be utilised to the 
fullest extent. There are great advantages in 
introducing the study of the principles of Science by 
starting from a machine or a striking physical 
phenomenon and working backwards to the principle, 
rather than by starting from the abstract and 
proceeding to the concrete ; such a method is in no 
way inconsistent with a logical and continuous 
development of the subject. The advantage of the 
method is that the impetus due to a boy’s interest in 
the subject helps to carry him through the lessons, 
while in the ordinary method interest may be aroused 
only after the lessons are nearly completed. © This 
method is, in many respects, analogous to that which 
has been introduced in the teaching of mathematics, 
where the old plan of beginning with a series of 
axioms and definitions and then deducing the pro- 
perties of triangles and circles has been superseded by 
a course which begins by making the boys familiar 
with the properties of these figures, leaving the logical 
deductions from the axioms and definitions to a later 
stage. 

* * * * * 
TECHNICAL EDUCATION. 


It is sometimes supposed that technical education 
consists in the main of instruction in trade processes, 





and objection is raised to such instruction because it 
is thought to be directed exclusively towards increasing 
manipulative skill. It is worth remembering that 
the Technical Instruction Act of 1889 specifically 
excluded teaching in the practice of any trade or 
industry, and defined technical instruction as 
‘‘instruction in the principles of Science and Art 
applicable to industries.’ Although the Act was 
formally repealed in 1902, its influence has been 
considerable in determining the character of the course 
provided in technical institutions which were estab- 
lished under the Act, and are still carried on by 
practically the same .education authorities. It is 
true that certain of the courses in engineering 
providing trade instruction for apprentices and 
artisans in the special subjects of their trade—to 
quote a particular example—are intended “* primarily 
to help workers to a more intelligent understanding 
of their craft,’ and that instruction in them is 
‘** based on the operations and processes with which 
the students are familiar, and is not directed primarily 
towards imparting broad general principles.” (See 
Memorandum on the Teaching of Engineering in 
Evening Technical Schools. Board of Education 
Circular 894.) But even these courses (@) pre-suppose 
a general preparation in mathematics, drawing, 
science and English; (b) are not limited to the 
processes and operations of the trade in which the 
student is engaged, but are supplemented by instruc- 
tion in calculations and drawing and by practical 
work or demonstrations. Further, it is desired, and 
is, indeed, to a large extent secured, that students 
who take a course of this kind will proceed to broader 
courses of study in which greater emphasis will be 
laid on the scientific bases of engineering. There can, 
we believe, be little doubt that the general trend of 
recent educational policy has been to emphasise two 
important ideas: (i.) that vocational instruction 
must be based on a foundation of general education ; 
(ii.) that this vocational work should so far as possible 
include instruction in the scientific principles on which 
industrial processes are based. 

Since this Committee began to sit, two important 
documents have been issued, the first being the 
report of the Departmental Committee on Juvenile 
Education in relation to employment after the war, 
presided over by Mr. J. Herbert Lewis, while the 
second is the Education Bill introduced by Mr. H. A. L. 
Fisher in the House of Commons on January 14th, 
1918, which proposes to carry into effect many of the 
recommendations contained in the above-mentioned 
report. If the Bill becomes law, the age of com- 
pulsory whole-time attendance at school will be 
advanced to fourteen without exception, and there 
will be further compulsory part-time attendance for 
320 hours in the year up to the age of eighteen. It is 


in connection with the education of adolescents so far 


as this is given, otherwise than in secondary schools, 
that the effects of the new Bill will be mainly felt. 
The two main features of the change will be that the 
substitution of compulsory attendance up to the age 
of eighteen for voluntary attendance, and of day 
classes for evening classes. The voluntary attendance 
has frequently been neither regular nor sustained. 
Under existing conditions, 100 hours is a fair record 
of attendances in the course of a year, whereas under 
the new conditions, every student will have to put 
in at least 320 hours attendance, and this, not in the 
evening after a full working day, but between the 
hours of 8 a.m. and 7 p.m. It is obvious that the 
increased and regular attendance and the transference 
of instruction from the evening to the day time will 
facilitate the organisation of better and more coherent 
courses of work. We have not gone into the question 
of industrial conditions, and are not prepared to say 
what arrangement of hours may be best, but from 
the educational point of view, we hope that ultimately 
it may be possible to extend the requirement of 
attendance to 480 hours a year, i.e., an average of 
twelve hours a week for forty weeks. We recognise 
that even the proposals of the Bill represent a step in 
advance, and will permit of a great improvement in 
the position of Science in the educational system. 
If they are adopted, there will ensue a wide re-casting 
of arrangements for schools other than fuil-time 
elementary and secondary schools. We do not, 
therefore, think it necessary to consider existing types 
of school in detail. It is obvious that the amount of 
education given to pupils between the ages of thirteen 
and eighteen, not only at elementary and continuation 
schools, but also at the existing central, higher 
elementary, trade, junior technical and secondary 
schools will be greatly increased. Many new schools 
of these and probably of various other types will be 
created, many barriers will be broken down and the 
framework of our system will have to be kept very 
elastic and capable of efficient expansion. In 
connection with technical education, the questions 
that press refer not so much to the place of science 
in the system of education as to the system itself. 
We want clear paths by which every grade and type 
of talent may pass to the appropriate grade and type 
of usefulness, and that each may have on the journey 
all the help that education can afford. We want also 
that in the course of the prescribed period of school 
training, every youth should have a real introduction 
to healthy interests other than those which are closely 
vocational. 

We trust that one result of the revision of the 
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educational system which is now contemplated will 
be to increase greatly the numbers of pupils in whole- 
time day schools providing education higher than 
elementary, and that in the curricula of such schools 
there will be a full measure of influences calculated to 
promote aptitude and liking for occupations in or 
related to industrial applications of science. With 
such a spirit in the work of day schools there would 
be a material increase in the supply of students 
qualified for higher study and investigation in pure 
scieuece or for more advanced technical education, 
as provided in the higher technical institutions and in 
the scientific departments of universities. The 
standard and the results of the higher teaching of 
science in relation to its application in industries 
depend very largely upon the preparation and the 
numbers of students available for that stage of work. 
Accordingly, the crux of the situation is the nature 
and prevalence of education of secondary grade. 


TEACHERS. 


(a) It,is essential in technical as in other schools 
that there should be a considerable raising of the 
status and remuneration of whole-time teachers, and 
that this improvement should include a national 
scheme of adequate pensions. This is necessary, if 
only to increase the supply of educated and efficiently 
trained teachers of Science and industrial subjects in 
technical schools, and the necessity is increased by 
the fact that the present teachers as a whole have no 
share in the supplementary grants made hy Parliament 
to elementary and secondary schools. (6) It is 
clearly desirable that in technical institutions there 
should be a sufficient staff of teachers with time 
enough for the preparation of their work and the 
organisation of the laboratory and for keeping up 
their knowledge of their subject in all its bearings. 
Principal and heads of departments will naturally 
need enough time for some teaching as well as 
wulministrative work and organisation. (c) All 
teachers should receive from competent and 
adequately paid Jaboratory assistants as much help 
as they need. (d) Teachers who are suited for 
undertaking research should have time and facilities 
placed at their disposal. (e) With regard to the 
qualifications and training of teachers, it is to be 
noted that in junior technical schools, it has been 
required that a reasonable proportion of the teaching 
staff should have had professional or practical trade 
experience of the occupations for which the school 
furnishes a preparation. It is most necessary that 
teachers of certain subjects should have had some 
works experience, which should be renewed under 
special arrangements from time to time, and, indeed, 
an increased closeness of relation between teachers 
and the workshops is much needed on both sides. 
(f) It is no less desirable that teachers in certain 
subjects, such as engineering and mining, should be 
allowed to undertake consultative work under 
reasonable. but liberal limitations. (g) For teachers 
in technical institutions as for al] other teachers, short 
courses of training are certainly needed. (h) Lastly, 
we would note that the provision of an organised 
staff of competent teachers for technical schools is 
likely to be facilitated when, as the result of the 
requirements of the Education Bill, many teachers 
who are now confined to evening work will have an 
opportunity of taking classes in the day time; for 
this will mean that the technical institutions will have 
at their disposal a full-time staff instead of having to 
rely so largely, as at present, on part-time teachers. 


Sr ee = 
ENGINEERING. 


We now have to consider the character of the 
secondary school curriculum, which will be suitable 
from sixteen to eighteen for boys who intend to 
become engineers, whether they have a_ college 
course in view or not. 

As to this, there is general agreement among the 
engineers whom we consulted. It is common ground 
that up to sixteen there should be no differentiation 
of the curriculum for intending engineers, but that 
boys of sixteen to eighteen, who propose to pass on to 
a college or university course, should devote special 
attention to mathematics, mechanics, mechanical 
drawing, physics, and to a less degree chemistry. 
These subjects are regarded as essential to the later 
work in engineering science, which wili be done at the 
college or university, and if the work in them is not 
carried to a fairly high standard—mathematics, for 
example, should certainly include the caleulus—the 
student will inevitably be handicapped in_ his 
university course. Our witnesses further agree, that 
from sixteen to eighteen the education of the future 
engineer should not be confined to Mathematics and 
Science They lay great stress on the importance of 
English, and the desirability of securing a working 
knowledge of one or two modern languages. 

With these suggestions we are in accord. In 
particular. we would emphasise tlie importance of 
keeping up the general education of the future 
engineer. Boys at this stage are naturally and 
properly attracted by those subjects which appear 
to them likely to be most useful later; there is the 
more need for laying stress on the parts of the work 
which seem to them to stand outside their professional 
needs, ‘The absorbing nature of the work that lies 





before a young engineer when he first enters on his 
profession, and the long hours which he may have to 
spend in workshop or drawing-office, make it difficult 
for him to devote much time to general reading. 
Moreover, a liberal education is the more necessary 
for those who throughout their professional careers 
will continually be called upon to deal, not only with 
machinery, but with men. ‘The last years at school 
are, therefore, of more moment for their general 
education than they are for people in many other 
walks of life; the greatest care should be taken to 
use them to advantage. Even from the professional 
point of view, it is essential that English should be 
cultivated, for an engineer will be frequently called 
upon to explain to the layman the merits of any 
proposed undertaking, and it is essential that he 
should be able to do so in clear and _ intelligible 
language. Further, engineering is a world-wide 
occupation, and an engineer cannot afford to neglect 
the engineering literature of other countries. There 
are, therefore, very obvious advantages in keeping up 
the study of modern languages at school. 

We would further point out that the broad 
foundations in Mathematics and Science on which 
later professional training must be based can best be 
laid during the years sixteen to eighteen. A secondary 
school course, which in the supposed interests of 
technical and vocational study, neglects these 
foundations in order to find room for the more 
specialised training, which it is the proper function 
of the engineering college to provide, may be positively 
detrimental to the best interests of the pupils. As 
things are, the universities are compelled to provide 
first year courses in Mathematics and Science, owing 
to the insufficient preparation of many of the students 
who enter from schools, with the result that time 
available for engineering science proper is unduly 
restricted. 

We do not think that it is necessary, or even 
desirable, to separate engineering boys for all their 
work from the rest of the senior boys who are 
specialising in Science with other aims in view. 
Some modifications of their curriculum will be 
desirable, e.g., more time for mechanical drawing and 
a somewhat different kind of work in mechanics ; 
but the common ground is wide, and the boys could 
be taught together in most of their subjects with 
great advantage. The work in engineering forms 
tends to be narrow and empirical; in advanced 
science forms it is often too abstract and theoretical ; 
each kind of teaching would gain by contact with the 
other. 

The question is often asked whether it is necessary 
or desirable to include workshop instruction for 
future engineers at secondary schools. The matter 
is one oOfy great importance to school governors 
responsible, for providing the necessary buildings and 
equipment. In the questionnaire which we addressed 
to schools on the Head Masters’ Conference, we 
inquired specifically what special facilities were 
available for boys who intended to take up engineering. 
The answers showed that only a very small number 
of schools have fully equipped workshops with 
machine tools; a larger number, perhaps a quarter 
of those who replied, provide facilities for metal work 
as a part of the manual instruction, which is not 
restricted to engineering boys.- In some schools, 
part or all of this practical work is done out of school 
hours. Where there are no engineering workshops 
there is often some modification of the curriculum in 
Science and Mathematics, e.g., the inclusion of 
mechanical drawing and graphic statics, such as we 
have recommended in the preceding paragraph. 
Some schools disapprove in principle of providing 
workshop instruction specially for future engineers, 
and quote the opinion of the Institution of Civil 
Engineers and of the Society of Engineers in support 
of their attitude. Several of the leaders of the 
engineering profession whom we consulted hold the 
same view. Professor Fleming states:—‘‘I am 
opposed to any attempt to introduce engineering into 
school curricula. There is no objection to having 
workshops or model making for boys, but let it be 
considered to be a form of recreation and not a part 
of the school time work.’ Mr. Berriman, chief 
engineer of the Daimler Company, stated that he 
“did not regard workshop practice as so important 
from the engineering standpoint as valuable from 
the educational point of view, provided that it was 
properly co-ordinated with the rest of the work.” 

We think this answer goes to the root of the matter. 
We do not consider that workshop practice is required 
in the special interest of engineering education at the 
school stage ; the demand for-it does not come from 
the engineering profession. Certainly, time should 
not be given to it at the expense of subjects such as 
mathematics, mechanics, physics and chemistry, 
which are fundamental for the engineer. We are, 
however, strongly impressed by the importance of 
manual instruction as a school subject. Provision 
for more advanced instruction may well be made: 
and without conceding all that has been claimed for 
manual instruction by its advocates, we think its 
possibilities have been too little explored in many of 
our leading schools. 


When boys leave school at about eighteen to go: 


into works, usually as premium pupils, the course 
which we have sketched out may want some 
modification. It would be a temporary advantage to 
such a boy at the beginning of his work in the shops 





to have had more practice in handwork than is 
necessary for others, and he should use whatever 
facilities and whatever time the school can give him 
to acquire this experience. It must be remembered, 
however, that the great defect of the pupil system in 
engineering works is that as a rule no one is responsible 
for the necessary theoretieal training ; it is often left 
to chance; a sound foundation at school is therefore 
of the utmost importance. 








MINISTRY OF MUNITIONS ORDERS. 





MACHINE TOOLS. 


In pursuance of the instructions of the Controller of 
Machine Tools, dated February 19th, 1918, Reference 
H.H.B./G.S., the undertaking to be signed by, or on behalf 
of, dealers in engineers’ and machinists’ imported small 
tools is now cancelled. The Ministry of Munitions has, 
however, imposed the following regulations with regard 
to priority classification in r ct of all small tools, 
whether imported or of British manufacture :— 

No firm or person is permitted to issue a class “A” 
certificate with an order for small tools unless 


(a) Such small tools form a component part of a 
direct Government contract, or 

(b) Specially authorised in writing to do so by the 
Priority Department of the Ministry of Munitions. 
Any applications for such higher priority must be 
made through the Director of Small Tools, Charing 
Cross Buildings, Embankment, W.C. 2. 

Any class “‘ A” certificate issued must bear the contract 
number in the case of (a) and the priority permit number 
and classification in the case of (6). Firms holding a 
P.5 maintenance permit are authorised to quote their 
maintenance permit number and priority classification 
on orders for small tools up to the value allowed under the 
terms of their maintenance permit. All other firms and 
persons placing orders for small tools required for the 
upkeep of existing industrial plant should issue a class 
“B” certificate with their order. Orders for small tools 
without certificates may only be accepted when such 
orders can be executed from stock and without prejudice 
to orders received with classification certificates as above. 

Regular dealers ordering small tools for stock may issue 
a class “‘B”’ certificate with their order, but if they do 
they must only dispose of such small tools in accordance 
with the regulations set forth on the back of the certificate. 
They should, however, note that bond-fide munition 
workers, or soldiers engaged on mechanical work who 
desire to purchase small tools in connection with such 
work may properly sign class ““ B”’ certificates provided 
that they state thereon the names of their employers or 
the units to which they belong. 

It will be noted that dealers desiring to obtain small 
tools for sale to the general public without certificates, 
ean only obtain them by placing an order without a 
certificate, and such order will only receive attention when 
the supplier is in a position to give delivery from stock 
without prejudice to orders received with classification 
certificates. It will be noted that the above regulations 
do not permit the issue of a class “A” certificate for 
small tools, which are required for the manufacture of 
goods ordered on a direct Government contract, ¢.g., a 
firm having a direct contract from the Ministry of Munitions 
for the manufacture of guns, may issue a class “A” 
certificate bearing the appropriate priority classification 
attached to the contract for any of the material used in the 
manufacture of the guns, but such a firm can only issue a 
class ‘“‘ B ” certificate for the small tools to be used in the 
manufacture of the guns. 

The forms of priority classification certificates referred 
to (sometimes known as munitions certificates) can be 
obtained from all the principal post-offices. 





MICA. 


Tue Minister of Munitions ordered on April 15th that 
no person should from that date until further notice 
purchase or *take delivery of mica of certain specified 
qualities and size grades in the United Kingdom except 
under a licence issued under his authority, or sell or 
deliver any such mica to any person other than the holder 
of a licence ; and that no person should as from the date 
mentioned use any mica except under a licence. It was 
ordered, also, that all persons should send to the Controller 
of Non-Ferrous Materials (MS/R), Ministry of Munitions, 
8, Northumberland-avenue, W.C. 2, such returns with 
regard to their stocks, purchases, sales and deliveries of 
mica and any contracts or orders made or given to or by 
them requiring for their execution the use of mica as shall 
from time to time be required by the said Controller of 
Non-Ferrous Materials. All applications for licences 
under this Order should be made to the said Controller of 
Non-Ferrous Materials and marked “ Mica Licence.” 
The Order defines the mica coming within its provisions. 





TREADLE LATHES. 


Tue Minister of Munitions also ordered under date of 
April 15th, that the war material mentioned in Regulation 
30a of the Defence of the Realm Regulations should include 
treadle lathes of 3in. centres or over suitable for use in 
cutting or working metal or suitable for use in cutting, 
working or operating on wood. All applications for a 
permit to purchase or enter into negotiations for the 
purchase of the war material referred to in this Order 
should be made to the Executive Officers of the Area 
Clearing House Boards whose addresses may be obtained 
upon application to the Director, Central Clearing House, 
Ministry of Munitions, Charing Cross. Buildings, W.C. 2. 
All applications for a permit to sell or enter into 
negotiations for sale of the war material referred to in the 
Order should be made to the Controller of Machine Tools, 
Ministry of Munitions, Charing Cross Buildings, W.C, 2, 
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AN EXTEMPORISED MUNITION FACTORY. 
No. II.* 


Fuse MANUFACTURE. 


For some time the factory has been largely engaged 
on the manufacture of fuses and shells. We shall 
deal with the fuse section first. Views of this depart- 
ment are given in Figs. 20 to 23 on page . In the 
earlier period of the war brass was used exclusively 
in the manufacture of fuses, but recently cast iron 
has been adopted for the purpose and fuse bodies of 
that metal are being turned out on a considerable 


followed by that of drilling the double key hole, and | 


the formation of the two slots in the base of the cone. 
The*firm has adapted a vertical drilling machine for 
cutting the slots, the drill being replaced by a milling 
tool. A somewhat similar operation follows for 
notching the cap seating. The small hole in the 
body to receive the lead pellet is recessed out on 
still another machine, and other minor operations 
carried out by girls completes the series of jobs before 
the body goes to a polishing machine. After all 


these operations have been duly performed the fuse 
bodies are submitted to a final inspection before being 
subjected to a rust proofing process, which we shall 
describe later. 

















Fig. 11— CYANIDE 


scale. The first process through which the fuse 
bodies are put on entering the works is intended for 
softening the scale to facilitate the subsequent 
machining operations. It carried out in baths 
containing a solution of nitre cake maintained at a 
temperature of between 70 deg. and 80 deg. Cent.ina 
bath in which the fuse bodies are immersed in cradles. 
After removal from the bath the fuse bodies are 
allowed to dry and then cleaned by revolving brushes. 
They are then ready for the machining operations, 
which number over thirty. The first operation is 
that of turning the chucking spigot, which is per- 
formed on Landis screwing machines, which have 
been specially fitted for this purpose with a rotating 
cutter head and travelling carriage to hold the job. 
From these machines the bodies are transferred to a 


is 


series of Cleveland automatics with six tools each | 


and an automatic feed. On these machines the 
sequence of operations is as follows :—First, feeding 


up; second, the rough facing and centring; then | 


rough turning and drilling; next finish forming and 
facing ; and finally, the formation of the check spigot, 


the average limits being ten o~e-thousandths of an | 


inch. After these operations have been carried out, 
the formation of the outside thread on the body is 
carried out on _ thread-milling machines of 
firm’s own design. 
after each operation or group of operations. 
the screw threads the tests are a “go” gauge, by 
which the seating is tested for length and diameter ; 
an effective diameter gauge not to go further on than 
two threads, and a snap gauge for the 
diameters. 

The conical surface is produced on another series 
of Cleveland automatics, the work being done at one 
setting by a compound tool comprising three separate 
cutters, acting simultaneously, on an angle rest on the 
cross slide for roughing, followed by a finishing form 
tool. From these machines the bodies pass to 
another group of Cleveland automatics, on each of 
which six further operations are performed, the work 
comprising centering, rough facing, drilling, reamer- 
ing and finish facing, reamering the flash hole true 
with the gauge pellet hole, and then the final tapping 
for 24 threads and .60in. diameter. 

Then follows a series of small and delicate opera- 
tions. First there are the detent hole and the 
relief hole from the bass and cap face respectively, to 


the | 
Gauging, of course, is necessary | 


j 
For 


outside | 


AND LYCO BATHS 


The use of cast iron for the bodies of fuses, as most 
of our readers are aware, is a comparatively recent 
innovation. The chief difficulty in connection with 
its use has been the production of thoroughly sound 

| castings. We are informed that this trouble has not yet 
been quite overcome, and the * wasters’ due to this 
cause are not infrequent. As regards the machining 
work, when the large number of delicate operations 

'and the extremely fine limits of error imposed are 
taken into consideration, some 5 per cent. of defective 
bodies cannot be considered at all excessive. 

The steel caps for the fuse bodies are made from 
bars on Gridley 4-spindle automatic machines. On 


| which has proved perfectly trustworthy. 


finish tapping, and thread milling complete the 
series of operations on these parts before the caps are 
polished, cleaned and plated. 

One of the disadvantages of the cast iron fuse body 
is rusting, and the conditions under which shells are 
handled, however careful the methods may be, 
cannot exclude atmospheric influences. Many 
methods have been tried to prevent this trouble, 
including plating; but no other solution of the diffi- 
culty being satisfactory the firm adopted a process 
It is based 
on the known fact that when cast iron is heated to a 
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Fig. 13—BURNER FOR HEATING FURNACE 


temperature of 700 deg. Cent. or higher in an oxidising 
atmosphere, a film of magnetic or black oxide of 
iron, FesQq is formed on the surface. This film 
affords considerable protection against rusting, but 
will, in course of timeand exposure to the atmosphere, 
be converted to brown oxide of iron, Fe,0, To 
prevent this atmospheric action the bodies are dipped 
while at the temperature above mentioned in 
vegetable oil, such as cotton seed oil. The heat of the 
part causes the oil to form a varnish or protective coat - 
ing which, though roughly, impregnates the oxidised 














Fig. 12-ELECTRICALLY-DRIVEN AIR COMPRESSOR 


be drilled on small double-headed horizontal drilling | 


machines of the firm’s own make. Finally these 
holes ar> connected by a .086in. hole made by a 
pilot drill in a vertical machine. The detent hole 
has then to have a square bottom cut by a square 
faced drill and recessing the hole for tapping for 
the plug is the next of the series of operations. The cen- 
trifugal bolt hole has to pass accuretely through the 
centre of the detent hole, and the drilling of this hole 
is carried out on a handy little horizontal machine, 
which receives the body on a centre spindle and peg 
for locating purposes. 
then recessed to receive the plug. This operation is 


* No. I. appeared 12th April, 


The centrifugal bolt hole is | 


these tools the cone is finished with the exception of 
polishing, and the finishing of the threaded portion 


carried out on Ward’s capstan lathes. The opera- 
tions on the latter comprise facing and reducing the 
threaded portion to the accurate length, drilling 


This is all the work of girls, and girl setters are now 
being successfully employed. The holes in the caps 





| setting on a milling machine. Counter boring the 
| hole to receive the head of the spindle, rough and 


and cap seating are left for subsequent operations | 
|in an oxidising furnace ; 


the spring recess, square bottoming, and chamfering. | 
bodies per week, and is operated almost entirely by 


are next drilled on sensitive drilling machines, then | 
reamered, and the slots are formed in 16 caps at one | 


surface. The process involves the following opera- 
tions :—(1) Cleaning the bodies to get rid of dirt, 
grease, &c.; (2) drying; (3) heating to 700 deg. Cent. 
(4) quenching in cotton 
seed oil; and (5) drying. The apparatus in use at 


| the works, whichis shown above and in Figs. 14to 19 


on page 337, is capable of dealing with some 40,000 fuse 


women; actually, one man and eight women per 
shift. The fuse bodies are first suspended in a bath 
containing some 40 gallons of a caustic solution 
valled Lyco—Fig. 11. After treatment for about 
three minutes to remove all grease, they are 
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THE TREATMENT OF CAST-IRON FUSES 





Fig. 14--AIR-DRYING AND HEATING APPARATUS 














Fig. 16-—-LOADING END OF FURNACE 


. 15—-REVERBERATORY GAS 








FURNACE 








Fig. 17—OIL TANK AND CONVEYOR 








Fig..18—LIFTING AND QUENCHING FUSE BODIES 


then washed in cold running water and transferred | 
to an electrolytic bath containing a solution of | 
cyanide of potassium or sodium—98 per cent. pure— | 
in the proportion of 4 oz. per gallon of water. In| 
this bath the articles are suspended on steel hooks from 
kathode brass bars, and a current of electricity passes 
between the bodies and cast iron plates suspended 
in the bath to form the anodes. A current of 25 
ampéres, at 8 to 10 volts, is passed through the bath, 
and after about 5 minutes treatment the bodies will 
have been thoroughly cleansed. 'To remove all traces 
of cyanide they are then passed into a. hot 
water tank in which they remain a further period 
of 3 to 4 minutes to become thoroughly warm and | 
expedite the drying process. They are then placed | 
in a heated sawdust bin and dried, the sawdust being | 
subsequently blown away and the drying completed | 
by a hot air blast. The necessary pressure is pro- | 
vided by an electrically-driven compressor—Fig. 12— 





with an automatic control for maintaining a pressure 
of 80 lb. per square inch, but all traces of moisture 
have to be removed from the air before it can be used. 
It has, therefore, to pass through the drying and 
heating apparatus shown in Fig. 14. The cool, damp 
air enters at the top of the right-hand chamber, and 
the moisture is deposited in the bottom The air 
passes through a central pipe and out at the top, and 
is led to the bottom of the second vessel. This 
vessel encloses a perforated cylinder containing cal- 
cium chloride, through which the air passes giving 
up its moisture. It then enters a third vessel, 
where it is filtered through cotton wool before being 
led to the heating apparatus shown on the left. The 
heating appliance consists of a sheet iron box, tri- 
angular in section. The air pipe extends along inside 
the top, andis heated by a series of bunsen burners. 
From it the heated air under pressure passes to 
blowing taps or nozzles, which are used to dry the 


Fig. 19—AIR DRYING APPARATUS AND SAWDUST BATHS 


| bodies. After this process, the fuse bodies are 
| placed in a Richmond gas-heated reverberatory 
furnace, 9ft. long, 10}in. wide and 12in. high— 
| Figs. 15 and 16. It is large enough to hold about 
| 120 bodies at atime, and will deal with 400 per hour. 
| Aram actuated by a hand wheel and rack pushes the 
| plates carrying the fuse bodies into the furnace, and a 
small hood is provided over the inlet to facilitate the 
loading, while a brick hood is built over the exit so as 
to conserve the heat of the plates and prevent chilling 
of the bodies. The plates for carrying the bodies 
| have sets of lugs cast on their upper surface and on 
| them the bodies rest. There are three lugs for each cast- 
ing and these lugs have knife edges to prevent marking 
the bodies. The latter are placed nose downwards. 
The furnace has a series of bunsen burners arranged 
|so as to give an even heating. The gas is supplied 
| at a pressure of 10 Ib. per square inch, and is con- 
' trolled by a hand wheel, as shown in Fig. 16. The 
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burners are constructed as shown in the sectional 
illustration, Fig. 13. 

In operation one of the plates which carry the fuse 
bodies through the furnaces is put in position in front 
of the inlet. At a given time the plates are pushed 
forward by the ram, and this pushes out another plate 
at the end of the furnace. After the la‘ter has been 
emptied it is carried to the entrance of the furnace 
for reloading. The heat in the furnace is so arranged 
that the temperature of the bodies gradually rises, 
until by the time they reach the middle they 
are heated to about 700 deg. Cent., and this heat 
is maintained until they pass out at the other end. 
The whole process occupies about 20 minutes. This 
part of the process depends upon the admission of as 
much air and as little gas as possible, consistent with 
maintaining the necessary temperature, and the 
burners are adjustable for this purpose. After being 
heated to the required temperature, the next process 
is that of quenching in oil, and is performed in a 
tank—Figs. 17 and 18—placed at the exit end of the 
furnace. It is 10ft. long by 2ft. wide by 4ft. Gin. 
deep, and is sunk into the floor so that the top 
is about 2ft. above floor level. This tank is 
filled with cotton seed oil. If the bodies come to rest 
suddenly after being placed in the bath they are 
marked by the surface they rest upon. They must 
therefore be cooled to such a degree that the oil 
coating is formed evenly over the whole surface 
before they come into contact with the conveyor 
which carries them out of the oil tank. They are 
therefore immersed for some seconds in the main body 
of the tank, and then transferred to a hopper fitted 
with baffle plates, which is situated in the same tank. 
On this they fall from side to side until they reach 
the conveyor at the bottom of the tank,.into which 
they fall lightly, and, owing to the time taken in 
falling, they are cooled down sufficiently to avoid 
taking the impression of the surface they come in 
contact with. The red hot castings are lifted from 
the furnace plates by means of a fork slipped under 
the relief of the thread,as shown in Fig. 18. The 
conveyor—Fig. 17—consists of a series of horizontal 
buckets of length to suit the width of the tank and of 
suitable section. The buckets are mounted .on 
chains which are driven at a slow speed by a motor 
and reduction gearing. The conveyor is arranged 
at an angle, the lower end being submerged nearest 
the furnace, while the other end projects above the 
tank. The hot oil is drawn from the top of the tank 
by a circulating pipe immediately belew the surface 
of the oil. It is pumped to the cooler by a small 
reciprocating pump and the cooled oil runs back 
into the bottom of the tank by gravity. The temper- 
ature should never exceed 100 deg. Cent. The cooler 
is of the Heenan and Froude type. 

The fuse bodies are picked off the conveyor and 
transferred to the drying bins, where they are dried 
with sawdust—Fig. 19. First coarse sawdust is used 
and then fine, the small threads dried out by the fine. 
The sawdust is afterward removed by a hot air 
blast, and then a final blowing is undergone before 
inspection. It might be anticipated that there would 
be some deformation due to expansion and contraction, 
but we are informed that the amount is quite negligible. 
The finish produced is very satisfactory, the bodies 
having a dull black appearance, almost like ebony. 








AN INCOME-TAX CONCESSION. 


A MEMORANPOx has been issued by the Board of Inland 
Revenue on the subject cf allowances for wear and tear 
and obsolescence of plant and machinery. It will be 
recalled that the existing law authorises a deduction, in 
assessing the profits of any trade, manufacture, or concern 
in tae nature of trade, chargeable under Schedule D, of 
such an amount as the Income Tax Commissioners con- 
cerned “‘may think just and reasonable as representing 
the diminished value by reason of wear and tear during 
the year of any machinery or plant used for the purposes 
of the concern.” This deduction is in addition to the 
allowance made in respect of the cost of repairs to the 
machinery cr plant. There is no statutory limit to the 
amount the Commissioners may allow in any year, but 
the aggregate amount of the deductions must not exceed 
the actual cost of the machinery and plant to the person 
by whom the concern is carried on. Although no fixed 
scale of allowance is prescribed by law, definite rates of 
depreciation on different classes of machinery have been 
agreed upon in a number of important industries as the 
result of applications by representatives of the industries 
to the Board of Inland Revenue, and a schedule of these 
rates is appended to the memorandum. 

With the exception of the rates relating to motor 
omnibuses and saw milling machinery, the whole of the 
rates of depreciation given in the schedule were fixed 
under pre-war conditions. Cases, however, have arisen, 
especially since the commencement of the war, in which 
machinery is suffering exceptional wear and tear owing, 
for example, to extra hours of running, the difficulty of 
obtaining material for effecting repairs, the rougher usage 
to which the machinery is subjected owing to the employ- 
ment of unskilled labour, and the fewer opportunities 
available for having the machinery overhauled. In such 
cases applications for special rates of depreciation are 
entertained ; but, generally speaking, the circumstances of 
individual cases are found to vary so widely as to render 
it impracticable to fix a uniform scale, and each application 
is dealt with on its own merits. In addition to the 
allowance for wear and tear of plant and machinery, there 
has been in operation since 1897 an allowance for obsoles- 
cence. In one class of case, namely, concerns which are 





* controlled’? under the Munitions of War Act, 1915, 
the income tax allowance has been temporarily extended, 
by the Finance Acts of 1916 and 1917, to include the 
deductions for “ exceptional depreciation or obsolescence 
of buildings, plant or machinery ” which are allowed for 
excess profits duty and munitions levy purposes. This 
allowance prevents the hardship that would otherwise 
arise owing to the circumstance that “ controlled estab- 
lishments,”’ being held at the disposal of the Government, 
may be required to alter completely the course of their 
business and to undertake exceptional expenditure which 
may be of little or no post-war utility to them. The 
Finance Acts of 1916 and 1917 accordingly authorise the 
Commissioners to revise the income tax allowance so as 
to enable a deduction to be made from profits of the 
difference between cost and post-war value of installations 
and extensions (including buildings) which would not have 
been undertaken but for the war and the express require- 
ments of the Government. The memorandum can _ be 
purchased at H.M. Stationery Office, Imperial House, 
Kingsway. Price one penny. The reference number 
is Cd. 9022. 








THE VALUE OF THE IMPACT TEST. 


THE value and the meaning of the impact test received 
a somewhat searching analysis at the Institution of Auto- 
mobile Engineers, on April 10th, on the occasion of a paper, 
by Captain Philpot, entitled “‘Some Experiments on 
Notched Bars.” The paper described, in a most detailed 
manner, a large number of experiments, the primary 
object of which was to obtain suitable dimensions and 
shape fora round notched bar test piece, which could be used 
in acceptance tests on heat treated steels, in place of the 
standard square test piece. Under present conditions 
the pressure on milling and shaping machines is such that 
it appeared desirable, if possible, to remove the machining 
of notched bar test pieces from such machines, and the 
first object in view, when the experiments were started, 
was to obtain a type of test piece which could be produced 
entirely by machining on an ordinary lathe. 

Briefly put, Captain Philpot has met with consider- 
able success, and a round test piece has been evolved which 
fulfils the conditions with sufficient accuracy for the 
purpose in view, the test piece being produced entirely 
by machining in a lathe, the notch being made by turning 
in an eccentric mandril. This eccentric mandril, how- 
ever, has one disadvantage, in that it must turn 
through 360 deg., and the machining of the test piece 
takes place during but about 24 deg. of this motion. This 
objection, however, is partly overcome by mounting four 
test pieces in the mandril, but an alternative method 
has been devised in which the notches in the round test 
piece can be milled or shaped, in place of turning them in 
the eccentric mandril. 

The experiments naturally carried Captain Philpot to 
other considerations than the mere round test piece, and 
the following conclusions which he came to indicate fairly 
well their nature : 

(1) Round test pieces (of types illustrated) are suffi- 
ciently good approximations to the standard square test 
piece for use in acceptance tests on steel where facilities 
for machining the square test piece are lacking or in- 
sufficient. 

(2) Notched test bar pieces, with relatively large radii 
at the roots of the notches, are insensitive, and are there- 
fore unsatisfactory. 

(3) The tensile test, even where an extensometer is used, 
does not give any satisfactory criterion for detecting the 
condition of the material, which gives low values on the 
notched bar tests. 

(4) The notched bar test, made on a pendulum testing 
machine, is not essentially an impact test. 

(5) The notched bar test may be made in either the 
Charpy or the Izod pendulum machines, and should give 
similar values except for very tough specimens. This 
similarity could probably be increased even for the higher 
values if the span for the 10 mm. square test piece were 
made 44mm. instead of 40mm., or the length of the 
Charpy specimen reduced, so that the specimens which 
were not entirely broken through were bent to the same 
included angle as in the Izod machine. 

A point of importance brought out in the discussion 
was the view of the practical man of the value of the impact 
test. The matter was first raised by Commander Jenkins, 
who contended that the impact value of a steel has no 
direct value in designing, for instance, a crank shaft, and 
that we do not understand the relationship between elon- 
gation and impact value in regard to the factors which 
really govern the strength and the useful properties of 
a steel in a crank shaft. He thought it possible that elon- 
gation was some index of the fatigue range, and that pro- 
bably the Izod figure was some indication of the rate at 
which minute cracks will extend in the shaft. At the 
same time, he thought it was safe to assume that a high 
Izod test had a value. 

Dr. T. E. Stanton said that the few cases at the National 
Physical Laboratory during the past four or five years, 
in which failure had occurred through faulty heat treat- 
ment, were shown definitely by the impact test. He did 
not think the mere fact that one only had a lathe need 
prevent the use of the square test piece, and he sketched 
a device used at the National Physical Laboratory which 
enabled square specimens to be prepared by boy labour 
in twenty minutes. 

Mr. H. W. Dickenson called attention to the fact that 
the bulk of Captain Philpot’s work was with nickel-chrome 
steels. That fact should be borne in mind, because the 
impact test did not, in the same precise way, pick out the 
undesirable variations in the heat treatment when dealing 
with carbon steel, as it did with nickel-chrome steels. 
His firm used the round test piece, and in the test house 
and workshops a preference was expressed for it, It was 
found to be easier to machine and easier and quicker to 
make. However, the trouble was that the impact test did 
not enable us to tell, from the micro-structure, the quality 
of the stecl. ‘lake a piece of nickcl-chrome steel, oil 
harden it at 1000 deg Cent., temper it at 620 deg., and 
quench in water; take another piece of steel from the 
same bar, and oil harden it at 800 deg., quench at {620 
deg., and very slowly cool, and very different results would 








be obtained Most of them, a few years ago, would have 
said the second piece would give a good steel, and the 
first one not, but the Izod test would give, say, 50 foot-lb. 
for the most objectionable looking structure shown by 
the first one, whilst the second one, which gave a beauti- 
fully fine grain structure, would show about 15 foot-Ib. He 
would not attempt to explain what it was that cause 
this difference, although he had a feeling that it was con- 
nected with the bonding between the crystals. 

Mr. A. A. Remington did not think the author’s round 
test piece was any improvement on the standard square 
piece from the point of view of enabling the properly 
heat-treated specimen to be sorted from the improperly 
treated one. He did not think the round piece was 
easier to machine. So far as the value of the impact 
test was concerned, he contended that it represented the 
testing of materials under abnormal conditions. Whilst 
all engineering structures had shoulders and corners, they 
were not usually designed so that they ripped right across 
at one blow. What it was desirable to know was the sort 
of notch or shoulder that could be put with safety in a 
material of a known tensile strength without risk and 
failure by fracture or fatigue. Whilst the notched bar 
test gave some information, the co-relation between it 
and what the designer might safely put in was not very 
obvious to him. 

Mr. T. Flather agreed with the views put forward by 
Mr. Remington. He had always felt that as far as pos- 
sible physical tests should follow the definite requirements 
of the engineer and the designer ; the notched bar test, 
whatever its form, did not do so. What was there to 
prevent the adoption of an impact test piece which, while 
it had no notch in it, approximated very nearly to some 
of the things that were required in engineering practice ? 

Dr. W. H. Hatfield, speaking on the same point, said 
that if the same tests were applied to carbon as to nickel 
steels, the carbon steel would be shown to be very brittle. 
Clearly, there was an explanation, and the obvious 
one was that a steel of 10 foot-lb., providing its elastic limit, 
yield, maximum stress, reduction of area and elonga- 
tion were all right, was not a brittle steel. He would 
undertake to fly to Paris and back next week in an aero- 
plane that hada crank shaft with an impact value not 
exceeding 10foot-lb. The fact was that large tonnages of 
steel used for the most vital parts had impact values, 
which would shock some people, yet these steels were 
faithfully fulfilling their functions under most stringent 
conditions ; hence, they could not be brittle. He had 
examined many failures, and had met with steels that had 
failed badly which had an impact value of 60 foot-ib. 








THE GIBRALTAR TUNNEL. 


Tue Gibraltar Tunnel is one of those perennial schemes 
which periodically exercise the imagination of engineers. 
lt is true that the proposal to construct a tunnel under the 
Straits of Gibraltar has not cropped up quite so frequently 
as some other great engineering projects have done, and, 
in fact, the only occasion on which it has been considered 
seriously was in 1898, when the French engineer, Berlier, 
drew up his plans. The idea was at that time, however, 
regarded as impracticable. 

M. Henri Bressler has now endeavoured to revive 
interest in the scheme, and at the last meeting of the session 
of the French Civil Engineers, he read a paper on the 
subject. He first of all pointed out what a powerful factor 
such a tunnel would be in the development of the port of 
Dakar in particular, and of Spain and Morocco in general. 
There would be a direct line from Paris to Senegal, and the 
journey from Paris to St. Louis could be accomplished in 
three days. If connected up with the great Trans-African 
Railway, contemplated by the British, it would be possible 
to travel from London to the Cape in a week, assuming, 
of course, the existence of the Channel Tunnel, as well as 
the Gibraltar Tunnel. 

The separation of Burope from Africa at this point was 
due to some terrible cataclysm in a remote geological age. 
The depth of water is, of course, in some places very great, 
and the sea bottom is extremely rugged and irregular. 
However, if the site were carefully chosen, it would not be 
necessary to go below 840 m. The point of departure on 
the Spanish side would be Tarifa, and on the Morocco side 
there would be a choice of two points, each of which has 
its own special advantages. The total length of the tunnel 
would be about 25 kiloms., and a train travelling at 
80 kiloms. would traverse it in 20 minutes. There is a 
difference in gauge between the French and Spanish 
railways, and the author takes it for granted that it is the 
Spanish lines which would have to be altered, or that a 
separate line should be constructed. The Trans-African 
part of the line should offer no peculiar difficulty, and 
the ground has, in fact, been already surveyed with this 
end in view. 

In estimating the cost of construction, the author starts 
with the figure of 4415f., which is the average cost per 
metre of the four principal Alpine tunnels: Arlberg, 
Mont-Cenis, Gothard and Simplon. Taking this figure as 
a basis, it is estimated that the cost of a marine tunnel 
would be a little more than double the cost per metre of 
the land tunnels above named, say, 10,000f. per metre. 
Assuming the total length of 25 kiloms., this would mean 
250,000,000f., to which must be added a_ further 
110,000,000f. for improvements in the port of Dakar, 
making a total of 360,000,000f. 

There is no doubt that Morocco would derive con- 
siderable benefit from such a scheme, and France and 
Spain would share very largely therein. It should very 
greatly facilitate trade with West and South Africa 
without being in any way detrimental to the existing 
shipping lines. In fact, one of the French shipping 
journals, in commenting on the scheme, is of opinion that 
the shipping world would ultimately benefit. The same 
journal adds that France is obviously qualified to under- 
take this great work, and that if careful investigation 
indicates that the proposal is feasible the necessary capital 
should be easily found by French capitalists without any 
help from the State. : 
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RAILWAY MATTERS. 





THE President of the Local Government Board stated 
in the House of Commons on the 11th instant, that the 
allegations as to the exodus of aliens from London were 
exaggerations. 


Tue Glasgow and South-Western Railway Company 
has given an intimation of its intention to promote a Pro- 
visionul Order for the transference of the Ayr Harbour 
from the Harbour ‘Trustees to the railway company. 


TELEGRAMS from Egypt state that the fares on the 
Egyptian State Railways are to be further increased by 
50 per cent., making an advance of 100 per cent. since 
the outbreak of war. Freight rates are to be increased 
from 50 to 150 per cent. 


In this column of our issue of December 14th last we 
mentioned that a man formerly in the engineering depart- 
ment of the London and North-Western Railway had 
received the Victoria Cross. The same company has now 
another such honour to the credit of its staff, in the person 
of Lance.-Cpl. John Alexander Christie, London Regiment 
(Finsbury Rifles), attached K.R.R.C., formerly a parcel 
clerk at Euston. 


In this column of our issue of March Ist, it was stated 
that the South Australian Government had been in 
communication with the Agent-General respecting the 
appointment of an expert to report upon the whole 
railway system of the State. It is now announced that 
Mr. P. A. Anthony, the general manager and chief engineer 
of the Federated Malay States Railways, has been selected 
to make the report. 


THE Great Central Railway Journal, in describing the 
Great Central new 2.8.0 class of goods engines, says that 
this engine is similar to those sent overseas, and that the 
Ministry of Munitions decided to have this type of engine 
constructed for France, and no fewer than 235 of them 
have been ordered from various builders, all of which have 
been made from the drawings of Mr. J. C. Robinson, the 
Great Central Company’s chief mechanical engineer. 


IN answer to a question as to a lack of third-class 
accommodation and a superabundance of first-class, it 
was stated in the House on the 9th instant, that it was 
often impracticable to alter the make-up of trains in 
accordance with the variations which may occur in the 
relative number of first and third-class passengers 
travelling at different periods of the day. There was no 
reason to think that the railway companies provided more 
first-class accommodation than was necessary, but the 
attention of the Railway Executive Committee had been 
drawn to the matter. 


On the 21st ult. Mr. Butcher asked in the House of Com- 
mons whether, having regard to the congestion of goods 
traffic on railways and to the facilities offered by the canal 
svstem for the transport of heavy goods, the various 
Government departments concerned in the transport of 
war and other stores, would be recommended to utilise 
the canals to their fullest capacity. To this Sir Albert 
Stanley replied that these departments were fully aware 
of the desirability of so utilising the canals, and that they 
were arranging for the transport of any commodities that 
could suitably be conveyed by canal so as to relieve the 
railways. Answering a subsequent question, Sir Albert 
said that he believed that all canal boats were now manned. 


Tue House of Lords, on the 25th ult., gave judgment 
in a case relating to an agreement made in 1901 between 
the Bristol Corporation and the Great Western and Mid- 
land Railway Companies as to certain traffic to and from 
the Corporation’s docks at Avonmouth. Under the 
agreement in question the companies have to pay the 
Corporation for all * traffic taken from or delivered to” 
the companies that is in excess of the amount of the average 
of the five years previous to the opening of the docks in 
question. The present dispute arose out of the contention 
of the companies that traffic hauled for lessees of ware- 
houses should be excluded from the calculations, and judg- 
ment in favour of the companies was given by Mr. Justice 
Sargent. The Court of Appeal, however, reversed this 
decision, and the companies therefore took the case to 
the House of Lords, where it has been unanimously decided 
by the Lord Chancellor and four other judges to reject the 
appeal. 


OnE of the principal guests at the luncheon held on the 
9th instant, in connection with the annual meeting of the 
Azsociation of Chambers of Commerce of the United 
Kingdom, was Sir Albert Stanley, the President of the 
Board of Trade. In responding to the toast of his health, 
he said that at the end of the war practically the whole of 
the trade and industrial activity of this country would be 
under some form of control, either direct or indirect. and 
it would be the-function of the Government to see to the 
abandonment of these controls the moment the national 
position would admit. He could not conceive anybody 
desiring in the national interest that this control should 
be continued a day longer than was absolutely necessary. 
Sir Albert then proceeded to say that he excluded from 
this statement any reference to the railways or canals, as he 
did not believe that it would be in the national interests 
that the railways and canals of this country should revert 
to the pre-war state. 


ACCORDING to the War Cabinet Blue-book for 1917, there 
were, in July, 1914, 9000 women employed on eleven of 
the trunk railways of England, and now there are 50,000. 
According to the speeches of the various chairmen at the 
recent annual meetings of the companies, the numbers 
of women employed by some of the individual companies 
are as follows:—London and North-Western, 8392; 
Great Western, 6174; Midland, 9000—as compared with 
1300 before the war; North-Eastern, 8520—as compared 
with 1575 before the war; Great Northern, 3200; Great 
Central, 5409; Furness, 113; Metropolitan, 522; Glasgow 
and South-Western, 1202, and Highland, 148. In this 


column of our issue of the 22nd ult. we mentioned why 
the Midland and South-Western Junction Co. did not find 
it convenient-to employ female labour about the stations, 
namely, that each member of the staff was expected to 
be capable of a multiplicity of duties, some of which were 
unsuitable and dangerous for women. 

. 





NOTES AND MEMORANDA. 





Tr is reported that an American company has succeeded 
in making a fine platinum wire to take the place of spider’s 
web for cross hairs in telescopes, &c. ‘The wire is said to 
be .000975in. diameter. 


Tue record for one day’s production of a well-known 
American motor car is said to have been established on 
November 26th last year, when 3866 complete vehicles 
were turned out. The proposed production for the present 
year is 900,000 cars. 

Tue loss of heat conductivity in a boiler due to soot 
on the heating surface is well known. The loss of con- 
ductivity has been calculated at 9.5 per cent. for a layer 
of sin. of soot, 26.2 per cent. for rsin. layer, 45.2 per 
cent. for jin. layer, and 69.0 per cent. for y%in. layer. 


ANALYSES show that platinum does not occur pure, 
but as a mechanical mixture with metallic iron, containing 
73.1 to 90.98 per cent. of the precious metal. Associated 
with the latter are small quantities of the platinum group 
of metals, namely iridium—0.22 to 5.39 per cent.— 
osmium, palladium, rhodium and ruthenium. 


AN alloy for bearing metal, recently patented in America 
by Mr. H. K. Sandell, consists of two parts by weight of 
copper, one of antimony, and smaller percentages of lead 
and nickel. The antimony is to give the hardness, and 
the nickel toughness. For high speed dynamo shafts of 
steel the following alloy is given :—4 Cu, 2 Sb, 1 Pb, 1 Ni. 
The bearings do not require any lubricant. 


THE unit for measurement of air and similar gaseous 
pressures when expressed in absolute units is the “ bar.” 
A pressure of one bar is a force of 1,000,000 dynes 
per square centimetre of area.. It is exactly equivalent 
to the pressure of a mercury column of 750.016 millimetres 
at 0 deg. Cent., and reduced to standard gravity at sea- 
level and latitude 45 deg. The familiar standard atmos- 
phere of 760 millimetres equals 1.0133 bars. 


THE great extent of the American motor car industry 
is shown by the following figures :—There are £160,000,000 
of capital invested in the 550 motor vehicle manufacturing 
plants in thirty-two States, and there are 300,000 workers 
employed. Their wages in 1917 approximated £60.000,000 
and the wholesale value of their products was £200,000,000. 
The production of passenger cars in the year 1917 was 
1,800,000, and of commercial vehicles 181,000. : 


Tue benefits usually claimed as resulting from titanium 
treatment of cast iron are summed up as follows :— 
(1) An improvement in machining qualities of the iron ; 
(2) an increase in the hardness of chill; (3) an increase 
in soundness of castings ; (4) an increase in the strength ; 
and (5) that but extremely smal] amounts of titanium 
are needed to produce the results given in 1 : 0.04—0.05 
per cent. titanium being claimed to be effective. 


IN a paper read some time ago before the Electrical 
Association of Australia, on a ‘‘ Magnetic Steel Band 
Drive,” by Mr. P. L. Weston. the author states that he 
finds that good adhesion can be obtained between mag- 
netic pulleys and steel bands 0.015in. and upwards in 
thickness. He says the magnetic drive has a wide scope 
of application and is specially useful for heavy drives 
where a fluctuating load has to be transmitted with large 
reduction ratio. A No. 18 gauge band, 2in. wide, running 
at 5000ft. per minute on a minimum pulley diameter of 
45in. would transmit 250 horse-power, and thus replace 
four l}in. ropes or a 2lin. double leather belt. The steel 
band would save 18ft. on length of drive and 13 horse- 
power losses, compared with belt, or 26 horse-power com- 
pared with rope drive. 


In the November-December number of the Revue de 
Metallurgie, Messrs. Damour and la Moriniére describe 
their method of estimating the total carbon in fuels. Their 
method is a derivative of the Wohler bomb calorimeter 
method, and permits of estimating the total carbon quickly 
and accurately. A quartz capsule containing 0.5 gramme 
of the fuel to be tested is placed in the apparatus. After 
explosion, the opening of one of the jets connected to the 
gauge tubes permits of the gas circulating in the absor- 
bent media. Every trace of carbonic acid gas is thus 
shown. Weighing the tubes after an hour and a-half gives 
the total carbon. The necessary correction is made to 
allow for the carbonic anhydride remaining in the bomb. 
The error is less than one part in 1000. The authors men- 
tion some vaporisation tests on a battery of boilers. The 
estimation of the total carbon in the coal and the cinders 
and the determination of the calorific value allow of 
determining the loss in the cinders, and the total carbon 
passing into the chimney-stack. 


IN a comparative study of the calorific disturbances 
caused in the annealing of cold-hammered or hardened 
steels, M. Cloup has observed complete parallelism between 
the two phenomena. The experiments—described before 
the French Academy of Sciences—were made by the 
differential method of Roberts Austen, using for recording 
purposes a Saladin-Le Chatelier galvanometer. The 
following results were obtained :—(1) The heating curve 
of steels previously cold-hammered or hardened, shows 
at about 400 deg. Cent., a point characterised by a libera- 
tion of heat. (2) The change in condition produced at this 
temperature proceeds slowly, both with cold-hammered 
and hardened steels. Two samples of the same steel 
(0.12 per cent. carbon) were treated, one being quenched, 
at 1000 deg. Cent., in water at 15 deg. Cent., and the other 
cold-hammered, both then being heated at 640 deg. Cent. 
for twenty-five minutes. Both of these samples showed 
this special 400 deg. Cent. point when reheated a second 
time. After annealing for twelve hours, at 600 deg. 
Cent., the transformation in question was complete, and 
a fresh heating curve showed no irregularity. (3) This 
change of state is irreversible. The cooling curves of steels 
quenched, or cold-hammered, are quite regular. This 
change must be accompanied by a very abrupt change in 
volume. The metal, not being malleable at 400 deg. Cent., 
becomes the seat of internal tensions, which lead to a break 
in equilibrium. If by external work on the steel (e.y., 
cold-hammering) these internal stresses are increased, 
the conditions are then most favourable to the production 
of cracks—an accident which frequently happens when 
working and heating cold-hammered steels. 








MISCELLANEA. 





Tr is reported that a three-cylinder rotary petrol engine 
is to be put on the market this year in America for motor 
car purposes. 

Ir is reported that German agents in Russia are buying 
up all the available platinum, which has been extremely 
scarce in Germany of late. 

Tue British Columbia shipbuilding programme is to 
be augmented by the construction of forty wooden ships, 
aggregating a total of 140,000 tons. 


Cuprous oxide, the manufacture of which was formerly 
confined to Germany, is now being made in England, the 
home-made product being said to be equal to that of the 
Germans. 

A new Norwegian company proposes starting a ship- 
building yard at Leirvik, Stord, for the construction of 
wooden vessels of from 600 to 800 tons after an American 
pattern. The necessary ground has been acquired, and 
the preparatory work commenced. It is expected that 
the yearly output will be eight vessels. 


Tue Secretary of the Decimal Association reports that 
at the annual meeting of the Associated Chambers of 
Commerce, held on April 9th and 10th, a motion was 
passed urging the Government to pass into law the Decimal 
Coinage Bill, prepared by the Executive Council of the 
Associated Chambers of Commerce in conjunction with 
the Institute of Bankers and the Decimal Association. 


A RECENT issue of a Russian paper states that it has 
been decided by the authorities to turn the two syndicates, 
the Prodameta and the Krovlya, into a Government 
Department for the control of the iron and steel industry 
in Russia. All concerns with blast-furnace plants will 
in future be obliged to sell their pig iron through the new 
Government Department, and even non-syndicated works 
will have to sell all their iron and steel through the same 
official channel. 

Ir is impossible to predict future developments in the 
electrical industry, says a writer in the Electrical World, 
New York, but if an increasing price of fuel and a decreas- 
ing rate for electric service should force electrical heating 
to be considered as an economic development it can readily 
be seen that not only will costly and radical changes be 
required in the underground electrical systems in our large 
cities, but the present huge power stations will be totally 
inadequate to meet requirements. 


Tue Browning light machine gun, which is being used 
by the American army, weighs only 15 lb., with the maga- 
zine loaded with twenty rounds, and is, therefore, 11 Ib. 
lighter than the Lewis gun. It is air cooled. According 
to the Iron Age, it is now being manufactured on a 
quantity basis by automatic machinery, recently com- 
pleted. Three large specially equipped factories are 
now working on these guns, and deliveries will continue 
regularly and in increasing volume. 

A 35,000-kilowatt, 20-stage, 1500 revolutions per minute, 
25-cycle, horizontal, single-cylinder, impulse steam turbine 
in one of the stations of the Boston Elevated Railway 
Gompany was completely disabled and seriously damaged 
while on service recently. A distorted cast iron diaphragm 
in the eighteenth stage presumably fouled the eighteenth 
wheel, breaking off the buckets, after which the buckets 
and diaphragms from the eighteenth stage on to the last, 
or twentieth, wheel, also the entire casing, were destroyed. 


A TEMPORARY law has been passed by the Norwegian 
Odelsting which will make the establishment of new 
banks, the extension of existing banks, or the formation 
of branches by the latter subject to Government sanction. 
The Finance Department when considering applications 
will obtain the advice of the Bank of Norway. The law 
is a temporary measure against the excessive number of 
new banks which have been started during the last few 
years. It is, however, understood that the Government 
will discuss the question of a complete revision of the 
banking legislation, says the Anglo-Norwegian Trade 
Journal. 

WE méay remind our readers that the Institution of 
Mechanical Engineers holds a sum of £200, presented 
last year by Sir Robert Hadfield, which, with any income 
therefrom, may be awarded at the discretion of the Council 
of the Institution as a prize, or as prizes, for the description 
of a new and accurate method of determining the hardness 
of metals, especially of metals of a high degree of hardness. 
The Council will consider annually all communications 
received, and may then award a prize or prizes. But in 
January, 1922, the offer of prizes will be withdrawn, and 
any unexpended balance of the Prize Fund will be diverted 
to any other purposes to be determined at the discretion 
of the Council. Particulars can be obtained from the 
Secretary. 


A NEw departure on the Kolar goldfield has been the 
establishment of a brickmaking industry, says the Mining 
World. Experiments have demonstrated that the large 
accumulation of slimes at the various mines on the field, 
hitherto regarded as a waste product, can, with an admix- 
ture of clay, be converted into bricks of excellent quality 
and superior to those acquired from outside sources. A 
company has been formed whose operations will be con- 
ducted solely for the benefit of the companies on the field, 
whose requirements of bricks for lining circular shafts 
and for general purposes are on a considerable scale. It 
is intended at a later date to extend the company’s opera- 
tions to the production of fire-bricks, clay crucibles, &c., 
and artificial stone. 


A TIN-PLATE industry is soon to spring up in Japan, 
according to the Japan Trade Bulletin. Nearly all Japan’s 
supply comes from the United States and England, par- 
ticularly the former, and Japan’s importations from the 
United States amounted to 25,000 tons in 1917. The 
Nippon Government itself expects to go into the business 
by 1922, but to meet the needs of the immediate future 
the Nitto Steel Manufacturing Co., a privately owned 
corporation, expects to be turning out tin-plate before 
the end of 1918. American machinery and American 
experts will play an important part in the new industry, 
which will be established at Kanaski. The annual output 
is expected to be 25,000 tons of tin-plate, and production 
may begin in the next three months. 
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DEATH. 


On the 13th inst., at Carisbrooke House, Stonehcuse, Glos., GRiFFiTH 
Grirritus, in his 77th year. 
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Science and the Nation. 


THE report of a committee appointed to inquire 
into the position of natural science in the educational 
system of Great Britain, has been issued at a time 
when the importance of the subject is likely to be 
overlooked, and the report itself pigeon-holed and 
forgotten, a fate which has befallen not a few of its 
predecessors in the same field of investigation. Ata 
moment when the enemy is engaged in a great and 
partially successful offensive on the Western Front, 
and has put the Allied armies into a posture of defence, 
so that the issue of the campaign trembles in the 
balance, it is hardly likely that a report dealing with 
what many people will regard as an academic subject, 
will receive the careful consideration which it un- 
doubtedly deserves. It is with the object of saving 
the report of Sir Joseph Thomson’s Committee from 
the neglect arising partly from this cause as well as from 
indifference, that we venture to call attention here 
to a few of the points discussed in a painstaking piece 
of work. 

Scientists have, of course, never been in doubt as 
to the position which science should hold in the 
educational system of this country, but it is unhappily 
the fact that they have never yet succeeded in 
converting the other classes of the community to the 
opinions which they themselves have held for so long, 
and maintained with such persistence. It is now 
over fifty years since a Royal Commission reporting 
on public school education recommended that all 
boys should receive instruction in some branch of 
natural science during part, at least, of their school 
career. A Committee of the British Association 
dealt with the subject again in 1866, and made 
recommendations which influenced the course of 
science teaching in schools. Since that time the 
subject has been discussed so frequently that it 
might seem that there was little new to be said. 
It is, however, necessary to face the facts and to 
recognise that what small progress has been achieved 
has only been made in the face of great opposition, 
which has manifested itself in many ways. Not the 
least of the obstacles to progress have been the 
jealousy of teaching stafis, the contempt of pupils, 
and the indifference of parents. It may be, as the 
report points out, that some of the advocates of 
scientific training have damaged their cause by 
claiming too much for their subject, and by seeming 
to depreciate the value of the literary studies which 
had tended to monopolise the attention of the ablest 
boys who enjoyed secondary education. Even now 
the older schools are not entirely free from prejudice, 
and certainly we agree that the newer schools have 
missed some of their opportunities. Perhaps we are 
on the eve of better days. There are now reasonable 
facilities for scientific training in its relation to the 
professions and to industry, but it is satisfactory to 
see that this report lays special stress on the real 
obstacle to progress. In addition to providing the 
necessary opportunities for scientific education, we 
have to create in the minds of the people the desire 
to avail themselves of these opportunities to the 
fullest extent, and there will be general agreement 
with the statement that this is the vital and most 
difficult part of the whole question. Yet there 
ought to be no need to-day to convert the average 
citizen to a belief in the important part that science 
should play in education. How necessary science 
is in war both in defence and offence we have 
recently come to realise, and all are now ready to 
admit the extent to which scientific training con- 
tributes to the prosperity of industries and trade. It 
has, however, as yet been given to few to understand 
| the effects of scientific training on the mental equip- 
ment of those who have received it, quite apart from 








its direct application to commerce and industry, and 
if this report does nothing more than instil in those 
who have hitherto maintained an attitude of con- 
temptuous indifference a desire that their children 
shall have advantages which were denied to them 
themselves, it will effect not merely an individual but 
a national service. The report covers a great many 
subjects. In the terms of reference of the committee, 
special emphasis was laid on the consideration of the 
position of science in secondary schools and 
universities, and the major part of the report, which 
covers nearly ninety pages, deals with this aspect of 
the question. The middle section treats of 
professional education and the character of the 
scientific training necessary in medicine, agriculture, 
in the Army and Navy, the Civil Service, as well as the 
chemical industries and engineering. The final 
section of the report gives consideration to the need 
of increasing the supply of trained scientific workers 
for industrial and other purposes. The information 
on answers to questionnaires which were addressed 
given and the recommendations made are mainly based 
to schools, universities and industrial firms, but 
although war conditions are put forward in explana- 
tion of the somewhat meagre response to the 
applications made to industrial firms for information, 
it is to be feared that the comparative failure in this 
respect also reflects a want of interest in the work of 
the committee, which, if we may venture a criticism, 
did not include a sufficient number of representatives 
of manufacturing interests. 

Some of the principal recommendations in connec- 
tion with engineering, and as to the methods of 
increasing the supply of scientific workers for 
industrial appointments, are dealt with in the abstract 
of the report which appears in this issue. One or 
two main conclusions may be referred to here. It is 
interesting, for example, to note that the committee 
is in agreement with the school of thought which 
disapproves of providing special workshop instruction 
for the engineering student at the school stage with 
the obvious risk that time may be sacrificed at the 
expense of subjects such as mathematics, mechanics, 
physics, and chemistry, which are fundamental to the 
engineer. In connection with the general require- 
mcnts of industry, the chief point madeis the need 
of increasing the number of students passing through 
universities and technical schools, which, in turn, will 
involve a great increase in the numbers who complete 
a course of secondary education. One of the most 
hopeful features in view of the need of developing 
the industrial resources of the country, and so increas- 
ing our producing power, which is brought out in the 
report, is the fact that our manufacturers are more 
impressed than at any previous period with the value 
of the scientifically trained worker, and that the 
community as a whole has come to realise as never 
before that the development of industry, which can 
only come about by well-directed research, better 
training, and the more skilful use of scientific methods 
of manufacture and distribution, is the concern not 
only of individual employers, or groups of employers, 
but of the nation as a whole. If this new faith can be 
translated into deeds, we shall wipe out a reproach 
which has lasted for more than a generation. 


-Lost Time. 


WE shall express the opinion of the great majority 
of works managers if we say that there is, within 
reason, no quality in their workpeople that they value 
more highly than accurate time-keeping. The man 
who can be depended upon to be found in his place, 
at the appointed hour, day in and day out, even 
though he be a workman below the first grade, is 
preferred to a more skilful and more rapid artisan 
who is unpunctual, and on whose appearance at a 
given time no reliance can be placed. It is the old 
story of the hare and the tortoise, with the additional 
complication that the hare and the tortoise are not 
in the race alone. The man who loses a quarter not 
only, in many cases, delays work by his own missing 
output, but prevents others from getting on with 
theirs, with the result that the lost time may be 
multiplied several fold. Furthermore, whilst it is 
true that the firm does not pay the individual work- 
man for the time he himself loses, it has to pay the 
others, who may have come into the works, but find 
themselves unable to proceed owing to the absence 
of the one bad time-keeper. Hence lost time not 
only delays production, but increases labour costs, 
and managers are, naturally, anxious to see it reduced 
to the minimum. 

For the last few weeks a most interesting discussion 
on this subject has occupied our correspondence 
columns. Summing it up, the general opinion appears 
to be that since the first quarter in a two-break day— 
the before-breakfast quarter—is by a long way the 
worst, the right thing to do is to get rid of that 
quarter altogether, and to begin the working day at 
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half-past seven or eight, and have but one break. 
The scheme, of course, is very far from new. It has 
been used for many a long year, and those who have 
adopted it have always spoken of it with enthusiasm. 
It has, nevertheless, many opponents. The morning 
quarter is generally one hour and a half long, and the 
total day is nine and a half hours. The one-break 
day is but eight hours long; thus one-sixth of the 
available day is lost, and many a manager still holds 
that no economies that are effected by the omission 
of the before-breakfast quarter amount to 16 per 
cent. of a day’s: work, and is still unconvinced that to 
give the same pay for an eight-hour day that used vo 
be given for a nine and a-half is sound finance. On 
the face of the argument these views appear to carry 
weight, and the only appeal against them is to the 
practical results. Now the results have shown over 
and over again that the arguments are wrong, and 
that one-break works can, as a matter of fact, turn out 
as much work, for no greater over-all cost, than two- 
break works. But one of our correspondents has 
introduced a new and disturbing factor. It is 
generally assumed that if time is given to the work- 
people to get their breakfasts comfortably, they will 
start work in the factory punctually—-that lost time 
will be reduced to a negligible quantity. Mr. Duckett 
tells us in a letter published in our last issue 
that we cannot rely on this regularity, and that 
in his works a great deal of time is lost in spite of the 
one break. We are disposed, on the strength of other 
evidence, to regard his case as exceptional, but at the 
same time we cannot ignore the fact that if men 
now lose three or four hours a week out of fifty-four, 
they are likely to lose time out of a shorter week as 
soon as it has become the customary standard. The 
opener of the discussion, a foreman of many years’ 
standing, saw this difficulty quite clearly, and he 
expressed approval of the plan adopted in some works 
of offering an “award” for good time-keeping—to 
call it a “reward” is, we understand, repugnant to 
the democrat, who does not recognise the right of 
any one toreward him. His recommendation is that 
the “ award” should be a substantial one, savy two 
shillings per day for every man who does not miss a 
avarter for three months. We can imagine that that 
plan might be worth adopting in the six o’clock shop, 
but it will be hard indeed if it is found necessary in 
the eight o’clock shop, for which one of the arguments 
is that it makes good time-keeping so easy that bad 
time-keeping should be unknown. It may be inter- 
esting to add here that in a certa‘’n munition factory 
women workers lost more time when the hours were 
reduced than they did when they were longer. 
Mr. James Keith, who was one of the pioneers of 
the one-break system, and later of the eight-hours 
day, raises another point in an interesting letter in 
our issue of 5th inst. There, he tells us, that the 
forty-eight hour week proved “ most successful for 
nearly twenty years, but under the new conditions, 
and with the adoption of piece-work, other views 
prevailed, and with the consent of the employees, 
the old hours were reverted to.” If we understand 
him aright, he means to imply that the stimulus of 
piece-work was so great that men did more in fifty-one 
hours than in forty-eight. If that is indeed the case, 
then we have an argument against the short week 
that must be carefully considered in its connection 
with payment by results. Perhaps Mr. Keith could 
give us further particulars of the considerations that 
led to the reversion. 

In considering the eight-hours day from the 
physiological and eugenic standpoint, the question of 
lost time has received less attention, perhaps, than the 
question of the effect of weariness on output. There 
are a good many statistics, see, for example, the reports 
of the Health of Munition Workers’ Committee, 
which demonstrate quite clearly that no more work 
is done in an excessively long week than in a reason- 
ably short one. It has been shown, for example, 
that continuous overtime, Sunday labour, and so on, 
do not pay. But the manager has to face many 
problems that are not properly connected with 
fatigue due to work in the shops, and this question of 
lost time is one of them. Some hold that the provision 
of breakfast canteens, where the workpeoplecan get 
a good meal after their journey to the shops and just 
before starting work, will obviate much loss of time, 
whilst others think that by making the starting hour 
sufficiently late the temptations to lie a-bed will be 
removed. We fear these are questions which only 
practical experience can answer, but, speaking in 
quite general terms, we should say that it is the 
balance between the wages earned and the wants of 
the wage earner that will decide the issue. Ifa man 
is earning more than he needs, he will take time off, 
however short the week may be. 











RANDOM REFLECTIONS. 
[SECOND SERIES. ] 
——>-— 


In the first of his Cantor Lectures 
on Explosives—a lecture of which 
the experimental part seemed at 
moments likely to remove once 
and for all those portentously self-conscious persons 
of Parry’s who decorate the walls of the Great 
Hell of the Society of Arts—Mr. James Young 
is reported to have used an expression which 
sent us hurrying to’ Dr. Le Bon. After settling 
by a few sweeping words all the idle tales 
about new and extraordinary explosives, he remarked 
that the only possible revolutionary discovery likely 
to be made would be one that dissociated elements 
as radium did. It is several years since Le Bon 
wrote the two books on which his title to living fame 
will rest. The first was called the ‘* Evolution of 
Matter,” and the second the *‘ Evolution of Forces ”’ ; 
and they were both excellently translated by 
Dr. Legge, of the Royal Institution. They had a 
mixed reception in their day, for ten or twelve years 
ago physicists were not so ready to receive the 
material conception of electricity and all it involves, 
as they are now, but whether people agreed with Le Bon 
or not, they were fascinated by the way he presented his 
arguments, by his striking experiments, and-+by the 
boldness with which he challenged accepted dogma. 
Thousands of his volumes were sold. If any 
scientist wants to get away from the worries of the 
war we can give him no better advice than go to 
Le Bon for an hour’s delightful reading. Let us see 
what he says on the subject with which Mr. Young 
was dealing. We might give a quotation bearing 
upon explosions effected by the dissociation of 
matter, but we prefer to present one that leads to 
pleasanter reflections. ‘“‘The power to dissociate 
matter freely would place at our disposal an infinite 
source of energy, and would render unnecessary the 
extraction of that coal whereof the provision is 
rapidly becoming exhausted. The scholar who 
discovers the way to liberate economically the forces 
which matter contains will almost instantaneously 
change the face of the world. If an unlimited supply 
of energy were gratuitously placed at the disposal of 
man he would no longer have to procure it at the cost 
of arduous labour. The poor would then be on a 
level with the rich, and there would be an end to all 
social questions.” We like better to reflect upon 
effects such as these, that may*remove class friction 
than to consider how many milligrammes of matter 
would have to be dissociated to throw a tiny pellet 
from Ben Nevis to Unter den Linden, a pellet which, 
dissociating in its turn, would leave a void where 
now stands Berlin. Those who are interested in 
such things may find in Le Bon the material for 
making the calculations. But there is one alarming 
thing about them all. So mighty are the forces 
now constrained in matter that the liberation of but 
a tiny fraction of them might be enough to wreck 
the world and set all the stars of the solar system 
jostling each other. 
+S OO 


Explosives. 


; : MEN always have found it interest- 
meee: areas ing to consider, and we suppose 
till the end of time will find it 
interesting, how different the world 
of their day might be had only their predecessors 
done something that they did not do. It is. on the 
whole, not a very useful kind of speculation. What 
we call in our pride the errors of the past, are things 
only revealed by later knowledge ; the past could no 
more avoid them than the present can avoid doing 
things which the further future will look back upon 
and condemn. It is quite true that we learn from the 
past, but if the past had not made the mistakes for 
which we blame it, we should have nothing to learn 
from it ; knowledge would be absolute, and no advance 
would be possible from the position in which we found 
ourselves. We are a thousand miles from that 
condition, and we are as certainly groping our way 
and barking our shins as our ancestors were, and our 
descendants will write just such papers as that which 
Mr. A. E. Seaton wrote for the recent mee ing .of 
the Institution of Naval Architects. Mr Seaton 
is chairman of the British Marine Engineering Design 
and Construction Committee, and the object of his 
paper is to show the necessity of research in marine 
engineering. The plan he adopted, in pursuance of 
this course, was to show that engineers of the last 
century fell into a great many mistakes through ignor- 
ance, mistakes which he thinks they would have 
avoided had they only made systematic experiments. 
He points to the tardiness with which the screw 
propeller reached a good form, the delay in the 
adoption of surface condensation, the opposition to 
compounding and tripling, the failure to grasp the 
possibilities of the steam turbine, and so on He 
puts his arguments forcibly, but, take it for all in all, 
we must confess that, for our part, we are rather 
astonished at the celerity with which steam engi- 
neering developed than censorious because it was 
not more rapid. Mr. Seaton might recall that 
it kept pace with the needs of the times. The 
jet condenser was good enough when pressures 
were perforce low, and the paddle-wheel was as 


Research. 


suitable for low engine speeds and low ship speeds 
as the screw propeller. Let us recall that our fathers 
regarded twenty-one knots as an astonishingly high 
speed, and we shall see that the scale by which they 
measured things differed from our scale. Forty knots 
may be reached nowadays, but it, takes all our 
present knowledge and skill to touch it; yet the 
future doing its eighty, perhaps, will wonder how on 
earth it was that we missed attaining it. We shall do 
no more than secant justice to past generations of 
marine engineers if we acknowledge that they in their 
time were doing research work on a full scale, and that 
we are profiting now by the experiments they carried 
out. 
i ae 


WE deal in a leading article to-day 
The English of with the report of Sir J. J. 
Science. Thomson's Committee on the Posi- 
tion of Science in British Education, 
but there is one little clause that we ask permission to 
say a word or two about in these notes. The com- 
mittee very properly enforces the necessity of insisting 
upon the accurate use of the English tongue, even in 
scientific matters. ~The scholar, it says, should be able 
to describe an experiment he has seen ‘‘in the plain 
English of educated people. The conventional 
jargon of laboratories, which is far too common in 
much that is written on pure and on applied science, 
is quite out of place in schools.” We are, indeed, 
delighted to see this phrase in the report. Few people 
have any conception of the amount of harm that has 
been done to the caus’ of science by ** the conven- 
tional jargon of the laboratory.” That a jargon is 
necessary to experts no one can deny ; it is labour- 
saving device of great value, but it should be acquired 
gradually, and so assimilated that it is used with the 
ease and familiarity of the ordinary current language. 
Botany has a really terrible jargon of its own, and we 
have seen school books on the science that could not 
be used until the jargon had been acquired. They 
worked in the wrong direction, and left the reader 
with the impression that the author's object was rather 
to tie hard labels on to the different parts of a plant 
than to teach boys and girls the science of botany, 
which is something quite different from and quite 
independent of the names. On the other hand, we 
know of works on botany, and on other sciences, which 
never seem to bother a bit about the definitions ; they 
call parts by those names that are most convenient, 
and by degrees slip into the use of a particular word 
for a particular thing, so that at length, but uncon- 
sciously, the student finds himself using the proper 
expression just as naturally as he would speak of a 
table or a chair. But let us labour under no 
misconception as to the difficulties that face him 
who endeavours to present the facts of science 
in commonplace language The languages of the 
sciences have grown up with the sciences themselves, 
and it is extraordinarily hard, in some cases impossible, 
to divorce them, and to find any pseudonyms for the 
technical jargon. The only course then is to make 
deeds take the place of words, and to explain by 
experiment and demonstration things over which the 
tongue would trip. Indeed, in lecturing to young 
people—and even to grown up people who are young 
in knowledge—experiments should always be used 
lavishly. But, it may properly be asked, if the 
lecturer himself is unable to explain his experiments 
in simple language, how can he expect his young 
students to do so? We fancy it will come easier to 
them than to him, for their minds are not constrained 
by the jargon that constrains his, and they will find 
means of expression that would wholly escape him. 


* * * ae o* 


WeE have mentioned in a pre- 
ceding note Barry’s pictures in 
the Great Hall, as it is officially 
called, of the Royal Society of Arts. 
We wonder how many of those who, from time to 
time, attend meetings in the hall, the members of the 
Institution of Naval Architects, for instance, know 
the history of the paintings themselves and of their 
unhappy author. Barry was an Irishman, born at 
Cork in 1741, and encouraged in the study of art by 
Edmund Burke. His was an irritable and hasty 
temper which brought him into conflict with everyone, 
and led, despite his undoubted talents, to his death 
in absolute poverty. He painted the six pictures in 
the Society of Arts at his own suggestion, and because 
he had an ambition to raise British art from the 
slough of mere portrait painting into which, he held, 
it had fallen. The Society bore the out-of-pocket 
expenses, but paid Barry nothing. On the other 
hand, it threw the pictures open to exhibition for 
several months after they were completed, and Barry 
received about £509 in ‘‘ gate money.”’ Congratula- 
tions were showered upon him, but, according to his 
nature, he was unsatisfied and continued to rail 
against the British lack of taste. The pictures are 
conceived in the grand manner and point a moral. 
The artist himself wrote a book to explain their 


Barry. 





meaning. They were designed to illustrate the 
noble maxim that happiness, private or public, 
depends upon the cultivation of the human faculties. 
Sir Henry Trueman Wood gives a brief description of 
them in his ‘‘ History of the Society.” The first, 
that which occupies the wall on the left side behind 





the optical lantern, shows man in a savage state 








Aprit 19, 1918 


THE ENGINEER 


343 











learning the elements of wisdom, and we may guess 
of the harmony which is the child of wisdom, from 
Orpheus. In the second picture, “ A Grecian Harvest 
Home,’ man has advanced in civilisation by tilling 
the earth; in the third, ‘‘ The Victors at Olympia,” 
we see the summit of human culture. It will interest the 
curious to observe that, in this picture, Barry portrayed 
himself seated by the statue of Hercules. The next 
panelis that really terrible allegorical painting known as 
“The Thames.” The self-consciousness of the figures in 
it were past belief had we not the two remaining 
tableaux,. ** The Society’? and “ Elysium,” to show 
us that even greater self-consciousness is possible. 
“The Thames” has many absurdities, but none to equal 
that of the serious gentleman who, in company of 
flighty Nereids, assists at the progress of Neptune’s 
car. The gentleman so obviously out of his element, 
and wet to the arm pits, is Dr. Burney, the musician. 
The other two pictures are groups of portraits, more 
or less skilfully arranged. We must confess that we 
find them extremely tiresome, and many a time have 
we longed for a kindly curtain to descend over them 
and deliver us from the eyes that stare at us out of 
the canvas as if they were the flesh and blood, and we 
were the mere insensible paint. 


* * * * * 


WE regret deeply that the circum- 
stances of the time oblige us to 
bring to an end this second series 
of “ Random Reflections ’’ much 
sooner than we had intended. The events which have 
crowded in upon us during the last few serious weeks 
have left the mind in but poor condition for quiet 
reflection, and it is obvious to us all that. there are in 
front of us many months of equal anxiety and many 
months when, with labour reduced by the call of the 
Army—-a call to which engineers will respond as 
patriotically as any—it will be hard enough to get 
through the common duties of the day, and little time 
will be left for reading and rumination. We confess, 
and we fear the reader must have often observed, that 
these notes have been written during the past few 
weeks with increasing difficulty. One train of thought 
has obtruded itself continually upon the mind, 
hampering the memory and checking the imagination. 
There are times, as most authors know, when the pen 
writes by itself, when it needs little more effort than 
to hold it to the paper, and the thoughts flow from its 
point. Such times the present are not. The pen 
does not guide, it has to be driven ; the “ brain is as 
dry as the remainder biscuit after a voyage,’ and 
writing is a labour rather than a pleasure and recrea- 
tion. We look forward to the day when the present 
severe strain will have come to an end, when we can 
once more turn to the books on our shelves we love so 
well, and find real refreshment in them, when, once 
more, reflections will spring spontaneously from 
reading, and we shall be able in some small measure 
to feel that the all too kind reception which these 
reflections have continued to-receive is not wholly 
undeserved. Many a kindly letter have they brought 
us during the past months. They have established 
between us and our readers a human bond that is 
extremely pleasant to us, and we surrender them for a 
time with a regret that is softened by the knowledge 
that “the gentle reader ’’ will sympathise with us in 
the causes that lead to their cessation. 


Random 
Reflections. 








THE CHECKING OF MAINTENANCE COSTS. 
By F. T. CLAPHAM, M.I. Mech. E. 


In most engineering works, large or small, there 
is always an expenditure on “dead, or unappro- 
priated labour,” so called, because it is not chargeable 
to any given job or contract. This expenditure is 
great or small, according to the size of the works, 
and to the scrutiny which is exercised over the items 
which go to make up the total. This labour is neces- 
sary ; indeed, no works can exist without it, but if 
not studiously checked, it can, and does, grow to 
outrageous proportions. 

Many duties, unfortunately, come under this head- 
ing. We have engine drivers, boiler stokers, gas 
fitters, electricians, overhead crane drivers, packers, 
a squad of millwrights who keep machine tools in 
repair, geaeral labourers who unload raw material, 
move partly finished goods from one department 
to another, and load up goods for despatch, carters 
who take coal to the boilers or keep the premises 
clear of such rubbish as ashes, clinkers, spent foundry 
sand, &c.,and general utility men like window cleaners, 
gatemen, and others. Whilst all the jobs named must 
be done, and a staff must be provided to do them, 
with hardly any exception, the day’s work is so varied 
that the workers cannot charge any given contract 
with their time. 

It is very unsatisfactory to get the year’s return 
made up of items like the following, and to see for the 
first time what the maintenance items amount to. 


& « d. 

POMS sii ets OAS i a BBE OO 
Cartage... ... 300 0 0 
Gas and water ... ... 740 0 0 
Unappropriated labour 950 0 0 
£3340 0 0 


The manager receiving such a statement may well 





ask, Does the item “repairs” include material, or 
does it cover wages only ? Does “ cartage ”’ include 
the conveyance of raw material as well as the removal 
of rubbish and the loading of coal? Does “ gas and 
water ” include gas for light or power, water for the 
boilers or general service, or both ? Can it be pos- 
sible that £950 is spent every year on labour that 
cannot be directly charged ? 

These queries would not arise at all if the main- 
tenance charges were made up in such a form that 
they could be presented and checked weekly, and 
detailed, so that the cost of any one item could be 
ascertained for any particular department at will. 

With respect to actual wages spent on maintenance, 
it will be found advisable to classify the several duties 
under different order numbers, and where a works 
is run in departments, it is a good plan to keep the 
departmental costs separately, enter them in a book 
every week, and let the foremen and the works 
manager see them each week. As proof that the 
costs have been seen, the foremen and managers 
should sign their names at the bottom of the page. 

The book may be made up on the following 
pattern :— 





down twenty years or more. The ram cylinders 
were below ground level on the top of the concrete 
foundations, and when the pit was built no provi- 
sion was made for the escape of the waste water— 
hence, when new leathers were required for the ram, 
before they could be put in, the pit had first to be 
emptied of accumulated water. Strange to state, 
a hand bucket was always used for this purpose, not- 
withstanding the fact that a steam pump and power 
actually existed, and all that was wanted was to lay 
the pipes on. The maintenance book proved that 
in one year this old press had cost £189 in material 
and labour; subsequent investigation revealed the 
facts as stated. The life of that old press had a 
sudden and inglorious end. 

There are two other important items which require 
unceasing vigilance, and although they do not come 
strictly under the heading of maintenance, it is quite 
in order to name them now. They are gas and water. 

It may be correctly assumed that in most works 
the gas meters for light and power, and the water 
meters, are read and recorded at least once a quarter. 
Is this often enough ? Decidedly not! They should 
be read every week, and, in the case of a meter sup- 








Order No. | Foundry. Pattern shop. Fitting shop. Machine shop. Boiler shop. Brass turnery. | Smiths’ shop. 

| pa ae & sa 2a. d. £ a d. £ a. a £ « a. oe 4. 

10 0 2 6 — 010 0 012 0 07 6 “rT ?@ } _ 
12 210 0 _ -- 210 0 610 0 oa | 310 0 
15 910 0 040 _ = 100 _ 015 0 

21 _— - _ 1 3-0 — 010 0 - 
26 200 — -- 012 6 210 0 050 110 0 
32 | 040 | — _— — 110 0 - $5.2 
37 08 2 — 112 6 210 0 015 6 012 6 010 0 
40 010 0 _ 4 0 0 110 0 015 0 200 
43 014 0 _ _ = 25 0 —_ 012 6 
613 8 040 2 2 6 11 5 6 15 8.0 | 2 3 6 10 2 6 


The figures given are entirely fictitious, and merely 
represent a principle ; they do not even pretend to be 
in proportion. This procedure may seem trivial, 
and perhaps unnecessary, but elimination of trifles 
checks waste and adds to efficiency. 

A maintenance book kept on these lines brings 
some extraordinary facts te light. In a certain works 
where it was adopted, it was found that one depart- 
ment employed two fitters, two stokers and aa engine 
driver to look after three small steam boilers placed 
side by side, one horizontal steam engine, and a few 
machine tools of the kind usually found in construc- 
tional steel works’ yards. The work was afterwards 
more efficiently done with one fitter, one stoker and 
one stoker engine driver, with a resultant saving of 
about £5 a week, or £260 a year. 

In another works the maintenance costs were re- 
duced from about £78 tosomething like £25 a week, 
by rigidly going through every item in every depart- 
ment, and rooting out all useless or unnecessary 
labour. <A saving of over £50 a week, or more than 
£2500 a year, was thus effected. This statement may 
appear incredible, but it is true. It is really astonish- 
ing the amount of money wasted on unappropriated 
labour by letting it go on unchecked. ~How can any- 
bedy judge what is expended without the actual 
figures? What use is a lump sum figure? The 
items must be classified to be of any use. 

Once the item book is started, every increase 
should be at once investigated to ascertain whether 
it is justifiable or preventable. The financial result 
will well repay all the labour and cost of keeping 
the book. A note of warning must, however, be 
given. It will be found in most works that if any- 
thing new is started by an outsider or a new comer, 
it creates hostility at once. Ifthe innovation or new 
scheme is Jaunched by one of the older heads of the 
company it has a better chance of success. Even 
directors of a company sometimes resent the appli- 
cation of new methods in business, feeling by some 
strange form of reasoning that they have 
suffered a slight, or a reflection on their own 
methcds of the past, whereas the exact opposite is 
the case. The needs of to-day are not those of even 
ten years ago. What was quite gocd enough then 
is out of date to-day, and the wise man will recognise 
this truth. 

The introduction of the maintenance book may 
meet with strong opposition, but once introduced 
it should be kept up. The failure in some firms is 
that they are gocd beginners of such things and bad 
finishers. 

A very good plan to adopt in a works where there 
are many machine tools, is to give each machine an 
order number, quite different from the job or con- 
tract numbers, and charge both material and time 
to this number. By such means the cost of main- 
tenance can be obtained for any tool in any given 
year, and the figures will prove whether it is worth 
while to go on maintaining it, or to scrap it ard buy 
a new and modern machine. 

The following incident will illustrate the value of 
such a system. A firm which had a large number of 
machines, both belt-driven and hydraulic, had a 
very heavy bill annually for maintenance. It adopted 
the system of giving each machine a number, and 
fixed a small cast iron plate carrying this number on 
each machine where it could be easily seen, and had 
all time and materials used on repairs faithfully 
charged up. Amongst the numerous tools was an 





plying a gas engine, the running hours of the engine 
should also be recorded. The engine record will 
be found exceedingly useful when comparing con- 
sumption with other weeks. If it is not kept the 
comparison loses much of its value, for the running 
hours may differ materially one week from another. 

The following incidents came under the writer’s 
own observation, and prove the undoubted value of 
reading meters every week. 

The gas consumption for lighting m one department 
had risen rather sharply over the weekly average. 
There was no apparent reason for the increase, as 
no unusual number of hours had been worked, nor 
had any lights been added. The foreman set the 
gasfitter to go over all the pipes in the shop and tested 
every joint, beginning at the extreme end of the de- 
partment and working back towards the meter. No 
dircovery of any moment was made until the last 
length of main, which passed through an old store- 
room containing pulleys and such other spares as 
are seldom required, and thence to the meter, was 
reached. The gas pipes here were carried on the 
roof principals. The Jast joint in the maim was made 
with a tee piece, and the tee faced the floor in readi- 
ness for a connection at some future time. By some 
means or other the plug in this tee had become loose 
and dropped out, with a consequent leakage of gas. 
Its loosening was probably due to the vibration of the 
roof, owing to the fact that the shafting was also 
carried by the principals. The moral is obvious. 
There can be no effect without cause. The effect 
was apparent by the rise in consumption, as shown 
in the book ; the cause was then speedily discovered 
and made gocd by the gasfitter. 

In another case the foundry charge for water had 
risen considerably ; there again no apparent reason 
existed. A search was made, and it was found that 
the lever of the ball cock in the large cistern of the 
lavatories had got jambed and would not let the ball 
rise. Water was running to waste in consequence. 

The weekly waste of these things may be trivial, 
but the accumulative effect is great if the waste is 
allowed to go on unchecked. Workmen, as a rule, 
are notoriously careless in such matters, and con- 
sider that it is not their business to call attention to 
them or put them right ; in any case, the cost does 
not affect them. It is the small items of waste— 
mostly easily cheeked—which make such bad reading 
at the end of a year, and their collective sum can 
easily reach a thousand pounds. 

Is this sum worth the effort to save it? In many 
works it will represent another 2 per cent. or 3 per 
cent. on the dividend. In other works, the elimina- 
tion of waste will mean the difference between run- 
ning at a loss and making a profit. 








In reply to an address from the Burmah Chamber of 
Commerce, Sir George Barnes has said that a final decision 
as to the Indo-Burmah connection could not be come to 
until the alternative route through the Hukong Valley 
had been investigated, and with this object a topographical 
survey of the northern portion of the country, through 
which, if ultimately made, the line would pass was being 
earried out. The two end connections, i.e., between 
Chittagong and Akyab on the Bengal side and between 
Pyinmana and Magwe on the Burmah side, were projects 
that should be valuable, and should pay their way whether 
the through connection was eventually made by this 
route or not. Detailed surveys had, therefore, been put 
in hand, and it would be the aim of the Government to 


old-fashioned hydraulic press, which had been put | complete these lines as soon as possible. 
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HEAVY FRICTION DROP STAMP. 


THE tendency amongst engineers to utilise drop stamp- 
ings in place of forgings and castings has become very 


marked in recent years, and the advantages of producing | 


articles by stamping have led to considerable developments 
in connection with munitions. Of the two chief methods 
of lifting the stamps steam is the older, and still the more 
extensively employed for the heavier class of work, but 
friction lifting is becoming more popular. Until recently 
the heaviest total weight of tup and die dealt with by 
friction was about 5 tons, of which the tup weighed 4 tons. 
The firm of B. and S. Massey, Limited, Openshaw, Man- 
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heavy clutch operated through a light relay clutch. The, prises the driven element of the clutch. The attachment 


latter is the principal feature of the apparatus, as it of the bands at their high-tension ends is made through 


ensures the operation of the largest stamp with the mini- 
mum of effort on the part of the operator, while providing 
ample running clearance for the clutch to permit a free 
fall of the tup. There is another important feature in 
connection with the pulling cord, which requires a con- 
tinuous movement of the hand to maintain the clutch in 
action. As the tuprises the clutch tends to disengage, and 
if the movement of the hand is arrested, while the pull is 
maintained, the tup ceases to rise but remains suspended. 
For instance, supposing the tup to rise, with the operator’s 
hand stationary, then the pull is automatically reduced 
and the grip of the clutch less than will sustain the tup, 


an equalising shaft E, which is intended to ensure an even 


distribution of effort between the two sides of the clutch, 


the bands being connected to opposed excentrics at 
the ends of the shaft. The low-tension ends of the 
friction bands are also carried on excentrics on the 
shaft F. In this case the excentrics are similarly dis- 


posed, and the shaft can be partially rotated by the lever 


H, which, when pulled towards the lifter shaft A into the 
position shown in Fig. 3, causes the bands to tighten on 
the drums. Release of the bands is effected by a spring 
which is anchored at one end to a ring encircling the 
shaft, and free to ride on it, while at the other it is 
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Fig. 2—ARRANGEMENT OF WATER CIRCULATING SYSTEM 


chester, has, however, recently built two friction stamps | which will then fall. The pull will automatically increase, 
capable of dealing with weights up to 9} tons, in which | and the grip become tighter, so that the further fall of the 
special arrangements have been provided for dissipating | tup will be prevented. The arrangement is extremely 
the heat generated by friction. The general arrangement | sensitive and the control reliable. 

and chief dimensions of the stamp are given in Fig. 1, In the illustrations, Figs. 2 and 3, the lifter has a con- 
which shows a front and end elevation and plan of the | tinuously revolving shaft A, driven from the fly-wheel 
whole ; in Fig. 2 sectional views and details of the water | through machined double helical steel gear wheels. On 
circulation system are shown; while Figs. 3 and 4 are | this shaft are sscured two drums B, forced on by hydraulic 
reproductions from photographs of the clutch operating | pressure and heavily keyed. The shaft carries a double 
gear with the belt for lifting the tup omitted for the | clutch arm C, which is a steel casting, arranged with a 
sake of clearness and of the overhead mechanism. | split hub bushed throughout with gun-metal and free to 


Generally the lifting mechanism is of the type originally | revolve on the shaft. This arm has steel asbestos-lined 
patented by the makers, and consists essentially of a' bands D attached to it for gripping the drum, and com- 
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| connected to an extension of the lever, as will be seen. 
| The relay element is comprised in the capstan effect 
produced by coiling the pulling cord several times round 
the revolving shaft. In this way the light hand pull is 
| multiplied as required without the use of rigid multiplying 
mechanism. The excentrics to which the bands are 
attached can thus be made with a comparatively large 
| throw, and ample clearance is secured without excessive 
hand movement. The capstan arrangement referred to 
above is rendered possible owing to the fact that the clutch 
arm only rotates through part of a revolution, and the cord 
| isnot unwound toany considerable extent. The automatic 
‘ control, previously described, is given by the same simple 
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means. The cord unwinds when the clutch arm rotates 
to lift the tup, and the excentric lever is released unless 
the hand is kept in motion. The capstan is kept lubri- 
cated, and a counterbalance lever is used to prevent the 
weight of the hanging cord affecting the clutch. A stop 
is provided in connection with the counterbalance lever 
to prevent overwinding of the tup. The stop is con- 
venient of access from the inspection platform. 

The connection between the lifter and the tup is made 
with strong woven belting, 15in. wide, which is carried 


round the cross arm of the clutch. The belt is wound up | 


on the loose pulley L, which is a strong but light steel cast- 
ing, bushed with gun-metal, made in halves, bolted together, 
and riding on the hub of the clutch arm. The clutch, as 
mentioned above, is water-cooled, the arrangement of the 


| RAILWAYS AND THE WAR CABINET REPORT. 


War:st railways have their own particular section in the 
| Blue-book—Cd. 9005—which gives some account of the 
| work of the War Cabinet during 1917, references to them 
| crop upin other parts. For instance, in the account of what 
| the Navy hasdone, particularsare given of oversea transport 
' which, it is said, ‘“‘ constitutes one of the brilliant achieve- 
ments of the war.’ It seems that there had been carried 
| overseas up till the end of August—the last date for which 
| complete figures are available—some 13 million human 
| beings — combatants, wounded, medical, personnel, 
' refugees, prisoners, &c., 2 million horses and mules, half a 











Fig. 3—CLUTCH OPERATING GEAR OF 9j-TON DROP STAMP 


pump tank and circulating system being clearly shown in 
Fig. 2. The drums, it will be seen, are hollow, and the 
lifter shaft is drilled so that the water can circulate from 
-one end, through each drum in succession, and discharge 
into the tank at‘*the other end, the circulation being 
effected by a pump, which is operated from the shaft. 
In this pump the hollow plunger remains stationary, while 
the cylinder is caused to slide up and down by the means 
shown, non-return valves being placed in the lower and 
upper ends of the cylinder. As the heat equivalent to 
200 horse-power, has to be dissipated whenever the tup 
is held suspended, the necessity of water cooling is obvious. 
To limit the rotation of the clutch arm, heavy wooden 
buffer blocks, on rubbers, securely held in the framework, 
are provided. Special attention has been given to the 


million vehicles, 25 million tons of explosives and supplies 
for the Armies, and also some 51 million tons of coal and oil 
fuel for the use of our Fleet,’our Armies, and to meet the 
needs of our Allies. It is observed that the operations of the 
sea are on such a scale that it is difficult to realise all that 
is involved in sea transportation ; for example, over 7000 
persons and more than 30,000 tons of stores and supplies 
have to be imported daily into France for the maintenance 
of our own Army. Under the heading of “ The Military 
Effort in 1917,” there is a subdivision relating to trans- 
port, in which it is stated, that since the general control 
of transportation was entrusted, in the summer of 1916, 
to a Director-General of Movements and Railways, a vast 
increase has taken place in transport facilities in all British 
theatres of war. In all these theatres railways have come 

















Fig. 4—OVERHEAD MECHANISM OF 9}-TON DROP STAMP 


design of the housings for the guide bars in the overhead 
framework. Between the main I ssction beams there 
are four I beams of smaller section, and to their flanges 
there are riveted two plates embracing the four beams. 
These plates have openings for the belt and for the guide 
bar ends. Packing plates backing on the beams and short 
flanged plates are used to form the sides of the housings, 
the whole being securely held together by hydraulic rivet- 
ing. The guide bars are held in position horizontally by 
means of hardwood packings and wedges, and are free to 
move slightly in the vertical direction. The guides are 
made from steel forgings, 16in. square, and have double 
V's. 

The tup weighs six tons, and the lifter is designed to 
deal with a total weight of 94 tons, allowing, thus, a maxi- 
mum die weight of 34 tons. The stroke is 7ft., and the 
lifting speed 320ft. per minute. 
200 horse-power electric motor and belting running at a 
speed of 3500ft. per minute. 











Power is supplied by a | 


to play a more and more important part. In France a 
| vast light railway system has been created, involving the 
| supply during the past year of, approximately, 1700 miles 
| of track and the whole of the equipment. When it is 
remembered that light railways were little used in this 
country before the war, and that material for them was 
mostly imported from countries in the occupation of the 
enemy, it will be realised that the provision of this mass 
of material in so short a time has been a difficult matter. 
Exclusive of these light railway systems, the total amount 
of permanent way track supplied complete to the theatres 
of war is about 3600 miles. In Egypt the railway crossing 
the desert from the Suez Canal has now reached and passed 
Gaza. In Mesopotamia the rapid and successful move- 
ments of our troops have only been made possible by the 
construction of a whole series of lines since the beginning 
of 1917. The development of road building has been on 
| a similar scale, and the shipments of material, equipment 
| and stores for these two purposes during the Jast nine 

months averaged 200,000 tons a month. Much labour 
‘ has also been spent in the organisation of an overland line 








of communication through France and Italy to the Medi- 
terranean in order to save shipping. This line was opened 
for personnel traffic in June, 1917, and for goods traffic 
early in August. 

Under the subject of munitions, the report says that the 
Ministry of Munitions became responsible for the supply 
of railway materials in October, 1916. At that date the 
quantity of material already supplied to France was not 
very large in comparison with later demands, but a very 
considerable number of contracts were in course of execu- 
tion. After Sir Eric Geddes had surveyed the situation 
in France, additional demands were put forward involving 
large quantities of rails, rolling stock, equipment, &c. 
The mileage track involved equals that of the Great Wes- 
tern and South-Eastern Railways together, and although 
none had been delivered before the end of 1916, by the 
end of September, 1917, 70 per cent. had been delivered. 
The locomotives required numbered as many as belong 
to the North-Eastern Railway. Less than 10 per cent. 
had been delivered by the end of 1916, but 60 per 
cent. of the whole had been delivered by Septem- 
ber 30th, 1917. The wagons required equalled in 
number those belonging to the Great Central Rail- 
way, 5 per cent. had been delivered by the end 
of 1916, and 68 per cent. by the end of September, 
1917. Six per cent. of the demands for tractors had been 
met by December 31st, 1916, and 64 per cent. by Sep- 
tember 30th, 1917. In meeting these demands the British 
railways and railways’ contractors cordially co-operated, 
but substantial assistance was received from overseas, 
and particularly from the Canadian Government and rail- 
ways. 

India also supplied railway material for Mesopotamia, 
Egypt, East Africa, and other oversea railways. 

Chapter XI. in the report is devoted to transport. 
There, it is observed, that, regarding the question of trans- 
portation as a problem of the first magnitude in its bear- 
ing on the war and on the needs “of the civil population, 
the Government directed to every aspect of the question 
the most careful and continuous consideration. 

Of the 700,000 men employed in railway work in the 
country, over 130,000 have been taken for military or 
naval work. These men have, so far as numbers are 
concerned, been partially replaced, but, in lieu of expe- 
rienced men in the best period of life, the substitutes are 
either women or men physically ineligible for military 
service, who, with all their energy and willingness to work, 
necessarily came to the railways without experience in 
the duties they had to perform. 

With regard to permanent way, stations and other con- 
structional portions of our railway system, labour and 
material devoted to maintenance and renewals had, since 
the commencement of the war, been strictly limited to 
carrying out such work as was essential to ensuring the 
safe running of passenger and goods traffic. Thus, in 
1916, the quantity of steel utilised for this purpose was 
60,000 tons, instead of the usual annual consumption of 
200,000 tons of pre-war’ times. Rolling stock suffered 
in the same way, the locomotive and engineering shops 
of the various companies having from the earliest days 
of the war been largely diverted to the manufacture of 
shells and other munitions of war. A great number of 
expert mechanics had been taken for other work connected 
with the war, whilst those who remained in the shops of 
the railway companies, instead of being free to carry on 
their regular work of maintaining and repairing locomo- 
tives, carriages and wagons, were very largely engaged in 
the production of munitions or in the construction of rolling 
stock to be sent to the various fronts on which our armies 
were fighting. 

As a result, by the end of the year, not only was there a 
grave shortage resulting from practical cessation of replace- 
ments over a period of two years, but, in addition, thou- 
sands of locomotives and wagons were out of commission 
awaiting repair. But whilst working capacity was thus 
reduced, with a personnel smaller in number and—asregards 
the newcomers—less experienced and efficient, and with re- 
pairs and renewals of plant, machinery and rolling stock 
more than two years in arrears, there was not only no 
slacking of the calls on the railways, but they were, 
month by month, advancing with the growth of our armies 
and the increase in the demands of the war. 

In spite of the decrease in imports, the volume of goods 
traffic on the railways in 1917 considerably exceeded that 
of any previous period. A number of the imports cut off 
were replaced by increased home production, notably food- 
stuffs, timber, and iron ore. The United Kingdom has 
throughout the war been the point of origin or the entrepét 
of practically all supplies for our own armies, and a good 
proportion of the supplies for the armies of the Allies. 
All this work has needed conveyance over our railways 
and handling at our railway termini, and, gigantic as 
these supplies were in the preceding year, they further 
increased during 1917 by millions of tons. Goods carried 
by the canais had since 1914 fallen by 5,000,000 tons per 
annum, all of which had gone to swell the traffic on the 
railways. The coastal trade of the country, prior to the 
war, found continuous employment for 4000 steamers 
and sailing vessels. The huge tonnage of raw material 
and other merchandise previously carried by this fleet 
has now mainly to depend on our railways for conveyance. 
The intensifying of the submarine campaign, at the end 
of 1916, and throughout 1917, in conjunction with the 
withdrawal of vessels from long voyages, and their con- 
centration on Atlantic routes, made another addition to 
the difficulties of the railways by throwing on to the West 
Coast ports a greater quantity of imported goods than their 
equipment and facilities were designed for. : 

Energetic action was taken to solve these difficulties. 
To meet the reductions in engine power, a careful analysis 
was made of the passenger train services of each railway. 
Trains running over parallel routes at the same hours were 
cut out, and on main routes and branch lines every train 
that could be dispensed with without seriously incon- 
veniencing the public was taken off. As a result, the 
number of passenger trains run was reduced by nearly 
one-third, with a proportionate release of engine power 
for more necessary work in connection with the carriage 
of essential goods traffic. To check the fall in canal traffic 
and its transference to the railways, the principal canals 
of the kingdom were placed under Government control, 
and active steps were taken to restore them to the pre-war 
level as carriers. 

Particular attention was given to coal, which, in normal 
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times, constituted about one-third of the railway traffic 
of the kingdom. In conjunction with the Coal Controller, 
a careful inquiry was made into the whole coal movement 
of the country, and the geographical position of each 
coalfield in relation to the markets it supplied. It was 
found that quantities of coal were being sent to consuming 
centres which could be equally well supplied from coal- 
fields less distant, demanding a shorter, and, in many 
instances, a much shorter, railway journey. A scheme 
was drafted which provided that each area in the country 
was precluded from obtaining its coal supply except from 
the coalfield nearest it. The carrying out of this arrange- 
ment is estimated to have effected a saving of about 
700,000,000 ton-miles per annum, with a resultant reduc- 
tion in the number of locomotives and trucks absorbed 
in carrying the coal traffic of the country and a corre- 
sponding relief to the pressure on the railways. 

These several schemes of reorganisation of passenger 
service, of rolling stock, and of the general operations have 
been supported by the unremitting efforts of every section 
of railway employees to meet all demands, and ensure 
that the railways of the country should do everything 
possible to assist in the nation’s efforts. To do so has 
demanded work under continuous pressure, often with 
long overtime, but in 1917, as throughout the war, this 
has been cheerfully endured. As a result, we have suc- 
ceeded in carrying a greater traffic than at any previous 
period, and this has been done with a reduced number of 
locomotives, goods and mineral wagons, and over railways 
which have suffered from three years of insufficient main- 
tenance and renewal. 

Not only have the British railways, weighted down 
under these conditions, succeeded in carrying on all the 
railway traffic of the war and of the civil population, but 
they have been able to render immense help in personnel, 
permanent way and rolling stock to the armies both of 
ourselves and of our Allies. From the railway companies’ 
own stock, 18,000 wagons have been sent to France and 
other countries, whilst in the railway shops 2000 twenty- 
ton covered vans have been constructed for use in France. 
We have supplied rails and sleepers for over 200 miles of 
permanent way, and have sent abroad nearly 600 locomo- 
tives to France, Egypt, Salonica, Mesopotamia and Serbia, 
in addition to constructing twenty complete trains for 
ambulance work on the various fronts. Side by side with 
this work, the railway shops of the country during 1917 
manufactured munitions to the value of five and a half 
million sterling, this being more than was done in the 
whole period from the outbreak of war until the end of 
1916. Most important of all, more than 33,000 railway- 
men have since January Ist, 1917, been transferred to 
military service, and are either in the fighting forces or 
giving valuable service in carrying on military transport 
work. 

CANALS. 


On the subject of canals, it is noted that the total length 
of the important canals and land waterways of England 
and Wales is about 2500 miles. Of these, 1025 miles are 
owned by railway companies, and have, consequently, 
been under Government control since August, 1914, when, 
in common with the railways and other railway-owned 
property, they were taken over by the country, and placed 
under the direction of the Railway Executive Committee. 
The remaining 1475 miles had, up to the early months of 
1917, continued under private management. 

With a view to their being made of greater ser vice in the 
conveyance of traffic, so as to relieve the pressure on the 
railway system of the country, the Government, in March, 
1917, appointed a Canal Control Committee to take over 
the control of the more important privately-managed 
canals and inland waterways. 

The Committee now controls the undertakings of twenty- 
four separate companies in England and of five separate 
companies in Ireland. England, length controlled, 1202} 
miles ; Ireland, length controlled, 304 miles. i 

The railway owned canals remained under the direction 
of the Railway Executive Committee, so that through the 
two committees some 2227 miles out of the total of 2500 
miles of important canals in England and Wales are now 
controlled. The Canal Control Committee has appointed 
three sub-committees to assist it in England. These sub- 
committees have their headquarters in Leeds, Birming- 
ham and London, and the controlled canals are divided 
under them. The canals in Ireland which have been taken 
over have also been placed under a sub-committee, formed 
in Dublin, and charged with their management and the 
duty of increasing their usefulness. % 

The conditions prevailing at the time the Canal Control 
Committee was appointed have made it necessary for 
action to be taken in a number of directions covering 
labour, financial relations with the canal owners and canal 
carriers, maintenance and traffic. 

Under the first head it was found that the principal 
companies had lost a large proportion of their men, not 
only through enlistment and the operation of the Military 
Service Act, but through the attraction of better paid 
employment in other work. Many boats were lying idle 
for want of boatmen and crews, the number out of com- 
mission on the controlled canals amounting to 1249. To 
put the wages question on a proper footing, it was decided 
to pay the men a similar bonus to that in operation on 
the railways. To secure additional men for the canals, 
steps were taken through the existing channels of employ- 
ment, and an arrangement was come to under which men 
in the transport workers battalions, raised for dock work, 
were made available for service on canals. 

The financial arrangements between the Government 
and the canal companies have followed the lines adopted 
in the case of the railways, that is, a guarantee by the 
Government, subject to some unimportant exceptions, 
of the net revenue of 1913. 

The physical condition of many of the canals has since 
the beginning of the war deteriorated. Through the 
absence of sufficient labour, dredging had not been main- 
tained, and the waterways had silted up. These defects 
in the condition of the waterways added to the cost of 
conveyance, because canal boats were not able to traverse 
the waterways with the same facility and ease as formerly. 
It was neither advisable nor possible to embark on any 
scheme of improvement of canals involving large outlay, 
but on the more important canals a certain amount of 
dredging has been carried out, together with the repair 
of locks and other minor improvements. The canals 





are now being maintained in a better way than formerly, 
and assistance is thus given to enable carriers to convey 
their traffic as cheaply and as quickly as possible. 

In pursuance of the special object which the Govern- 
ment has in view, namely, to relieve pressure on the rail- 
ways, efforts have been made to transfer all suitable traffic 
from rail to canal. Some of the coal traffic in the Midland 
district which was formerly carried by railway, and partly 
by canal, is now conveyed the whole way by canal 
Quantities of wheat, previously conveyed by railway 
from the west coast ports, have been diverted from the 
railways, and are now worked by barge from Liverpool 
and Manchester inland to points in Lancashire and York- 
shire. Similar arrangements have also been made in 
respect of sugar, and month by month tonnage over the 
canals is growing. with corresponding relief to the pressure 
on the country’s railways. 








OPTICAL PROJECTION APPARATUS FOR 
TESTING GAUGES. 


To a very considerable extent the optical examination 
and measurement of screw threads on gauges or other 
work requiring great accuracy is now being conducted 
by the projection of a magnified image of the thread on 
to a screen. Compared with the former optical method 
of performing the work, under which the thread was 
examined beneath a microscope fitted with a cross-wire 
in the eye-piece and micrometer slides, the optical pro- 
jection method has several advantages. Its accuracy 
is not less—although neither optical method can in general 
yield results as accurate as those obtained by mechanical 
measurements—while it is, perhaps, simpler and quicker 
and requires’ less skill to carry out in practice. Its chief 
advantage, however, resides in the fact that it permits 
the magnified image of the screw-thread to be examined 
by direct comparison with a correspondingly enlarged 
outline drawing of the thread-profile. Such a direct 
comparison is, of course, not impossible in the microscope 
method, for the eye-piece, in addition to carrying the cross- 
wire, could be made to contain an outline of the thread 
profile. But in this case the outline would have to be 
drawn accurately to the natural size, whereas in the pro- 
jection method it is drawn from 50 to 100 times the natural 
size. It is to be noted, too, that the optical projection 
method is not primarily confined to the examination of 
screw gauges, but can be readily extended to the examina- 
tion of flat plate form or profile gauges. 

Information concerning the construction and operation 
of optical projection apparatus for testing gauges is to be 
found in the recently issued new edition of the National 
Physical Laboratory's ** Notes on Screw Gauges,”* and 
from this brochure we have taken the liberty of extracting 
the information on which this article is based. 

One of the most important requirements of a satisfac- 
tory optical projection apparatus for the purpose here 
being dealt with is that the optical system used should 
be such as to give an undistorted image over the area of 
field employed. Other requirements are that the beam 


of light should be substantially parallel and that the defini- | 
These requirements 


tion of the image should be sharp. 
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good central definition. Dallmeyer kinematograph lenses, 
high-class low-power microscope objective lenses and some 
high-class photographic lenses have been found suitable, 
The field ot view obtained is limited by the diameter of the 
face of the lens turned towards the gauge, while the area 
of this field over which definition is good and distortion 
substantially absent depends on the particular lens used. 
In general the whole ot the field of view is not free from 
distortion, but if the lens is a good one there should be a 
fairly large central area over which measurable distortion 
is absent. A lens of jin. aperture magnifying fifty times 
will illuminate a circular area on the screen of about 3ft. 
diameter. If the lens is a good one, a central area about 
20in. in diameter should be sufficiently free from distor. 
tion to be usable, while if the lens is not so good, a central 
area of only 8in. or 10in. in diameter may be sufficiently 
true. In the former case the image of about four threads 
and in the latter of one or two threads of a screw having 








Fig. 2 


ten threads to the inch will be cast within the practically 
distortion-free area. 

The source of light in the apparatus illustrated is a small 
arc lamp of the right-angle pattern, taking a current of 
about 4 ampéres. It is important that it should be of a 
type that maintains its crater in a fixed position. The 
condenser is an achromatic lens. A binocular object glass 
is found to be suitable for it. The distance between the 
gauge and the condenser should not be less than 18in., 
so that want of parallelism in the beam may be readily 
observed. In the apparatus illustrated the lamp and 
condenser are mounted on a framework of rods, which 
can be turned about a vertical pivot beneath the projec. 
tion lens. 

The screen may be a three-ply board surfaced with 
Bristol board; on which the true thread forms for various 
pitches are drawn to the predetermined magnification. In 
this case the screen is held against the wall and adjusted 
by hand. It is better, however, to use a screen of the form 
shown in Fig. 2, namely, one mounted in suitable slides, 
so that it is free to be moved vertically and horizontally 
and to be rotated. 

The apparatus is erected on a table at a distance from 
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Fig. 1—PROJECTION APPARATUS FOR SCREW THREADS 


impose a limit on the magnification with which it is pos- 
sible in practice to work. For ordinary screw gauges a 
fifty-times magnification is recommended, but for small 
screws a magnification of 100 times can be used. 

A simple projection apparatus for screw threads is illus- 
trated in Fig. 1. The gauge is supported between centres 
with its axis accurately at right angles to the axis of the 
projection lens, and is carried on slides, so that it may be 
moved either vertically or horizontally in a plane parallel 
with the plane of the screen. The lens is mounted with 
its axis horizontal and can be moved in the direction of 
its axis, so as to permit the image to be focussed on the 
screen. For most purposes a lens having a focal length 
of from 2in. to 4in. may be used. Thus a lens of 3in. 
focal] length will give sufficient clearance between its rear 
face and the nearest point of the gauge to permit screws 
up to 4in. in diameter to be examined. To obtain a mag- 
nification of fifty times with such a lens the screen would 
need to be about 13ft. away from the gauge, so that in all 
a room at least 16ft. in length would be required for the 
apparatus. Care is necessary in the selection of the lens. 
It should be characterised by a large aperture and very 


+ Notes on Screw Gauges” (enlarged issue), by the Staff of the Gauge 
Testing Department, National Physical Laboratory. Published by W. F. 
Parrott, The Causeway, Teddington, price 2s. 6d. 





the screen which is such as to give, in the first instance, 
the required magnification approximately. The crater 
of the arc lamp and the centre of the condensing lens are 
placed exactly on the axis of the projection lens—a cen- 
tralising latch is provided for this purpose—and the con- 
denser is moved away from or towards the lamp until the 
beam of light is observed to be parallel. A parallel 
cylinder, of diameter about }$ to } the aperture of the 
projection lens, is then placed between the gauge-support- 
ing centres, and its image focussed on the screen. The 
whole apparatus has then to be moved away from or 
towards the screen until the size of the image, as measured 
at the centre of the field, is the required number of times 
the known size of the cylinder. If the widths of the image 
at two points equidistant from the centre of the field to 
the right and left are unequal—they need not be examined 
at this stage for equality with the width of the image at 
the centre of the field—then the axis of the instrument is 
not at right angles to the plane of the screen, and has 
accordingly to be adjusted. Both edges of the cylinder 
should come into focus simultaneously ; if they do not, 
either the screen is not truly vertical or the axis of the 
instrument is not truly horizontal. If when one edge 
of the test cylinder is placed so that its image, in sharp 
focus, falls at the centre of the field of view, and if the 
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image of the other edge of the cylinder is then materially 
out of focus, the lens is not suitable for the work. The 
distortion of the lens can be studied by examining whether 
and to what extent the width of the image of the test 
cylinder at the centre of the field of view is greater or less 
than the width towards either edge. This test should be 
made with a cylinder of about two-thirds the lens aperture 
in diameter, and also with a cylinder of much smaller 
diameter. 

On replacing the cylinder by the screw gauge to be 
examined the centralising catch is freed, and the frame- 
work turned through a small angle so that the beam of 
light is directed along thé rake of the screw. This will 
be correctly secured if both flanks of the thread at the 
centre of the field of view are equally well defined on the 
screen, and infocus. It is sometimes difficult to determine 
when this condition is reached. In such a case the angle 
through which to turn the frame-work can be calculated 
from the approximate formula for the rake of a screw 
thread, namely, rake (in degrees) =18/nE, where n is the 
number of threads per inch and E the effective diameter 
of the serew. 

The screen arrangement, illustrated in Fig. 2, consists 
of a white disc A of, say, about 8in. in diameter, recessed 
flush into a board B, within the hole in which it is free to 
rotate. The disc is marked with a thread-form diagram, 
with a central line CC to correspond with the cross-wire 
of a measuring microscope, and with three parallel lines, 
one touching the crests, one touching the roots, and one 
bisecting the threads of the outline. To measure the 
angle of the thread and its squareness, the line C © is first 
set to the zero graduation of the protractor scale marked 
on the carrier B. By moving the shadow up or down, 
and by operating the screw E so as to tilt the screen if 
necessary, the line DD is made just to touch the crests 
of the thread. The dise is then rotated, and the shadow 
moved to the right or left as required, so that the angle 
which each flank of the thread makes with the vertical 
may be measured by the line C C against the protractor. 

An alternative form of protractor is illustrated in Fig. 3. 
In this a metal straight edge F, pivoted to a metal sector 














frame at G, takes the place of the line C C in Fig. 2. This 
straight-edge stands at some small distance above the 
white background, on to which it throws a shadow. The 
edges of this shadow can be made to coincide with the 
flanks of the thread shadow with a greater degree of 
accuracy than is obtainable with a line. For the same 
reason, in place of the horizontal line H H on the white 
background, there may, with advantage, be substituted 
the edge of the shadow cast by a second straight-edge fixed 
horizontally across the frame below the level of the swing- 
ing straight-edge. 

The use of the above described optical projection appa- 
ratus for measuring errors in the pitch of a screw thread is 
not recommended, for very slight errors in the focussing 
of the image may give rise to appreciable errors in the 
pitch measurement, particularly in the case of threads 
with a coarse rake. 

If the carriage in which the gauge is supported is fitted 
with micrometer movements, the usefulness of the instru- 
ment is widely extended. A form of projection apparatus 
on these lines has recently been developed at the Labora- 
tory. It differs from that described above, not only in the 
provision of micrometer movements on the gauge carrier, 
but in the fact that the projection is made vertically. 
Thus the gauge, with the lamp below it, is mounted on 
centres just above a table. The beam of light is all but 
vertical, and is directed back to the table by a horizontal 
mirror placed some distance above the gauge. Thus the 
gauge and the image are brought close together, so that 
they may be simultaneously under the control of the 
operator. 

For some purposes, as, for example, the examination 
of form gauges, an exceptionally large field of view free 
from distortion is desired. This can be obtained by 
using two suitable projection lenses in combination. 
Apparatus of this type capable of giving a circular area 
on the screen of 8ft. in diameter at a magnification of fifty 
times has been designed at the Laboratory with good 
results as to definition and freedom from distortion. 
Arrangements for the manufacture of this apparatus 
and also for the supply of the vertical projection appa- 
ratus are being made by the Director of Munitions Gauges 
at the Ministry of Munitions. 








In reply to a question:as to whether he would prohibit 
the travel by railways of all aliens, other than those 
engaged in work of national importance or connected 
with foreign missions, for any journey exceeding five miles, 
Sir A. Stanley said, in the House on the 15th instant, that 
the steps to be taken were under consideration, but he 
doubted if the suggestion made would be practicable to 
adopt. A statement would be made in the House in a 
very short time on the whole question of railway 
admin‘ stration. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





COMBINED STEAM AND WESTINGHOUSE BRAKES. 


Sir,—I note in this week's issue your description of a com- 
bined steam and Westinghouse brake valve. I am surprised to 
learn, with the present knowledge of brake problems, that an 
apparatus of this description is put forward for use with modern 
equipment. I think it is well known that it is practically im- 
possible to combine the action of a steam brake with a vacuum 
or compressed air brake, so that they will work in complete 
unison with each other. This is, of course, due to the entirely 
different natures of the two gases. I well remember some experi- 
ments I helped to carry out some years ago, when it was found 
that, owing to the heavy condensation of the steam in the cold 
pipes and brake cylinders, the steam brake was practically 
inoperative throughout the best part of the stop. It is no doubt 
due to this fact that the steam brake has been abandoned in many 
cases in favour of vacuum or air pressure brakes on engines and 
tenders. Stops made with trains hauled by a locomotive fitted 
with such an apparatus in conjunction with a powerful train 
brake such as the Westinghouse brake can only result in rough 








| of the firm’s history, and a plan of the works showing by red 


lines and arrows the progress of the raw materials through the 
works until the final article, the “ Karrier ” cars, are produced. 

Grorce F. West anv Co., 13, Victoria-street, Westminster, 
S.W. 1.—Illustrated booklet of the specialities of the Bucyrus 
Company, the Western Wheeled Scraper Company, and the 
Widnes Foundry Company, of which they are agents, and also of 
their own products : Lock woven mesh for concrete reinforce- 
ment and Lock woven wire fencing. 

Power Piant Company, Limited, West Drayton, Middlesex. 
—List No. 11. Illustrated pamphlet describing the firm’s 
double reduction marine turbine gears. The saving in fuel 
consumption, weight,and engine and boiler-room floor space 
effected by employing gearing with varying degrees of superheat 
as compared with direct-coupled turbines is emphasised. 

CHARLES CHURCHILL AND Co., Limited, 9-15, Leonard-street, 
Finsbury, London, E.C. 2.—Pamphlets :—C L 1, ‘ Internal 
Cylinder Grinding Machines ” ; P R 1,“ Piston-ring and Surface 
Grinding Machines”—both horizontal and — vertical spindle 
types ; U N V 1, “‘ Universal Grinding Machines, and Turret 
Universal Grinding Machines ” ; and U T C 1, “* Universal T ool 
and Cutter Grinding Machines.’’ All four are illustrated descrip- 
tive catalogues of the tools mentioned. 

James W. Carr anv Co., Limited, 35, Queen Victoria-strect, 
London, E.C.—Illustrated pamphlet describing the firm's 
machine shop accessories, including dividing heads, taper milling 
centres, thread milling attachments, grinding attachments, 
breast drills, surface plates and inspection tables, angle plates, 
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handling, and an"epidemic of broken couplings. Another point 
presents itself, and that is, why introduce au expensive and com- 
plicated apparatus when air pressure is already available for use 
in the engine and tender brakes? I attach a rough diagram 
which illustrates approximately how the rise in pressure in the air 
and steam brake cylinders would take place both in service and 
emergency applications. The steam brake was retained on 
locomotives and tenders in the early days of brakes as a second 
brake in case the continuous brake on the train failed. Owing to 
the reliability of modern brakes this necessity no longer exists, 
and it is curious that the steam brake is still retained on any 
locomotive except perhaps those used for non-braked trains, 
and for shunting purposes. For passenger work, or wherever 
the train is braked, the steam brake on the locomotive is a 
mistake, and no train can be efficiently braked where it is 
retained, as it throws most of the work of stopping the locomo- 
tive and tender on the train, thereby lengthening the stopping 
distance, and causing a heavy stress on the couplings, with 
resulting surging and shock. 
J. W. Cross. 
Surbiton, April 16th. 


Sir,—In your issue of April 12th, on page 324, appears an 
article entitled ‘‘Combined Steam and Westinghouse Brake 
Valve.” The first sentence of this article reads as follows :— 
““When an engine and tender fitted with the steam brake is 
hauling a train fitted with the Westinghouse brake, there is a 
liability to stress the couplings, if the two brakes are not applied 
with equal force and simultaneously.” Since the Westinghouse 
brake is mentioned, both in the title and in the text, we think it 
desirable, in order to avoid misunderstanding, to say that this 
company does not recommend the use of combined cteam and 
Westinghouse brakes, for the reason that it believes it is imprac- 
ticable with such a combination to ensure that the steam and 
the air brakes are applied with equal force and simultaneously. 
We regard it as necessary for proper service with the use of the 
Westinghouse brake, that all of the braked wheels be braked by 
air pressure, in order to obtain uniformity throughout a train. 

Tue WeEsTINGHOUSE BRAKE ComPANy, LIMITED. 
A. W. RENDELL, General Manager. 
London, April 16th. 


THE DATES OF BOOKS. 


Sir,—It would be an advantage if British publishers of engi- 
neering and scientific books could be induced to follow the 
example of those in France, and put the dates on the title pages 
and in their catalogues. 1t would also be an advantage if dates 
weie put on advertisements. Some of our smaller firms omit the 
dates on the title pages and prefaces in their semi-popular hand- 
books. 

A technical man abroad hesitates to send for a book of un- 
known date, so the present small-minded system reacts on the 
publishers. British business houses like to think themselves 
ahead of their continental competitors, but in this matter they 
have something to learn. 

France, April 15th. te. = 
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Tue Powerite Steam Jointing Company, Limited, Powerite 
Works, Oakamoor, North Staffordshire.—Pamphlet describing 
Powerite jointing material. 

CLayton AND Co., Hudderstield, Jimited, Karrier Works, 
Huddersfield, have sent us a folder containing a short outline 
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vee eramps and blocks, sud pumps, vices of various sizes 
and types, hack saws and blades, turret heads, dies, screwing 
chucks, shearing machines and punching machines, chucks of 
various types, micrometer gauges, &c. 

CLAYTON AND SHUTTLEWORTH, Limited, of Lincoln, have sent 
us a well got up and illustrated booklet describing the firm’s 
work and productions. After a short history of the firm, illus- 
trations and descriptions are given of the engine-room oi the new 
power-house, the iron foundry, pattern shop, main boiler shop, 
one of the machine shops, the thrasher drawing-office, 
the saw mill, the thrasher framing shop, the oil engine shop, and 
other parts of the works. Illustrations are also given of multi- 
pede tractors, agricultural and other traction engines, railway 
wagons, road rollers, motor wagons, centrifugal pumps, oil 
engines, thrashing machines, &c. &c. 

Epcar ALLEN aND Company, Limited, Sheffield.—We have 
received from this firm a well illustrated and interesting booklet 
which is entitled ‘‘ The Making of a Tramway Point.’ The 
first part of the book is taken up with a fairly detailed account 
of the manufacture of a manganese steel tramway point, from 
the making of the pattern for the casting to the completion of 
the finished point, each stage being shown by a half-tone engrav- 
ing. The last part of the book is devoted to a résumé of different 
advances made in tramway permanent way from the time 
of the old horse vehicles to the present day. It is entitled 
** 1883 to 1913, or Thirty Years of Tramway Practice.” The 
whole forms a most instructive publication. 








Royat Mereorotocicat Soctety.—The usual monthly 
meeting of this Society was held on Wednesday, April 17th, at 
the Society’s Rooms, 70, Victoria-street, Westminster, Sir 
Napier Shaw, F.R.S., president, in the chair. Mr. E. G. Bilham 
read a paper entitled ‘“‘ The Variations of Underground Water 
Level near a Tidal River.’’ The paper is chiefly devoted to a 
comparison of records from the Kew Observatory water level 
recorder and the Richmond Lock tide gauge for a period of 
two years beginning May, 1914. The seasonal variations, 
determined from lunar monthly means, were found to be very 
similar, as was to be anticipated on general grounds. A better 
method of determining the extent to which the variations of 
sub-soil water level were directly controlled by the river 
Thames, consisted in the analysis of the well records to find tidal 
oscillations analogous to those which were well marked in the 
river. The well responds but slightly to the lunar semi-diurnal 
tide, but the lunar-fortnightly oscillation is well reproduced with 
a lag of five days, and a reduction of amplitude in the ratio of 
1 to 14—approximately. After allowing for the direct action 
of the river, the well is found to be very sensitive to local rainfall 
during winter months. The effects of rainfall upon river level 
and underground water level appear to be in many respects 
closely similar. Mr. J. Fairgrieve, M.A., also read a paper 
entitled ‘‘ Suggestions as to the Conditions Precedent to the 
Occurrence of Summer Thunderstorms, with Special Reference 
to that of June 14th, 1914.” The paper deals particularly with 
the thunderstorm of June 14th, 1914. The meteorological 
phenomena accompanying the rainfall are put on record. The 
cloud distribution, the barometric pressure, the wind movements 
and the temperature are specially dealt with. From an 
examination of the data, it is evident that the clouds and the 
rainfields lie in parallel belts, and that the former appear some 
hours before the rain begins to fall. It is suggested that this 
belting of wind and rain may be due to rippling on a large scale, 
the rippling being brought about by the interaction of two 
currents of different temperatures. If the conditions are 
unstable, and especially if relief also induees disturbance, 
thunderstorms will develop along lines of rippling, and will 
drift with the wind. Thunderstorms have apparently three 
movements, a development along a belt, a sideways movement 
in the direction of the prevailing wind, i.e., to leeward and a 
spread to windward. The first may be due to rippling ; the 
second is a drift ; the third may be explained, if it is granted 
that a local ridge of high pressure develops along the axis of the 
thunderstorm. The thunderstorm then breaks up into two 
belts, of which the leeward soon dies out, owing to a lack of @ 





supply of rising air. 





348 


THE ENGINEER 








Apri. 19, 1918 





PROVINCIAL LETTERS. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron. 


Wir every branch of the manufactured iron 
trade assured of a steady absorption of its fullest possible 
output, there is not much room for negoiiation as far as 
the Midland and Staffordshire market is concerned, the 
chief point being the question of deliveries, which are 
pressed for with urgency. Private customers have long 
realised the hopelessness of attempting to compete with 
Government Departments. Nothing but orders carrying 
high priority are looked at, the whole productive capacity 
of the district being occupied on a ceaseless flow of orders 
for war needs, and also in connection with the speeding up 
of the shipbuilding programme. It is quite useless to 
offer business for export, in view of the foregoing 
conditions. Marked bars sell at £16 net, f.o.t. makers’ 
works ; unmarked bars, standard quality, ordinary sizes, 
and merchants’ lengths are £13 17s. 7d. Nut and bolt 
iron was not obtainable under £14 10s. Makers of 
Lancashire bars, who supply good grade bolt iron to the 
Black Country manufacturers, continue to quote 
£14 lls. 3d. The sheet trade is very limited. Black 
doubles sell at the official maximum of £17, and galvanised 
corrugated at £28, both net f.o.t. makers’ works. Very 
few galvanising plants are in operation; all the work going 
through is on Government account. Prices have been 
stationary for the past three months. 


THE 


Pig Iron Trade. 


There is no sign of any relaxation of the stringency 
which has characterised conditions in the pig iron trade 
for some time past. Lots of 100 to 200 tons constitute 
about the limit of the orders accepted by Derbyshire 
houses, who are desirous of spreading their output over as 
many of their customers as possible. There is still a good 
deal of new business being offered by buyers quite unknown 
to smelters, whose requirements, although having in view 
war material, cannot be looked at because of the filled up 
condition of order books.- Smelters are not out for new 
business, and, as a rule, they are cutting down offered 
contracts, even when they are merely renewals. Some 
idea may be formed of the urgency of the demand from the 
competition for “ off iron,” a certain amount of which is 
still coming on to the market from the basic furnaces. 
It sells up to 99s. 


The Steel Trade. 


There are no price movement in either semi- 
products or finished steel. The market is steady and firm. 
Steel strip realises £17 15s. to £18 5s., and £18 10s. f.o.t. 
special qualities. Steel makers continue to claim a 
substantial advance on the present selling price of billets 
and half finished material generally. No new Government 
price has yet been fixed for Bessemer steel billets, which 
retain the old selling price of £10 7s. 6d. This is regarded 
as so entirely out of proportion to all other descriptions of 
material that an advance in the selling price, or a subsidy, 
is deemed as inevitable. 


Serap Prices. 


There is a big run on cast iron scrap, which 
dealers are doing their best to meet. People are inquiring 
for scrap, who, a few years ago, would not use it. The 
best marine scrap is sold at £6 15s. a ton, and wrought iron 
scrap is £6 5s. plus commission and carriage, and 7s. 6d. 
a ton for selecting, with 15s. additional, if cut and ready 
for piling. 


Advanee in Ironworks Plant. 


The heavy ironfounders have found it necessary 
to add another £1 to the selling price of heavy castings, to 
meet the large recent additions to the cost of production, 
especially under the head of labour. The previous rise 
took place in October, when the advance was £2 per ton. 
It is understood that the rise just announced will cover 
chilled and grained rolls and all kinds of heavy castings. 
The demands of the mills in all iron and steel districts for 
rolling and production plant, generally, continues very 
large. 


Advances in Wire and Hollow-ware Prices. 


The basis price of tinned wire has been advanced by 
the Birmingham makers by £2 per ton, with a corresponding 
increase in the extras. Bright galvanised and copper wires 
are unaltered. It is nearly a year since prices were last 
advanced. There is a great scarcity of wire at date, and 
wire drawers are very much disturbed over the prospect 
of wire rod supplies, which, unfortunately, show no 
suggestion of increasing. The prices of cast iron hollow- 
ware have been further advanced by 16 per cent., in 
consequence of the increased cost of wages and material, 
particularly tin. Before the war, purchases were subject 
to a discount of 40 per cent., now a premium of 75 per 
cent. applies. Current prices of some description of goods 
are very nearly 200 per cent. above pre-war scale. 
Nevertheless, demand is quite independent of price, and 
makers are greatly in arrear with orders. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 

TuE iron and steel markets appear to be quiet 
and steady, and when one considers the immense amount of 
work which is being done, the quietness is quite a curiosity. 
It is, of course, the merchant activity which causes 


liveliness in a market, and of this there can be little under 
the present irksome restrictions. Merchants are doing a 


certain amount of mechanical distribution in the trade, 


but there is practically no scope for ability in the home 
business, and very little opportunity for export business of 
any kind. 


Semi-steel. 


The official and nominal price for steel billets 
remains at £10 7s. 6d. per ton, although some discussion 
still goes on about a possible revision of this price. It is 
now more than two years since the figure was determined, 
and very great changes have taken place in the costs of 
production during the interval. Changes in other fixed 
prices have taken place, either by way of addition or by 
way of subsidy. The probability is that the subsidy 
arrangement will be applied to billets. There are no 
offers of semi-steel from America, and, so far as I can see, no 
hope of any for many months. 


Finished Material. 


The position as regards finished iron and steel is 
unchanged. Almost the whole production is required for 
war work, and when any private purchase can be arranged 
the delivery is terribly uncertain. 


Pig Iron. 


The situation in the foundry iron trade is not 
greatly altered, although the demand here does not seem 
quite so pressing as it was. Possibly this is the result of 
some withdrawal or suspension of Government orders 
from Lancashire. It must not, however, be supposed that 
the supply of foundry iron is better, for that is far from 
being the case, and private consumers are still unable to 
buy what they would like to purchase for ordinary 
domestic work. Some considerable hope was based on 
an improvement in the deliveries of Cleveland iron at the 
beginning of the month, and it has to be admitted that 
rather more of ‘that iron has come through, but not to the 
extent anticipated at the beginning of April; and it is to 
be feared that there will be a large tonnage undelivered at 
the end of the month. The nominal prices for Derbyshire 
and Staffordshire foundry iron remain at 98s. 8d. for the 
former, and 102s. 6d. for the latter, delivered equal to 
Manchester, with a premium of 4s. to 5s. for No. | iron. 
Sellers of both kinds say that they have still far more 
inquiry than they can manage to satisfy, and practically 
consumers of foundry iron in the district are rationed 
like all the rest of us. In practice also there is a system 
of registration because customers find it impracticable to 
place orders in quarters where they have had no previous 
dealings. With the exception of Cleveland and Scotch 
irons, there is very little pig of brands other than Derby- 
shire or North Staffordshire being offered in this market. 
Some small lots of Scotch foundry iron can be had by 
regular customers at 126s. 6d. or 128s. according to 
brand and plus a commission where bought through a 
merchant ; but any large business is discouraged, and 
apparently the only reason why Scottish makers continue 
to spare iron for Lancashire is that they desire not to lose 
touch with a once very important market. 


Serap. 


There is a decided lull in the business so far as 
cast scrap is concerned. Buyers seem to be out of the 
market forthe present, and do not make inquiries; while, on 
the other hand, dealers are not anxious for business and 
will not press sales. According to their view the supply of 
good cast scrap is already very much below the average 
and threatens to become much less if more labour is taken 
away from the scrap yards. The breaking up of machinery 
is heavy work, and any delay in it at once affects the 
quantity of the old metal coming on the market. Con- 
sumers in this district are probably well supplied for the 
present, but if the war lasts there is little doubt that when 
they come in again they will have to pay full prices. The 
nominal quotation to-day for good heavy machinery cast 
scrap is £6 5s. per ton, delivered to buyers’ stations in the 
district. Heavy wrought scrap is still sought after, and 
the maximum price, plus the legalised charges, is paid 
without any demur. It is, in fact, quite a profitable 
material, as it stands, for iron manufacture,and very much 
more could be used in the district if it could be obtained. 
Heavy steel scrap sells locally at 105s., plus 24 per cent., 
and also to the North Wales works, and dealers say that 
there is demand equal to the local supply. 


Metals. 


There is very little change in the metal market 
here, with the exception of the rise in tin. Merchants 
quoted £330 per ton for English ingot tin this week, and 
it is not easy to buy atall. The scarcity of tin may re-act 
on old gun-metal very soon, for more people will have to 
use the scrap if they cannot make mixtures At the 
moment the price for good gun-metal scrap is about £131 
per ton. 


Taxation of Corporation Trade Departments. 


With the object of relieving the rates of the city, 
the Manchester Corporation, in the face of much well-con- 
sidered criticism, has decided to adopt the recommenda- 
tions contained in the report of the Trading Profits Special 
Committee, that in future the contributions of the gas 
and electricity departments to the relief of the rates be 
on the basis of not less than 1 per cent. on the aggregate 
capital expenditure, and that the tramway undertaking 
should be mulcted to the extent of 5 per cent. In view 
of the desirability of developing the industries of the dis- 
trict the decision is unfortunate. The great manufac- 
turing concerns in and around Manchester are the greatest 
consumers of both gas and electricity, and it is eminently 
essential that they should be encouraged to the utmost 
by the provision of power and heat at the lowest possible 
prices. The establishment of new industries means an 
increase in the rateable value of the district, and this is 
what a far-sighted corporation should aim at attaining 
even if it necessitated a possible temporary addition to 
the rates. 


British Engine, Boiler, and Electrical Insurance Co, Ltd. 


The annual meeting of the British Engine, Boiler, 





and Electrical Insurance Co., Limited, was held in Man- 





chester recently. Mr. R. Charles Longridge, the chairman, 
said that he was pleased to report that the result of the 
year had been satisfactory having regard to all the circum. 
stances. There had been a marked development in the 
business of the company, the inspection fees and premiums 
having increased to £141,875, as against £125,851 in the 
previous year. The explanation of this increase was that 
a very large amount of additional electrical plant had been 
insured with the company in order that the owners might 
have the benefit of the company’s inspection service, 
Many firms had candidly told the company that, whilst 
in the past they had been prepared to run their own risks, 
they now felt that with plant in charge of insufficiently 
experienced workpeople, it was desirable to take the pre. 
caution of having it under independent inspection with 
a view to preventing stoppages. Other clients had been 
much impressed by the increased cost of effecting repairs, 
and were also influenced by the fact that it was an advan. 
tage in the event of a breakdown to have the assistance 
of the company’s engineers, both in deciding what repairs 
should be carried out, and in attending at the repairing 
shops to see that the work was satisfactorily completed, 
lt frequently happens that an owner is not in a position 
to specify or supervise repairs personally. As an illus. 
tration of the possible economics to be achieved by the 
supervision of the repairs by the company, the chairman 
mentioned the case of a breakdown, in which three quota- 
tions had been obtained, the charges being in the ratio of 
100, 240, and 480 respectively. In the matter also of 
preventing breakdowns through regular inspections, 
the company constantly receives letters expressing appre- 
ciation of the services renderéd, and Mr. Longridge said 
that he felt they were performing a work of great national 
importance in this way by obviating the necessity for 
repairs, and thus relieving the strain upon workshops, 
Provision had been made for writing off further deprecia-. 
tion of investments to the extent of £4913, and after 
making provision for a final dividend the total funds of 
the company were £185,462. The retiring directors, Sir 
Frank Hollins, Bart., and Mr. Walter E. Barrett, were 
re-elected, as also were the auditors, Messrs. P. and J. 
Kevan. 


Bonus Payments to Labour. 


A paper on the above subject was read before the 
Liverpool Engineering Society on the 10th inst., by 
Mr. Reginald J. Fisher, A.M. Inst. C.E. In the paper 
the author briefly reviewed the various bonus systems, 
namely, the Halsey, Rowan, Taylor and Gantt systems. 
The author said that each of the systems was found suited 
to specific classes of manufacture and favoured tradesmen 
of different grades of skill. The task set by the Taylor 
system was hard and suitable for the most part for only 
highly skilled workers, whom it encouraged to attain a 
high degree of efficiency. The same remark applied to the 
Gantt system which was, however, less severe upon the 
inefficient or moderately efficient. Allowing for the object 
of obtaining a large percentage of labour reaching a high 
rate of production, both these systems, the author said, 
were evidently arbitrary, and one would expect a certain 
amount of friction arising out of the sharp rises of wages at 
100 per cent. The Rowan system made less appeal to the 
yielding of the highest output. The weak point of 
premium bonus in the present stage of development was 
that so much was left to the personality and skill of 
individual administrators. In establishments where this 
had been of a high quality the scheme had been fairly 
smooth in its operation. The fact that such systems as 
the Taylor and Gantt were possible was a tribute to the 
reliability of the standard time based upon time studies, 
and the tendencies seemed to point to a development of 
the profession of time study engineer to a standard 
requiring not only thorough familiarity with the branches 
of industry engaged upon, but also a high degree of 
training and development. To the author it seemed 
probable that with the aid of a profession of highly skilled 
rate assessors, some of whom would, no doubt, be employed 
on behalf of Government departments, it should be possible 
to fix a universal standard of production for different 
classes of work. The elements of operations taken as 
standard could be sufficiently numerous to render possible 
a time estimation highly reliable, and so any tendency to 
reduce rates would be easily discernible. This would 
remove the doubts which the worker always had in his 
mind under the system at present in vogue. Just as it 
was found necessary to fix a standard of money exchange, 
so will the production rate in this country and elsewhere 
some time in the future have a universal standard unit. 


Barrow-1n-FurNeEss, Thursday. 


Hematites. 


Throughout this district there is a very great 
amount of activity in the hematite pig iron trade. The 
volume of iron being produced is very considerable, but 
it is not sufficient to meet promptly the whole of the 
demands of consumers. These demands are very full, 
and there is every reason to expect them to be heavier in 
the immediate future. On local account, steel makers are 
taking up the bulk of the output at Barrow and at 
Workington. From the other smelting centres the metal 
is sent away promptly to where it is most wanted. There 
is no immediate prospect of any additional furnaces being 
put into operation, although preparations with that end 
in view have been made in several parts of the district. 
Prices are steady, with parcels of mixed numbers of 
Bessemer iron at 127s. 6d. per ton, and special brands at 
140s. per ton, both f.o.t. 


Iron Ore. 


There is marked activity throughout the district 
in the hematite iron ore trade, and the output, generally, 
is better than it was. It is quite sufficient to keep the 
present number of furnaces, thirty, in the district in blast, 
but little ore is available for outside users, and besides 
this, local smelters could do with increased supplies. The 
supply of labour is one of the big difficulties of the present 
position. ° 


Steel. 


The demand for various descriptions of steel is 
very heavy. For semi-manufactured sorts there is a 
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continuous call on local as well as general home account, 
and this trade is showing signs of increasing. Billets are 
at £10 7s. 6d. per ton. For steel shipbuilding material 
there is a brisk demand all round, and ship plates are at 
£11 10s. per ton. Shipbuilding castings are also in keen 
request, as are other specialities in that trade, and the 
foundries are kept fully employed. For commercial sorts 
there is an easy demand, and rails are only touched on 
special account. Heavy rails are at £10 17s. 6d. to £11 
per ton; light rails, £14 to £14 10s.; and heavy tram 
rails, £14 per ton, Shipbuilders, engineers, boilermakers, 
and iron and steel and brass founders are fully employed. 


Fuel. 


There is a brisk demand for steam coal, which is 
at 27s. 6d. to 30s. per ton delivered. © House coal is at 30s. 
to 39s. 2d. per ton delivered. The demand for coke is 
very active, and East Coast sorts are at 38s. 6d. to 42s, 6d. 
per ton delivered, while Lancashire cokes are at 37s. 6d. 
per ton delivered, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Big Works Combine. 


In a recent letter IT mentioned that another 
works amalgamation was likely to take place on Tees-side, 
and | am now in a position to state that it is an 
established fact, the properties of Messrs. Cochrane and 
Company, at Cargo Fleet, who own four blast-furnaces, 
and an extensive foundry, together with the firm’s ironstone 
mines and colliery, having been acquired by the East 
Coast Steel Corporation, Limited. This latter company 
is a combination of interests belonging tothe Furness group, 
of which Lord Furness is chairman, and Mr. Benjamin 
Talbot managing director. The East Coast Steel 
Corporation is already committed to the erection of an 
enormous steel plant on the north bank of the Tees, and 
the acquisition of Messrs. Cochrane’s ironworks and 
foundry gives it contro] of an extensive supply of raw 
materials for the manufacture of the finished steel products. 
The Cargo Fleet Iron Company, which is one of the 
associated interests in the East Coast Steel Corporation, is 
also committed to a scheme of extensions, and as the 
Ormesley Lronworks of Messrs. Cochrane’s are in close 
proximity, this merging of interests will probably tend to 
make the Cargo Fleet works absolutely independent of 
any outside sources of supply for raw materials. It is 
understood, however, that the products of the furnaces 
will be availabie for other associated interests besides 


Cargo Fleet. 


Cleveland Iron Trade. 


While there has been no very notable develop- 
ment in the Cleveland pig iron trade this week, the position 
has certainly improved in two important particulars. 
The lack of railway trucks, which has been a serious 
inconvenience in the home trade for some considerable 
time past, has been rather less marked, and this has 
enabled consumers to obtain better deliveries. The 
shipments, too, have shown some improvement. If these 
conditions continue, the April deliveries of iron to home 
consumers and shipments will show a_ considerable 
advance upon those for the month of March. A few more 
contracts have been fixed up this week, and as makers 
have big stocks on hand, consumers are assured of ample 
supplies. Prices are unchanged, home consumers paying 
99s. for No. 1, and 95s. for No. 3 Cleveland, No. 4 foundry, 
and No. 4 forge, whilst for export the quotations are 119s. 
and 114s. respectively. 


Hematite Pig Iron. 


Large quantities of basic iron are now being 
employed in the manufacture of steel, with the result that 
there is a little more East Coast hematite available for 
shipment abroad. For this there is a very eager demand 
in Italy, where consumers would willingly pay the maxi- 
mum price without scrutinising too closely the quality of 
the iron. For home consumption mixed numbers of 
East Coast hematite are firm at 122s. 6d., while for 
export the price is 147s. 6d. 


Manufactured Iron and Steel. 


The pressure upon the manufactured iron and 
steel works for all descriptions of munitions of war and 
for shipyard material is heavier than ever. The demand 
for the shipyards continues to develop, and shipbuilders 
are constantly calling for extended supplies. The works 
in all departments are taxed to their utmost capacity, and 
are booked up for many months ahead. Hence, all 
ordinary commercial requirements have to be relentlessly 
turned down. The principal quotations for home trading 
are as follows :—Steel ship plates, jin. and upwards, 
£11 10s.; ,%in., £11 15s.; }in., £12; under Jin. down to 
ygin., £14 10s.; under ,',in. down to }in., £16; under fin. 
down to 3in., £17; steel boiler plates, £12 10s.; steel 
ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy 
steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common 
iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; double best 
bars, £14 15s.; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above ,%in. thick, £16; ;in. and under to 16 gauge, 
inclusive, £16 5s.; under 16 gauge to 20 gauge, £17 ; under 
24 gauge to 26 gauge, £18; steel rounds, squares, «c., 
£12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £13 10s. to £14 10s.; packing 
iron, tapered, £15 15s. to £16 10s.; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21; steel bars, basic, £16 10s. 
to £17 10s.; steel bars, Siemens, £16 10s. to £17 10s.; 
steel ship plates, £13 10s. to £15; steel joists, £13; steel 
hoops, £19 to £19 10s.; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 











The Coal Trade. 


The marked improvement in the coal trade, 
which has been such an encouraging feature during the 
last few weeks, shows no signs of falling off, but has rather 
made further headway this week. It is safe to say that 
at no time since the war started has there been such a 
pressure in the demand for North Country coals. It is 
not often of late that the collieries have had to refuse 
trade. Yet that has been the case during the past few 
days. The collieries are, therefore, in quite a strong 
porition all round. The Coal Exports Committee has 
granted valuable concessions with reference to licences so 
far as the Norwegian trade is concerned. The general 
practice hitherto has been to grant provisional licences 
only, and to defer the issue of the actual licence until 
suitable tonnage has been nominated to the War Trade 
Department by the shipper. It has now been decided 
to abandon this practice.and to grant general licences 
valid for one month, by approved Norwegian or British 
steamers. It will accordingly be no longer necessary 
for shippers to submit the names of vessels to the War 
Trade Department, and it will suffice for the shipper to 
obtain the approval of the local collector of Customs to 
the shipment being effected by the vessel or vessels 
proposed. The change will be of great benefit to exporters. 
The market operations this week have been on a fairly 
substantial scale, with the result that best steams and 
Tyne primes are fully sold to the end of the month. 


‘Second steams and North Northumberlands are also 


enjoying considerable prosperity, and quotations are 
sparingly made for this month’s delivery. The position 
of smalls, however, is still unsatisfactory, and stocks 
continue to grow. Requirements are on a small scale, 
and prices stationary at rock bottom schedule figures. 
The Durham gas coal trade is brisk, and all producers are 
raising maximum quantities, which find a ready demand. 
Tyne primes and superiors are scarce for any part of 
April ; seconds are also practically unobtainable until the 
end of the month. Smithies, peas and nuts, coking and 
unscreened descriptions, owing to continued heavy 
demand from the works, are totally unobtainable for 
export. There is an active inquiry, and top prices are 
offered, but without attracting holders. The Durham 
bunker coal trade is steady, with brisk official require- 
ments, but small inquiry on the open market. The coke 
trade moves actively at late prices, and any surplus 
production finds a quick sale to neutrals. Principal 
quotations are as follows :—Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; 
Tyne prime steams, 29s. 6d. to 30s. 6d.; unscreened 
for bunkers, 23s. 6d. to 25s.; household coal, 22°. 6d. to 
23s. 6d. for the home trade, 28s. 6d. to 32s. 6d. for 
export; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams: 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. to 33s. 6d.; 
peas and nuts, 31s. to 33s. 6d.; coking coals, 19s. 6d. to 
20s. 6d.; patent oven coke, 42s, 6d. to 45s.; blast-furnace 
coke, 33s. for home use, 45s. for export; gas coke, 
32s. 6d. to 35s 











SHEFFIELD. 
(From our own Correspondent.) 
Sequel to a Strike. 


In the Munitions Court here, on Monday, judg- 
ment was delivered in a rather important case, arising 
out ofastrike. Briefly, the facts were that fourteen men— 
ten employed by Wm. Jessop and Sons, Limited, two by 
Kayser, Ellison and Co., Limited, and two by the Sheffield 
Forge and Rolling Mills, Limited—claimed that their 
employers were liable, under Section 5 (3) of the Muni- 
tions of War (Amendment) Act, 1916, to pay to the appli- 
cants, as compensation for loss of work, “‘ Such sum, not 
exceeding £5, as the Tribunal might order.’”’ The case 
was originally heard on March 22nd, when Sir William 
Clegg postponed judgment. It appeared that on December 
3lst last a local strike occurred. The men in power- 
producing departments refused to generate power for the 
hammers, so that the hammers on which applicants were 
working had to be suspended. At Jessops, where a very 
large proportion of the men were on strike, the ten appli- 
cants were suspended without wages from December 31st 
to January 6th or 7th, and the remainder of the applicants 
were suspended from January 2nd to January 9th. None 
of the men, however, at the time expressed any desire 
to be paid up or to be handed their insurance cards or 
leaving certificates, and immediately the strike ended 
they resumed their work on exactly the same conditions 
as before. At the first hearing, Jessops admitted that 
the applicants from their works were innocent parties 
and not connected with the strike, and Mr. Ernest Gilbert, 
a trade union official, who represented all the applicants, 
contended that the men’s contract of service with the 
employers had been ended by dismissal, and that as less 
than one week’s notice, or wages in lieu of notice, had 
been given, he claimed for them compensation, as already 
explained, basing his argument on the judgment of Mr. 
Sheriff Fyfe, in a decision against a Clyde firm under 
similar circumstances a few weeks previously. 


How the Law Stands. 


In giving judgment, Sir William Clegg said that 
the Employers’ and Workmen’s assessors agreed that on 
the facts the applicants were not entitled to claim com- 
pensation, and he concurred with that view from a legal 
standpoint. He found that by Section 2 of the Munitions 
of War Act, 1917, the Ministry of Munitions was autho- 
rised to issue an order repealing the provisions of Section 7 
of the Act of 1915, as amended by a subsequent enactment 
(relating to the granting of leaving certificates), that such 
order had been so issued, and that therefore leaving cer- 
tificates were no longer required to enable workmen to 
leave their employment. By Sub-section 1 of Section 5 


of the Act of 1916 two new sub-sections were substituted 
for the original Sub-sections 1 and 2 of Section 7 of the 
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Act of 1915. Sir William, however, was of opinion that 
remaining portions of Section 5 of the Act of 1916 had 
not, in effect, been repealed, and still remained in force 
and operative. What then was the position ? According 
to Sub-section 2 of that section it was provided that “‘ where 
a workman employed on or in connection with munitions 
work in any establishment of a class to which the provi- 
sions of Section 7 of the pringipal Act are for the time being 
applied by an order made thereunder is dismissed or dis- 
charged by his employer, the employer shall forthwith 
give him such certificate as aforesaid, and if he fails to 
do so, a Munitions Tribunal may, in addition to issuing 
to him, or ordering the issue to him, of such a certificate, 
order the payment to him by the employer of such sum 
not exceeding £5 ac a Tribunal may think fit, unless the 
Tribunal is of opinion that the workman was guilty of 
misconduct for the purpose of obtaining dismissal or dis- 
charge. This sub-section shall apply to a workman who 
applies for a certificate on the ground that he has for a 
period of more than two days been given no opportunity 
of earning wages, or who leaves his employment on account 
of conduct on the part of the employer, or any agent of the 
employer, which would justify the immediate termination 
by the workman of his contract of service in like manner 
as if he had been dismissed or discharged by his employer.” 
The chairman quoted the decision of Lord Dewar, in 
Waugh v. Duncansons, Limited, as showing that the right 
of compensation arose not only when a workman had for 
a period of more than two days been given no opportunity 
of earning wages, but also where he had then demanded 
a leaving certificate and been refused. 


The Judgment. 


In his (Sir William’s) view, what the applicants 
ought to have done after the expiration of two days was 
to have applied to their respective employers for their 
insurance and unemployment cards, which would then 
have shown that they were desirous of leaving their present 
employer's service. They did not, however, avail them- 
selves of that right. ‘‘ I cannot,’”’ he added, “ accept the 
view of Mr. Gilbert that, after the expiration of two days 
their contract was terminated, and that a new contract 
began on the day on which they resumed work. In his 
view, they did not intend to leave their employment, 
but assented to the suspension of their contract of service, 
and were willing to, and did, resume their work at the 
termination of the strike under the same terms and con- 
ditions as existed prior to the strike, there being no new 
contract entered into between the respective parties. For 
those reasons Sir William Clegg held that neither on the 
facts nor on the law were the applicants entitled to com- 
pensation. Had they been, the amount would have been 
assessed at one week’s average earnings. Since his judg- 
ment had been arrived at, the Scottish Court of Appeal 
had given its decision in the case mentioned by Mr. Gil- 
bert, the court reversing the decision of Sheriff Fyfe. The 
present judgment, therefore, was in accordance with that 
of the Scottish Court of Appeal. The case has caused a 
great deal of interest, but comment would be out of 
place, inasmuch as the trade union representative formally 
asked for leave to appeal, which was granted. 


The Boy in the Works. 


A very useful discussion on welfare work amongst 
boys in the big steet establishments took place here a few 
nights ago. The occasion was the closing lecture for the 
season of the Sheffield Silversmiths Staffs’ Guild, but those 
responsible for the gathering extended invitations to 
Sheffield firms generally, with the result that many of 
them were represented, including Vickers, where at least 
1500 boys are employed at this moment. The various 
speeches showed that directors and managements have 
taken up this question with earnestness. It was admitted 
that, in consequence of war conditions, the hoy occupies a 
more important place in industry than ever he did, and it 
is quite plain that this new phase of labour is not being 
overlooked. Since so many of his elders have been called 
to the Colours he has had placed upon him tasks and 
responsibilities which had been considered in pre-war days 
much beyond him, but which he is now bearing with 
remarkably good results. For that very reason, however, 
he needs greater care and attention, or his new sense of 
importance, and the high wages he is able to earn, may 
prove his undoing. What the principal firms have done 
therefore is to appoint thoroughly reliable men as welfare 
supervisors in the works, and they and their assistants act 
as the friends, counsellors, and guides of the boys, listening 
to their troubles, watching their development at the lathe 
or elsewhere, keeping an eye upon their evening school 
work (at Vickers, for instance, each boy passing in a subject 
at the evening school examinations receives an extra Is. 
a week in wages—ls. a week for every subject passed in), 
visiting them when they are sick, and in a dozen different 
ways helping them to realise that the employers are taking 
a human interest in them and are watching their progress. 
Recreation clubs are provided, with playing fields; and 
even allotments are placed at their disposal, one firm here 
having devoted 100 acres to that purpose. Within the 
works, dining-rooms are provided, with good kitchens for 
heating food, and washing basins with plenty of soap and 
towels to assist the lads to habits of cleanliness and self- 
respect. All this and very much more was explained at 
the gathering referred to, and the discussion left one with 
the impression that welfare work amongst boys—the 
coming men of our great works—will forge the strongest 
possible link of good relationship between employers and 
employed, and in the critical times ahead may prove of the 
utmost value and a sound investment. 


Steel Trade Profits. 


As might have been expected, Mr. W. L. Hichens, 
chairman of Cammell Laird and Co., seized the oppor- 
tunity which the annual meeting of shareholders in that 
concern presented last week of referring to the findings of 
the recent report by the Select Committee on National 
Expenditure. In a previous letter I expressed the views 
of some of the leading steel men here on the subject, and 
what Mr. Hichens had to say quite bore them out. He 
thought it was a little unfortunate that the Committee’s 
first report of the 1918 session should have singled out a 
few individual items where excessive prices appeared to 
have been charged. But the result of its unbalanced 
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criticisms was to leave an inaccurate impression. It would 
have been just as easy, said Mr. Hichens, to cite many 
industrial contracts which had resulted in little or no 
profit, or in a loss, and it was to be regretted that the 
Committee should have aroused suspicions of profiteering 
without giving a complete picture on which a fair judg- 
ment might be based. He did not deny that there had 
been individual instances of profiteering, but, speaking 
generally, he believed there hdd never been a war in which 
the exploitation of the public had been so effectively kept 
in check. That result had been achieved, not in the teeth 
of, but with the cordial co-operation of the majority of the 
business community. In support of that statement— 
which incidentally reflects a great deal of credit upon the 
often severely criticised methods of the Ministry of Muni- 
tions—he pointed to the fact that the Association of 
Controlled Firms, one of the largest associations of em- 
ployers in the country, had never once during the two 
years of its existence objected to the excess profits duty as 
@ war measure, nor did it oppose the increase of the duty 
from 60 per cent. to 80 per cent. It had, however, 
attacked, and with success, the principle of concurrent 
taxation through the excess profits duty and the munitions 
levy. It had also emphasised the importance of adequate 
depreciation allowances, and a reasonable provision to 
meet losses on inflated stccks, because those. questions 
concerned the future stability of the industry, on which the 
national welfare depended. In fact, he believed it was 
true to say that the greater part of the industrial com- 
munity was concentrating its efforts, not on immediate 
profits, but on the stability of industry after the war, in 
order that our foreign trade might then be expanded, and 
thus furn?-h the material prosperity without which any 
substantial improvement in the welfare of the workers was 
visionary. There is much food for thought in a speech of 
that kind, and it was obvious that Mr. Hichens was 
speaking from interests wider than those of Cammell 
Laird. 


Round the Works. 


It would be foolish to pretend that steel works 
managem=nts are viewing with perfect equanimity the 
prospect of labour under the new Man-Power measure. 
They are not. They have grave misgivings as to how it 
is all going to work out. Some of the things that are 
already happening seem quite opposite to that which one 
would have supposed to be the best course from the point 
of view of munitions production. But managements have 
long ago learnt to take a philosophic view of positions that 
two or three years ago might have thrown them into a 
panic. As to the Man-Power proposals, therefore, they are 
not unduly alarmed, although rather concerned, for they 
know by experience that by some means or another they 
will get through. The various extensions to steel 
works buildings are still being pushed on with, notwith- 
standing the great difficulty in obtaining building mate- 
rials and labour, and the Sheffield Corporation has recently 
sanctioned a long list of new work. in which the names of 
all the well-known firms appear. Wages are advancing in 
the cutlery trade. Spring knife cutlers are to receive an 
increase of 15 per cent. on commercial work, while table and 
butchers’ blade grinders, spring knife grinders and finishers, 
the work-board branch of the scissors trade, scissor 
forgers and material makers and preparers are all to 
receive an advance of 10 per cent., the wages of women 
and girls being raised proportionately. Nothing has yet 
been heard of any concession in the matter of the com- 


mercial export trade, but new overseas business includes | 


steel for Buenos Aires, Toronto, Montreal, Shanghai, 
Yokohama, Kobe, Singapore, Hankow, and New York; 
files for Turin, Accra, Calcutta, and Madrid ; cutlery for 
Assenee, Axim, Demerara, Buenos Aires, Rio Santos, 
Montreal, Zanzibar, and Habana, and tools for Auckland. 


Iron, Steel, and Coal. 


There seem no new features in the iron and steel 
markets to report, conditions all round remaining much as 
previously explained. Basic steel is fairly plentiful, 
though local furnaces are now practically all on acid. 
There is no relief in the scarcity of common irons, and 
supplies of scrap are much below the demand. Deliveries 
of special low phosphorus pig iron from the North-West 
and North-East Coasts are fairly good. The steam fuel 
market is strong and active, particularly for slacks, quota- 
tions of which are nominal, for there is no open market. 
The colder weather has increased the pressure for house 
coals. Best South Yorkshire steam hards are quoted 19s. to 
19s. 6d.; best Derbyshire, 18s. 6d. to 19s.; seconds, 18s. to 
18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; and nuts, 17s. to 18s. 
In house sorts, branch is quoted 23s. to 23s. 6d., and -best 
Silkstone 20s. to 21s., all per ton at pit. Blast-furnace 
coke is in heavy demand at full maximum rates. 








SCOTLAND. 
(From our own Correspondent.) 


Glasgow Volunteer Engineer Corps. 


Corps are now in the course of formation for 
the City of Glasgow Volunteer Engineers, consisting of an 
army corps headquarters signal company and two motor 
air-line sections. The duties may be compared to the 
running of a large telegraph office (the word “ telegraph ” 
being used to cover all methods of receiving and sending 
messages), including the erection and maintenance of the 
necessary apparatus and lines. Each motor air-line section, 
officers, N.C.O.’s, and men, will be largely drawn from 
all classes of the electrical trades, with motor cyclists and 
motor car drivers, their chief duty being the erection of 
aerial lines. 


Pig Iron. 


Business in the Scotch pig iron trade is carried 
on under the highest tension, and output is as great as 


the supply of labour and raw material will permit. 


Supplies, generally, are scarce and transactions are of the 
hand-to-mouth order. Export continues practically at a 
standstill, 
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Quotations. 


Approximate prices are as follow :—Monkland 
and Carnbroe, f.a.s. at Glasgow, Nos. 1, 140s.; Nos. 3, 
135s. ; Govan, No. 1, 135s. ; No. 3, 130s. ; Clyde, Summer- 
le>, Calder and Langloan, Nos. 1, 150s.; Nos. 3, 145s. ; 
Glengarnock, at Ardrossan, No. 1, 140s.; No. 3, 135s. ; 
Eglinton, at Ardrossan or Troon, and Dalmellington, at 
Ayr, Nos. 1, 145s. ; Nos. 3, 135s. ; Shotts, at Leith, No. 1, 
150s. ; No. 3, 145s. per ton. 


Finished Iron and Steel. 


There has been little actual change in ordinary 
trading conditions during the past week. At the steel 
works orders continue to accumulate, but under Govern- 
ment supervision and control urgent cases are receiving 
a certain measure of attention. So far as black sheets 
are concerned, outputs are confined to war requirements. 
Even colonial orders have to be accompanied by a high 
priority certificate before any business can be passed 
through. Heavy sheets are in constant demand. The 
malleable ironworks are running at their fullest capacity. 
The request for small sizes are very insistent, while orders 
on hand for cable and bolt iron are considerable. Output 
from motor works show a big increase. Makers of rivets, 
bolts and nuts are finding great difficulty in keeping pace 
with the flow of orders, and tube makers have also plenty 
of good business on hand. 


Coal. 


The Scotch coal trade continues brisk. There 
is no sign of slackening in the demand, and all classes of 
fuel meet with plenty of business. In fact, collieries are 
experiencing considerable difficulty in fulfilling requests, 
partly owing to a reduction in labour and partly to 
insufficient supplies of railway wagons. In the West of 
Scotland inquiries are as numerous as ever, and yas, 
electricity and industrial works cannot always obtain full 
deliveries. Export, too, is comparatively active under 
the circumstances. Ell coal is quoted f.o.b. at Glasgow, 


26s. 6d. to 28s.; splint, 28s. to 30s.; navigation, 30s. ; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s. ; 


singles, 21s. per ton. In the Lothians the orders on hand 
considerably exceed the output. Local sales are heavy, 
and the Admiralty requirements are large at the moment. 


Shipments, too, are improving. Best steams, f.o.b. at 
Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. 
Fifeshire collieries also report arrears of deliveries. First 


and third-class steams are in good demand for shipment, 
and other sorts are having a ready sale for local purposes. 
First-class screened navigations, f.o.b. at Methil or 
Burntisland, 29s. to 3ls.; first-class steams, 28s. ; third- 
class steams, 24s. per ton. All prices quoted only apply 
to French and Italian business; for all other orders 
2s. 6d. per ton must be added. The aggregate shipments 
from Scottish ports during the past week amounted to 
182,871 tons, compared with 152,009 in the preceding 
week, and 124,761 tons in the corresponding week of last 
year. 








WALES AND ADJOINING COUNTIES. 
. (From our own Correspondent.) 


Control of Production. 


Tue scheme for the allocation of orders, and the 
restriction of production, came into operation on Monday 
last, but only in a nominal sense. It was to have been put 
into force a week earlier, but the conditions prevailing in 
the coal trade were such that it was necessary that the 
fullest production possible should be secured, and therefore 
the operation of the scheme was postponed. The District 
Coal and Coke Supplies Committee, which met on Saturday 
last, considered it advisable again to put off the introduc- 
tion of the scheme. At the same time, however, in view of 
the heavy requirements of the authorities, those collieries 
from which the authorities are drawing their supplies are 
temporarily permitted to exceed the quantities which were 
allocated to them for the month from April 15th to May 
11th, which means practically unrestricted working. As 
is well known, the miners’ leaders have for some time past 
pressed for a five-day working week for the men, but the 
Coal Controller was averse to conceding such a dangerous 
principle. In order to secure a more equitable distribution 
of work, the present scheme was formed, and it was purely 
for the reason that it was policy to bring the scheme into 
operation to show the men that they were desirous of evenly 
distributing work, that its introduction was finally decided 
upon for Monday last, although it is not required, as the 
demands for coal are, temporarily at any rate, such as to 
keep all pits fully engaged. 


Miners and Military Service. 


At the recent conference of South Wales Miners’ 
delegates, the comb-out proposals, and the recommenda- 
tions of the Executive Council, were agreed to by quite a 
substantial majority. The conference was asked to con- 
sider and decide whether the Federation was to exercise 
any form of supervision over the workmen called for 
military service under the comb-out, and the Council 
expressed its opinion that in exercising such supervision a 
far more equitable method of taking the men required 
could be secured than if the military authorities had to act 
without the knowledge within the reach of the Council, the 
officials, and committees at each colliery. The result of the 
voting was that 2273 were for accepting the Council’s 
recommendation and 763 against, showing a majority for 
of 1510. As each vote represented fifty members this 
meant 113,650 for and 38,150 against, giving a majority of 
75,500. Asa matter of fact, for the past week or more the 
young miners have been joining up for military service 
voluntarily in good numbers. 


Inland Waterways. 


The question of the development of inland water- 
ways is one which has received a good deal of attention 
locally, in view of the desire on the part of public men to 





attract new industries to this district, and to urge on the 
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provision of improved facilities for the transport of goods 
and material from South Wales to the Midlands, more 
especially. It was for this reason that an address on the 
subject of the ‘“‘ Development of Inland Waterways,” by 
Mr. Frank Impey, of Birmingham, who is the secretary of 
the Waterways Association, to the members of the Cardiff 
Business Club, recently proved of exceptional interest, 
Mr. Impey urged that this question must be set in the fore- 
front of schemes of reconstruction. Before the war, he said, 
the railways of the country were unable to deal with traffic 
with sufficient promptitude to satisfy the demands of 
traders. At that time mineral and goods traffic was 
expanding at the rate of 10,000,000 tons per annum, and the 
general anticipation was that there would be further 
increase when hostilities ceased. Cheaper freights were 
also necessary if British traders were to be in as good a 
position as their continental competitors were before the 
war ; @ position which had been largely secured by bold 
schemes of canal development. 


Current Business, 


The coal market is in a very strong position, 
exceptional activity prevailing as the result of the more 
than ample tonnage facilities at hand. Collieries are fully 
engaged, but many of them have already found a shrinkage 
in production as the result of so many miners joining up 
voluntarily for military service, and it is freely predicted 
that, when the full effects of the comb-out are seen, outputs 
will be so affected that coals will be nothing like so plentiful 
as was the case prior to Easter, and that for this reason 
artificial restriction of production will become unnecessary. 
At the present it is only in the case of some through coals, 
such as No. 2 Rhondda through, that coals can be picked 
up without a great deal of difficulty, while superior bunker 
smalls are almost equally as scarce as superior large. The 
demand for inferior smalls is not quite as brisk as it was last 
week, but coke continues strong and below requirements, 
while production of patent fuel is at the maximum, and 
makers are very busy. Pitwood remains unaltered at the 
price of 65s., supplies being up to about the average. 


LATER. 


The coal market shows very little change, except that 
the demands of the authorities have slightly slackened, 
and as a consequence coals are rather more freely released 
for export on private exporters’ account. In this way 
coals are very quickly absorbed, as there isa good demand. 
Large qualities are still very scarce, and superior smalls 
are very tight, but supplies of through coals and inferior 
smalls are relatively more easily obtainable. Coke, 
patent fuel, and pitwood remain unchanged. 


Sehedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 31s.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmcuthshire Black 
Vein large, 392. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 31s. 6d.: seconds Eastern Valleys, 
302. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.: No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s, 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 30s.; 
seconds, 29s. Patent fuel, 32s. 6d.; coke, 50s.; pitwood, 
ex ship, 65s. 





Newport. 

Collieries in the Monmouthshire area are very 
busy, and in the case of leading qualities are being drawn 
upon freely by the authorities. Apart from the require- 
ments for shipment, which are in themselves extensive, 
the inland demand is very brisk, and collieries are so fully 
stemmed that it is practically impossible to book supplies 
for early delivery. Schedule prices (less 2s. 6d. for France 
and Italy) :—Steam coal: Best Newport Black Vein large, 
32s. 6d.; Western Valleys, 31s. 6d.; best Eastern Valleys, 
31s. 6d.; other sorts, 30s. 6d.; steam smalls, 20s. 6d. to 
23s. Bituminous coals: Best house, 35s. 6d.; seconds, 
33s. 3d. Patent fuel, 32s. 6d.; pitwood, ex ship, 65s. 


Swansea. 


Operations in the anthracite section continue to 
be very quiet. The demand is far from brisk, and most 
anthracite coals are very freely offered, and no difficulty 
is experienced in securing supplies for prompt shipment. 
The demand for machine made qualities is on a very 
moderate scale, and rubbly culm and duff are distinctly 
quiet and easy. Schedule prices (less 2s. 6d. for France 
and Italy) :—Anthracite : Best breaking large, 32s. 6d.; 
second breaking large, 31s. 6d.; third breaking large, 30s.; 
Red Vein large, 28s.; machine made cobbles, 41s. 6d. to 
45s.; French nuts, 41s. 6d. to 45s.; stove nuts, 41s. 6d. to 
45s.; beans, 35s. 6d. to 37s. 6d.; machine made large peas, 
22s. 6d.; rubbly culm, 13s. 6d. and 15s. 6d.; duff, 9s. to 
10s. 6d. Steam coal: Best large, 32s. 6d.; seconds, 
29s. 6d.; bunkers, 24s. 6d. and 26s.; smalls, 19s. 6d. and 
21s.6d. Bituminous coal: Through and through, 29s. 6d.; 
smalls, 26s. 6d. Patent fuel, 32s. 6d. 


Tin-plates, 


The tin-plate market fully retains its firmness, 
but comparatively little fresh business is passing, the 
majority of works being well booked up ahead. Production 
is likely to suffer, in view of the comb-out of men for 
military service, and it is questionable whether all the mills 
now working will be able to maintain full time. At a 
conference of tin-plate workers, on Saturday last, it was 
decided that a claim should be lodged at the next 
Conciliation Board for the merging of 50 per cent. of the 
present war bonus in the wage rates, and for an increase 
in the remaining portion of the war bonus. Quotations :— 
1.C., 20 x 14 x 112sheets, 32s. Block tin, £322 per ton cash 
and for three months ; copper, £110 per ton cash, and for 
three months. Lead: Spanish, £29 10s. per ton. 
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FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THE JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, 8.W. 1. Lecturette, ‘‘’ Pneumatic Tools,’ by Mr. 
Temple Orme. 8 p.m. 


Roya Institution vr Great Brirarin.—Albemarle-street, 
Piccadilly, W.1. ‘The Use of Soap Films in Engineering, ’ 
by Major G. I. Taylor. 5.30 p.m. 

Norta-East Coast Institutions OF ENGINEERS AND 
SHIPBUILDERS.—Lecture Theatre, Literary and Philosophical 
Society, Westgate-road, Newcastle-on-Tyne. Lecture, ‘‘ Some 
Aspects of the Naval War,” by Lieut. E. H. Gordon, R.N.R. 
Illustrated by cinematograph films supplied by the Admiralty. 
6 p.m. 


MONDAY, APRIL 22np. 


Royat Society or Arrs.—John-street, Adelphi, W.C. 2. 
Cantor Lecture ITI., ‘* Military Explosives pf ‘To-day,’ by Mr. 
James Young. 4.30 p.m, ; 


TUESDAY, APRIL 23rp. 


Tue INSTITUTION oF CivIL ENGINEERS.—Great George-street, 
Westminster, 8.W. 1. Ordinary meeting for Ballot of Candi- 
dates for Election. 5.20 p.m. Annual general meeting of 
Corporate Members only. 5.30 p.m. 

Norta-East Coast INstiruTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Newcastle-on-Tyne. Lecture, ‘* The Future of Aerial 
Transport,” by Mr. G. Holt Thomas. (Illustrated by cinemato 
graph films.). 6 p.m. ? 


WEDNESDAY, APRIL 24rx. 


Royaut Society or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ** Mental Effects of the War and their 
Lessons in Social and Medical Reconstruction,’’ by Major Sir 
Robert Armstrong-Jones. 4.30 p.m. 

Roya Sanitary Institute.—90, PRuckingham Palace-road 
8.W. 1. Discussion on ‘‘ Housing: Planning and Materials. 
Permanent and Semi-permanent,’’ opened by Mr. Frank Baines. 
‘** Housing: Fitments and Conveniences,’’ by Mrs. Sanderson 
Furness, 5 p.m. 


THURSDAY, APRIL 25ru. 


Tae Concrete InstiruTe.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, S.W. 1. ‘* The Charterhouse-street 
Cold Stores of the Port of London Authority,’ by Mr. J. H. 
Deane. 5.30 p.m. : , 

THe Institution or Exeetrrican Encinerers.—Institution 
of Civil Engineers, Great George-street, Westminster, S.W. 1. 
** Large Batteries for Power Purposes,”” by Mr. E, C. MeKinnon, 
5.30 p.m. j 


FRIDAY, APRIL 26TH. 


Albeinarle-street, 
by 


Roya InsTiruTion OF GREAT Britain. 
Piceadilly, W. 1. ** Food Production and English Land,” 
Sir A. Daniel Hall. 5.30 p.m. 


SATURDAY, APRIL 27ru. 


Royat Society or Great Brirain.-Albemarle-street, 
Piceadilly, W. 1. ‘* Modern Investigations of the Sun’s Sur- 
face,” by Professor H, F, Newall (Lecture I.). 3 p.m. 


TUESDAY, APRIL 30ru. 


Nortu-East Coast Institution of ENGINEERS AND SuIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical 
Society, Newcastle-on-Tyne. Paper, ‘‘ High Speed Internal 
Combustion Engines,”’ by Mr. Harry R. Ricardo. 7 p.m. 


THURSDAY, MAY 2np. 


INstiTUuTE oF METALS.—Institution of Civil Engineers, Great 
George-street, Westminster, S.W. 1. Eighth apnual May 
Lecture on ‘‘ The Formation of Diamond,” by the Hon. Sir 
Charies A, Parsons, 5.30 p.m. : 


FRIDAY, MAY 3rp. 


OF MECHANICAL ENGINEERS.-—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
Final general meeting of session. The discussion on the paper 
* The Employment of Women in Munition Factories,’ by Miss 
Monkhouse, will be concluded. 6 p.m. 


INSTITUTION 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Lizot.-Cor. J. R. Davipson, having now been transferred to 
the Territorial Reserves, after serving with the British 
Expeditionary Force since the outbreak of the war, resumed 
his duties as water engineer to the Liverpool Corporation, on 
Monday, the 15th inst. Mr. Parry, who temporarily undertook 
Col. Davidson's duties, will continue his consulting practice. 
Yis office address will, for the present, be Alexandra Buildings, 
55, Dale-street, Liverpool. Telephone number, 8720 Bank. 








THE TRAINING OF Motor VotuNTEERS.,—A general meeting 
of the Officers, N.C.O.s and Men of Group No. | of the City of 
London Motor Volunteer Corps was held recently under the 
chairmanship of Major’ EF. 8S. Shrapnell-Smith, | officer 
commanding, who reported that over 300 commercial motor 
vehicles had been enrolled in the Group, which was one of the 
first to be officially recognised by the War-office, and one of the 
strongest and oldest in the country, having been formed in 
January, 1915. Maior Shrapnell-Smith also stated that the 
new Army Council instructions now made it necessary, in order 
te secure greater efficiency, that the men should attend a 
certain number of elementary drills in infantry training, and 
lectures on march and convoy discipline, and the work of the 
A.S.C., M.T. There was vo subscription for drivers, as the 
whole of the expenses were met by the officers and a number of 
firms which were in sympathy with the movement. The work 
undertalen by the corps has included the following :—(a@) The 
clearing of volunteer camps of stores and equipment; (b) the 
provision of transport for the volunteer annual general camp ; 
(c) the transportation of stretchers and medical stores ; (d) the 
provision of transport for the erection of telephone and telegrapbic 
lines for engineering units, and (7) the provision of transport in 
connection with air raids, &c. There are still vacancies for men 
in Group No. 1, and full particulars can be obtained on applica- 
tion to the Adjutant, Captain F. G. Bristow, at the Head- 
quarters, 83, Pall Mall, S.W. 1. 





BRITISH PATENT SPECIFICATIONS. 


When an is ¢ from abroad the name and 
address of the communicator are printed in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


105,903 (3503 of 1917). March 9th, 1917.—Pisrons, the 
Société Lorraine des Anciens Etablissements de Diétrich 
et Cie. de Lunéville, 40, Rue du Colisée, Paris. 

This is a composite piston, of which the barrel A is made of 
cast iron, and the top B is made of steel, serewed into the barrel, 
and secured in place by a bead of autogenous welding C. A third 
part D is fitted inside the piston. It has numerous ribs E, and 
is fixed at one end to the piston top by means of screws F, and 
at the other end to the piston by rivets G. This internal rein- 
forcement is made of a metal which is a good conductor of heat, 
and of low specific gravity, such as aluminium. Theinventors 
claim that the piston is relatively very resistant at the part that 
is most exposed to the action of the flames ; the reinforcement in 
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the interior has the result of carrying away the heat that has 
been taken up by the top of the piston, and of giving it up 
to the walls of the barrel where there are no piston rings, 
and thence the heat passes into the circulation water. It 
is claimed that since the piston rings have much less heat to 
transmit to the barrel, there is less risk of their becoming over- 
heated, and, finally, since the same quantity of heat is spread 
over much larger surfaces, both as regards the surface of the 
barrel as well as the surface of the ribs, the oil in contact with 
the walls of the piston bottom will be raised to a less high tem- 
perature, and in this case the deposits of burned oil will be 
avoided which, after a certain period of running of the engine, 
end by becoming detached, with the risk of obstructing the oil 
passages.— March 11th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


113,865 (4686-of 1917). March 31st, 1917.—Rap1ATION Pyro. 
METER, Adam Hilger, Limited, and another, 75a, Camden- 
road, London, N.W. 1. 

The accompanying drawings illustrate an apparatus made in 
accordance with this invention. Fig. 1 is a side elevation, and 
Fig. 2 an end view. Fig. 3 shows the pyrometer mounted on a 
stand ready for use. Radiation receivers A B cause radiation 
from a source the temperature of which it is desired to ascertain 
to be formed on thermopiles C D respectively. The radiation 
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receivers consist of object glasses E F, in front of which are placed 
radiation filters GH, one of which permits the passage of radia- 
tions of longer wave length than the other. On one side of the 
radiation receivers is mounted a telescope J, which is a sighting 
telescope for adjusting the apparatus so that identical images 
of the source of radiation are formed on the thermopiles. In 
the focus of the eye piece of the telescope is a mark on which the 
image of the source of radiation falls when the instrument is 
properly adjusted. K is a galvanometer of usual construction 
in circuit with the thermopiles.—March 14th, 1918. 


GAS PRODUCERS. 


113,856 (3962 of 1917). March 19th, 1917.—-Gas GENERATORS, 
Thomas Roland Wollaston, 26, Corporation-street, Man- 
chester. 

Tn this invention the gas producer has mounted upon it one or 





more vertical tubes or retorts. Near the top of these retorts 
outlet branch pipes are provided to conduct gas to the main, 
and each retort is fitted at the top with a sealing charging hopper . 
Within each retort is provided a controlling mechanism for 
determining the speed at which fuel may gravitate downwards, 
and for keeping the body of the fuel open to allow of the gas 
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from the producer finding a passage and intimate contact with 
the fuel. In the illustrations two different forms of controlling 
mechanism are provided. In the left-hand retort is a helical 
device, and in the right-hand retort perforated cones are fitted. 
The retorts need not be vertical, but may be inclined, but the 
inventor does not bind himself to any particular form of con- 
trolling mechanism.— March 14th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


113,845 (3529 of 1917). March 9th, 1917.—SprEp GOVERNOR, 
Claude Orrock Marshall, Oi /e Workshop, *‘ O ’’ Corps Supply 
Colutan, B.E.F., Franee. 

This governing mechanism is operated from the engine and 
from the vehicle wheels. Two centrifugal governor devices D E are 
employed, one being fitted on a spindle B driven direct from the 
engine and the other C being fitted on a spindle coupled to the 
driving wheels, whilst a throttle valve is controlled by a pair of 
inclined slides or equivalent one of which is operated by the first 
mentioned governor whilst the other is operated by the second 
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governor. Each governor has a movable sleeve member to 
operate a lever G, which controls the movement of a tapered 
slide J, for operating the throttle. The tapered slides are pre- 
ferably fitted together in guides and bear against each other, 
and whilst the one bears against the throttle connection the other 
bears against a fixed part of the framing or casing. The mecha- 
nism is enclosed in a box with a hinged lid or other cover, and if 
so desired the lever connections may be fitted with maximum 
hands or pointers, so that the maximum revolutions of the engine 
and the maximum speed of the vehicle may be indicated.— 
March 11th, 1918. 


SHIPS AND BOATS. 


113,873 (6180 of 1917). May Ist, 1917.—RerNrorcep Con- 
CRETE Sue Bottoms, Nicolay Knudtozon, Toldbodgate 3, 
Christiania, Norway. 

This invention relates to the construction of the double 
bottoms of ships or vessels of reinforced concrete, and consists 
in a method of moulding a double bottom with water-tight com- 


partments. A is the bottom proper which is moulded in the 
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usual manner on a compact bottom plate and armed with length- 
wise iron rods B and C and ecross-bars D and E,_ F is the inner 
bottem which is separated from the outer one by lengthwise 
compartments G, which may if desired be subdivided at intervals 
by cross partitions. The casting of the inner bottom F and the 
bulkheads H subdividing the compartments G is carried out as 
follows :—Perforated iron sheets or iron netting J bent to suit 
the cross-sectional shape of the water-tight compartment are 
rough cast on the underside with a suitable plastering and 
arranged parallel in lengthwise rows. Vertical armatures K 
are thereupon mounted, which may be bent as shown on the 
drawing in U or T-form, together with lengthwise armatures L, 
which are connected with the top of the armature K. There are 
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further provided longitudinal armatures M on the top of the 
plates J and cross armatures N extending from plate to plate 
above to the bulkheads H.—March 14th, 1918. 


ORDNANCE AND ARMOUR. 


113,813 (3115 of 1917). March 2nd, 1917.—CarrripcE Cases, 
Edward Charles Robert Marks, 57 and 58, Lincoln's Inn 
Fields, London, W.C. (A communication from the Societa 
Anonima Italiana Gio. Ansaldo and Co., 2, Via Garibaldi, 
Genoa, Italy). 

This is an improved construction of cartridge ease of the type 
wherein a locking ring is employed for securing the tubular part 
to the base. The case is of the kind in which the body is made 
of thin sheet metal and the base is cut, stamped or turned from 
a piece of thick sheét metal. These two parts are then connected 
together by acold process by means ofa metal ring D, which is 
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pressed into an annular groove of suitable section in the base. 
An interlocking action is provided between the body of the cart- 
ridge case and the locking ring when these parts are assembled 
in an undercut groove G, formed in the base, and this action is 
effected by a projecting rim or lip E of the body extending sufti 
eiently across the groove. This lip interlocks with a-cavity or 
recess produced in and across the underside of the locking ring.— 
March 4th, Lbs. 


MINES AND METALS. 


113,834 (3414 of 1917). March 8th, 1917.—MeTatiureticar 
Furnaces, Joseph Hammond Beckett, Gable-end, Hoy- 
lake-road, Moreton, Birkenhead. 

This is a process for the purification or refining of iron for the 
manufacture of steel by forcing air into the molten metal while 
in a mixer or other furnace type of vessel, by means of adjustable 
‘* twyers ” dipped down through the surface o! the metal in an 
oblique direction. In Figs. 1, 2, and 3 A represents the body 
of the mixer, which will be supported by rollers resting and 
adapted to run on rail or plate ways disposed transversely to 
the length of the mixer body ; B represents the end structures 
containing the ports for conducting the heating gases and air 
to snd from the body in alternate directions. The twyers or 
nozzles are marked C ; and they are shewn introduced through 
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the openings D in the front side of the mixer, which are normally 
closed by the vertical moving doors E. The discharge spout is 
marked F. The twyers are inclined, and are shown oblique 
both to the plane of the side of the furnace, and the horizontal 
plane. In the purifying action it may be advantageous that 
the metal being acted upon by the air should be retarded in its 
flow to some extent, and from passing away from the action and 
the vicinity of the air supply, and circulating too quickly ; and 
to this end a retarding device may be employed, a form of which 
is shown in Fig. 3, which consists of a species of outer baffle tube 
H, with internal projections of fire-resisting substance, around 
and projecting in front of the air discharge orifice of the twyer 
bodies C.—-March 8th, 1918. 


MISCELLANEOUS. 
113,812 (31,113 of 1917). March 2nd, 1917.—MaANUFACTURE 


or Carson Btiocxs, Thomas William Stainer Hutchins, 
Electro-Bleach and By-Products, Limited, Middlewich. 


duced therein, within a gas, liquid, or solid fuel furnace. In 
the figure a combustible mixture is admitted at B to the com- 
bustion chamber C around the tube A, and the waste products 
pass awayat D. A hopper E, with a rotary valve F, giving a 
regulated rate of feed, is provided for feeding the pitch—with or 
without the addition of tar—to be carbonised slowly into the 
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tube A at its upper end. Pipes G H serve for withdrawing the 
gas and any volatile matter from both the upper and lower ends 
of the tube. The volatile matter and the gas may subsequently 
be passed through cooling and washing towers or other con- 
venient apparatus in the known manner.—March 4th, 1918. 


104,683 (3248 of 1917). March 5th, 1917.—Pressvure Re- 
puctnG Vatves, Dragerwerk, Heinr. and Bernh. Drager, 
53, Moislinger Allée, Liibeck, Germany. 

This invention is for a pressure reducing valve of the kind in 
which the pressure on one side of a diaphragm is automatically 
regulated by an auxiliary reducing valve. The valve comprises 
a diaphragm A with a socket B in it, through which passes the 
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fluid under pressure. The diaphragm being acted upon on one 
side by the pressure from an auxiliary reducing valve H, whereby 
when the ange on the other side of the diaphragm becomex 
too high the diaphragm is moved back, and the socket B seals 
the inlet C of the high-pressure fluid, until such time as the pres- 
sure from the auxiliary valve overcomes the pressure on the 
other side of the diaphragm.—March 5th, 1918. 


113,907 (10,085 of 1917). July 12th, 1917.—Pire Jornts, 
William Lundberg Finne, 432, Marshall-street, Elizabeth, 
County of Union, State of New Jersey, U.S.A. 

This is a joint specially designed for condenser coils, and con- 
sists of pairs of tric flanges extending substantially normal 
to the axes thereof and interengaging in such manner that the 
outer flange on the upper section overhangs the outer flange on 
the lower section. The flanges are preferably of different length, 
and may be so arranged on the adjacent pipe sections that the 
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short flange on the upper section will overhang the long flange 
on the lower section. The lower pipe section may be further 
provided with an additional flange concentric with the other 
flanges and of greater diameter than the outer flange of the upper 
section. In order to render the pipe joint more fluid tight, the 





This invention is for a process for manufacturing carbon in 
the form of blocks, rods or tubes by the direct carbonisation of 
ground pitch or tar, with or without the addition of other mate- 
rials, ferring to the drawing the inventor provides tubes A 
of fire-clay, or other fire-resisting material which does not con- 
tract on cooling to as great an extent as the carbon block pro- 


long flange of the upper pipe section which is situated between 
the flanges of the lower pipe section may be surrounded by a 
packing material which forms a liquid seal, when the liquid from 
ioe interior of the coil comesinto contact therewith.—March 14th, 
1918. - 


THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non enemy proprietor 
the law does not apply. 


On each of three of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No, 28,595/12.—Producing electric oscillations. Spark-gap 
apparatus for producing electrie oscillations is constructed, so 
that the casing is divided into sections, one section for each 
electrode, and the electrodes are insulated from the casing and 
their distance apart is determined by a packing member arranged 
between the sections of the casing. Krause, R., Berlin. Dated 
December 20th, 1911. 


No. 28,684/12.—-Breathing apparatus. In regenerative 
breathing apparatus for divers, the compressed gas cylinders are 
filled with an air mixture containing 35 to 70 per cent. of oxygen, 
according to the depth at which the diver works. Christiansen, 
C., Westphalia. Dated December 13th, 1911. 

No, 28,905/12.—Drying and like cylinders. In a drying 
cylinder having peripheral lifting blades arranged in groups, the 
blades of each group being substantially parallel, they are 
arranged at such an angle with the radial axis of each group, 
that the material only slips off when ‘the group is at the highest 
position, and the material falls in a uniform shower. Adjacent 
sections of the cylinder are relatively staggered. Holtz, T. 
(firm of), Germany. Dated December 27th, 1911. 

No. 28,965/12.—Permanent way; rail sections. Rails with 
their web divided by a horizontal flange have one web part, 
the upper part corrugated or slotted for resiliency, and have the 
other web part rigidly connected, as by fish-plates, or by welding. 
Both web parts may be resilient, and the resiliency of one part 
may be destroyed by fish-plates wholly, or only partly, where 
the fish-plates limit the downward movement. George-Marien- 
Bergwerks und Hutten-Verein Akt.-Ges., Germany. Dated 
April 19th. 

No. 28,966 /12.—Permanent way; rail joints; rail sections. 
Rails with corrugated webs are connected by fish-plates having 
ribs engaging the corrugations without touching the head of the 
rail, or the foot, or both, so that the rails remain vertically 
resilient at the joint. Georgs-Marien-Bergwerks und Hutten- 
Verein Akt.-Ges., Germany. 

No. 29,034/12.—Ammunition. Relates to projectile per- 
cussion fuses in which on impact an inertia block governing tho 
quick or delay action of the fuse is displaced to an extent 
depending on the violence of the impact, and consists in opposing 
the motion of the block by a compressible locking member. 
Krupp Akt.-Ges., F., Germany. 

No. 29,048/12.—Soap cooling apparatus. Nickel surfacing 
sheets are attached by means of cement to the cast iron cooling 
plates used in cooling and solidifying soap in chambers built up 
from such plates. A tough cement which is fluid when hot is 
preferably used, the cast iron plate being heated, covered with 
cement, and the nickel sheet pressed on. Jacobi, A. (firm of), 
Germany. 

No. 29,051/12.—Steel. In the manufacture of steel, additions 
for deoxidising, desulphurising, carburising, eliminating gas, or 
alloying, are made by dissolving such additions in a solid state 
in a bath of molten metal having a composition similar to that 
of the main body of metal to be treated, and adding the solution 
so obtained to the main body of metal. Rombacher Hutten- 
werke and Bronn, J. I., Germany. 


No. 29,104/12.—Vacuum tubes. In a lamp containing rare 
gases, such as neon or helium, and having one or both electrodes 
constituted by an alkali metal, pure or alloyed with a metal, 
such as thallium or lead, are arranged so as to prevent access of 
metallic vapour to the luminous part of the tube. Skaupy, F., 
Berlin. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending April 28th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Hynam, 

Nezt for Duty.—Captain W. Darley Bentley. 

Monday, April 22nd.—No. 3 Coy., 6.30-8.30. Reeruits’ 
Drill, 6.30-8.30. Signalling Section, 6.30—8.30. 

Tuesday, April 23rd.—Lecture on Demolitions at 6.30. 
Physical Drill and Bayonet Fighting, 7.30. 

Wednesday, April 24th—No. 1 Coy., Drill, Knotting, &c., 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, April 25th.—No. 2 Coy., Drill, Knotting, &c., 6-8. 
Recruits’ Drill, 6.30-8.30. Signalling Section, 6.30—-8.30. 
Ambulance Section, 6.30—-8.30. 

Friday, April 26th.—Musketry, 5.30-8. 

Saturday, April 27th.—Entrenchments, &c., for the whole 
Corps, 2.45-4.45. Recruits’ Drill, 2.45—4.45. 

Sunday, April 28th.—Commandant’s . Parade at Waterloo 
Station, 8.45, for work at Esher. Marching order with rifles. 
Mid-day and tea rations to be carried. 

Special Notices.—All drills will take place at Headquarters 
unless otherwise stated. 

The M.O. will attend for the medical examination of recruits 
ov Thursday evening at 6. 
Recruits will attend for engineering instruction with the 
Companies. 
By order, 
Macieop YEARSLEY, 
Captain and Adjutant. 
April 20th, 1918. 








Crystat Patace ENGINgERING Socitety.—The ‘‘ Wilson 
Premium ”’ for the best paper read before the Society, which is 
affiliated to the Society of Engineers, during the past session, 
has been awarded to Mr. L. T. Beck, for his paper, entitled 
** Modern Developments in the Cleaning of Blast-furnace Gas.”’ 
Other papers read during the session were ‘‘ The Cultivation and 
Manufacture of Cane Sugar,” by Mr. R. G. Salas ; ‘‘ Engineering 
Applied to Prestidigitation,” by Mr. W. G. 8. Grimmond ; and 
“The Tube Railways of London,”’ by Mr. B. G. Simmons. The 
premium was handed to Mr. Beck by Sir Alexander R. Stenning, 
J.P., Past President of the Surveyors’ Institution, on the 
occasion of the 136th Distribution of Certificates, at which he 
presided on Wednesday, April 17th, 
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hree Locomotive Fore- 
and ONE ASSISTANT BOILER 
SHOP TOREMAN REQUIRED for the Federated 
Malay State Railways, for three years’ oe with 
possible extension. Age not to exceed 35 agen pews 
married ; the loss of an nore or of a left arm n Kequsiifion. 
tion. Salary £280—£10—£360, with a duty meee me £50 a 
ear. Free passages. 
ain Locomotive Foreinen must be sae by trade, 5 eaten 
with running shed experience, r 
repairs of | Will be requi e charge 0 
‘neta shed — district. incl ding ei te pon gat aly 
maa nery as regards mance and repairs, and 
~ A ll locomotive working and staff in the district under 
the ety Locomotive Officer. 
The Assistant Boiler Shop Foreman must have served his 








time as Boilermaker in an approved shop and su uently 
as journeyman. Preference be ae oa man we th in in 
construction and the use of d air a y i 

Experience as an Inspector would be ol Fn 


repair work. Must be well versed in modern 
‘andidates should apply to their nearest Employment Ex- 


4 





A. gring full particulars of training and experience, 
quotin; o. A513 Pr mentioring this paper. No person 
cageeed on Government work or eligible for the waging: ° pare 


avply. 





PATENTS AND DESIGNS ACTS, 1907-1914. 
ANTI-FRICTION BEARINGS. 


he Proprietars of British Letters 


Patent No. 4362/15, are red to SELL the 
PATENT or to LICENSE Britis! ag mye to work 
under it. It relates to ball or ler 
take axial thrust in both directions in addition to radial 
thrust. 

Address: BOULT, WADE and TENNANT, 

111 and 112, Hatton-garden, 


310 London, E.C. 1. 


orks Manager Wanted . for 

ergo Roginesring orks, one ha experience in 

Heavy = ‘ools Mn ancenggn ag no ving _ er 
references, os, 16h Phe The Engineer” ‘Office. 03 ‘4 





> . 

orks Manager's Assistant.— 
Firm of Engineers in Scotland (about 1800 hands) 
invite ny kp NS for this POSITION. ay om 
must be well educated and bave experience of Machine Shop 
Repetition Work.—State age, qualifications, and salary. ex- 

= to the nearest Employment Exchange, mentioni 
The Engineer” and number 357. No one on Governmen 





work need apply. 357 a 

A Technical Assistant, with 
Works or ry ire tg aerate is REQUIRED for 

the Commercial | fice of a large Engineerin orks in the 








80) v as 
the necessary snr) cations will receive special consideration.— 
Apply, stating required and giving full details of ex: 
ence. to nearest Employment Exchange, quoting “The 
neer” and number No one already on Government work 
will be engaged. 283 a 





Well-known Engineering Firm 
in the North, . smnplosing, about 5000 nands, REQUIRE 
the SERVICES of an EXPERT to organise and assume com- 


plete contro! of Rate-fixing and ing. Amateurs need 
not apply, but only men of proved ability, observant, self- 
reliant, and above all tactful. -Candidates tes must be thoroughly 


conversant with bo pe egg Pp 
thorough knowledge of modern machine twols, and 


etallur: pie or ~- Metallurgical 
CHEM for fae firm of comptes Metal 
Manufacturers, North-Eas' ; must be a live man, not 
afraid of work, Leer 1 with pas ey works’ Senpeetanee and 
kn sates of cop for 
ri man. — Write, i oaaes age, fall de det ‘of ‘experience and 


Draughtsman gi Small Me- 
po sng out icp ad and INSTRUMENT igi teats 
service S Write ated eg ate } Mo "GEAR, co 


required, 
Taylers, 30, Fleet-stree E.0.4. - Peciiteent and for after tl the 
war. 





red to the nearest Enmiplo: men- 
tioning ** “A Engineer” and number L oN ‘0 one at present 
on Government work need apply. Blas 


Wanted, aCapa 





ble and | Energetic 


SECRETARY oe an importan nisation 
in the ee referably with a neers sng of oa gineer- 
ing trades, Whole time appointment. heii must have 


a ebinity, for which a 





as 
Suitable come would be — Padres, stating niet 7% 





&e., 277, “ The Engineer 
xperienced Accountant 


A® amg eeP oreae conversant with modern 
factory organisation, espec progress, methods ; must have 
initiative and a capable pone My Live ‘men only heed apply. 
a e on Government work or living outside ter 
—_ radius ( ¢ . of tance, gi sree) will not be beget pets 
ress, in first instance, giv ne age, experience an salary 

quired, quoting 304, * The Ep ingineer” ex Fi 








Wanted at Once, a Chief Struc-}2 


URAL STEELWORK DRAUGHTSMAN for a well- 
known Manchester firm; sta’ vey or and salary 
expected.—Address, 323, “The Engineer” Office. 323 a 





of supervising the plannin; — of work to give 
——-. State full parti 





he Proprietor of Letters Patent 


0. 5822/15, re 
bes Py IMPROVED CARB RETTOR for INTERNAL 
BUSTION ENGINES.” 
DESIRES to DISPOSE of mg Bad or to GRANT 
LICENCES to in carat i reasonable terms with a 
view to ny ven oye — of the: Patent in A country. 
Inquiries to be made 
CRUIKSHANK me FAIRWEATHER, Limited, 
66-66, Chancery-lane, London. W.C. 2 


S yieabsgn. Urban District 





COUNCIL. 
EERN ad WATERWORKS. 

The Si ante rban District Council iny.tes TENDERS for 
the NOPPLY an and DELIVERY. of the following at Sheerness 
East Pumping Station 

(a) Cast Iron PIPES a and S: CASTINGS. ‘ 
(b) Cast and Mild steel EAM PIPES and Galvanised 
Mild Steel and W: t Iron PIPES. 


(c) Two Boiler Feed PUM , inating 2 Erection. 
Copies of the spe “fications, schedules aud drawings <3 be 


obtained on application (in writing only) to Mr. F. 8. 
Stanton, Civil Engineer, Westipiester, 
S.W. 1, on deposit of One Guinea és only), which will 
be returned oniy on receipt of a bona fide Tender. ss 


Pipes, 


— Tenders, éndorsed “Tender for Cast Iron 
‘eed Pumps,” ek the 


“Sreel and Wrought Iron Pipes,” or cE 
case may be, together with the d and d 
ieee to my office on or before Saturday, the 18th May. 

Tue Council does not bind itself to accept the lewest or any 
Tender, 

By order, 
VINCENT H. STALLON, 
Clerk of the Council. 
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Clerk’s Office, Sheerness, 
20th April, 1918. 





(Jounty Borough of Hudders- 


FIELD. 
The Corporation invite APPLICATIONS for the APPOINT- 


MENT in the a gu Engineer's Department of an ex- 
— a — ASSISTANT at a salary of £250 
officer appointed must be th hiy 

ualited | to “fiat the duties of the office, culars of which 
| bes popes on applica: tion to the ugh 4 

ta own handwriting, giving full 





and vious appoint- 
more than four recent vesti- 
‘undersigned not later than 


spteetans of cuatenee a, 
ments, and accompanied WA no’ 
e 





Can will di ene - 
F. CAMPBELL, M. Inst. C.E., M LE-E., 
Borough Engineer and Sufveyor. 
1, Peel-street, 
Huddersfie'd. 336 a 





andsworth Union. — Boiler] é 


UIRED may one t a for Tootin 
Military “Hospital Caer lane %. Sw "17: Approxi- 
70in b heat 48in diameter, to to be placed 


~. 2 ~] boiler plate Pageant articul: to include all 


connection lation, to sent to the 
OLERK to the GUARDIAN St. John's Hill, Wandsworth, 
8.W. 18, on or before 7th May, 1918. 


salary required. . moc 
okey on Goverament moony will be e —Apply nearest 
E t Exchange, mentioning a eer os No. 


A5099-~ 
FN omy ssi Prog 
EQUIRED oat of 


ae aes Be EER 
ype t of large A 


aoe Ht Seer Tt coke (Linde (Londen) e eu have had a thorons 
Engineering Works be well acquainted with Sedan 
Methods of of Production de v Systematic in his Books. 
He will be directly responsible to the ——- = the 
lactory and have entire Control of the elie nn ty the 
various departments, A salary will > Somalis 
man. Apply, stating age, and salary and giving full 
pen oY past Ee dg a positions held, and hen free 
commence. No one need apply who is li more than ten 
miles away or engaged on Government work.—Write, 109, “ The 
Engineer” Otice. 108 a 


Been Furnaces — Wanted on 


we. “Must have geod prnctaeal keowiodge of the tasking 
Manager. ust have cal knowledge o e ing 
of Basic and Hematite Pig Iro tron. —Apply, in confidence, stating 
age, si ence and salary uired, to your, nearest Employ- 
ment change, quoting “ The Engineer” and No. A5100. 
Men already cn Government work need not apply. 227 a 

















ase-Hardener.— Expert 








WANTED. Used to Carbon and ot ae 
haan ag Neer pod = He eat Treatment Must — 
di vp. mn already 
eg ns sat will be —Apply, stating age, 
cxperieues and salary palery pegnteed, the —— yment 
Exchang tioning “The Engi umber nm 


Wa 





[yngineer Required, Knowledge 
ot Fans oe MY oe 5 —-= powme hime f 


or resid 


No one alread: aenn on Government wor! 
: P1029, “ The Eos 


than 10 miles away need apply.—Address, 
neer” Office. 


Hardener Wanted to Take Charge 


of “full and modern plant with progressive firm of 
Machine Tool Makers in Midlands ; must be 








Wanted pable arene 
DRAUG tac 


a be a trainlag, for Contro th work- 
shop experience and tech for rolled Estab- 
lishment on general w No poe 


already employed on eee oo on ¥ engaged. 
Apply yo your nearest Employment Exchange, mentioning * The 
Engineer” and No. A4586. 213 





Wanted Immediately, foes 


OER. Yr of designing Ji — Tools for 
ex; 


yg eng tt = igre Foe The. Engingor™ wie No. 


p= ughtsmen (Ji ig and -Tool) 


TED for of Bron We lane works in Lancashire 
dinerioh Knowledge of . Work, Tools for Automatics 
Cleveland ny Acmes, Ca ans) and* all Wood-working 
shines. No person m Government work will be 
anme— ans a salary read en mend apply, — cee. full 
experi uired, at your. nearest Em) ent 
Erchenge, “quoting “ no Engineer “and No. A5013, ae Co 


[raughtsmen. — ‘Required . for 


Northiof England Iron ane Steei Works, ONE or TWO 
ne are mT ex, in Steel Works and Rolling Mill 

—— rson alread joyed.on Government work 
wi 


eiyaged. Apply pt theme Employment Exchange, 
uoting “* Engineer” and No. A5110. 268 a 


uired for Aero 








Drug htsmen a 
e and Motor Car 

South of Beouland. stant ee 

Good ed on Government 


een 
ss will | be cngnged Apply stating full inthe Ee to your 
and No. ABs “168 a 


aus htsmen. — Several Men 


TIRED = Mechanical Engineering work for Con- 











trolled factory in Mi idilands. Must have had some practical 
poe owledge @ of —_— or. Printing Machinery 
but_not Soot Sees es for suitable 

g-office 


men. AlsoSEVERAL Soop JUNE 
experisnce. No one already on Government as will be 
engaged —-Apply, stating oe of salary required, 
, experience, to your n = Exchange, men- 
oning “The Engineer” and No. A208 27 a 


[)raughtsmen Wanted for Aero- 


P Aerop Work in Government veaie ae Previous experi- 
ence in A design no necessary, but sound 











pros- 
pectetfor . men. No person ae on Government work 
1 be e engaged.—Apply, stating een age, and salary 





already on Government work need py. 
anted, in Government Office 
London, Civil ee DRAWING-OFFICE 
ASSISTANTS. “sii, Ragin at abe week and over- 
Sone — Seats must be — * ag Lapa cae 
service, should give particulars oRtes wil age, wi 
references or copy of dni ai to 1325, ae 125 
Strand, London, W.C. 2. 


W antedin See ae sman 
with knowledge of REINFORCED CONCRE:E 

’ re Tag oe memo = part “hoes me works. Pio 
“ $i Engineer” _— ee 








anted, Ry ee may 
Mechanical en ects stat a General eer- 
ps a Lorgheser i libert: "Wop person alread, Sy ey Gore on 
eter — ber” Noper in first instance, 236, 


“The Engineer * 
[ra aughtsman, Mechanical Engi- 
NEERING, WANTED, for Controlled Factory in 
Scotland. Experience in Motor Vehicle or Machine Design 
ble but not tial.—Apply, stating , age experience, 
a oe 








and ex , to nearest ang ment 
anes neer ” and numbe F382. = berson alre 
ployed upon Government work will be 





din 
modern hardening methods of h-speed, “and special steels ; 
also in carbonising and used to m: 
position, with excellent prospects v3 man having 
knowledge and pemee  ga y; stating 


and salary required, to rate im) ange, men- 
tioning “‘ The Engineer Emplorment person already 
on Government work need & dba “ 294 a 








Manag er of Engineering Works 
fs SERVIC ¢ educated LADY to act as 

SECRETA Must be expert shorthand typist and 

pean ~~ 4 of office routine. Permanency for suitable 


licant. No persons more than 10 miles away or employed on 
ernment work will be engaged,—Address, stating age, 
qualifications and salary required, 308, ‘“‘ The Engineer "went 





[raughtsman Required for Aero- 
| fe 'ACTORY, London district; previous ex- 
perience of: aircraft not essential: No nm resident 
fo —_ had tage nd ihm Me b—,. 7-5 work 
a — e, rs of experience 

ond salary Toquived, 288, “* The a ” Office. 288 a 





ment work will be = 
required and when at g, 0 your nearest Employm en 


and No. 





uired by Firm of Consulting 


4 E ghiy CAPA 
MAN with, Pome pow 








Wanted, Engineer for Iron and 


| Works, — g Blast-furn: Gas Power 

Fut. Open Hearth 8 ane and Rolling Must 
ood organiser an Bn nf sound technical and ical ex- 
perience in modern works. No person already on Government 


work will be engaged.—Apply, in confidence, stating 
experience and eam Ai penal, to to your nearest Employment 
Exchange, qutieg “The Engineer and No. A51¥4. 


Wanted for Modern Steel 


NDRY 
ag oo Ei, with Fe aa “howled of the ata of 
Light Castings by modern now edge No one already on 
Government work will be en ag ge rite, statin 
— and salary requir 
Office, 








195, “* The Engineer” 





anted, for Small Water Com- 


PA. Yin’ South of England, Tem: ly, ENGINEER 
and MANAGER, with tho h knowl ge of modern centri- 
fugal hig lift electrical and motor-driven pumps. Sound 
knowledge of maintenance, construction, and distribution of 
water wupply. Capable y pok- dealing with all ggg stapes and 


nen, Works Layouts. 
the Army. General ‘htsmanshi| 


rience on 
0 has recsived his e from 
ip and Mechanical Engi- 
neering Ncaining essential, with analytical and observant 
Young p This is not for the “ duration of 





-war,” but permanent, and the at expe gives scope for an excel- 
ry 


lent future.—Reply, 
salary required, 
Offices, 165, Queen Victoriaatreee, Ee 


giving eg education, age, 


ee Advertisi 
319 a ae 


hange, quoting “‘ The Engineer, 


ge pret Required to to Take | sxe 


F ot co ts puters in the fr enced 
= 


9, 3," The vy eth ag 
[raughtsman Wanted by Large}: 


Firm of Electrical Engineers, Government t flies in 
pes London district. A fully com) mt man. used to 
1 design of small motors, dynamos and switches. 











Reguired b by Firm of General 
nginecrs, ASSISTANT MANAGER or FOREMAN, 
E. London area. All-round Machine Shop and Capstan Lathe 
experience essential. Good ba su — man. No one 
at present on pga 42 work, or residing more than te’ 

miles away need a te —Address’ with full pastioulazs = ws 


“The Engineer” 

Shipy. ard and Marine Engineer- 
<font ay oe tee sane by Firm in 

the South of England. for experienced engi- 

neer having previously held pon gee Pules maceel, eet giving 

résumé o seers, age and required, 303, 

Engineer” Office. 03's a3 


Structural Engineer Wanted for 


Design of Urgent i Work in Reinforced Concrete. 














Only those not already pode bet geen work and resi 
within a 10-mile rade seed appl a salary and bee replies full: 
si of experience = ili be considered, | * 
—Ad 244, “The Engineer” 2444 


raughtsmen. — A Controlled 


estab ent in the West Riding of Yorkshire, ei 





on important hi jority work, REQUIRE the SERVIC 
of a competent ith first-class experience in General 
Engineering ty alsa. experienced Man for medium size 
Machine Tool Work. 


A Lady Tracer i is also ones 
The above positi t to reliable indi- 

viduals. No an cheesy e* “Government work will be 

engaged. ey stating full poe The’ Ke Eeoine 7 Em- 








Repent — A gaa 








, te ey sere ee Exchange, quoting “ The 
Engineer and Ne, A 4126. 289 a 


First- -class Draughtsman Wanted 


for put near London, as Checker of Jig and = 
work. Must be en sad reliable. No person alread: 
Government Tune will be —— re your Rearest 
plo: ~ Arg Excha ” and No. 
A5096. 220 4 


Heating and Ventilating.—Re- 


Pap erg DRAUGHTSM. and yest. 
NEER, erie of paring Schemes and Supervi 

tion of Work. State te experioue, age and salary required. sone 
10 poe Mgr away nood 

Office. 











vernment work or resid ing more than 
apply.—Address, P1030, “‘ The 7 





Jig. and Tool Draughtsman 
ANTED ~ 84 and expert Manufacturers on eside. 
—State age, salary, ex to the-nearest Employ- 
ment Exc Engi and number 





257. No one at Ee on “on Government work mood Py 





anted, Chief Foreman, Iron 


Foundry, A cn Controlied Works. Must have had 
experience in. up-to-date.Machine Moulding for repetition 
work. Energetic and good Shop Organiser for Lab ery | maxi- 
mum output. te age and salary required ve full 

of ieee No person already em plowed _— 

vernment work will pont Hchnoge, mention must ne Bag 

their * nearest Employment Exchange, mentioning “* Th agi 
neer” and number 


Assistant MachineShop Foreman 


REQUIRED for ee ae y Carriage and Wagon 
Works tee ak fret be engaged on rapid 
[a 2 et 3 of finished aeroplane stampings. person 
bey to ts it aioe nee Excha 

to tl eir neares! joymen te) 

~ eer” and numbe: ber 358. al 








rr en must a) 
mentioning “The 


i pene por Finisher Wanted. 


— be Bante ian ; must be 
Pan tee 4 , wage, and copies of refer- 
ences from two previous aie Also first-cldss TOOL- 
——, = one — ‘Graplogment uch will be = ‘ 
= at the nearest Employment Exchange, mentioning 
<The) Rngineer™ "and number 338 a 














Set cree Up-to-Date, 


and well-equi QUTRE the ng Firm in London, em- 
or the "SERVICES of first-class 





lo. ~ Aa 700 hands 
Rok “2 rienoed in Automatics and modern 
methods of t itepatt on Good 
money paid to really sui suitaol le man who has F nrendy Se 

similar positioa,—Apply Jn in rs, 3 mine sang = 
of experience, to Ott person 
a ly engaged on Gocannamt poet or living rol miles 
away need apply. 339 a 





Foreman Required for Instru- 


MENT Dept. of ie works, N.W. London. Must be 
accustomed to Electrical Instruments and Meters and able to 
get results with female labour. partment is at present a 
small one, but the Wenen will be permanent and progressive 
for the right man. rsons more than 10 milesiaway or bo 
ployed -on Governiaset. work will State 
wera 5 experience and salary aired. Applicatien will 

reated in confidence.—Address, “The Engineer” 





PARTNERS 














supervising office and ake ing work, experience State age and salary ted No one now Government 
d uired. i nged ‘apply. Writ, Box 4028, co. Brofnrs, $0, Tothill . 
and salary required: Must not be indie for 8 istic ee [raughtsmen and Assistant DIRECTORS 
eswooe REQUIRB: ES 
anted, Tech ll Trai d h t. —A pli ti R by Seeenan sar Uiovenasanen ad mechan xpaconce actual No ne BUSINESS 
W nica rained’ (her emis _ ications are Re- cae o>  Feeiding more malles 
YOUN Ne. MEN as ASSISTA 8 in Production De- mente Oka Gheaenl he: away need apply.—Address, 117, *‘ The Engineer ” Office. 117 a F ACTORIES 
se Fmanent and pe industrial ition, (Go Pret erdhe given tome rion a f LABORATORY } hod ORK. It is essential that his for these apply to 
having Engi: coring, Draughting, a x practical 8 eae iting is beyond nian oper that he bax raughtsmen and Tracers} WHEATLEY KIRK, PRICE AND CO. 
one on oh, Government wor! ‘be engaged. Apoy, with wit ih foil an South of (LADIES) WANTED P-iemotianaly for Aircraft work.— Watling-street, i ag EC, 
nearest Himployment.” eneenes, a alg on free, to.) E Engle oo “Write in confidence, stating oak? po a experience, | Apply, stating experience, to nearest Employment Exchange, bert-square, Manchest. 
ian pe pe ry de change, mentioning e Engi- two co; ies a testimonials, to Box c.o. A. J. Wilson | men’ oning The Engineer” and number jl. No one at $s, Collinewocd-atrect, N eneiltece: -Tyne, Spx 
°. 206 a ir Co., Li 54, Cleragenwell-road, London, EC. 1. 16a present on Government work will be engaged. P91 a 
Wz anted, Ten or Twelve Efficient (jhemist, First-class, Required| Jjraughtsmen.—Ap _pplications SMALL ADVERTISEMENTS 
previous ex experience in, Modern, Machine tnd Fitting Shops Metatare , tants Soe Concern at be rl DRAUGHISMEN. Those with Crane Work experience pre SITUATIONS, FOR SALE, &c., 
reared. . experience, rare deta ot experience, salary y Fequired, &s. , 282, , experience, and when at liberty, to P. IL, UL, IV., XC 
aaa 3 d No. 0. one already on Goverd men t work need aj apply.— ae © one don Govern- mearest-Benploi nt Beohange, mentioning “The mgs ps Ra FO Roy 
mployment Exchange, mentioning “ — Bin or = more than 10 miles away need apply. your onre and Ni et No person already on Govern Numerical Index lo Advertisements, 
A 


fogiscer™ mad He. No. witha 


ment-work will be 


Paew. LXXXIX, 











il 





THE SNGINZER 
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Foreman Painter Wanted for 


N.W. London district. Experience in poe 4 
neering work. Must be abie to mix paints and control fem 
labour. Steady inside job.—Ad Stating age, — ious ex- 
perience and salary required, 287, “The Engineer * _* 

A 


Foreman Requ uired for Shipyard 


employing about 100 hands ; must be capable, Pye full 
control of present work. mainly repair and rations of iron 
and wood craft, making woud and iron structures other than 
ships; must have thorough knowledge woodworking and 
engineering machines, capable laying. out and extending 
present plant and scope of work — wean a No person 
agent on Government werk will Apply, stating 
salary required and full artloubies experience, th copies 

af totbionmninte (which .will be ), +0 your bearest 
ploy: erent Exchange, mentioning “The Engineer ot = 





Epgineer, with Full University 
pin E vel acquainted with internal com pn, 
steam éi oh pease ; 3. large oversea o: 
Competent ns man as Garge it 
y. Wants new AP ENT with ‘oes of, in. 
vesting in business,—Address P1015, “The Enginee! re c. 
Now in India, 


ineer (29 
Eg! ( MENT, home or abroad, by Brit- 


REQUIRES a pe 

ish firm or agents. Well ed years’ eepeenee manu- 

facture, maintenance, every eet ‘apt di tion modern 

prime movers for land or marine — manage- 

ment, estimates, costs, sales, mage ee all-round 

knowledge; specialist. fof Ad C) 5b, nage held in England 
t; 





and India, also supervisor of Admiralty — other — 
ment work. Present 

October.—Address, witht gull p00, “The 1 gi- 
neer ” Office. 1 B 





reman Tool Maker 


AS. 
Fe r Regu uired, 
gaged on verument 





‘London N.W. district. se Cc 
work or residing more than 10m miles oe need a 
Address, P1032, *‘ The Engineer” @ffice. pide 32° N 
oreman (Working) Boiler- 


MAKER WANTED for small Works, Midlands. - Ex- 
perience in Cylindrical Steelwork and ability control male and 
female labour essential. — Pr ive situation for reliable 
man. No person already employed on Government work awill 
be engagéd.—Apply to nearest Employment Exchange. nien- 
tioning ** The Engineer ” and number 349. 349 a 


Engineer (44 ¥ ars) Wants Posi- 

TION where knowledge in Plant lant Layout, Constructional, 
Mechanical and Survey work is required. Supe 
inspection, and D.O. experience. —Address, 


» The he Engl. 
neer.” Office. P1027 » 





Discharged from 
eed Motor Cars and 
IRES POST, avy y 


(Gentleman, 


Army (R.E.), pn A ex 
ae Combustion ae > 


where experience ee a tt ee advancement. oung, 
= 9 ee , eo Deacon’s, 7, Leadenhall: 
street, B.C. 3. 338 





Head Foreman Mechanic Wanted 


to TAKE CHARGE of Engineering Plant engaged on 
Munitions = Textile Mill Repairs.—Apply, JOHN R 
and SON, Ltd., Queensbury. P996 « 





Machine Shop Foreman Re- 


UIRED. Those engaged on Government work or 
London N.W. 


residing pte 10 miles away heed not apply. 
P1031 a 


distriot.—Address, P1031, “ The Engineer” Office. 


echanical and Electrical En “e 


EER, capable, e — would like PART 
EMPLOY MENT. four or five week. Moderate aA. 
ation.—Address. P1038, ‘‘ The Encincer Office. P1038 » 





Modern Factory Management. 
—Do you need a LIVE MAN. Expert’ Interchange- 
able’ Manufacturer, ix I old aoe gg or modern ways, 
Largo. experience in | U.S.A., England, Canada and on the 

ang: aeeoane “machine tools, 





Keg gineers’ Storekeeper Wanted 


for Controlled Establishment ; must be over 30, able to 
control stores staff, and must have had previous experience.— 
State age, particulars of your experience, salary expected, to 
your Dearest Employment Exchange, mention “ The 
Engineer” and number 201. No person already employed on 
Government work will be engaged. 201 a 


anted, First-class Tool Setters 
for Capstan and Chicago Automatics ; also experienced 
TOOL MAK No one at present on Government work or 
resident more than 10 miles away need apply. — Apply, 
HiGHGATE ee Co., Ltd., Pauntley-street, Archway: 
road, Highgate, N. 19. 307 a 


anted, for Small Water Com- 


ANY in ooh of England, Temporarily, outside 

General FITTER and PLUMBER, capable of carrying out all 

mains services under pressure work, and sped tepa‘rs. Appli- 

cants must not be liable fer any form of mili ot dag State 

at required —Address, with full p.rticulars, 42, “The 
Engineer™ Office. M24 


Wanted, 2 N.W. London District, 


FITTERS’ IMPROVERS, or men with tischanical 
experience, ineligible for military service, who wish 
trai as Electrical Fitters. Good openings and s 
for workers who wish to make progress. No persons more 
10 — hoe | or employed on Government work at be 
engag' Address, stating age, revious experience and wages 
expected, 285, “The Engineer” ‘Ottice 25 


\ anted, Universal Millers and 


Universal GRINDERS, for large Midland factory.— 
Apply, stating experience, also wages required, to the nearest 
Epi loyment Exchange, nientioning ‘“*The Engineer” and 
number 335. No person already engaged on Government work 
will be accepted. 335 a 


Electrical Fitters, Test Room 


ASSISTANTS, &c., WANTED for Controlled Establish- 
ment N.W. London district ; ELECTRICAL FITTERS, used 
to switchboard and apparatus work ; TEST ROOM ASSIST- 
ANTS, used to ammeters and wattmeters. wages and 
permanent position for men who wish to settle down. Prefer- 
ence given to those ineligible for military service. No persons 
more than 10 miles away or employed on Government work @ill 

2 engaged —Address. stating age, | ie experience and 
wages expected, 284, ** The Engineer ” Offic 284 4 


killed Turners Required for 
large Midland factory. Men used to Aeroplane Engine 

work need only apply. No persons already engaged on Govern- 
work will be acceptel—State age, experience and wages 
required to the nearest Employment Exchange, ea 9 


* The Engineer ” and num 
W anted, Position as Works 

ENGINEER or Maintenance Foreman. Good experi- 
ence in quick erecting all classes of machines, turbines, con- 
densing plants, boilers and power-house plant, and maintain- 


























ingsame. Age 52,—Address, P1045, “* The Engineer ” Office. 
P10%5 5 

orks Manager. — Engineer 

(34), with — School oieation. and University 


(Hon.) degree, SEE RE-ENGAGEM 

first-hand  onieacs of handling ore atte and female) ; 
keen on costs'and output.—Address, P1022, “The Engineer” 
Office. P1022 « 


Works Manager, Assistant, or 


PRODUCTION ENGINEER, aged 33, is OPEN for RE- 
ENGAGEMENT. bile workshop, 
tig and tool and works Pp Well up in 
modern methods of:-production and used control of 
[a ur. — For particulars, address F921, The Ei eer 
Office. 





15 years’ high- class automo! 





8 
) for foundry and woodworking. 43 rare ate Senet uany to start 
a new business for after the war. ate salary Cun 
start at once.—Address, P1018, “The Engineer" Office. P1018 


ualitied Engi ineer, A.M I.M.E., | = 


M. Inst. Met., D. ES permanent APPOINTMENT 

as ASSISTANT MANAGER or Engineer on Govern- 
vorkshops and drawing-offices ; scientific 
keen organiser. Address, os 8 





ment werk; 1¢ years’ w 
training; wide experience ; 
“The Engineer ” ce, 





Wanted, Second- ena Mill, Size 


4in. to , suitable for rolling Uar iron _ 
iPod ful) particulars a veciind bp 046 
he Enginee: a6 ¥ 


where it can be ins 





Wanted t to Purchase, One New|, 


Second-hand. high-seeed, belt- driven 


Fe Sale :— 
24 New Steel Open Top TANKS, each 28ft. long. x 4ft. wide 
x St. deep x 7/léin. thick ; can be used as condensers, 
Six New Steel dish-ended STILLS, oval in shape, each 24ft, 
long x 6ft. wide x Sft., with 6in. pipe coil s. 
'wo New gallos, por ho Turbine PUMPS, each capable of raising 
our against poss head, 2in. delivery, each 
volts D.C. MOTOR. 





FRICTION. CRAB, to lift about 15 cwt.—Add 
to 139, “The Engineer ” Office. 1389 r 


Wen anted to Purchase, or Prefer- 
LY to Hire for three months, TWO COM- 
PRESSORS. one of 400 cubic feet per aminute-and 30 Jb, 
and o ne ‘of 60 cubic feet. per mimute and 80 }b. 
ressure. “Send full iculars to LAKE and —, 

.» Albion Works, ntree, Essex. 








Wanted to Purchase, 8 or 10 


H.P. TRACTION re» ba of ROAD 
WHEELS, '. es for a 10 P. Tomter Traction 
oe = culars by ap) 

MA! AGER, Levant Biles Pendeen, Cornwall. 


anted, Two 150 K.W. Steam 


or Suction GAS GENERATING SETS, 440-460 volts. 


“MUNITIONS, ' c.0. Street’s, 30, Cornhill, E.C.3. 336 @ 
] 
Wezter: -phase Generator, 
ridds, volts, about 75 K.W., for belt arive.— 

Address, “fhe Engineer " Office. 


Wanted, 8 to 10in. Centre Screw 
CUTTING LATHE, strajght on gap bed; must be 
solid tool. —aee particulars aud price to HALL'S GARAGE, 
Ltd., Stevenage 1028 











Two New 90 x ¥ Siemens DYNAMOS, 220 volts D.C. com- 
pounds, 160 re’ 

Two.New weg velerdawe BLOWING FANS, 220 volts D.c. 

One CUPOLA, by Davies, 21ft. high x 3ft. dia, with No. 4 


Keith Blackman’s FAN, equal to 24 tons of metal per hour. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 


London, E. 14, 2012 


Blower, 5-in., with 

it and loose pullers fo ; for imme- 

KING and © i —e 
703 « 





For Sale, 


ping sfdgate—it Ji. Kl fas' 
Mati woreh, Glos. 


or Sale, Chucks.— Four Hea, y 


HUCKS, T2in., 13in., 19ic. and 20in. 
JOSEL a PUGSLEY and SONS, Ltd, Lawrence-hill, Se 


G 








For Sale, Cornish Boiler, 50 lb. 


— pressure, 1 by Sit. ; sured,” Price £45. 
Purchaser remove. mohaae| CHARLES WELLS, ees 
Brewers, Bedford. x 





For Sale, Crcien Compound En- 


Rill tll Schein 5 cylinders 10in. and 20in. x 24in. 





anted, 35or 40 N.H. P. alae. 


TYPE COMPOUND ENGINE ad BOILER fos 


workin one mi-portable, 500; and 
ee "60 POUND EN NGINES and GENERATORS 


RW. 
ts D.C.; LAN am goad BOILER, 26ft. by 7ft. 6in., 


150 or 160 Ib. worki 
R. a. 148 & 
4 Second-hand Steam Crane 
REQUIRED; to lift 30 cwt. at 40ft. radius, to be 
mounted on . Send fuil particulars, quoting price and 
where to be seen —Address, 324, ** The Engineer” Office. 324 + 


SBC RY, Stonehouse, Glos. 








Secretary - Accountant- Manager 

DESIRES- APPOINTMENT. ble 

manager with wide experience buyin and selling. spect 
8 


Engineering and —e fe trader. Highest refe 
ane ng Be 


a ” 





—— 


Geni. -steel Specialist, with Carron 
3 or Hematite metal, d softer than cast-iron 
to machine, tensile about 16 tons ; ; long practice England 
and France ; 

DESIRES TO TAKE CHARGE OF FOUNDRY FOR 

PRODUCTION OF MUNITIONS. 

Ready to make three meltings for trial if in London area. 
—Address, P994, “ The Engineer ” Office. P9984 B 





Expert Draughtsman Desires 
IVATE yoRe. desi * drawings. ay Batings lay- 


ees ee &c.—W. F. BROWN, 1, Broad-stree' 


Lady Tracer Seeks Situation = 


London district; 3 eet experience in general engi- 
neering, railway tracings. —X., 4, Wellesley-road, pope 
B 


Lady y Tracer, with Good Experi- 
ENCE, would like Foie nthe Bo POSITION P Chief 
or otherwise.—Address, P1019, *‘ The Engineer” Office. P1019 s 


Ts Expert me! 


QUIRE: SI" bgp ined in 
rience ; can 
ick.— Address, Bios tos" phe 


Mociine Shop Foreman Desires 
POSITION on Government repetition work, can control 
Highest references.—Address, Miya 











Tracers Re- 
verpool district; 7 years’ 
he, B &e. 3 very heat and 
ngineer” ice. P1023 B 





— and female labour. 
he Engiveer ” Office. 





London Pee egy — Elec- 
} Mechanical, or Aircraft Firms ) Sonne First- 
class, Representation should reply. Advertiser isan 
fuealided a eiiocer wath wide experience and well connected. 
Would provide own offices and stores, if necessary.—Address, 

P1026, “ The Engineer ” Office. P1026 » 


Post Wanted as Stoker, Ovcr 


military age; circulating boilers or an hi oftered. 
state wages.—Address, P1016, “ The — x 





Permanancy ; 
Office. 


A Large Firm of Engineers in 


HAVE an OPENING for a YOUTH of Good 
ucation as PREMIUM Furib. 
course to include both Tiga Enpinser” Ofc ce. 
Address, 2002, “‘ The Engineer 2002 x 





culars, 
Cx sent to MU RRAI and PATE 


Time Recorder Wanted. 


State price and where can be seen.—Box T. ~~, Smith s 
vertising Agency, Ltd., 100,-Fleet-street, London, EF. 


(Jranes Wanted, 5 Tons Steam 


LOCO., 4ft. &in. all moepfens.- aaron neon 
lars and priees to eine : Fieugineer ” Off 


Elect Mantes Wanted, fot Hixe 


or ga suitable for 250 volts D.C., 60 to 100 H P., 
particu to 








price, and where seen 
SON, Ltd., Contbridee. 


279 » 


speed.— 


| Bllectric Motor Wanted, Suitable 


for 440 to 480 volts D.C., SP 5pm. 20 to 0 iE 
Full particulars, giving maker's nam of make, con 
and where seen to besent to MUERAY “and. PATERS 
Ltd., Coatbridge. oe , 


Peper Pulping 


—Address fuli part 





Machine Wanted. 


mlars to 346, “The Engineer” 
M6 r 





Time Recorder, as New, 
latest model. iy offers?—A. F. 
PELLEY. i 189, idsienteede EX. 1 17ll « 


— Hire, ies and “Well. 

@ TOOLS for cepa po Deep Wells, &c. 2in. 

RICHARDS and Cvu., Upper Ground- 
Telephone No. 978 Hop. Ge 


or Immediate Sale, Three 

Fi Tst-class 33 B.H.P. GAS ENGINES, by Crossley, 

“U” type ; one seen suaang —Apply, J. W ARDELL ana Co 4 
3, Victoria- ‘street, s.W. Ala 


Fer Sale :— 
0 thin wi MARINE BOILER, 12ft. 6in. dia., 11ft. 
tings and mountings by Richardson- 


rth s 100 aoe! working pressure. 
“ JNDERWUOD, 3, Queea-street, E.C. 298 « 


Fer Sale :— 


TWO 27ft. x 6ft. 6in. f +r 120,140 Ib. W.P. LANCASHIRE 
pro for immediate del very. 
a x 8ft. for 160 1b. pressure for: delivery in about 





2¢in. ol R. 
oy London, S.E. 








ne = 





ae mon 
ae uM ‘DERWOOD, 3 and 5, Queen-street, Cheapside, 
E.C. 4. 299 «i 








[ost C.E., Inst. Mech. E., B. Se., 


and ail ta, RST RING XA MINA ONS ious G. P. 
Givpibat ES, either orally or : Ag Handeeds 
of successes during the 


oe. 
it twelve years. 





A ssistant Works Engineer (27), 

A.M.LM.E., —— and production, experienced Draughts- 
man, DESIRES C HANGE ; 

£1015, ** The Engineer” Offic 


(Shemical Engineer, 20 Years 

varied experience as chemist, 2nginéer, and works 

paces OPEN for immediate ENG2.G IMENT.— Address, 
“The Enginecr” P903 2 


replies in confidence.—Address, 
P1015 s 








iyil Engineer and . Expert 

DRAUGHTSMAN REQUIRES P: OST as a! Deets 

men or Resident Engineer.—Address, P1042,**The Engiveer’ 
Office. 





ivil Engineer, Ineligible, Desires 


Courses can 
at any time. Ke Victoria-sefeet, Westminster, 8 A, Ww. 





anted.—The Pioneer Electric 

CO., 22, Church Gate-street, Fort, Bombay (India), 
DESIRES CONNECTION with Dealers in Sécond-hand 
Machinery, Electric, Boilers, Oil, Steam or Gas Engines £° 
D 


W anted, Circular Shearing 


MACHINES aa Plates 5/l6in. thick. Full par- 
ticulars and prices.—Adéress, 305, ** The Engineer” O8y. 





r 





anted. — Felts for Dryio 
Cylinders, uy and 60in. ig mth end of ¢AP 
MACHINE CYLIN KS, complete, 52in. 


DERs, FKLTS, 
and 80in. wi i-REELING MA CHINE for Paper, 72in. 
wile PAPER CUTTING MACHINE. fin, wide —Write, 
Box 408, Vernon's dameaieing Offices, 1 116-119, sereme= —— 


London, E.C, 1 





EMPLOYMENT. 50 years’ wide range of 
and contracting experience, Tight and heavy work. sare 
P990, ** The Engineer ” Office. P9390 & 





({ommercial Engineer, Age 

27, discharged Army, slight chest trvuble ; eight 
years’ experience. Present position Managing ‘Clerk. 
Buying and selling machinery, engineers’ supplies, 
castings, hardware, and also sécretarial duties. 
DESIR#S SIMiLAR POSITION, preferably in 
Loudon area. Excellent els Salary ex- 
pected about £260, would accept less if possibility of 
permanency ; present salary £247.— Address, P1014, 

* The Engineer” Office P1014 5 





Lg ped of Wide Experience, is 
OPEN to ENGAGEMENT as ENGINEER or 
MANAGER of existing or new works. Experience with general 
engineers, c pnealfing engineers, and factory architects, struc- 
tural engineers anid ¢ontractors, expert in plarratng, - BE 
and constraction. Address, P. 1039, “ The Knginee: ; “ORS 
> Q g 





anted, Good, Heavy 38.8.S. 


LA’ 8in. or Gin. centre, sais —State full 
particular to CHARLESTOWN FOUNDRY Cv., St. er 





anted, Iron Work, Including 

osts, foepiaty &c., with or without t fos, to build a 

gallery Fans wali of factory, height 7ft. to l0ft., width of 
gallery 8ft. to 12ft., length anything up to 60ft. state specifi- 
cations, present location and price. COCHRAN pr CO., 


Greenland «street, Liverpool. 
Wanted, Lancashire __ Boiler, 
7ft. 6in. diameter, 30ft. long, suitable for 150 'b. 


working pressure.—Address, 73, ‘The Engineer’ Office. 73 





Wanted, Second - hand Jib 
CRANE, jib about 20ft., hand-power: State one. 


price delivered Blaydon-on-Tyne. ”_ Address; M5, “The - 
neer” Office. AB ¥ 











Fer Sale :— 


VERTICAL © BELT-DRIVEN 
PRESSOR, by ae and MacLsllan. 


ft., 80-100 Ib pr. 
STEAM. DRIVEN. “AIR COMPRESSOR, _ by 


ee Capacity 300 cub. ft. per min., 80-1001 


AIR COM- 
Capacity 400 cub. 


PARSONS STSAM TURBINE, 3500 K. W.. 
1200 r.p.m., 200 lb. to sq. in., with alternator, field rotating 
t 5 — exciter. ae 6000 volt maximum load ; 

WILLANS. PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 Ib. to sq. in., 
11,000 volts, three-phase, complete with exciter, also 
condensing plant, air and ciroulati &e. 

2-PH ASE ALTEBNATUB, 4 2000 
vertical en Shatae + ‘Betis of ihereom  sceynete wits th 

and condensing gia 

350 K. W. "ALTERNATOR, three-phase, 50 eycles, 
550 volts, by 7 H. Co., driven by 600 1.H.P. Créss-com- 
pound es by Barclay, 26in. H.P. cyl, 40in. LP. 
gy, — Sree; fly-wheel 20ft. diam., be. &. Very 

225 ew. GENERATING SET, Tandem Com- 
pound Engi a with Corliss valve — 300 H.P. Gene- 
rator,; by B.T.H.-Coy., 500 volts, comp. wound. 

R. H. LONGBOTHAM & CO., Ltd. 

x WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel,: 44 Wakefield ; 867 Newcastle. | 
Tel. Add. : “* Engineer, Wakefield.” 2017 « 





Fer. Sale :— 


VERTICAL eg pat CORLISS ENGINE, cylin 
= . and 22 bs 3ft. stroke, grooved wi Ae al 12in. dia 
Hick-H i ts Bolton. Pressure 160 Ib. 
mHORIZONTAL, pe SING ENGINE, cylinder 20in. 
by Sin, stroki y Brid Pressure 
SNOINE wl oder 194in. he stroke, 
10ft. Gas. ENGL Marshall and Sons, Pressure 120 Ib. 


LNE, horizontal, cylinder l0in. by Q0in: stroke, by 
ie r.p.m., complete with sarer piso t two fly-wheels and pulley 
‘Barkers and a nee 
Tin be 


PERPECTA 
oONDUIT CO. Lee Plame street, birminghata. 








on STEEL TBE a and 
‘ 


296 « 


Sale, New 4in. sees 
PARALLEL SLIDE VALVE, Qin. drilled Flange 

Platnun: seats mp — price £13 10s. “_KAYE and CO., L’ td, 

Southam Boss & 28 1. 


A. UNDERWOOD, 3, Queen-street, Cheapside. 





Fer Sale, ‘finn 16- Pon“ fenieon” 


on vendei WEIGHING MACHINE. 
and CU., 


For Sale, One 300 K.W. 3-Phase 


a ae 3000 volts, 72 amps., 50 periods, 3000 
R P.M., complete with direct eoupled exoiter, bed-plate and 
shaft exteusion. eg Se and Co., Ltd., Newcastle- 


Makers No. 1100.— Fu tculars from THE 
STAFFORD COAL and IRON Cv., Oa Stoke-on- “Trent 
146. 

Hire, Electric 

H.P. ; PORTABLE STEAM 

ENGINES. from 8 to 40 N.H.P. ; STEAM SeeSees, CRANES, 

PUMPS, MACHINE TOOLS of reasonable 


terms, immediate delivery.—J. Tw LLiAds and SON SONS, 37, 
Queen Victoria-street, London, E.C. Tel. ity 3938. 2025 o 


40, St. Enoch-square, Glasgow. 312 « 











MACHINE TOOLS. 


Fer Sale.— Powerful Belt-driven 


Vertical BORING MACHINE, <A ght 8in. spindle, 

for boring large Kee, Re pa propellers, 

One Pow Horizontal ORING, DRILLING and 

ee MACHINE. he, pattern, Sin. spindle, Sin. 

trave' 

One Special Duplex PLANING MACHINE, by 
— baa mF pening switches, crossings, 

‘ING MACHINE, to plane “6ft. x 2ft. 6in. 


“y 
Two Wall Radial DRILLING MACHINES, 2sin. and Sin. 
spindles, 5ft. radius. 
One Tweddell’s fixed BYPRAULIO RIVETER, 5ft. 8in. 
wp for 1 3-l6in. rivets, with pooemvete § 
One sin. SCREW-CUTTING LATHE. 6ft. gap bed 
excellent l5in. stroke SLUTTING MACHINE, 3ft. 
sO 


Hulse, 


ates table, takes in about 6ft. Giamoter. 
One Vertical MILLING MACHIN® 
BIDDEL and CO., 40, St. Enoch-square, Glasgow. 


Sale, Powerful Modern 


or 
a ee Horizontal PLANO-MILLING MACHINE, 
Te Kendal and Gent, Ltd., Manchester, to mill in lengths 
Xt. EB Bo 6in. wide x 4ft. 6in. high; spindle 6in. diameter ; 


all accessories. 
“RIDDEL and Co., 40, St. Enoch-square, Glasgow. 


For Sale, Second-hand Ma- 


CHINERY.—FIVE LATHES by Haigh's, Ltd , Oldbam, 
ze. Y= by 5ft. bed, suitable for inachining Burster 


Gee  ATHE ** Atlas Engineering Co., Newcastle, 


tres, by 7ft.. pone s va vondition, 
Teo ELEC TRIG MOTORS, 60 11,6, 280 volts D.C. 
A quantity of other MACHINERY yar as Cold Saws, 


rr » &e. 
Apply, JOHN BAKER and Rotherbam), Ltd., 
ors Kilnhurst Stes Works, Near Rotherham 


or Sale, Six Horizontal Air 


Se belt and steam-driven, capacities from 
100 to 950 cubic feet. Instant delivery. 
RIDDEL and Ov., o St. Envth-square, Glasgow. 313 « 


P’: Sale, 3-Ton Electric Derrick 


pd yon ety by Rushworth ; 60ft. steel lattice jib; motor 
Vv. 
Xu {DERWOOD, 3, Queen-street, Cheapside, E.C. 354 « 


sll 6 





314 6 





9fin. 











For Sale, 6in. Roturbo Can: 


bottom suction, top delivery ; direct coupled to 21 
electric motor, 230 v. 
A. UN DERWOOD, % ‘Queen- street, Cheapside, E.C. 355 « 


B, Gi IRON 


* STEER Bars. Plates & Sheet. 


STRINGER BROTHERS, 


WEST BROMWICH. 


W. G. BAGNALL, L* 
BUILDERS OF “LOCOMOTIVES 


pettcclase Workmanship sud Materials: 


Maxens oF 


Tipping Trucks, Sugar Cane Wagons Turntables 
Switches, &c.: Spi 3024 
See Iustrated Adtt. alternate rseues. 








bf 











DREDGING PLANT 


FLOATING 
AT B 


WER > 
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THE GRAPHICAL REPRESENTATION OF LOCO. 
MOTIVE PERFORMANCE. 


By H. HOLCROFT. 
No. T. 


A GRAPHICAL record of the performance of loco- 
motives is usually obtained through the medium 
of a dynamometer car, whereby the speed and tender 
draw-bar pull are measured continuously ; or the 
record may be plotted from a number of observa- 
tions of time, distance, &c., made in conjunction 
with a series of indicator diagrams of the work done 
in the cylinders. 

These practical methods have their limitations, 
as they require elaborate preparations and special 
journeys to obtain the desired results, but from 
experiments that have been made sufficient data 
are available for the rating of other engines. In 
the case of proposed new locomotives, or when re- 
building an engine, it is most important to know 
what results in the way of speed are to be expected 
from the estimated output over any section of road 
with a given load. In designing the engine some 
preliminary calculations are made to this end, but 
unless a very approximate estimate will suffice the 
actual plotting of a speed curve by the usual methods 
is a somewhat long and tedious affair. A method is 
given here, in which, after a certain amount of pre- 
liminary work, the speed curve can be plotted with 
rapidity over any section of road for a given locomo- 
tive and train. 

In order better to explain the system of working 
each step is set out distinctly, and a definite example 
is taken by way of illustration. Various data are 
given for the same purpose, and they are supposed 
to represent average English practice, no guarantee 
being given for their accuracy, but, of course, other 
facts and formule may be substituted to suit any 
special case, 

The particulars and dimensions of the locomotive 
are assumed to be as follows : 


Type 4-4-0. 


Diameter of driving wheels 6ft. 8in. 
Weight on driving wheels 383 tons. 
Cylinders (2) oe «so «ec cs KOGim. xX 26in. 
Heating surfac including 

superheater 1660 sq. ft. 
Grate area .. 25 sq. ft. 


Boiler pressure .. .. .. .. 2001b. per sq. in. 
Total weight of engine and 
tender oe 


The dotted curve in Fig. 1 


58 + 40 = 98 ton:. 
shows the indicated 
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CURVES OF HORSE-POWER AND SPEED 


i 
: 0 60 70 80MPH 


horse-power per square foot of heating surface to 
be expected with an ordinary degree of skill in work- 
ing from an engine with a well-designed boiler, using 
a good class of fuel, and provided with an exhaust 
steam injector or feed water heater. At 100 revolu- 
tions per minute, 0.45 indicated horse-power is 
obtained from each square foot of heating surface, 
and the curve rises until at about 220 revolutions a 
maximum of 0.60.indicated horse-power is reached, 
which then falls again to 0.55 indicated horse-power 
at 350 revolutions. These factors combine capa- 
city of producing steam with efficiency in using it, 
and the product of each of them with the heating 
surface gives the total indicated horse-power deve- 
loped at various revolutions per minute. It is, how- 
ever, more convenient to state this in terms of miles 
per hour. 


Revs. per min. = 336 Me , where V =speed in M.P.H. 


and D = dia. of drivers in inches. 


For an 80@in. wheel, revs. per min. = 4.20V, 
or V = 0.238 x revs. per min. 


From this expression the indicated horse-power 
is given at various speeds by drawing the full line 
curve, in Fig. 1, through the points obtained. In 
order to complete the curve it is necessary to deter- 
mine the lowest speed at which the full available 
boiler power is first used. Under ordinary circum- 


stances it is from 50 to 60 revolutions per minute, 
or with a 6ft. 8in wheel about 12 miles per hour. 
Below this speed the indicated horse-power is 
governed by the size of cylinders, and is proportional 
to the revolutions per minute, and, therefore, the 
curve rises as a straight line from 0 towards 12 miles 
per hour, as shown in Fig. 1. 


In actual practice 





the driver starts notching up his engine before this 
point, so that the curve is rounded off somewhat 
between 10 and 20 miles per hour. 

The curve as now obtained shows the maximum 
continuous indicated horse-power that is available 
at any speed up to 80 miles per hour. It is, however, 
possible to obtain about 20 per cent. more power 
for short periods by shutting off the boiler feed and 
allowing the water to fall in the gauge glass. This 
can only be done at the expense of curtailing the 
power of the engine subsequently, so that the output 
in indicated horse-power hours remains the same as 
if the indicated horse-power had been continuous 
throughout. 

The next step is to obtain the tractive effort of the 
engine at various speeds, and this is set out on Fig. 2, 
tractive effort being measured vertically and speed 
in miles per hour horizontally ; in addition, a number 
of hyperbolic curves of constant horse-power are 
plotted, so that the tractive effort at any speed may 
be read off for any given horse-power. This is pos- 
sible because indicated horse-power is proportional 
to tractive effort x speed, or, in other words— 


I.H.P. = TE x V x O, where C is a constant, 
LEP: 
Lee ec S 

If tractive effort is expressed in lb. C = .00266 ; 
or if in tons, C = 5.97. The hyperbolic curve for 


or TE = 


any given horse-power can be easily plotted from | 


this equation by means of a slide rule. As this form 
of diagram can be put to a variety of uses, it is often 
worth while to make copies of it by some means such 
as black line photo prints, thus obviating the neces- 
sity of plotting the curves each time. With this 
diagram to hand, the indicated horse-power curve 
obtained in Fig. 1 is transferred to Fig. 2, points being 
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average case, but for a particular train it may be 
modified a little by fixed conditions, such as the 
dimensions and weights of the rolling-stock. In 
addition, the resistance is subject to considerable 
accidental variations produced by atmospheric con- 
ditions, as, for instance, the strength and direction 
of the wind,and by temperature. The fixed condi- 
tions can be taken into consideration by the method 
of estimating resistance given by Carus-Wilson, in 
which the empirical formula is of the form R = a 
bV + cV*. The effect produced on each component 
by the variation of weights and dimensions has been 
noted, so that the resistance of any train of which the 
necessary particulars are known may be determined. 
Accidental variations cannot be estimated, and the 
only way to overcome them is to allow a reasonable 
margin of power. 

In the case of the locomotive the variation in 
resistance is much greater. Fixed conditions, such 
as size and centres of cylinders, size of wheels, 
length of connecting-rod, balancing, distribution 
of weight, &c., and variable conditions, such as 
steam chest pressure and cut-off, have their influence 
upon the swaying couple, and forces acting at cross- 
heads which produce a rhythmical movement of the 
engine controlled only by the wheels, so that the 
resulting flange friction for any particular engine is 
indeterminable. The resistance also depends upon 
the number of wheels coupled together, and on such 
things as the wear of tires. Accidental variations are 
produced by atmospheric conditions and the track. 
‘The locomotive being much heavier for its length, and 
being also at the leading end, is probably a good deal 
more affected by the condition of the permanent way 
than the train is. 

In order to obtain as nearly as possible an expression 
for the total resistance of engine and tender, all the 
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CURVES OF TRACTIVE EFFORT, RESISTANCE, AND SPEED 


marked on the hyperbolic curves at the required 
intersection with the verticals from the speed base. 
Through the points obtained a new curve is drawn, 
which shows the maximum continuous tractive effort 
of the engine for any speed up to 80 miles per hour. 
As the angles of intersection at the lower speeds are 
very acute, it is better to calculate the tractive effort 
at starting from the formula—- 


TE a= 0:9@lp 
D 
where d = cylinder diameter in inches, 
l = stroke in inches, 
p = boiler pressure in lb. per square inch, 
D = driving wheel diameter in inches, 


which for the engine -in question 22,235 lb., or 
9.93 tons. The curve obtained represents the gross 
tractive effort as developed by the cylinders, and 
from this must be deducted the resistance of the 
engine and tender before the available tender drawbar 
pull can be found. 

The separate resistance of locomotives has not been 
experimentally determined so satisfactorily as train 
resistance, as it is more variable, and there are many 
factors to be considered. Passenger rolling-stock, as 
used on express trains, is fairly uniform, so it becomes 
possible to find an empirical formula that will give 
the resistance to be expected under ordinary cireum- 
stances. The resistance as usually given is for an 





components forming train resistance may be utilised 
with the addition of an amount equivalent to 1.10 per 
cent. of the weight on the coupled wheels to allow for 
machine resistance, and a head-on air resistance of 
.003 V2 lb. per square foot of cross section of engine. 
For the locomotive under consideration the total 
resistance in lb. /ton may be taken as 
R = 11.1 + .09V + .00265 V*. 

At 60 miles per hour the resistance amounts to 26 lb. 
per ton, and 408 horse-power is required to overcome 
the total friction of engine and tender. A curve is 
plotted from this formula on Fig. 2 for the total resist- 
ance, and then the tender drawbar pull at any speed is 
the difference between the tractive effort and resist- 
ance ; the intersection of the two lines at 86 miles per 
hour is the ultimate speed of the engine and tender 
alone on the level. 

The objective in these investigations is the relation 
between time and distance for a given output, but a 
speed curve on a distance base is equally desirable and 
useful. The speed attained by a train is dependent 
on acceleration, which is proportional to the force 
producing it; or, in other words, to the avail- 
able tractive effort over and above all frictional 
and gravitational resistances of engine and train. In 
order to know what this force is at any speed it is 
necessary further to deduct from the tractive effort 
curve in Fig. 2 the frictional resistance of the train, 
and to deduct or add forces due to gravity acting on 
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both engine and train when running up or down 
inclined surfaces. 

It will be assumed that the load behind the tender 
consists of nine eight-wheeled coaches, weighing 
30 tons apiece, a total of 270 tons, say, 300 tons with 
passengers and luggage. The resistance in Ib. per 
ton may be taken as 

R = 4.5 + .02V + .0025 V2 

for all speeds over five miles per hour. Below this 
speed lubrication is deficient, and the starting resist- 
ance may be as high as 17 Ib. per ton, but it will depend 
on how long the train=has been standing, &c., 12 Ib. 
per ton being an average result. The total resistance 
of the train must now be added to the engine resist- 
ance in Fig. 2, so that the resistance curve cuts the 
tractive effort curve at 57 miles per hour, which is the 
ultimate speed on the level with a 300-ton train, and 
the full continuous output of the engine about 1000 
indicated horse-power at this speed. 

The intercept “‘ a” represents, at 37 miles per hour, 
the tractive effort available for accelerating the engine 
and train towards the ultimate speed of 57 miles per 
hour. If, on the other hand, the trair has reached 
the level after running down a gradient where it has 
attained a high speed, the intercept ‘“ r*’ represents, 
at 74 miles per hour, the force producing retardation 
in the train, and slowing it down towards the ultimate 
speed of 57 miles per hour. 

In order to ascertain the tractive effort available 
when running up or down gradients, deductions or 
additions must be made on the resistance curve. If 
the train is running up a gradient of 1 in 200 an 
amount equivalent to one-two-hundredth of the total 
weight of the engine and train is added to the resist- 
ance curve ; if running down the gradient it must, of 
course, be deducted. The dotted curves in Fig. 2 
show the effect of these gradients, and the ultimate 
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CURVES OF ACCELERATION 


speed in each case is again determined by their inter- 
section with the tractive effort curve. 

The acceleration produced can be determined from 
the force producing it, for “‘ force = mass x accelera- 


tion,” or 
eed &S 
m w 


To find the acceleration of an engine and train of W 
tons, allowing 10 per cent. for rotary acceleration of 
wheels, 

f 


W 


a= 


f X 32.2 

1.1W x 2240 

a being acceleration in ft./sec.?, 

and f net tractive effort in lb. 
For an engine and train of 398 tons, a = f — 30455, 
so that by dividing the net tractive effort in Fig. 2 by 
this constant the acceleration is obtained, and this is 
plotted in Fig. 3, the three inner lines representing the 
acceleration obtained at different speeds from zero 
towards the ultimate speed on the level, 1 in 200 up 
and 1 in 200 down. The accelerations on other 
gradients are obtained in the same way, and the outer 
lines represent the effects of gradients up and down 
of 1 in 100. 

Having now arrived at the accelerations correspond- 
ing to various conditions another step may be taken 
towards establishing the relationship between time 
and distance. The fundamental equations expressing 
this relationship are as follows :— 


= 0.01307 


@s _ dv _ 
dt? dt 
ds = 
oe at 
dt 

8 = gat? 


If it were possible to integrate an equation for the 
acceleration curve as a function of time, another 
equation would be obtained giving sveed in relation 
to time, from which a curve of speed could be plotted 





on a time base. Since the acceleration is known in 
relation to speed it is necessary to find the time to 
attain different speeds. 
d - =a,s0 that t= / are 
dt a 


Under the circumstances here it is not possible to 
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! 

the location of the change in gradient, &c., can be 
marked on it, whereas on a time basis the times taken 
to reach different points must be calculated before 
change of gradient can be taken into account. It is 
| therefore necessary to find the distance covered to 
| attain different speeds in order to obtain a speed. 
distance curve. os 


SPEED-DISTANCE CURVE 


express acceleration as a function of speed, and thus 
find a solution mathematically, so that graphical 
methods must be employed. One process consists in | 
plotting a curve of reciprocals to the acceleration, and | 
finding the area enclosed by the curve at various | 
points, setting up from the speed base ordinates at | 
each point equal in length to the area up to the point, | 
from which the time speed curve can be drawn in. 
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3 a, 5 6 7 8 3 10Minutes 
Swain Sc 
dv dv ds dv 
oe ; = v =a 
dt ds dt ds 
» 
so that s= ri dv. 


v 
A curve of —-may be plotted, and the area enclosed by 
= ) 


' it at different points found from which ordinates of a 
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SPEED-DISTANCE CURVE 


An alternative and more direct process is the polar 
method. The acceleration-speed curve is divided up | 
by a number of vertical lines, and the short length of 
curve between each pair cf lines is assumed to be 
straight. The mid point of each length is found and 
projected to the vertical axis, and a suitable pole O 
taken in Fig. 4 and joined by the dotted radiating 
lines to the intersection of the horizontal lines with the 
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SPEED-DISTANCE CURVES FOR ACCELERATION 


axis. A new axis of speed is set up vertically and 
marked with the same divisions as the speed base of 
the acceleration-speed curve. Starting fromthe new 
origin parallels to the radiating lines are drawn 
through each division, and a curve put in round them 
is the time-speed curve. The scale of time for the new 
time base can be found from the other scales used, for 


0 #0 20 30 40 50 60 70 80MPH. 
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SPEED-DISTANCE CURVES FOR 


if the scale for acceleration is lin. = a ft./sec.*, for | 


speed lin. = v ft./sec., and the distance of pole from 


v 
—— secs. 
pa 


axis is p inches, then time scale is lin. 


For practical purposes it is much more useful to be | 


able to represent speed on a distance base, because 


new curve can be set up. The polar method is applic- 
able if, instead of the acceleration curve, a new curve 


of © is plotted on a speed base — that is tosay, the accel - 
v 


eration for any speed must first be divided by the 
speed. The most direct method of obtaining a speed- 
distance curve is shown by the construction in Fig. 5, 
and this is based on the 
fact that acceleration is the 
subnormal to a_ velocity 
curve. The acceleration- 
speed curve is divided up 
into a number of short 
lengths which are assumed 
to be straight, and the 
mid points found, as for the 
polar method, but instead 
of being projected to the 
axis and joined to a pole, 
the mid points are directly 
joined to the origin by a 
number of radiating lines. 
A vertical speed axis is 
set up and divided in the 
same way as the speed base, 
and parallels are drawn 
to the radiating lines in a 
similar manner as for the time speed curve in Fig. 4. 


Fe 
Miles 


Swain Sc 


| The scale of distance is found from the other scales, 
| for if acceleration scale is lin. = a ft./sec.*? and speed 


2 
lin. = v ft. 'sec., distance will be lin. 7, a 
a 


The length of journey should be taken into account 


IMiles. 
Swain Sc. 
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RETARDATION 


in settling upon a scale of distance. In the case of a 
dynamometer car a roll of paper anything up to 100 
vards long may be required at the rate of lft. per mile, 
but in plotting a speed curve only a fraction of this 
distance is necessary. The scale should not be too 
small, and in order to economise in length the journey 
can be divided into sections placed one above the 
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other. For instance, a distance of 50 miles to a scale 
of 3in. per mile will require a length of paper of 50in. 
if divided into three stages of 16% miles each. By 
means of any of the above methods a group or family 
of speed distance curves is constructed for each of the 
tive acceleration curves in Fig. 3, and these are shown 
in Fig. 6, and other such curves may be added for any 
other gradient as desired. 

In addition to this group of curves another group 
will be required for retardation, for, as’ pointed out 
before, owing to a change in gradient the resistance 
at times becomes greater than the tractive effort, 
resulting in a slowing down, the intercept “‘r”’ in 
Fig. 2 representing this state of affairs. Any of the 
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foreign markets. The author merely outlined a 
general scheme for discussion, and it may be said at 
once that although his plan was criticised by nearly 
every speaker who contributed to the debate, the 
soundness of his general argument was not challenged 
in any way. 

ForEIGN TRADE ORGANISATION. 

The electrical section of the engineering industry is 
agreed that an efficient organisation to deal with 
foreign trade must be created. The main objections 
to Mr. Andrews’ system were the want of a definite 
link between manufacturer and consumer, and the 
dependence on Government Departments in the 
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methods for constructing speed-distance curves from 
acceleration can, of course, be applied to retardation, 
which is indicated by dotted lines below the base line 
in Fig. 3. A group of speed-distance curves for 
retardation is shown in Fig. 7. 

It may also be necessary to have a few speed 
distance curves for drifting with steam shut off. This 
condition is illustrated by the intercept “ d”’ in Fig. 2. 
lin most cases retardation results, but if on a down 
grade the force of gravity is greater than the resistance, 
acceleration will follow, the curve shown for 1 in 200 
down being particularly interesting as exhibiting both 
cases. A few such curves are shown in Fig. 8. 

Finally. a curve of braking is necessary, and for this 
it is sufficiently near for an ordinary service stop to 
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assume a uniform retardation of, say, lft./sec.?, 
independent of gradient. The actual braking in any 
particular case depends on the manipulation of the 
brake valve by the driver, so that an average case 
must be taken in making estimates. With uniform 
retardation the speed distance curve is parabolic— 
see Fig. 9. 








OVERSEAS ENGINEERING TRADE. 


THE discussion at the Institution of Electrical 
Engineers last week on the paper by Mr. Leonard 
Andrews, dealing with the overseas distribution of 
engineering appliances, an abstract of which appears 
in the present issue, is a significant indication of the 
new réle which is to be filled by our technical insti- 
tutions. It is only within a very recent period—far 
less indeed than the duration of the war—that such a 
discussion could have taken place. Yet, as the author 
of the paper pointed out, the future industrial 
supremacy of Great Britain is mainly dependent on 
the efficiency and prosperity of the engineering 
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intermediate stage of the proposed methods of 
attacking foreign markets. Mr. Percy Griffiths, 
who opened the discussion, suggested that a federation 
of trade interests should be substituted for Govern- 
ment control. The author’s scheme was too cumbrous 
and unwieldy, and the personal factor was almost 
entirely wanting. Nor was there the- necessary 
provision that the sub-district salesman, who found 
the actual point of contact with the consumer 
had the necessary engineering experience. Speaking 


as a consulting engineer, his own opinion was that the 
future function of that group of the profession would 
be to act as trade representatives, and that they 
ought to form part of the organisation it was desired 
to build up. 


Mr. W. L. Madger also expressed doubts 
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of the efficiency of the system proposed by Mr. 
Andrews. Control by Government usually degene- 
rated into an organisation which did no useful work, 
and whose main object was to provide salaries for the 
officials. While he agreed that the salesman should 
have the necessary technical knowledge to advise 
the consumer, he could not see that it was provided 
for in the scheme submitted for censideration, or 
how in the case of a large organisation the difficulty 
could be overcome. 

The inevitable comparison with the strongly 
and financial systems of 
Germany and the United States was made by Mr. L. B. 
Dickinson, who was inclined to regard as futile any- 
thing less than a national effort by ourselves on 
somewhat similar lines. Mr. P. Rosling, who followed, 
did not believe the competition of combines like the 
A.E.G. was so serious a menace as many believed. In 
his Australian experience the agents of the German 
electrical combine were of British and not German 
nationality. These men could be utilised in a 
British organisation. He regarded the whole secret 
of holding the world’s market as being contained in 
the ability to hold our own. Other speakers 


industry, which is in its turn governed by our hold on | emphasised the need of forging closer links between 











the producer and purchaser, and gave expression to the 
view which was very generally held by the meeting 
that no national organisation which failed to achieve 
this object could be successful. Mr. J. E. Kingsbury 
reminded the meeting that the export trade of 
Great Britain had been largely conducted through 
British merchants. While that system had been 
associated with great advantages to British trade, it 
was, of course, quite useless to expect the merchant 
to possess the same technical knowledge as a direct 
representative of a particular firm or specialised 
branch of the industry. Other countries had built 
up a different system of handling foreign trade, but 
it had to be borne in mind that they had not the 
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merchant class to fal] back upon. Mr. Andrews’ 
system was not only complicated, but his analogies 
drawn from the Ministry of Munitiong and the Post- 
office were unfortunate. Both those organisatious 
might be regarded as trading in monopolies. Our 
foreign trade was certainly not a monopoly. 


Tut Roe or TRANSPORT SYSTEMS. 


- A weak spot in the author’s conception of foreign 

trade organisation is the absence of any representation 
of shipping and railway interests. In commenting 
on this omission, Mr. F. Broadbent was led into a 
comparison of the German system of special through 
rates for the assistance of export trade with British 
transport rates. Goods could always be consigned 
from the interior of Germany to British Colonies at 
lower rates than from our own centres of production. 
British steamship services from continental ports 
quoted these lower rates which constituted a tax on 
British trade. For this reason, if for no other, the 
co-operation in the distribution system of British 
transport services was essential. Subsequent 
speakers, including Mr. E. T. Williams and Mr. E. W. 
Cowan, commented on the need of providing more 
liberty of action to firms trading abroad than was 
contemplated by the author. There was, it was 
argued, a dislike by manufacturers of any attempt 
to divorce production and distribution. On the ether 
hand, Mr. A. H. Foyster was al] for co-operation of 
the selling effort, the want of which, in his experience 
of overseas trade, had driven probable customers into 
the arms of our trade rivals. 

One of the most practical suggestions arising out of 
the debate was that made by Capt. R. B. Slacke. 
His argument was based on the plain fact that unless 
a decision to take a definite step was made at that 
meeting nothing would be done, and time and effort 
would have been wasted. A committee had been 
appointed to advise the new Commercial Intelligence 
Branch of the Board of Trade, and his suggestion was 
that the Councils of the leading technical institutions 
should join forces with the object of pressing their 
opinions on the Government Committee. Such 
action might lead to the formation of a nucleus 
organisation to deal with foreign trade. It was for 
the Councils to act; individual members of the 
institutions could do nothing effective. Unfor- 
tunately there was no response to this suggestion or 
any hint given that any action was contemplated by 
the Institution as a body as the result of the dis- 
cussion. 


Group COMBINATION ADVOCATED. 


Another useful contribution to the discussion was 
made by Mr. Bosworth. A weak spot of any system 
of Government contro] on which he put his finger 
was the absence of any incentive to make profits; 
this lack opened the door to inefficiency. He did not 
believe that the author’s system would suit either the 
purchaser or the manufacturer. The consumer would 
wish to deal with the manufacturer direct, and the best 
type of manufacturer would be unwilling to allow his 
catalogues and reputation to be made use of to obtain 
orders, the contracts for which would be thrown open 
to competition in England. The manufacturer 
wanted to sell his own goods. His own opinion was 
that the correct method of procedure was to form 
combines of manufacturers producing the same 
classes of goods, and evolve a system by which each 
firm would specialise on a few standardised articles. 
The combine as a body would produce a complete 
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range of manufactures which would be handled by a 
joint jselling organisation. Although the speaker 
did not mention the fact, this is precisely what has 
been done by a group of machine tool manufacturers. 
Mr. T. M. Kaula was in favour of the extension of the 
principle of esncentration to markets as well as 
products. The difficulty of obtaining representatives 
abroad with the necessary technical experience he 
regarded as partly due to the meagre financial 
encouragement offered to young men in the lower 
grades of the technical service where the necessary 
knowledge might be acquired. Mr. Harry Allcock 
gave an excellent summary of what is required. His 
chief points were the wastefulness and inefficiency 
of the individual representation in foreign markets, 
and the risk of the goodwill in overseas trade passing 
from the possession of the firm to that of their local 
agent. He also favoured joint selling representation 
by groups of manufacturers, the allocation of orders 
to be settled by agreement among makers. Only the 
bell announcing that the speaker had reached his 
time limit, a regulation which was strictly enforced by 
the President, prevented Mr. Allcock adding the 
adoption of the metric system to the reforms by which 
overseas trade is to be wooed and won! Mr. T. O. 
Callender, who made a written contribution to the 
debate, is dead against uncontrolled individual 
effort in production. Combination was essential for 
overseas trade, and to enable success to be achieved 
in foreign markets, a prosperous horne market was 
quite essential. The world’s market, in Mr. Callen- 
der’s opinion, can only be conquered by the strongest 
association of manufacturing and trading interests. 

i There was no time left for Mr. Andrews to reply to 
the many points raised, and he and others who were 
crowded out will deal more fully with various aspects 
of the question by correspondence. It is hoped that 
the written contributions will pay attention to the 
possible attitude of those firms which have at their 
own expense created an efficient foreign selling 
organisation and are in no need of Government or 
other help to hold the markets abroad. To ask such 
firms to put their organisation into the common 
stock for the benefit of those who have hitherto been 
their keenest trade rivals, would be to put a higher 
tax on patriotism than many will be willing to pay. 
It is a part of the problem which cannot be evaded. 








THE MANUFACTURE OF BALL BEARINGS. 
No. II.* 


Tae manufacture of the Skefko bearings, if we 
except the production of the balls, follows ordinary 
“repetition ” lines. The various races and casings 
are rough machined from chrome-nickel steel in the 
form of solid bars in the case of the smaller sizes, in 
the form of tubes in the case of certain intermediate 
sizes, and in the form of separate forged rings in the 
case of the largest sizes. The races and other parts 
called upon to withstand wear are not case-hardened 
as in some other makes of bearing. The fact that 
they are made of chrome-nickel steel permits them to 
be hardened after machining by heating them in gas- 
fired furnaces and quenching them in a water mixture. 
Leaving the hardening shop they are taken to the 
rough grinding machines, where they are all but 
finished. Before they are finally ground and polished 
they are boiled in oil to temper them and to release 
any strains set up in them during the hardening pro- 
cess or the rough grinding operations. 

The machining methods in use are various. The 
production of the smaller sizes of races, &c., from solid 
stock is effected principally on machines of the auto- 
matic or semi-automatic type, which, in some cases, 
operate simultaneously on four different pieces of 
stock. In forming the races for small radial bearings 
from solid stock a considerable saving of material is 
now being effected by turning the inner races from 
the metal left at the centre of the bar after it has been 
trepanned, and the outer race parted off. Large 
sized races, &c., are received in the machine shop as 
separate forgings, for it is not thought desirable in 
such cases to trust the distribution of the grain in 
solid rolled stock. Such pieces are chucked and turned 
in capstan lathes. The formation of the concave 
surfaces on the races is usually effected as a second 
operation on the rough turned rings, and is then carried 
out on lathes fitted with swinging tool saddles. The 
grinding machines are of two principal kinds. The 
first kind has a vertical spindle and a horizontal mag- 
netic face plate, on which a batch of rings is supported 
and fixed, while their plane faces on each side are 
ground up to truth. The second nature of grind- 
ing machine employed operates on the concave 
bail paths, and consists of a small electrically driven 
grinding head that can be swung through the required 
radius. The final polishing of the ball paths is an 
important operation, and is carried out by mounting 
the races in quickly rotating chucks and applying 
emery paper wrapped round a stick to the surfaces 
to be polished. 

The manufacture of the balls presents many features 
of great technical interest, but as considerable secrecy 
is preserved regarding the details of the operations in- 
volved and the special machines employed, we are at 
liberty to give only an outline of the general method 
followed. 





* No. I. appeared April 12th. 





. The raw material for the balls consists of round rods 
or wires of chrome-nickel steel. (These are sheared to 
suitable lengths as a preliminary to being forged in 
power presses which convert the short cylinders into 
spheres. For balls up to */isin. in diameter, the forg- 
ing is carried out cold, but above this size the forging 
is done hot. The balls having been heated and 
quenched to harden them are ground to shape 
between two Norton wheels. For the rough grinding 
the wheel faces are arranged horizontally and the balls, 
placed between them, are caused to rotate and roll in 
all directions so that they may ultimately assume a 
true spherical form. The key to the process lies in 
the fact that the two grinding wheels are not quite 
concentric, and do not rotate at quite the same speed. 
Thus the balls when lightly pressed between the two 
flat faces of the wheels do not simply move with « 
pure rolling motion, but are turned over and over 
about all axes, and experience # grinding effect 
from the two stones. The process may be likened, 
though not very accurately, to the manner in which 
a lump of dough or putty is rolled into a ball between 
the hands. The finish-grinding of the balls is effected 
between two Norton wheels, the plane faces of which 
are disposed vertically. This may seem a somewhat 
curious method of doing the work, but the reason for 
it is not far to seek. In the rough grinding between 
the horizontal stones there is a strong tendency for the 
balls to remain at more or less constant distances 
from the-centre of the wheels. The result is that the 
balls of any one batch are hardly likely to be ground 
to a uniform diameter, for those which locate them- 
selves nearest the periphery of the wheels will 
obviously be ground more than those taking up 
positions nearer the centre. The adoption of vertical 
wheels for the finish-grinding operation permits of 
the ready introduction of a mixing device that catches 
the balls as they come round between the wheels, 
withdraws them, mixes them up and reintroduces 
them between the wheels in such a way that those 
taken off at a large radius are re-introduced at a short 
radius, and vice versd. 

After grinding, the balls are polished in rumblers, 
containing scraps of leather and other polishing 
materials. Subsequently they are gauged and assor- 
ted to size. The gauging devices are arranged to 
operate automatically. In one, an older form, the 
balls are gauged between a horizontal table and a 
knife-edged plate suspended above it, with one end 
very slightly higher than the other. The balls as 
they roll on to the table are caught and moved over 
towards the knife by the fingers of a moving plate 
working on top of the table. If a ball fails to pass 
below the knife at the first attempt, it is automatically 
transferred to the next pair of fingers on the moving 
plate, and so on until it reaches a point along the knife 
at which the gap is sufficiently wide to permit it to 
pass through. Having passed thus below the knife, 
it descends through one of a series of tubes into one 
of a series of drawers. Thus, at the end of the run, 
all the balls of the batch having the same diameter 
are found in the one drawer. A newer and simpler 
form of gauging machine is also in use. This consists 
simply of an inclined slot down which the balls are 
rolled. The slot is slightly wider at its lower end than 
at its upper, and beneath ii is a row of tubes, each of 
which leads to a separate drawer in the base on which 
the machine stands. The balls are lifted on to the 
top end of the slot from a hopper by an automatic 
feeding device, and roll down the slot until the in- 
creasing width of the gap permits them to fall through 
into one or other of the tubes below. These gauges, 
it may be remarked, are capable of discriminating 
between two balls the diameters of which differ by 
as little as the one-thousandth part of a millimetre. 

On pages ;358, 359, and 362 we are enabled to 
reproduce several views taken in the Skefko Com- 
pany’s works. 








THE FRIEDRICHSHAFEN ; BOMBING 
AEROPLANE. 
No. I. 


THe Friedrichshafen bombing aeroplane is under- 
stood to be the product of the Zeppelin Company, and 
to be manufactured at the works on the shores of 
Lake Constance, and possibly at the other establish- 
ments erected originally to build Zeppelin airships. 
This type of machine has, it is believed, taken part, 
along with Gotha machines, in the most recent air 
raids on London, and appears also to have been 
employed on more legitimate work on the Western 
Front. A considerable amount of interesting informa- 
tion concerning the design and construction of the 
Friedrichshafen bomber has been placed at our 
disposal in the form of a printed report published by 
the Aircraft Production Department of the Ministry 
of Munitions. 

The actual machine described in this report is one 
which was brought down at Isbergues on the night 
of February 16th, by a direct hit on the right-hand 
engine from an anti-aircraft gun. The machine when 
hit was travelling at a height of from 8000ft. to 9000ft., 
and thereafter covered a distance of about six miles 
before landing in a fairly good manner. It would 
seem to have been of very recent construction, 
for on the tail appeared the date “14/1/18.” On 





other parts, however, different dates were marked, 
so that possibly it may have been a somewhat older 
machine that had been repaired. From data painted 
on the side of the body, it is to be gathered that the 
weight of the machine, when empty, was 5929 Ib., 
its useful load 2717 Ib., and its permissible total 
weight 8646 Ib. 

The general arrangement of the machine is 
illustrated in the engraving given on ‘the opposite 
page. Its full complement consisted of four persons, 
the pilot, a fore-gunner, an after-gunner, and: a 
bomber. The number of the crew carried by this 
type of machine is, however, known to vary, two only 
being sometimes carried. The cockpits for the crew 
intercommunicate in such a way that the men 
can easily change places. 

The machine may be described as consisting of a 
central section to which are attached the main 
planes and the forward and rearward portions of the 
fuselage. This central section comprises the main 
cell or cabin of the body, wherein are carried the tanks 
and bombs, and also embraces the engines and the 
central portions of the upper and lower planes. The 
central portion of the body measures 4ft. wide by 
4ft. 3in. high, and is of box formation. It is carried 
out in ply-wood, strengthened by longerons and 
diagonals, and stiffened transversely by ply-wood 
bulkheads. The bulkhead furthest forward serves 
as an instrument board, and behind it are placed two 
seats side by side for the pilot and his assistant. 
The pilot has a fixed upholstered seat, while his 
assistant is provided with a light steel tubular 
folding seat having a webbing back-rest. Beneath 
these two seats is placed the lower main petrol tank. 
Behind the pilot’s cockpit the body is roofed over 
with ply-wood. The rear part of this roof is 
detachable, so as to give access to the second main 
petrol tank at the rear end of the main body portion. 
At each side of the cabin or covered passage-way thus 
formed are racks for small bombs. These racks are 
each capable of holding five 25-pounder bombs. 
Beneath the nacelle are two large racks formed of 
tubular frames and fitted with cradles of steel cable 
and trip gear. Each of these racks is believed to be 
capable of supporting a 600 1b. or 700lb. bomb. The 
large racks are readily detachable, for the bombs 
carried are evidently varied to suit the radius of action 
over which the machine has to operate. The bomb 
sight is of the ordinary German non-precision type. 

The machine is driven by means of two 260 horse- 
power six-cylinder Mercédés motors. The general 
design of this engine, as found on a Gotha biplane, 
was illustrated and described in considerable detail 
in THE ENGINEER for March Ist. The engines of the 
Friedrichshafen bomber show only a few changes in 
the design, that of chief interest being the fitting of 
a rudimentary form of sileneer to the end of the 
exhaust pipe. 

In our next issue we hope to give a description of 
the more interesting details in the design of the 
machine. In the meantime we append a list of its 
principal dimensions :- 

Friedrichshafen Bombing Biplane. 


Span So as 7sit. 
Maximum chord 7ft. 8in. 
nee a OE ee Tit. 
Dihedral angle in the vertical plane .. 1} deg. 

* ae horizontal plane 6 deg. 
Total area of main planes .. .. .. 934.4 sq. ft. 
Area of upper main planes without flap 480 a 

» lower ” ” % 454.4 ., 
Load per square foot 9.24 Ib. 
Weight per horse-power 16.6 ,, 
Upper wing, area of flap 21.6 sq. ft. 

- balance area ao 
Lower wing, area of flap 16 ”» 

* balance area = ae 
Tail planes, totalaren.. ... «. «.. «- 587.6 ,, 
Elevators, me. ve oat ow hee! ee ee 
Balance area of one elevator 5) powell “Se es 
Area of fin es Mae tare hae 20 ns 

»  Tudder ie ee. 6h ke ae 19.2 “ 
Balance area of rudder Pee bis RG ale 3 » 
Maximum cross section of body .. Se 
Horizontal area of body .. .. 133 


Vertical ae - if Cake an. en Ce. Se 
Length overall ae 








BUILDING MATERIALS INQUIRY. 


THE committee set up by the Minister of Reconstruction 
to ascertain what steps may be taken to ensure adequate 
supplies of all kinds of building materials during the transi- 
tion period immediately following the cessation of hostili- 
ties, is instituting a general inquiry as to the probable 
consumption of materials during that period. 

In co-operation with the R.1.B.A., the National Federa- 
tion of Building Trade Employers and other federations 
and associations interested, the committee has drawn up 
forms of returns with regard to :— 

(1) New building works to be begun after the stoppage 

of hostilities. 

(2) Works, the erection of which was begun but was 
stopped by the direction of the Ministry of 
Munitions. 

(3) Building works proposed to be undertaken for public 
local authorities. 

These forms of return are being. sent to architects and 
builders and to local authorities throughout the country, 
and the committee hopes that, in the interests both of the 
nation and of the individual, they will be filled in and re- 
turned, thus assisting materially the work of the committee, 

Any inquiries on the subject should be addressed to the 
Secretary, Building Materials Supply Committee, 6a, 
Dean’s-yard, Westminster, S.W. 
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THE LONG RANGE GUN. 





Tar problem of the German guns that are bombarding 
Paris continues to exercise the interest of French scientists, 
and we find in Le Génie Ciel of April 20th an excellent 
article on the subject by Monsieur Nicolas Flamel. The 
author discusses the problems of exterior ballistics in a 
simple but effective manner, and deals especially with those 
points which have to be taken into consideration when 
firing with very high initial velocity at great angles of 
elevation. 

He begins and ends his article by recalling that French 
artillerists were in possession of all the particulars necessary 
tor constructing guns of extreme range, and that very high 
muzzle velocities were obtained by them, years ago. There 
is nothing in the German gun that shows marked inventive 
talent, and the development of the gun is due simply to 
the fact that a target large enough to fire at exists, and 
that the Germans have ideas of humanity that are not 
entertained by other nations. They seek by this brutal 
attack on Paris to destroy the moral of the Parisians ; but 
their action is having the opposite effect, and serves but to 
harden the hearts of the suffering people. 

Turning to the question of ballistics, Monsieur Flame] 
points out that a projectile fired by a gun issubjected to three 
principal forces :,the first is imparted by the propellant and 
gives the forward motion, the second its weight (gravity), 
and the third the resistance of the air. Whilst the measure 
of the two first is well known, that of the third is but badly 
known. Thus, whilst the problems of exterior ballistics 
in @ vacuum are extremely simple, they become very 
complex when the resistance of the air has to be taken into 
consideration. The author then discusses this resistance, 
and sums up the results as follows. The air resists and 
imparts to the projectile a negative acceleration, which 
checks its progress. The projectile is the more retarded 
the higher its speed, the lighter it is, or the greater its size 


Length unknown 
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LONG RANGE SHELL 


for its weight, and the denser the air. This resistance 
of the air may be defined by a general formula. 
But whilst this formula may be useful at ordinary 
angles of elevation and muzzle velocities, it is of little use 
with initial velocities of 1500 metres per second, and angles 
of elevation in the neighbourhood of 45 degrees. A region 
of attenuated air is rapidly reached, and this thin air 
offers but little resistance to the highly heated projectile. 

The author then calls attention to another interesting 
factor that augments the range at great elevations ; it is 
that the influence of gravity, the value of g, is appreciably 
diminished. 

It is essential, then, in order to attain the maximum 
range, to reach high altitudes as rapidly as possible, and M. 
Flamel holds that the German gun is elevated at a greater 
angle than 45 deg., probably to 51 deg. The maximum height 
attained is then between 38 and 40 kiloms., with a range 
of 110 to 130 kiloms., and the velocity of the projectile 
at the summit of its trajectory is about 500 metres per 
second. ‘‘ This speed remains almost constant, the fric- 
tion of the rarefied air being almost negligible, and the 
value of gravity being reduced by more than seven- 
thousandths.” (g, =g — 1+ .0068). It may be observed 
with interest that the speed of the projectile, being greater 
than that of sound, the shot arrives before the sound it 
makes by its disruption of the air. 

Discussing the deviation. of the projectile— the 
movement which has the same effect as if it rolled 
sideways under the influence of its rifling upon a 
laver of air—the author concludes that, since nine- 
tenths of the flight takes place in very attenuated atmo- 
sphere, the deviation is very small. Finally, the deviation 
due to the rotation of the earth has to be considered ; it 
involves a correction of the order of not more than 100 m. 








Having dealt with the ballistics. M. Flamel then gives 
the annexed section of the projectile and the picture of a 
recovered portion. The shell is made of chrome-nickel 
steel ; it has rifling cut in two steel bands formed on its 
exterior at the places shown in the figures. Behind each 
of these Steel belts is a copper driving band, of which the 
forward one is rifled before firing, whilet the rear one rittes 
in the gun and forms a gas check. The angle of rifling 
appears to be 4 deg., and is of necessity constant. From 
the appearance of successive driving bands it is clear that 
the rifling of the guns wears out very rapidly. 

The shell has a thick central diaphragm intended to 
prevent the explosive charge consolidating itself into a hard 
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mass at the rear owing to the shock of firing at a high 
velocity. The charge is probably T.N.T. or trinitro-anisol. 
A base fuse is employed ; it is not, in the author's opinion, 
probable that more than one is fitted. 








LETTERS TO THE EDITOR. 


(We-do not hold ourselves responsible for the opinions oj our 
correspondents.) 


DEPRECIATION. 


Sir,—In reading the recent Government report on this subject 
one important question naturally suggests itself, and that is, 
how best to reduce wear and tear? It is all very well to talk 
about adequate allowances for depreciation, but it is at least of 
equal importance to reduce depreciation as much as possible 
According to the Board of Trade Journal the Departmental 
Committee is largely in favour of increasing the percentage—at 
present from 5-10 per cent.—allowed by the Commissioners of 
Income Tax for depreciation, and this suggestion has been 
enthusiastically approved. It of course, obvious that 
adequate depreciation should be written off, and that machinery 
should be kept thoroughly up to date, and at its maximum 
efficiency, but there are other ways of doing this besides writing 
off extravagant sums for depreciation, and then scrapping a 
comparatively new machine at the end of a few years. The 
possibility of reducing wear and tear, and of thus maintaining 
maximum efficiency, is at least equally deserving of considera- 
tion. One may talk glibly of a high rate of depreciation, but 
the blunt truth is that such depreciation is a dead loss, and 
instead of concentrating attention on the desirability of allowing 
the highest possible percentage each year it might perhaps be as 
well to devote a little attention to the reduction of wear and tear, 
and the best methods of increasing the life of a machine. 

In the first place, the view that a certain type of machine is 
likely to be quickly superseded by an improved type is apt to be 
overdone, and is based on an exaggerated estimate of the inven- 
tive skill of this country, which, though admittedly great, does 
not very often reach the epoch-making stage ; especially since 
we have been cursed with over-specialisation, and consequent 
mental narrowness, amounting almost to atrophy. The amonnt 
of depreciation to be written off for fear that an improved type 
of machine will shortly make its appearance must surely be 
small, but this is somewhat beside the question. What is more 
to the point is that there has lately been a vast outcry against 
waste of all kinds, and while it is doubtless necessary at times 
ruthlessly to scrap a machine there is no need to go to extravagant 
extremes in the matter. 

We have also heard a great deal about research. Here indeed 
is a fit subject for research, an eminently fruitful field for investi- 
gation. A thorough investigation of the causes of wear and 
tear, and of the best methods to adopt to reduce this wear and 
tear to a minimum, is extremely desirable. A very great deal 
has already been done in this direction, but much remains to be 
done. Parts exposed to much wear, such as bearings, linings, 
&c., are naturally made easily renewable as far as possible, but 
much remains to be found out in connection with the mysterious 
processes of corrosion due to chemical, but more particularly to 
The design and manufacture of anti- 


is, 


electrolytic. action. 








corrosive apparatus is becomiing of very great and increasing 


importance in connection with several new industries which 
ought to be developed in this country. The question of lubri- 
cants is another very fruitful field for research, in which com. 
paratively little has hitherto been done. ‘There are signs, how- 
ever, that this important subject is now receiving the attention 
it deserves. 

Another possibility, not quite so picturesque perhaps but still 
sufficiently important, is the giving of bonuses or prizes to 
workmen for taking good care of their tools and apparatus. 
Every encouragement should, of course, be given to the operator 
to take a pride, not only in his work, but also in the smart appear. 
ance and thoroughly good condition of the machinery under hi 
charge, and the humble coat of paint or other preservativ: 
should not.be neglected in due time where and when necessary. 

These are only a few more or less obvious suggestions. The 
whole subject of preventable wear and tear is one of very great 
importance, especially in these difficult times, for new machinery 
is not so easily picked up as some of these airy exponents of high 
percentage depreciation imagine. W. G. 

April 19th. 


LOST TIME. 


Srr,—Replying to your invitation contained in the issue of 
Tae ENcINErR of last Friday, I would say that in the ordinary 
course of things it goes without saying that more work wili be 
done in fifty-one hours’ time than in forty-eight hours, provided 
the physical condition of the workers be maintained ; but any 
loss of time in working the shorter hours may easily be made up 
by having the one break instead of two in the ordinary day 
During a period of twenty-five years circumstances alter, and 
conditions are bound to change : and in the beginning of 1893 
when the inauguration of the forty-eight hours’ weekly labour 
took place at my Arbroath Works, the circumstances were 
favourable, and the class of work done suitable for the change, 
although, from the very first, the different meal hours for 
members of the same families caused considerable trouble in a 
manufacturing town where all the rest of the works started work 
at 6 a.m. 

As time went on and we were feft alone in our forty-eight 
hours’ week crusade in Scotland, further inconveniences showed 
themselves, such as:—(a) The difficulty of securing skilled 
workers from other towns and centres who would adapt+them- 
selves to the change of working hours and meal hours ; (+) the 
amalgamation formed in 1900. under the title of ‘* James Keith 
and Blackman Company, Limited,”’ with works in the north and 
in the south, and the different class of work engendered ; (c) the 
different working hours in our London works under the same 
management ; and (d) the adoption of piece-work throughout 
all of which, more or less, led to the reversion. 

Unquestionably after the war there is bound to be a change in 
many ways: the general working hours must be shorter, and 
working conditions made more comfortable for employees and 
management, any loss of time being made up for by the better 
regulation of hours as indicated. In the United States and 
Canada all work generally begins at 7 a.m., with breakfast before- 
hand, and with one break for dinner. In our London works the 
employees have always started work at 8 a.m., having breakfast 
before that, and, although not working the regular forty- 
eight hours week, with one break for dinner, any loss of time in 
the mornings has been reduced toa minimum, which shows that 
the one break is equally beneficial for the fifty-one or fifty-four 
as it is for the forty-eight hours week, under well organised 
conditions. As you truly put it, the * stimulus of piece work ”’ 
naturally must enable men to make more money, or give better 
results than by ordinary day work, be the hours longer or 
shorter ; but the happy medium of the hours of weckly or daily 
labour in skilled work with good results, and with th» minimum 
loss in time, can only be reached by either baving one break in 
the day’s labour, or by having regular shifts of a limited number 
of hours within the twenty-four hours, with or without a short 
break in each shift for one meal. 

To be successful, however. I would, with diffidence, say T «on- 
sider it highly essential that all these trade working arrangements 
be made only after co-operation between employers and em 
ployees ; and this suggestion is based on nearly fifty years’ experi 
ence as an employer, who has been so far successful on his own 
behalf and that of his company that, during that long period 
there has been no serious dispute, nor anything approaching a 
strike, between employer and employees, 

James Keira. 


April 22nd. 


AN EDUCATIONAL PROBLEM. 


Srr,—May I-ask the help of some of your experienced readers 
in the following difficulty. My son is desirous of becoming an 
engineer—preferably electrical or marine. I purposed entering 
him as a student for a four years’ course of training at a well- 
known electrical college in London, but, under existing circum- 
stances, I understand he can only remain there for one year, and 
would then be called up for military service. Thus he would 
only have gained a theoretical knowledge of his future profession, 
and might not be free to return to his studentship for some years. 

Would it not be a better course to article or apprentice him 
at once to a firm of marine engineers, and use the time he has in 
practical workshop experience ? PARENT. 

April 19th. 


THAT EXTRA HOUR. 

Srr,—Present conditions are crying out for the extra hour's 
daylight that could be easily obtained during the next four 
months, by putting the clock forward another hour from the 
first Sunday in May till the last Sunday in August. The 
saving in coal would be very considerable, and hundreds of 
thousands of townsfolk would be released for food production on 
allotments, volunteer training, and war work generally. Farmers 
and any others governed by sun time could surely adapt them- 
selves to it by starting an hour later by the clock. Every hour 
that can be devoted to work by all of us who can work, in one 
way or another, to hasten victory, is a national asset. Let the 
proposal be tried as a war-time measure ; it cannot possibly do 
harm, but it could help materially to bank up reserves against 
winter needs. 


CLARK. 


SAMSON 
East Molesey, April 23rd. 
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RAILWAY MATTERS. 





THE railways of Victoria are now in their Diamond 
Jubilee year; the first rule-book was dated January Ist, 
1858, and the official opening of the first: railway was on 
January 7th, 1859. 


Tue former chief engineer of the National Trans- 
continental Railway of Canada, Mr. Gordon Grant, has 
been appointed adviser to the Canadian Minister of 
Railways—a new office created by the Government. 


Tue, Chestnut-hill branch of the Pennsylvania Railroad 
has now been converted from steam to electric traction. 
The branch is about six miles long, and the cost has been 
about 1,500,000 dols. (say, £300,000). The work has taken 
a little more than two years and has cost 20 per cent. more 
than was estimated. 


THE resolution providing for an expenditure of 
50,000,000 dols.—say £10,000,000—for railway equipment 
has passed the Canadian House of Commons Contracts 
for 150 locomotives, 6000 steel freight box cars and other 
equipment, at a cost of 32,000,000 dols.. have already been 
let. This equipment is to be sold to the railroads, which will 
pay for it with bonds. 


Tue 50-ton electric locomotives for use by the Fushun 
collieries are the first built at the South Manchuria Railroad 
shops. They are of standard gauge. Each is designed to 
haul 580-ton trains at a speed of 12.9 miles per hour, on 
the level, straight, track, exclusive of the locomotive. 
The trolley voltage is 1200. They are of the two-bogie 
types, each bogie carrying a 125 horse-power motor. 

THE railroad companies of the United States are to send 
to the Director-General of Railways particulars of the 
gross tonnage of new rails put on the road during 1917 
and the estimated amount required for the current year, 
separately for maintenance and new construction ; the 
minimum amount required to maintain the track in safe 
condition ; the tonnage contracted for delivery, and the 
tonnage on hand on January Ist last. 


Tue Western Curve at Clipstone, on the Mansfield 
Railway, which, when we described that railway in our 
issue of November 9th, was completed but not opened, 
has now been inspected by the Board of Trade and 
been opened for passenger traffic. It gives access from 
Mansfield and the collieries on the Mansfield Railway to 
Chesterfield, Sheffield and the North, and might be useful 
as an alternative route between Nottingham and the 
North in the event of an accident. 


EARLY on the morning of March 15th there occurred 
on the Pennsylvania Railroad, near Harrisburg, an 
accident. very similar to that near Little Salkeld on our 
Midland Railway on January 19th. Just as a westbound 
express was passing, a boulder, 24ft. long, 12ft. wide, and 
8ft. thick, fell from near the top of a cutting, 70ft. deep. 
[t first struck the third car in the train, and that car and 
the two following it were derailed and wrecked. The rock 
had to be blasted to clear the track. Only two passengers 
were killed. 


TxHE-drawings for standard freight-cars on the United 
States railways have been approved by the Director- 





General of Railways. The types sanctioned are :—40-ton 
steel-framed single-sheathed box car; 50-ton  steel- 
framed single-sheathed box car; 40-ton steel under- 


frame double-sheathed box car; 50-ton steel high-side 
gondola car ; 50-ton composite high-side gondola ; 50-ton 
hopper car and 70-ton hopper. There are three designs 
for each type, having capacities of 40 tons, 50 tons, and 
70 tons respectively. 


Tur United States Secretary for the Interior has 
ordered the sale of 70 million feet of timber standing on 
land heretofore included in the grant to the Oregon and 
California Railway. These and other lands were granted 
to the Southern Pacific Company to “ aid’: in railroad 
construction, upon the condition that they should be sold 
to actual sellers. On account of failure to comply with 
this condition, a large amount of land was forfeited. 
After the timber has been cut and removed the land will be 
available for agriculture. 


As obsolete or obsolescent locomotives may be useful 
elsewhere, the Director-General of United States Railways 
has addressed a circular to the railroads asking for informa- 
tion regarding all locomotives which are not in service by 
reason of age, condition, size, weight, &c., but which, if in 
good condition or properly repaired, could be used with 
adyantage upon roads of less traffic density or more 
favourable traffic conditions. Information is asked 
regarding the character of the engines, their power, and 
dimensions, general condition of boilers, fire-boxes and 
machinery, and approximate cost of repair. 


AN official of the Great Eastern Railway Company is 
reported to have said on the subject of the withdrawal of 
what are known as the'all-night services on the Waltham- 
stow branch :—‘‘ We recently carried out counts of the 
passengers carried on the trains we had decided to cut off. 
The figures were as follows :—Up trains. Wood-street, 
1.4 a.m., 6 passengers; 2.4 a.m., 5 passengers; 3.4 a.m., 
13 passengers, On the 4.5 a.m. there were 94 passengers, 
and so we left that train on.”” Whilst we do not desire to 
criticise any action taken by railway companies in order to 
economise just now, we feel constrained to say that if 
this is all the traffic these trains have been carrying, they 
ought to have been taken off long ago. 


On Monday last, the: 22nd instant, considerable changes 
were made in the passenger train services of the Irish 
railway companies. The Irish Railway Executive Com- 
mittee has issued a notice that the Government, having 
required the consumption of coal to be reduced materially, 
the Committee has directed the companies to modify their 
existing services so as to secure the necessary saving in the 
quantity of locomotive fuel used. There are to be (1) 
the cancellation of numerous trains ; (2) the reduction in 
the speed of the remaining express and other trains; and 
(3) the withdrawal of (a) breakfast and dining cars and (°) 
through coaches. The notice adds that the restrictions 
could not be enforced without causing inconvenience to 
the public, but the railway companies concerned would 
endeaveur- to maintain the best practicable facilities 
consistent with the saving of coal which they were required 
to effect. 
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NOTES AND MEMORANDA. 





ArTICLES of copper may be given a black finish, says 
the Ironmonger, by cleaning with emery paper, heating 
gently in a bunsen or spirit flame, then immersing for 
10 seconds ina solution of copper filings in dilute nitric acid, 
and finally heating-again. 


We learn from an American contemporary that the 
Commonwealth Edison Co., of Chicago, is completing the 
installation at Northwest Station of three additional turbo- 
generators of an aggregate capacity of 95,000 kilowatts. 
Two are of the compound reaction type, and the-third an 
impulse machine of new design. One of each type is now 
in operation, and the second compound machine is in 
course of erection. At the turbine throttle steam is sup- 
plied at a pressure of 230 Ib. and 200 deg. superheat. 


THE materials involved in building a single aeroplane 
of the more simple kind are tabulated in the Scientific 
American. They include :—Nails, 4326; screws, 3377; 
steel stampings, 921; forgings, 798; turnbuckles, 276 ; 
wire, 3262ft.; aluminium, 651b. The various kinds of 
wooden material mount up as follows :—Spruce, 244ft.; 
pine, 58ft.; ash, 31ft.; hickory, 14ft. Other material neces- 
sary for the finished plane is as follows :—Veneer, 57 square 
feet ; varnish, 1] gallons : dope, 59 gallons ; rubber, 34ft.; 
linen, 201 square yards. This mass of material is exclusive 
of everything necessary for the engine. 


A prRopuctTIon of 700,000 tons of sulphate of ammonia 
was expected in Germany for 1917, while, according to the 
most recent available data, the quantity for 1915 was 
549,000 tons. For 1917 the American production of 
ammonia is estimated at 400,000 tons, reckoned in sul- 
phate ; and the capacity for production in 1918 may reach 
at least 500,000 tons. The Japanese production of sul- 
phate of ammonia is also continuously increasing. While 
in 1914 it scarcely exceeded 16,000 tons, it reached 31,824 
in 1915, and in 1916 the total became 38,203 tons. For 
1917 the estimate is 50,800 tons. 


For cementing optical parts together, according to 
Mr. J. W. French in a paper delivered to the Optical 
Society, Canada balsam is almost invariably employed. 
Although starting or starring of the balsam layer, actual 
separation of the parts, or deformation of the optical 
surfaces frequently occurs, there is no appreciably better 
substance known. The use of balsam and the present-day 
method of cementing were introduced more than 130 
years ago by Abbé Rochon, and Grateloupe, assisted by 
the French optician Putois. Although far from perfect, 
the process has not been substantially improved since that 
time. 


In the course of an address to the American Institute 
of Electrical Engineers recently, the president. Mr. E. W. 
Rice, jun., said that something like 150,000,000 tons of 
coal were consumed by the American railroads in the 
year 1917. From the results obtained from electrical 
operation of railroads it would be possible to save at least 
two-thirds of this coal if electric locomotives were sub- 
stituted for the present steam locomotives. On this basis 
there would be a saving of over 100,000.000 tons of coal 
in one year. This is an amount three times as large as 
er total coal exported from the United States during 

917. 


ANTIMONY is extensively employed in the manufacture 
of ammunition. It is used in the making of chilled shot 
as well as for most bullet mixtures. Its chief purpose is 
as a hardening agent. In shrapnel bullets lead is required 
to ive the necessarv weight, and antimony is added to 
make the bullets sufficiently hard to withstand the shock 
caused by the explosion of the shell. The amount of 
antimony is from 12 to 25 per cent. An 18 Ib. shrapnel 
shell contains about 8 lb. of bullets, the cemposition of 
the bullets being about, according to the Metal Record, 
New York, 82} parts lead to 12} parts of antimony. There 
is therefore about 1 Ib. of antimony in an 18 Tb. shell. 

THERE is one outlet for sulphuric acid which is capable 
of far greater development, and that is in the manufecture 
of fertilisers, and especially of superphosphates.. There 
can be no doubt that the food shortage in the country, 
due to our enemy’s activities, has had a profound effect 
on our agricultural policy, and will lead to a permanent 
increase in home production. This will. of course, neees- 
sitate a greatly increased demand for fertilisers, such as 
sulphate of ammonia, as well as of phosphatic manures. 
Much ammonia is at present absorbed in the production 
of nitrate of ammonia, which is needed in the manufac- 
ture of munitions. But this ammonia, says Professor 
Thorpe, in Nature, will be liberated after the war, and will 
be largely converted into sulphate for agricultural use. 


THE use of ferro-concrete in machine tools is a distinctly 
new departure. Two very large metal planing machines, 
the principal parts of which will be of monolithic reinforced 
concrete construction, are, however, being built by the 
Amalgamated Machinery Corporation of Chicago. The 
purpose of the machines is the planing of beds for long 
gun-boring machines, savs the Tronmonger. The concrete 
beds of the planes are 184ft. in length, ‘and the platens 
90ft. long and 13ft. thick. They will plane from 36in. 
down to 20in. Allowance will have to be made for 
contraction and expansion due to changes of atmosphere 
and the different contraction of concrete and iron. The 
cast iron ways will be attached to the concrete bed in 
sections 12ft. long, and will be flat on one side and 
V-shaped on the other. 


In an article on the “ Scientific Regulation of Feed 
Water,” by Mr. R. W. Andrews, in the Electric Review and 
Western Electrician, recently, the author said that when 
a large demand for steam is suddenly made it is injurious 
to output and efficiency to add the increased proportion 
of feed-water at once. The desired method is to reduce 
or stop the feed so as to make use of the heat stored in 
the water already in the boiler, until the fires have been 
urged on to take up the increased load, the extra feed 
required being then added. The desired characteristics 
for feed contro] are :—(1) On steady load the rate of feed 
should be steady ; (2) on increasing load the rate of feed 
should be reduced; (3) on decreasing load the rate of 
feed should be increased. Consequentlv, water-level 


should (4) fall with increasing load and (5) rise with de- 





creasing load, 
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MISCELLANEA. 





THE paper on “ War Work of Women on Munition 
Production in Engineering Shops,” by Mr. Ben. H. Morgan, 
announced for last month’s me@ting of the Institution of 
Mechanical Engineers, will be read at the ordinary meeting 
on Friday next, May 3rd, and the discussion on it will be 
taken conjointly with that on Miss Monkhouse’s paper on 
“The Employment of Women in Munition Factories.” 


Ir is stated in connection with the French Government’s 
aerial postal service that the first flights will be made 
between Marseilles, and Nice and Ajaccio, and that. there 
will be daily flights in both directions. Later a service 
between Paris and London is to be considered. 


AccorpinG to the Echo de Paris, the crossing of the 
Sahara by aeroplane, the half of which had already been 
carried out for the first time, has now been completed by 
three machines, which left Onargla, and arrived at Salah, 
having completed the trip *in seven hours with a single 
landing. 

Ir is reported that Lord Crawford’s committee, which 
was appointed to consider the question of a site and other 
matters in relation to the establishment of a National War 
Memorial, has now completed its report, which is under 
the consideration of a committee of the Cabinet. It is 
understood that the committee recommends that the 
memorial shall take the form of an Imperial War Museum, 
to be erected on the south. side of the Thames, near the 
County Hall. The approximate cost, exclusive of the 
site, is estimated at £600,000. . 


Tue Glasgow Institute of Architects is issuing to mem- 
bers of public bodies in the city a pamphlet written by 
Mr. T. L. Watson, F.R.I.B.A., advocating the construc- 
tion of a fixed bridge over the Clyde, at Lancefield Quay, 
with a headway of 75ft. above high-water level, and having 
a practically level roadway of approach from Argyle- 
street, at the foot of Elderslie-street on the north, and 
from. West Scotland-street on the south. This scheme 
has found favour with the Institute, and has been recom 
mended by it to the Corporation. 


SPEAKING at the annual meeting of the Trent Naviga- 
tion Company, at Nottingham recently, Mr. E. Jardine 
referred with satisfaction to the fact that it was 
intended to set up main routes between the Thames and 
Humber and the Mersey and Severn. He said there was 
already a capacious waterway from the Humber to the 
Thames, and with certain alterations it would be possible 
to navigate 75-ton barges instead of those of 25 tons. He 
expressed the hope that the Government would now turn 
its attention to the extension and development of the 
waterways. 

Tue directorate of the Swiss Association of Commerce 
and Industry, at Zurich, has, as in 1915, published this 
year a French edition of its report on Swiss trade and 
industry. It occupies a volume of 400 pages. The report 
gives statistics of general economic interest, and reviews 
the conditions prevailing in the various branches of the 
economic life of the country. The most important trades 
discussed are the textile, metallurgical, engine-buiiding, 
chemical and wood industries, but many others are dealt 
with. There are also detailed reports on banking and 
finance, life insurance, traffic, commercial and professional 
education, &c. 


On June 27th, 1916, at the Royal Technical College, 
Glasgow, a meeting was held of representatives of fourteen 
societies and institutions in the city. At this meeting a 
committee was formed to undertake the production of 
joint catalogues of technical books in the libraries of the 
societies and institutions represented. Under the auspices 
of this committee, catalogues are being prepared on 
different technical subjects, and it is hoped that even- 
tually the complete field of technical literature—in book 
form—will be covered. The attainment of this object is, 
of course, a large undertaking, both as regards labour and 
expense, but already two catalogues—including the litera- 
ture of ‘“‘ Aeronautics’ and “ Internal Combustion En- 
gines ’—have been published, and a third—dealing with 
motor vehicles—is well advanced. The Dewey classifica- 
tion has been adopted, with indexes, which include both 
authors’ names and subject matter. 


At the recent New York automobile show was exhibited 
a sleeve: valve engine, the predominating feature of which, 
says the Autocar, is that it has a revolving cylindrical 
sleeve extending within the whole length of the cylinder, 
with the piston reciprocating within it. The sleeve is 
rotated by means of helical gearing from a valve shaft 
occupying the position of the usual cam shaft in a poppet 
valve engine. The sleeve at its upper end is provided 
with one port, which registers alternately with the inlet 
and exhaust ports formed at each side of the cylinder 
head. The latter is detachable, with a long plug carry- 
ing a junk ring forming a compression seal at its upper 
end. The sparking plug is deeply recessed into the top 
of the cylinder-head water jacket, immediately over the 
centre of the piston. The sleeves are lubricated by means 
of oil thrown up from the connecting-rod ends and carried 
nearly to the top by helical grooves. 


Arr compressors and ammonia compressors in ice plants 
furnish admirable loads for the use of synchronous 
machines, particularly on account of the very material 
gain in efficiency to be secured by their use. In fact, 
one of the earliest applications of the polyphase syn- 
chronous motor was in driving the compressors of an ice 
plant, says the Electrical World. It is particularly well 
suited to this use because these compressors have not 
infrequently to work at part load and the efficiency 
curve of the motor can be kept considerably flatter 
than the normal efficiency curve of an induction 
motor. On broad principles the synchronous motor 
has for its weakest points the need of an _ exciter 
for the field and a somewhat limited starting torque. 
Its strong points are its beautiful uniformity of speed, its 
power to carry stiff overloads, and its generally useful 
effect on the power factor of the system. In addition, 
it is a general rule that a synchronous motor has a higher 
efficiency than an induction motor of the same output, 
particularly when the rotative speed is low. Hence it is 
that synchronous motors are likely to pay for their some- 
what higher first cost after a short period of use, 
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The Work of British Submapines. 


Ow1nG chiefly to the illegal manner in which they 
have been utilised, German submarines throughout 
the war have received world-wide publicity, to such 
an extent, indeed, that many people at home and 
abroad appear to regard the U-boat as a pec uliarly 
German weapon, and German sailors as the pioneers 
in submarine warfare. Nothing could. be further 
from the truth. Germany was actually the last of 
the Powers to adopt submarines at all, for, as Admiral 
von Tirpitz cynically admitted to the Reichstag in 
1911, it was her policy to leave “ costly experiments ” 
to her rivals, and to reap the benefit of the experience 
they gained at the price of many lives and much 
treasure. Years before the first German submarine 
was launched, Great Britain and France had whole 
flotillas of these boats in commission. In the 
Dickinson Return issued on March 3rd, 1914, the 
relative strength of the Powers in completed under- 
water craft at that date was given as :—-Great Britain 
69, France 50, United States 29, Russia 25, Germany 
24. These figures prove conclusively that the 
submarine was held in no great esteem by the German 
naval authorities prior to the war. They moditied 
their opinion in the first months of the struggle, and 
beats were then built in large numbers; but the fact 
remains that Germany had next to no share in the 
earliest and most difficult stages of submarine develop- 
ment. Until the full records become available at the 
close of hostilities, it will not be possible to compare 
the respective war services of British and German 
submarines ; but, taking into account the unpro- 
mising conditions under which they have had to work, 
we believe it will be shown that the British boats have 
proved themselves quite equal to the German in 
design and technical equipment, while they have 
unquestionably been handled with equal skill. In 
his dispatch of October 17th, 1914, Commodore (now 
Admiral) Keyes described how, three hours after the 
outbreak of war, submarines 6 and. ES proceeded, 
unaccompanied, to carry out a reconnaissance in the 
Heligoland Bight, whence they returned with useful 
information, and “had the privilege of being the 
pioneers in a service which is attended by some risk.” 
The same dispatch told how, during the transporta- 
tion of the Expeditionary Force to France, our 
submarines occupied positions from which they 
could have attacked the High Sea Fleet had it 
emerged to dispute the passage of our transports. 
This patrol was maintained night and day without 
relief, until our Arniv had been landed in France and 
all chance of effective interference had disappeared. 
From that time onward British submarines were 
continuously active on the enemy’s in the 
Heligoland Bight and elsewhere, picking up valuable 
information. “They have.” said the dispatch, 
‘ occupied his waters and reconnoitred his anchorages, 
and while so engaged have been subjected to skilful 
and well-executed anti-submarine tactics; hunted 
for hours at a time by torpedo craft, and attacked by 
gunfire and torpedoes.” Between September 14th 
and 21st, 1914, exceptionally violent westerly gales 
prevailed in the North Sea, in which period the 
position of our submarine patrols on a lee shore, in 
close vicinity to the hostile coast, was not an enviable 
one. In the Bight westerly gales are accompanied 
by short, steep seas, which make it perilous to keep | ¢ 
the hatches open. There was no rest for anyone on 
board, and even when travelling at a depth of 60ft. 
the submarines were rolling heavily and * pumping,” 

e., pitching through an are of 20ft. or more. 


eoast 


Since those early days our submarines have never 
ceased to maintain « vigilant watch over the enemy’s 
coast, and no doubt we shall learn in due course of 


the invaluable aid they have rendered in this way. 
They get but few opportunities for attack, since only 
rarely do German surface warships venture from their 





Nevertheless, as we learn from the semi- 
official statement issued this week, our submarines 
have successfully attacked 40 enemy warships. No 
German U-boat has equalled the feat of the B 11—a 
small and comparatively obsolete boat built 13 years 
ago—which, commanded by Lieut. N. D. Holbrook, 
entered the Dardanelles, and, in spite of a strong 
current, dived beneath five rows of mines and tor- 
pedoed the battleship Messudiyeh. The whole story 
of British submarine work at the Dardanelles is one 
of extraordinary daring and technical efficiency. 
German submarines, we notice, have consistently 
avoided enterprises that involve great risk, and 
have mainly confined their attention to merchant 
ships, which, until they became armed, could be 
attacked with impunity. It is not our purpose to 
belittle either the courage or the skill of the German 
submarine crews, who have certainly performed some 
notable exploits, such as the sinking of the three 
“ Cressys,” and the long-distance voyages from 
Wilhelmshaven to Constantinople and American 
waters. We wish only to emphasise the no less 
creditable, and in some respects even more brilliant 
services of British submarines in circumstances of 
much greater difficulty—-services, be it said, which 
are not sufficiently known or appreciated. Notwith- 
standing all their efforts, German U-boats have never 
yet succeeded in torpedoing a British Dreadnought, 
though they have made countless attempts. On the 
other hand, our submarines have torpedoed at least 
four German vessels of this type, viz., Moltke. West- 
falen, and two units of the “Kaiser” class. A vivid 
idea of the difficulties attending an enterprise of this 
nature was conveyed by Admiral Bacon in his letter 
on the submarine controversy just before the war. 
‘ Operations,” he wrote, ‘are so simple on paper 
without sea conditions to contend with. If any one 
of your readers wishes to appreciate some of the 
difficulties of submarine work, let him sit down under 
a chart of the Channel suspended from the ceiling, 
let him punch a hole through it, and above the 
hole place a piece of looking glass inclined at 45 deg. 
Let him further imagine his chair and glass moving 
sideways as the effect of tide. Let him occasionally 
fill the room with steam to represent mist. Let him 
finally crumple the chart in ridges to represent the 
waves and then try to carry out some of the 
manreuvres which !ook so simple when the chart is 
spread out upon the table, and looked down upon in 
the quiet solitude of a well-lit study.” 

Several of the finest underwater achievements of 
the war have been performed by small craft whose 
equipment was not of the best, and the first sub- 
marines to cross the Atlantic were small boats built 
in Canada, which went from Halifax to Gibraltar in 
1915. Brilliant work, too, was done in the Baltic 
by our submarines detailed to co-operate with the 
Russian Fleet. In the course of a few months they 
sank more than 35 German war and cargo vessels, 
and remained at'sea long after the ice had begun to 
form in those waters. The semi-official narrative 
to which allusion has been made speaks of the terrible 
hardships suffered by submarine crews in bad North 
Sea weather. It is a fallacy to suppose that a 
submarine can escape inclement weather by keeping 
below the surface. Even at 22-fathoms the boat 
rolls and bumps in an alarming fashion if she attempts 
to “sit”? on the bottom. She must therefore keep 
under way at a depth sufficient to clear the keels of 
possible vessels. In his report of a six-day cruise in 
the North Sea, one submarine commander remarks 
that his men * got very little sleep owing to cold.” 
Ice kept forming on the periscope and thus obscured 
vision, so that the instrument had to be dipped every 
five minutes. “On the surface the thermometer 
gave no reading, though it had a minimum of 18 deg. 
of frost. To receive messages by wireless was 
impossible, as the spray froze on the aerial, forming 
a coating of ice ?in. thick. From time to time it was 
necessary to dive to remove the icicles, over a foot 
long, which depended from portions of the super- 
structure. The bridge screen froze like a board, and 
only with difficulty could it be folded, and the ice on 
the coats of the officers and crew did not thaw until 
some hours after the.garments had been hung up 
below.’ One official report, quoted in the narrative, 
pays a splendid tribute to the men who serve in these 
boats. ‘When a submarine is submerged, her 

captain alone is able to see what is taking place ; the 
success of the enterprise and the safety of the vessel 
depend on his skill and nerve, and the prompt, 
precise execution of his orders by the officers and men 
under his command. Sudden alterations 
of course and depth, the ‘ swish, swish ° of propellers 
overhead, and the concussion of bursting shells give 
an indication to the crew of the risks to which they are 
being exposed, and it speaks well for the moral of 
these young officers and men, and their gallant faith 
in their captains, that they have invariably carried 
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out their duties quietly, keenly and confidently, 
under conditions that might well have tried the most 
hardened veteran.” 


Views on Electricity Supply. 


THE spirit of controversy has been unloosed. The 
issue of the Interim Report of Electric Power Supply 
in Great Britain by the Coal Conservation Sub- 
Committee was so definite a challenge to the industry 
as it exists to-day that it could not be ignored. The 
flood of argument set in motion by the report shows as 
yet no signs of reaching the period of slack water, 
and municipal as well as company interests, but 
particularly the former, continue to express their 
views on the situation with considerable freedom. 
There is not only no disadvantage, but a positive 
benefit in a free and frank discussion of the question, 
for the matters at issue are closely combined not 
merely with the future of the electric supply business, 
but with the general industrial outlook, and it would 
be wise to delay the framing of a definite scheme of 
reform of the electric supply business until the whole 
subject has been thrashed out in the preliminary but 
unofficial debate which is now taking place. A 
certain amount of bitterness has been imported into 
the question by reason of the fact that municipal 
electricity undertakings, which are responsible for a 
larger proportion of power supply than private 
interests, were somewhat ignored in the constitution 
of the National Committee appointed by the Board of 
Trade, and although municipal representatives have 
been added to the Committee, it has proved impossible 
to allay the feeling that the “Company ” branch of 
the industry has been put in a position to dictate 
terms to the municipalities, and to frame recom- 
mendations which do less than justice to the good 
work done in the field of electric supply by the great 
corporations. 

There is general recognition of the fact that the 
entire system of generation and transmission must be 
reformed, and it is quite certain that if it were possible 
to start de novo with the experience which has now 
been gained, the supply system of Great Britain would 
consist of a comparatively small number of what it is 
the fashion to call super-stations, erected in situations 
where, by reason of the existence of good fuel and water 
supplies, current could be generated at a minimum 
cost, that these stations would distribute current over 
large areas, the extent of which would be dictated by 
industrial needs and not municipal boundaries, and 
that all the stations would work on an identical 
system and be interconnected. It is an easy thing to 
lay down plans on these lines now, and no doubt the 
result, even if it entailed a huge capital outlay, would 
bring into existence a true national electric supply 
system planned on the best scientific basis and 
supplying current to the consumer at the lowest rates 
compatible with conditions in this country. It is 
necessary, however, to face things as they are rather 
than indulge in vain imaginings as to what could be 
done under ideal circumstances. The real problem 
which has to be solved is how best to graft a 
scheme of national supply on to the present 
system, in which hundreds of small independent, 
and in many cases comparatively inefficient, stations 
are retailing current at prices which are a tax ‘on 
industry within areas which have no relation 
except that of accident to manufacturing needs. 
There is a fairly widespread belief among elec- 
trical engineers that the report of the Coal Con- 
servation Committee which indicates the broad Jines 
which reform should follow with the object of con- 
serving our fuel resources makes assumptions which 
the facts do not justify. Mr. H. L. Pearce, the 
electrical engineer to the Manchester Corporation, 
before a recent ineeting of the Engineers’ Club in that 
city, pointed out some of the fallacies and incon- 
sistencies of the proposals put forward by the 
Committee. Others competent to speak on the 
subject have also stated their opinions, The latest 
declaration on the question is that by Mr. Ernest 
Hatton, engineer to the Newcastle Electricity Under- 
taking, who presented to the Parliamentary Com- 
mittee of the Corporation on Wednesday last a 
detailed criticism of the scheme of the Coal Con- 
servation Committee. Some of the points raised 
are of primary importance. In connection with the 
claim as to the saving of fuel which could be 
brought about by the more extensive utilisation of 
waste heat and gases in generating stations, 
Mr. Hatton states that, inasmuch as the total saving 
from this cause in the North-East Coast area is only 
some 150,000 tons of coal per annum, even if the 
other areas into which it is proposed to divide the 
country had similar supplies of waste heat on which to 
draw, the saving in coal on the present output’ of 
electricity would be only some 750,000 tons. It 
would therefore prove but a small factor in the 





saving of the 55 million tons of coal referred to in the 
report of the Committee. To achieve the predicted 
saving of 55 million tons of coal, a stupendous pro- 
gramme of reform would be needed. [t would be 
necessary not merely to take over the existing power 
stations of local authorities and of any large com- 
mercial undertakings which generate their own power, 
but to extend the area of supply by the electrical 
equipment of all works, manufactories and collieries 
to receive the supplies from the proposed super- 
stations, which are a main feature of the national 
project. Nor does Mr. Hatton accept the comparison 
of charges paid for electrical energy given by the 
Committee, which suggests that the companies in the 
North-East Coast area have been better servants of 
the public than the municipalities. On this head he 
regards the report as “entirely misleading.” Heé 
raised other points of which it is unnecessary to make 
reference here, but the broad conclusion to be drawn 
from his criticism is that in common with a good 
many municipal electrical engineers he regards the 
Report of the Coal Conservation Committee as 
largely a piece of special pleading on behalf of the 
system which has been established by the powerful 
companies operating in the North-East Coast area. 

On the whole, there is a good deal to be said in 
favour of the adoption of a process of evolution by 
which the existing systems could be brought into line 
with modern practice and administered as a national 
undertaking, rather than the revolutionary proposals 
of those who favour a large capital expenditure on 
super-stations and the forced acquisition of the 
undertakings now in existence. A point which is 
sometimes overlooked is that even if a great national 
system on super-station lines could be provided at 
short notice, the necessary demand for current to 
enable the best use to be made of these magnificent 
facilities does not at present exist, and that it would be 
necessary to make large additions to the number of 
power users before the dreams of reformers could be 
realised. Herein lies an additional reason for making 
haste slowly. There is a growing belief that now the 
importance of the subject has been recognised, it 
would be a preferable solution of the difficult problem 
involved to develop the new system on the foundations 
of the old, and signs are not wanting that, given the 
necessary powers, the various authorities are fairly 
well agreed on the character of the steps which should 
be taken. It would be advisable also that any 
organisation which may be set up to carry out the 
work of reform should include representatives of 
consumers as well as suppliers of electrical energy. 
The former, who have hitherto been left out in the cold 
are, perhaps, more vitally interested than any other 
class of the community in any decision which may 
now be reached. 








MODERN MILITARY EXPLOSIVES. 


SENSATIONAL tales of wonderful new explosives have 
been circulated at different times during the war 
period, but it is known to the small class of investi- 
gators, who are associated with the scientific side of 
the industry, that no epoch-making discoveries in 
explosives have been made for many years. The 
three lectures before the Royal Society of Arts by 
Mr. James Young, the last of which was delivered on 
Monday last. were devoted to an interesting review 
of the military explosives in use to-day. The 
definition of an explosive given by the French 
chemist Berthelot still holds good. He defined it 
as a substance in which a chemical action, once started, 
proceeds with considerable velocity and with evolution 
of heat and gas. It must be self-supporting, and 
independent of outside agencies. 


SuPPLIES OF Raw MATERIALS. 


During the war period the question of the necessary 
supplies of raw materials has assumed very great 
importance. The lecturer pointed out that in the 
days when gunpowder was the only explosive, salt 
petre was an essential raw material. During the 
French wars, the British command of the sea cut off 
the supplies from tropical countries from whence the 
bulk was obtained, and French chemists were 
compelled to develop methods for the artificial 
production of saltpetre, which are still practised, 
although only to a small extent. Something of the 
same kind, said the lecturer, was happening to-day. 
Nitrates, or their equivalent, nitric acid, were just as 
essential now as saltpetre was in former times. 
Huge works for obtaining nitrates from the atmosphere 
had been put in operation in Germany, and the enemy 
had obtained nearly all supplies from this source. 
British supplies were mainly drawn from overseas, 
although works for the production of atmospheric 
nitrogen had been started. There was no difficulty 
in obtaining the necessary quantities of chlorates. 
Some chemists who should have known better 
imagined that when supplies of cotton were cut off 
Germany would be unable to procure nitrocellulose. 
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It had, however, been shown long before the war 
that wood could be made to yield about 40 per cent, 
of good cellulose, and there was little doubt that mogt 
of the nitrocellulose being used for the production of 
explosives in Germany was made from wood pulp, 
Glycerine in the form of nitroglycerine was a con. 
stituent of all powders used for heavy guns. Kyvery 
cordite cartridge required its Own weight of fat for 
the glycerine alone, a fact which explained many 
things in connection with butter and margarine, as 
well as other imported oil products. Acetone, an 
essential material in the manufacture of cordite \I.D,, 
was made in England, but the quantities now required 
were greater than could ever have been antici; ated, 
Aluminium in the form of powder was largely usvd for 
explosives, and the home industry had rendered good 
service. The basic materials for the manufactiire of 
high explosives for use in shells were all products «f the 
distillation of coal, and were supplied by gasworks, 
Toluene was, course, in great demand, but benzen« was 
also used as a nitro compound in explosives. Tetryl— 
also known as C E—which was tetra-nitro-mei hy]. 
aniline, was also used. The German military author ities 
employed it in the compressed cylinder form a- the 
high explosive charge for some types of gas sliells, 
but although its use was extending, it would probably 
be found to be too sensitive, as well as too costly . for 
use as a complete shell filling. 


EXPLOSIVE MIXTURES. 


Nitrate and chlorate mixtures were discussed by 
the lecturer in some detail, and it was pointed out 
that chlorate explosives, although much too sensitive 
for use in large quantities in direct military operations, 
were employed as blasting explosives, vast quantities, 
having been used in the present war for military mines 
and for charging bombs and grenades. Dealing with 
the nitrocellulose group, a reminder was given that in 
connection with the manufacture of gun-cotton, the 
only improvement on the original Abel process was 
the use of the displacement apparatus for nitration, 
instead of the earthenware pot method. Nitro- 
glycerine was of the greatest military importance 
to-day, being a constituent of the standard smokeless 
powders. It was the only explosive in use which 
contained sufficient oxygen for its complete com- 
bustion.. Nitro-glycerine blasting mixtures, while not 
used as ordinary service explosives, were freely used 
in areas behind the lines. Smokeless military powders 
were generally either of the nitro-cellulose or nitro- 
glycerine varieties. The French powders made from 
a mixture of gun-cotton and soluble nitro-cellulose 
were not considered to have so good a history as other 
varieties. The most powerful of all the smokeless 
powders was ballistite, but it was the most erosive, 
and only suitable for howitzers where chamber 
pressures were low. With the object of obtaining a 
less erosive mixture, a modified ballistite had been 
introduced, in which the percentage of nitro-glycerine 
was diminished. 


DETONATION PROBLEMS. 


A high explosive to be suitable for shell filling must 
possess special qualities not necessary when it was 
used for other purposes, even in bombs and torpedoes. 
The problem of detonating a shell safely and with 
certainty was the most difficult of all, although it had 
now been practically solved. T.N.T. was still the 
most important of all the shell high explosives now 
used, its lower melting point, the fact that it could be 
mixed safely with oxidising agents, and that it was 
a neutral substance, having caused it largely to replace 
picric acid. For shells to be used in the tropics only 
the purest T.N.T. was suitable. As small an amount 
as 10 per cent. of T.N.T. mixed.with ammonium nitrate 
gave an explosive as powerful as the pure substance 
itself, and the amatols, thus made, had more than 
doubled our resources as regards high explosives. The 
detonation of high explosives was in the case of land 
mines, aeroplane and trench mortar bombs, grenades 
and even torpedoes, a simple task, but the detonation 
of high explosive shells was much more difficult. 
The problem seemed, however, to have been solved 
by the introduction of the gaine. The effect of high 
explosive shells was very local, and to obtain full 
shattering effect the shell must be detonated in 
intimate contact with the body to be destroyed. 
The very intensity of the effect of high velocity 
detonating explosives diminished the radius of their 
man-killing power as the metal was blown to dust. 
A lower velocity explosive gave larger pieces and 
projected them further. For every compound there 
was a temperature limit at which it decomposed, and 
if a detonating compound were heated to this 
temperature it would detonate fully, but in most 
cases the heating must be very rapid, as the majority 
of high explosives underwent a lower order of 
decomposition at a lower temperature, and did not 
even explode. The character of the explosive wave 
varied with different substances, and mixtures of high 
explosives which required different waves were 
always difficult to detonate. In the case of many of 
the high explosive mixtures largely used at the present 
time, it was probable that the detonation was in thie 
nature of a rapid explosion, and was much slower 
than true detonation. The phenomenon of syn- 
pathetic detonation was well recognised, and 4 
torpedo or submarine mine might detonate the shells 
in the magazine of a warship, or one submarine mine 
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detonate all others within a certain radius, a fact of 
which advantage was taken in countermining. 


PosstsLur LINE OF ADVANCE. 


In his concluding remarks, the lecturer stated that 
although a great deal of work had been done, and new 
mixtures were making their appearance almost every 
day, there had been no new discoveries of any moment 
during recent years. The warring nations all used 
practically the same explosives, and no nation was 
ahead of the others in the possession @f superior 
materials. Nitro-glycerine, although discovered as 
long since as 1846, still remained the most powerful 
explosive in practical use. Nor did there appear to 
he much prospect of obtaining more powerful 
propellants, while proceeding on the present lines, as 
power depended more upon heat than on gas, and 
high temperatures produced excessive erosion of the 
rifling. With regard to high explosives for shell 
filling, there was, however, still a wide margin, as 
(.N.T. had only about half the shattering power of 
blasting gelatine. It should be possible to find some 
compound equal in power to the latter, and sufficiently 
invensitive. 








NAVAL NOTES. 


The German High Sea Fleet. 


THERE is naturally much speculation as to what 
rile has been assigned to the High Sea Fleet in the German 
plan of forcing a speedy decision at all costs. The German 
leaders must be well aware that a successful stroke at sea 
would be particularly advantageous to their cause at the 
present moment, when the failure of the Western offensive, 
in so far as its principal military and political objectives 
are concerned, can no longer be concealed. Force of 
circumstances may compel-the Germans to try their luck 
at sea, and the recent episodes in the Kattegat and Heligo- 
land Bight show our naval commanders to be very much 
on the alert. It is perhaps significant that the Berlin 
papers have lately been allowed to publish some meagre 
information about the strength of the High Sea Fleet. 
Thus the Vossische Zeitung of April 9th states that two 
new Dreadnoughts have been added to the German fleet 
since the outbreak of war, and that both of them parti- 
cipated in the bombardment of the forts at Oesel and 
Dago, in the Gulf of Riga. We learn further that these 
vessels, the Baden and Bavern, were launched in 1915 
from the Howaldt yards at Kiel and the Schichau yard at 
Danzig, and that they fire 38em_. (15in.) shells. This 
information is somewhat stale. The completion of the 
battleships in question. together with their names and 
other data, were known here more than two years ago. 
They were authorised in 1913 as the Ersatz Wérth and 
* 'T,” and were to be begun in that year, but the first- 
named was not laid down until February 18th, 1914. 
Although the original design called for an armament of 
eight 15in. and sixteen 5.9in. guns, there were persistent 
reports in 1915 of a change having been made in the design, 
with a view to mounting guns of 45cm. (17.7in.). These 
reports were never confirmed, but it is hardly necessary to 
observe that the Berlin pape?’s allusion to 15in. guns need 
not be accepted as proof of the actual calibre. The 
Vossische Zeitung says nothing of the third battleship, 
Sachsen—laid down in 1914 as the Ersatz Kaiser Friedrich 
111.—which is also known to have joined the fleet ; but it 
states that a further vessel, Wiirttemberg, is to be launched 
early in May, and adds that three new battle-cruisers, 
Hindenburg, Mackensen and Graf von Spee, are already in 
COMMISSION, 


The Escape of the Goeben, 


Further details of the action off the Dardanelles 
on January 20th emphasises the brilliant work performed 
by our naval aviators. From the official narrative it 
appears that, shortly after sinking the monitors Raglan and 
M 28, the Goeben and Breslau were followed and ‘* con- 
tinuously harried ’’ by eight to ten machines, to escape 
which the Breslau steered a zig-zag course, and in doing 
so ran into one of our mine fields, where she struck a mine. 
““ Very shortly afterwards she was hit by an aircraft bomb 
and sank.” This is quite a new version of the affair, for 
the first bulletins attributed the loss of the Breslau to 
mines alone, and said nothing of her destruction having 
been completed by a bomb from the air. In the case of 
the Goeben very full details are given of the air attacks 
carried out against her as she lay stranded at Nagara 
Burnu from January 20th to 27th. These attacks were 
prosecuted with the utmost persistence and determination, 
On the first day no less than sixty-five flights were made, 
the total for the whole week being 276 flights. In this 
period bombs to the approximate weight of 15 tons 3 ewt. 
were dropped, and at least sixteen direct hits on the 
Croeben were established. The most effective hit was made 
on January 22nd, when a bomb detonated amidships, and 
was followed by a volume of steam and smoke. The 
German version, it may be recalled, admitted several hits, 
but claimed that damage was confined to a steam pipe and 
to the upper deck. At all events, it cannot have been very 
serious, for the battle-cruiser was refloated on the 27th, 
and on the following day had reached the dockyard at 
Pera. The conclusion to be drawn from this incident is 
that large, strongly built, and well-protected warships are 
by no means so vulnerable to attack from the air as might 
be supposed. On this occasion the conditions certainly 
favoured the attack. The battle-cruiser, 610ft. long, and 
nearly 97{t. broad, offered a large and stationary target, 
while the anti-aircraft defences in the vicinity must have 
been largely improvised. The attacking machines were 
therefore able to descend to comparatively low altitudes, 
and to score sixteen direct hits. But bombs dropped at a 
height of 3000ft. to. 4000ft. have only a moderate degree 
of penetrating power, which doubtless explains why the 





Goeben was not disabled. She is, indeed, admirably 
protected against this form of attack, having two 3in. steel 
decks over her vital parts. A hit from a height of 7000ft. 
or 8000ft. might have been more effective, but at such an 
altitude accurate bomb dropping on an isolated target is, 
of course, impossible. The escape of the Goeben is a 
sufficient commentary on the scheme, which has been 
mooted both here and in the United States, for a great air 
offensive against the German naval bases, with the object 
of placing the High Sea Fleet hors de combat at its moorings. 


The German Long-range Gun. 


Further details of the gun with which the Ger- 
mans are shelling Paris show it to be of 9.4in. calibre, with 
a length equivalent to 125 calibres and a very large powder 
chamber. Herr Carl Rosner, a German war correspondent, 
gives the extreme range as 80 miles, to attain which an 
elevation of 45 deg. is necessary. These data fully sub- 
stantiate the views expressed in THE ENGINEER when the 
new weapon made its début. Its destructive power is 
limited by the thick walls of the shell, which only permit 
a small burster, causing disruption in large fragments. A 
gun of superior calibre could no doubt be built, with 
increased range and a more effective projectile, but the 
enormous weight and length would make transport a 
matter of supreme difficulty. Weapons of this description 
might be turned to good account if mounted afloat. In 
the Parliamentary intelligence for April 13th there appears 
a suggestive question and answer on this subject. Mr. 
Lynch asked the Under Secretary of War whether he had 
taken the opinion of competent engineers and artillerists 
as to the possibility of constructing a gun capable of 
throwing a projectile 80 miles or over, and, if so, whether 
he had taken any steps in consequence. Mr. Macpherson’s 
reply was, * Yes, Sir; it is possible to construct such a 
gun. The necessary steps have been taken.” 


New U.S. Destroyers. 


The Navy Department announces, in the Official 
Bulletin published at Washington, the following names 
which have been given to newly completed destroyers :— 
Radford, Montgomery, Boggs, Kilty, Thatcher, Palmer, 
Lamberton, Tattnall, and Kennison—all of which com- 
memorate officers who fought with distinction in the naval 
wars of the United States. The Tattnall is named in 
honour of Captain Josiah Tattnall, who was flag officer of 
the Asiatic Station in 1857. Finding on his arrival that 
China was at war with England and France, he joined the 
Franco-British fleet at Pei-ho. Shortly before an engage- 
ment his flagship grounded, and was towed off by the 
English boats. This service was taken as justification for 
subsequent active participation by the American ships in 
the operations against the Chinese. When called upon to 
explain his violation of neutrality, Tattnall exclaimed, 
** Blood is thicker than water!’ a phrase that became 
historic. The Navy Department announces, further, that 
the designation ‘‘ Eagle’ class has been chosen for the 
new type of submarine chasers which are under construc- 
tion in the Ford plant at Detroit. No fewer than fifteen 
vessels bearing the name of Eagle are recorded in American 
naval history. 


Huge Naval Appropriation. 


According to cable despatches, the United States 
House of Representatives has passed the Naval Bill imme- 
diately appropriating £262,400,000 to the Navy. In 
introducing this Bill on March 19th, Secretary Daniels ex- 
plained that it provided for an increase in the personnel of 
the Navy from 87,000 to 180,000 men, irrespective of 
apprentice seamen and the aviation branch, and for an 
increase in the Marine Corps from 30,000 to 50,000 men. 
Aviation benefits under the appropriation to the extent of 
£40,000,000. For ordnance purposes the Bill provides 
the sum of £33,400,000. This sum, with the sums and 
authorisations in the pending Urgent Deficiency Bill, make 
a credit of more than £120,000,000 for naval ordnance 
alone in the space of twelve months. The Bill further 
provides the money needed to carry forward the three- 
year programme of battleships, battle-cruisers, and other 
types of ships already authorised. It also provides 
another emergency fund of £20,000,000, which may be 
used for the construction of destroyers and cther small 
craft, which are the present most pressing need in the anti- 
submarine campaign. ‘* Smal! craft and merchant ships 
are the need of the hour,”’ th> Secretary adds, * but I am 
going to press the construction of the big craft as soon as 
possible.” 








THE TRANSPORT OF TROOPS TO ITALY. 





Ir is not generally realised how important was the réle 
played by motor transport, when French and British 
troops were sent to the assistance of the Italian forces 
during the great Germano-Austrian driveof last November. 

The railways through the Alps into Italy being inade- 
quate to carry ail the troops required within the very 
short time available, it was necessary to make use of every 
road over the mountains. For several weeks there was 
an unending procession of Allied motor convoys passing 
over the Alpine passes at altitudes of 8000ft. to 10,000ft., 
and, in all, several thousands of motor vehicles passed 
into Italy in that way, travelling over the roads which 
had been used by Napoleon and his legions one hundred 
years before. 

Some of the convoys travelled a distance of more than 
one thousand miles, having come from Northern France 
to the heart of Italy. While all makes were represented, 
Viat automobile lorries were, we believe, in a majority, 
for by moving them to Italy they were brought nearer 
their home factory and their base of supply. 

All the freight-carrying lorries were divided into groups 
of eighteen or twenty, all in each group being of the same 
make, and each group being in charge of an officer, who 
travelled on a Fiat touring car. Every vehicle had on 
board enough fuel for 240 miles running, while additional 
supplies were arranged for at various points on the way. 





Each group had attached to it its own mechanics, wit 

band tools sufficient for carrying out all general repairs ; 
also a reasonable stock of spare parts. was provided for 
each group. At intervals of, approximately, ten groups 
a@ motor repair shop was provided for handling more 
extensive repair work than could be undertaken by the 
group mechanics. One motor lorry in each group was 
fitted up as a travelling kitchen, inside which it was pos- 
sible to prepare coffee and soup while travelling. In 
practically all cases arrangements were made to reach a 
town or village at nightfall, thus making it possible to 
billet the men in farms, private houses or public buildings. 
The average daily distance was ninety miles, this being 
as much as could be done in daylight on short winter days. 

Very special arrangements had to be made to keep the 
roads in condition. On one of the Italian Alpine passes 
2000 soldiers were constantly employed in widening dan- 
gerous turns, repairing damage done, and clearing away 
snow. Special signboards were erected with special 
instructions, in either English or French. These did not 
give such general information as “steep hill”’ or * dan- 
gerous turn,” but told drivers what gear must be engaged 
to go down a particularly dangerous hill, or what distances 
should be maintained on winding passes. 

All who took part in this great transfer of troops and 
material by road are united in testifying to the wonder- 
fully complete nature of the organisation and the remark- 
able regularity and efficiency of the motor convoys. The 
motor lorries were as regular and as reliable in their 
arrivals as the generel train service, and showed a Jower 
percentage of accidents and mishaps. 








ELECTRICITY AND COAL. 


Ar the annual general meeting of the Association of 
Chambers of Commerce, on April 10th, the following 
resolution was carried unanimously :— 


‘ This Association, recognising the-urgent necessity to 
increase the productivity of our industries after the war 
as the chief means to meet the burden of the war debt of 
the nation, and to maintain high wages for the workers, 
urge his Majesty's Government :—(a) To recognise that 
the public supply of electrical energy for power, light. 
traction, heat, electro-chemical and other purposes, is 
a key industry, insomuch that all other industries are 
becoming increasingly dependent upon it. (6) To hasten 
the amendment of the legislation which has hitherto ham- 
pered its efficient development. (¢) To ensure the supply 
at the earliest possible date of ample and cheap electricity 
for all purposes. (d) To conserve our coal resources, the 
chief wealth of the country, by compelling the exercise 
of the maximum possible economy in its use for industrial, 
domestic and all other purposes, and agrees that this 
resolution be communicated to the Prime Minister, the 
President of the Board of Trade, the Minister of Muni- 
tions, and the Minister of Reconstruction. 








RAILWAY BETWEEN THE MALAY STATES 
AND SIAM. 


WE are informed by the Malay States Information 
Agency that latest advices from the Far East are to the 
effect that the railway connecting British Malaya with 
Siam was nearing completion, and that it was expected 
that through passenger traffic between Singapore, Kuala 
Lumpur, Penang and Bangkok would begin on April Ist. 
As a matter of fact, trains conveying officials of both 
countries had already been run over the line between Kuala 
Lumpur and Bangkok. and it was only the difficulty of 
obtaining certain ironwork that has prevented an earlier 
opening of the line to general traffic. One big bridge on 
the Siamese side had not been completed. The substruc 
ture had been built, however, and efforts were being made 
to get the metal work fixed up as soon as possible. 

The completion of the through railway is expected to 
have an appreciable effect on the Federated Malay States 
food problems, as the Siamese authorities are anxious to 
send through as much rice and other foodstuffs as possible 
when once the railway is open. Owing to circumstances 
due to the war, the through service will at first be of a 
modified nature, and we understand that it is not likely 
shat there will be more than one passenger train daily 
each way till the war is over. 








MINISTRY OF MUNITIONS ORDERS. 


GASWORKS RETORT CARBON, COKE OVEN 
CARBON, AND PITCH COKE. 


THE Minister of Munitions, under the date of April 19th, 
ordered that no person should, until further notice, use, 
purchase, or take delivery of any gasworks retort carbon, 
coke oven carbon, or pitch coke, except under and in 
accordance with the terms of a permit issued under his 
authority, or sell, supply or deliver any such material to 
any person other than the holder of such a permit. The 
Order of the Minister of Munitions, dated the 10th January, 
1917, relating to gasworks retort carbon is cancelled, but 
such cancellation does not affect the previous operation of 
that Order, or the validity of any action taken under it, or 
the liability to any penalty or punishment in respect of 
any contravention or failure to comply with it prior to 
its cancellation, or any proceeding or remedy in respect 
of such penalty or punishment. All applications for 
permits under the present Order should be addressed 
to the Controller, Non-Ferrous Materials Supply, 
M.S.-/R./C.L., Ministry of Munitions, 8, Northumberland- 
avenue, London, W.C. 2. 
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ELECTRO-MAGNETIC CLUTCH FOR PLANING 
MACHINE. 


In belt driven planing machines the cost of upkeep in 
belts, and the objectionable high peak loads, with con- 
sequent shocks, waste of power, and loss of time at the 
reversal of strcke, are worthy of serious consideration. 


Magnetic clutches have been introduced to overcome these | 


objections, but in many cases have proved a source of 
annoyance owing to insulation troubles, 
difficulties, heating, and other defects. What is claimed 


to be a much improved and thoroughly practical magnetic 
clutch, patented by Messrs. Robertson and Lennox, and 
manufactured by Glenfield and Kennedy. Limited, of 
Kilmarnock, is illustrated in the accompanying engravings. 
The clutch is applicable to different forms of drive, such 
as line shafts, gearing, &c., but is herein described as 





lubrication | 


| engraving is shown fitted to a 34ft. wide by 3ft. high by 
12ft. stroke Butler planer. The clutch illustrated has been 
| in use now for over 2} years, and, fitted with two-speed 
| countershaft, is arranged to give cutting speeds of 25ft., 
33.3ft.. 45ft. and 60ft. per minute, with «# constant 


return speed of 100ft. per minute. The space occupied 


| arranged for driving planing machines. and in the half-tone | existing 


machines the speeds can be considerably in- 


| creased as well, so that the capital outlay is saved in a few 


| months. 


| by it is practically the same as that required for the | 


| usual fast and loose pulleys, and no difficulty is therefore 
experienced in fitting to existing machines. 

The current consumed in energising the magnet coils is 
| low. In the example illustrated the energy consumed is 
| only 145 watts, or rather under one-fifth of a unit per 
| hour, and the current can therefore be taken from any 
| ordinary lighting circuit. By substituting a clutch for 
{the ordinary reversing belt drive, the saving in time, 
| efficiency, power and belts will, the makers point out, soon 
repay the extra cost in a new machine, and when fitted to 


| 
| 


The clutch is equally suitable for any type of 
planer, whether screw, Sellers’—-spiral geared—or ordinary 
rack and pinion drive. In the older types of machines the 
rack pinion is usually small, say, 6in. or 8in. in diameter, 
whereas in the newer machines it is often from 18in. to 
24in. in diameter. The machines can therefore be run at 
higher speeds, as there is less tendency to lift the table, 
and return speeds of 120ft. per minute are quite per- 
missible ; whereas in old machines with small rack pinions 
the return speeds may be limited to about 90ft. per minute. 
However, as an example of what can be done in speeding 
up, we may quote the case of a 4ft. by 4ft. by 10ft. stroke 
planer with Sellers’ drive. This machine was over thirty 
years old, and had already been speeded up to 28ft. cut 
and 58ft. return. at which speed there was a considerable 
shock at the reversal. When fitted with the magnetic 
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clutch the new speeds were 30ft., 38ft., 474ft., and 60ft. 
cut, with a constant return speed of 95ft. per minute, and 
although the reversal was practically, instantaneous, the 
shock was almost entirely eliminated. 

Where the surfaces to be machined are some distance 
apart it saves time to machine each part separately, as the 
planer reverses quickly on a much shorter stroke with a 
clutch than is possible with the ordinary reversing belts. 
Another advantage claimed is the accuracy of the reversal 
on the cutting stroke, whereby a job may be machined 
almost up to a shoulder without fear of over-running. 

{n the clutch illustrated the armature shaft is of high 
tensile stecl, and is arranged with central lubrication to all 
the bearings and rotating parts of the clutch. A mild 
steel dise armature is shrunk on to the shaft, and is pro- 
vided near the periphery with special metallic friction 
rings which are capable of dissipating heat and resisting 
wear. They are firmly riveted in position, and afterwards 
faced true with the shaft. On each side of the armature is 
a gun-metal sleeve which is free to rotate on shaft, but is 
prevented from axial movement by mild steel shaft collars. 
Mounted on each sleeve is a cast iron pulley—one of which 
1s stepped each pulley being keyed to its sleeve so as to 
rotate with it, but being free to move axially about rein., 
such axial movement being regulated by a nut on the end 
of the sleeve. Fitted inside each pulley is a magnet of 
annular U-shaped form in cross section. ‘These magnets 
are made of special soft wrought iron, which is suitable for 
being instantaneously magnetised and demagnetised. 
The poles of the magnet are of such unequal width that 
their areas are equal. The base of each magnet is insulated 
from its pulley by a fibre disc, and the binding screws are 
of forged manganese bronze. An air passage is left on 





each side of magnet, and it answers the double purpose | 


of insulating and ventilating. The annular groove in the 


of good strength there is, we understand, practically no 
slip at the friction faces. 

To follow the working of the clutch, Jet us refer to the 
wiring diagram. The drive from the countershaft is by 
open and crossed belts, so that the cutting cone and the 
return pulley are constantly running in opposite directions. 
With the switch in the position shown in the engraving, 
the current passes along the full line through the switch to 
the brush on the slip ring, and thence to the magnet coil in 
the cutting cone, and produces a magnetic field which 
brings the triction faces together, so that the disc armature 
shaft is caused to rotate by friction. At the end of the 
cutting stroke the adjustable stop on the table comes in 
contact with the tappet lever, and reverses the switch, 
thus breaking the circuit to the coil in the cutting cone, 
which is immediately demagnetised. 

The current then passes through the opposite end of the 
switch along the dotted line to the magnet coil in the return 
pulley, which causes the latter to revolve, thus reversing 
the rotation of the armature shaft and the travel of the 
table of the machine, and completing the cycle of opera- 
tions. When the friction faces are in actual contact, the 
construction of clutch is such as to allow about rsin. air 
gap between the magnetic faces, and sin. between the 
pulley boss and the flange of the sleeve ; this arrangement 
allows of sin. wear on the friction faces and is made to 
eliminate any possibility of the magnetic faces sticking 
together owing to residual magnetism. To avoid useless 
wear of the friction surfaces, three spiral springs are placed 
between the pulley boss and the flange of the sleeve to keep 
the friction surfaces apart until the electric current is 
switched on. The operation of the clutch is instantaneous, 
but without shock, and as there is said to be practically no 
slip, the wear on the friction surfaces is very slight. 

The pear switch shown in the return wire is fitted for 


magnet is tilled with an energising coil consisting of about | hand control, and is so constructed that contact is made 


in a measure far in excess of the most sanguine anticipa- 
tions of the original promoters. 


* * * * * * 


It is an axiom of political economy that no one nation 
can attain a supremacy over other nations in all indus- 
tries since interchange of products between nations is the 
foundation of international trade. 

All who have visited engineering works in other 
countries—particularly in the United States of America 
and in Germany—must have been impressed by the fact 
that, as pure engineering craftsmen, British artisans can 
more than hold their own with any and all competitors, 
but that as an economic distributor this country has much 
to learn both from the United States and from Germany. 

That mere efficiency of production is, comparatively, 
of little value unless combined with efficiency of distri- 
bution is well exemplified by the history of the electrical 
industry. 

The attitude of those manufacturers who cater only 
for trade f.o.r. their own works may be compared with 
that of a power-plant superintendent who only concerns 
himself with efficient production at the main bus-bars 
and assumes that all questions relating to distribution 
are beyond his province ; and who, moreover, considers 
that a reliable low-priced supply should be sufficient 
inducement to the consumer to make his own arrange 
ments for the distribution and application of the service 
outside the generating station. 


THe Errect or SuPPLY AND DEMAND UPON 
COMPETITION. 
It has. been demonstrated by electric power supply 


undertakings that demand can be created to an almost 
unlimited extent. Therefore, to reduce or eliminate 




















PLANING MACHINE FITTED 


4000 turns of No. 30 8.W.G. insulated copper wire. The 
winding is contained in an air-tight asbestos-lined zinc 
casing, which is fixed rigidly to the magnet by means of 
three mild steel saddles with six set screws. The ends of 
the coil are attached to strong insulated flexible wires, 
which make at least two complete turns of the coil before 
passing through air-sealed conduit tubes in the bottom of 
the casing. These wires are connected to two copper slip 
rings mounted on each pulley boss, and insulated there- 
from by hard wood pads. The friction ring for the 
magnetic body is of fibre. It is rigidly fixed to a thin steel 
casing of 1 section by about fifty small screws. The 
periphery flange of the casing is secured by means of eight 
set screws to a flange cast on pulley to receive it. These 
fibre rings and steel casings are in halves, so that they may 
be adjusted or renewed in a few minutes without dis- 
mantling the clutch. The stepped pulley has six fan 
blades formed between the pulley flange and the central 
web, the duty of these blades being to force a cool blast of 
air into the interior of the clutch. This cool air passes 
through holes in the armature, and part of it escapes 
between the friction faces and at the back of the ventilated 
rings on the armature, the remainder passing over the 
faces of the magnets and issuing directly opposite the slip 
rings, thus cooling all the frictional and heating units. 

The reversing switch is of the single-pole two-way type. 
It is actuated by a lever which is controlled by the two ad- 
justable stops on the table of the machine. In order to geta 
quick make-and-break action on the switch the movement 
on the quick return stroke is made to compress a spring in 
a dashpot cylinder until a piston engages a spring plunger 
on the underside of the cylinder, thus locking the switch 
in position, until the table travels to the opposite end of the 
stroke, when the piston compresses the plunger, and the 
spring instantly reverses the switch. The piston being a 
good fit in the dashpot cylinder, an air cushion is formed 
which prevents shock at. the end of the travel. By means 
of this quick action of the switch there is practically no 
time lost at the end of the stroke, as the magnets are 
instantaneously magnetised and demagnetised, and being 





and broken with alternate pushes. The series resistance 
must always be in circuit, connections being made to 
contacts 1 and 3 for ordinary use. If the planing 
machine is required for accurate short strokes, connections 
can be made to contacts | and 2, but as this connection 
slightly over-runs the magnet coils, it is not advisable to 
use it more than necessary ; although the coils will run 
continuously on these contacts with only a slight rise in 
temperature, and a corresponding increase in current 
consumed. A _ solenoid brake may be fitted to the 
periphery of armature to prevent over-running in the 
event of the current failing through any cause. We may 
add that the clutch originally ordered with this machine 
was of Austrian origin, and it was because it was not 
obtainable that Messrs. Glenfield and Kennedy ‘set about 
designing one of their own. 








THE OVERSEAS DISTRIBUTION OF ENGI- 
NEERING APPLIANCES.* 


By LEONARD ANDREWS, Member. 


THE continuance of Great Britain’s present industrial 
supremacy is mainly dependent upon the standard- of 
efficiency reached and maintained by the engineering 
profession and trades. Not only does the mere monetary 
value of engineering products in itself represent a con- 
siderable portion of this country’s total export trade, 
but a far more potent factor in the commerce of the 
Empire is the indirect influence of engineering exports 
upon all other industries. Every big engineering achieve- 
ment invariably leads to the establishment and develop- 
ment of numerous other industries. The engineering 
work frequently proves to be the pioneer of a\new settle- 
ment, which in time contributes to the wealth of the world 
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WITH ELECTRO-MAGNETIC CLUTCH 


excessive coinpetition, demand should be developed or 
increased to balance available sources of supply. 

During the war many Englishmen will have learnt, 
from their overseas comrades at the Front, something 
of the conditions and scope for development in the new 
lands from which the latter have come at the call of the 
Mother Country, and they in turn will have seen enough 
of this country’s products to have acquired a desire to 
participate in them more fully than they have done in the 
past. 


BuLK SUPPLY. 


The economies effected by combining under one 
management a very large capacity of generating or pro- 
| ducing plant have been demonstrated by the growth of 
| large central stations and the gradual absorption or closing 
| down of small individual plants. 


* * * * * * 


It is noteworthy that the entire absence of competition 
between engineering manufacturers at the present time 
has not tended to increase the cost of production of war 
| material, but has, on the other hand, greatly reduced such 
| costs. : , 


LONG-DISTANCE TRANSMISSION SERVICE. 


It is the aim of the distributing engineer of every elec- 
tric supply undertaking to maintain a good service even 
| at those points most remote from the generating plant. 
The problem of distributing engineering products is some- 
| what analogous. The United Kingdom as a distributing 
area for such products is a comparatively small and very 
dense district supplied by a large number of producing 
| units situated in the most advantageous centres for short- 
distance service. The home market demand, or f.o.r. 
maker’s works trade, for engineering appliances has been 
so great that British manufacturers have not experienced 
| the necessity of combating those problems associated 
| with distribution over a large and scattered area such as 
| exist in the United States and in the overseas dominions. 
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This cireumstances has in a great measure contributed 
to the efficiency achieved by the United States in cater- 
ing for overseas trade 


SvTave OR PRIVATE ENTERPRISE CONTROL. 


The need for more perfect co-ordination between indi- 
vidual producers and between producers and distributors 
is now freely admitted. There are, however, consider- 
able differences of opinion as to whether the centre of 
such co-ordination or control should be the State, or some 
private enterprise such as an association of manufac- 
turers, or alternatively, some independent trading asso- 
ciation. 

The objection to private enterprise control is that any 
such undertaking must depend for its existence upon its 
profit-earning capacity, and where its aims in this direc- 
tion conflict with the community interests—and there 
are bound to be many such cases—the latter will be liable 
to suffer. 

On the other hand, the objections to State control are— 
(1) Such control would be liable to stultify individual 
effort. (2) State control of any one trade or industry 
would entail the employment of a very large number of 
Government officials who would generally know much 
less about the subject than the principals of the firms they 
would be endeavouring to control. 

It appears that actual production, at least, should be 
left to individual effort and should be entirely uncon- 
trolled, though a closer co-operation between individual 
producers, such as is being effected by the various trade 
associations, and is the aim of the proposed Trade Parlia- 
ments, is undoubtedly to be desired. Some more direct 
control of distribution appears, however, to be necessary, 
but whether such control should be by the State or by 
private enterprise is still an open question. It is possible 
that some combination of State and private enterprise 
control may eventually prove to be the best solution. 

The ideal to be aimed at is a subconscious co-ordination 
by indirect influence rather than the despotic mandatory 
control under defined rules and regulations usually inferred 
by reference to State control. 


GOVERNMENT Postat SERVICE AND ITs INFLUENCE 
UPON TRADE. 

Those who favour State organisation of distribution 
can point to an excellent example of successful indirect 
State co-ordination of industry in the Government Postal 
Service (service, not control). If some system of overseas 
trade service were inaugurated and run by the State, or 
by State and private enterprise combined, on the same 
general lines as the postal service, it should be a great 
boon to all industries. A service of this nature is by no 
means so impracticable as may at first sight appear. 

It must, however, be essentially a public service and 
not a trading concern, its first aim being to afford British 
subjects in all parts of the world facilities for procuring 
British-made engineering products on satisfactory terms, 
and its second aim to furnish British producers with the 
fullest possible information respecting overseas require- 
ments. 

GENERAL CONCLUSIONS. 


Notwithstanding all that has been done in the past to 
maintain and improve British overseas trade, there is 
abundant evidence that the results achieved fall very 
short of possible attainment. For instance, a large 
amount of machinery and engineering appliances of all 
descriptions is imported into Canada every year, but it 
is estimated that less than 5 per cent. of these imports 
are manufactured in the United Kingdom. 

The author’s opinion is that maximum efficiency will 
only be attained by grouping the various elements, upon 
which successful overseas trade is dependent, under three 
self-contained closely allied and inter-connected sections 
which may be classified respectively as :—(a) Produc- 
tion ; (6) co-ordination ; (c) distribution. 

Production.—The sole aim of those responsible for pro- 
duction should be to manufacture appliances to meet the 
ascertained requirements of overseas markets (f.o.r. their 
own works) at-minimum prices consistent with reason- 
able manufacturing profits and a liberal scale of wages 
to employees. In order that producers may be free to 
concentrate their entire efforts upon improving the 
efficiency of production, it should not be necessary for 
them to devote their attentions to the many intricate 
problems associated with overseas trade. At the same 
time, they should be entirely untrammelled by any un- 
necessary restrictions in the management of their respec- 
tive businesses in which they, and they alone, are experts. 

Co-ordination.—There are at the present time so many 
organisations devoting their attention to the problems of 
co-ordinating and re-constructing industry—particularly 
the engineering trades—that it is difficult to follow and 
keep in touch with the various projects which are being 
formulated. Of the State and private enterprise under- 
takings dealing with this matter the following are perhaps 
the best known :—The Ministry of Reconstruction, the 
Board of Trade, Foreign Office, and Consular Service, 
the Chambers of Commerce, the British Engineering 
Standards Committee, the Federation of British Indus- 
tries, &c. Whilst these organisations are attacking the 
problem from different aspects, they are all aiming at a 
common objective. It appears to be, therefore, a primary 
necessity that their efforts in this direction should be all 
co-ordinated under one central control which would be 
the universally recognised centre for all matters relating 
to overseas engineering trade. This central board might 
advantageously consist of a representative of each of the 
individual organisations referred to above, with the addi- 
tion of a representative of existing shipping merchant 
interests. The primary object of the board should be to 
endeavour to maintain a constant balance between the 
factors of British supply and overseas demand, for which 
purpose it is necessary that its members should be kept 
constantly informed as to—(a) What are the predominant 
existing or potential demands of each of the various over- 
seas markets. (6b) What is the nature and extent of the 
productive capacity of each of the engineering manufac- 
turing units in this country, including all works from the 
limited number of firms employing tens of thousands of 
operatives to the many thousands of works employing a 
comparatively small number of operatives. 

Distribution.—To provide for anything approaching 





efficient distribution of engineering appliances, it is neces- 
sary that in every overseas industrial centre a complete 
distributing organisation shall be established consisting 
of a business general manager, an engineering staff, a 
number of sub-district salesmen (preferably local men 
well known to every potential buyer in the particular 
sub-district allotted to them), an accountancy and credit 
department, adequate clerical assistance, warehouse and 
showroom or exhibition accommodation, &c. 

The managers of the respective distributing centres 
should be men possessing tact, initiative, judgment, and 
resource, as well as a wide field of general knowledge. 
They must be given absolute authority to enter into and 
execute all contracts without reference to headquarters, 
though they should report to the Central Board all trans- 
actions completed each week. 

The engineering staff should consist of men who have 
been trained in engineering works in this country, and 
who are consequently familiar with British workshop 
practice and British standards. They would advise 
local buyers as to the type of British-made plant best 
suited to their individual requirements, and would carry 
out contracts for the erection of complete installations 
where required to do so. 

The sub-district salesmen (or local travellers) would 
be allotted separate areas to work, of such a size as to 
enable them to keep in touch with all buyers of engineer- 
ing appliances in their respective areas. Unlike manu- 
facturers’ salesmen, who are rightly expected under all 
circumstances to push the sale of their own principals’ 
products only, distribution salesmen would be required 
to report to the local district office all prospects for engi- 
neering work of any description. Their sole aim would 
be to procure the maximum possible turnover in British- 
made appliances without favouring the products of any 
individual firm. 

A good and trustworthy credit department is an abso- 
lutely essential adjunct to every overseas distributing 
centre. The usual terms of payment in, say, Canada, 
are sixty days after delivery at purchasers’ works, or 
alternatively, part payment on delivery and the balance 
in instalments frequently extended over very long periods. 
The local banks invariably discount purchasers’ promis- 
sory notes and make collections through their various 
branches when due. The principal safeguard against 
bad debts is an efficient credit department. Every whole- 
sale distributor submits all important orders before execut- 
ing them to his credit manager, who either knows or has 
means of ascertaining what is the financial position of 
every buyer, or prospective buyer, in the territory. 

The pricing and estimating department is possibly the 
most indispensable section of an overseas distributing 
centre. Altogether the organising of an efficient overseas 
estimating department with the necessary preliminary 
collection and recording of manufacturers’ f.o.b. costs, 
shipping weights and dimensions, ocean and inland freight 
charges (which are constantly changing), customs and 
insurance charges and complete technical data is a very 
laborious and costly proceeding. 

Extensive warehouse accommodation must be provided 
at every distributing centre of sufficient capacity to pro- 
vide for carrying a large and varied stock of those appli- 
ances for which there is a reasonably big demand. Quite 
apart from the necessity of being in a position to make 
immediate deliveries from stock, a very considerable 
saving in freightage charges can bé effected by importing 
goods in car-load (10 tons) lots. 


OPERATING Costs OF OVERSEAS DiIsTRIBUTING 
CENTRES. 

As very few people in this country appear to have any 
idea of the cost of running an overseas distributing centre 
(manufacturers frequently suggest 5 per cent. as an 
adequate selling commission), the particulars of a year’s 
costs, shown in Table I., actually incurred in one of the 
industrial centres of Canada, may be of general interest. 
Every item of cost was constantly and closely scrutinised 
and reduced to a minimum consistent with the large area 
to be covered. 

TABLE I. 





Rent, rates, taxes and insurances .. . 
salaries, management, engineering and clerical - -- 2482 





Salaries, salesmen and travelling expenses 793 
Packing and delivery charges 764 
Office supplies, advertising, legal and general 
expenses ° : 572 
Bank charges, interest, discount and exchange as 310 
Postage, telephone and telegrams .. es 241 


Depreciation and bad debts .. .. .. «.. «. 396 


Total turnover during period covered by above operating costs = 
£30,013. 

Ratio of operating costs to turnover 25.8 per cent. 

Gross profit, £7012 = 22.4 per cent. of turnover. 








An analysis of the above charges appears to show that 
slightly more than half of the total expenditure is incurred 
on charges unaffected by turnover, but controlled mainly 
by the size of the area to be worked, whereas the remain- 
ing expenses are approximately proportional to the turn- 
over. 

FINANCE. 

In endeavouring to compute;what capital or financial 
backing would be required to carry out the overseas engi- 
neering trade service proposed, one encounters the diffi- 
culty that the engineering industry covers anything from, 
say, the supply of the smallest electric motor to the equip- 
ment of a bulk-supply power scheme or the building of a 
railway. Whilst the organisation, through its overseas 
distributing staff, would find many opportunities of render- 
ing valuable assistance in connection with heavy engineer- 
ing schemes, its principal source of revenue would probably 
be the profits on trading in general engineering merchandise 
of a kind that would be handled by shipping merchants. 


* * * * * * 


It is estimated that the total capital required for trading 
and working expenses would be approximately one-third 
of the annual turnover ; thus, for an estimated turnover 
of £8,000,000 per annum a capital of £2,700,000 would 
be required. It is suggested that this capital should be 
raised by public subscription for bonds, the interest and 
repayment of which should be guaranteed by the State. 

It now remains to consider what would be the procedure 
if some such general scheme of production co-ordination 





and distribution, as is recommended, was adopted as a 
means of improving overseas trade. 

It is suggested that the Area Boards of Manageiment 
should at once confer with manufacturers in their respec. 
tive districts, with a view to ascertaining what stan dard 
British-made engineering products would be likely to 
find the most ready sale in overseas territories. Kvery 
manufacturer would naturally advocate the inclusion 
of his own particular specialities. It is, however, impera- 
tive that a start should be made with a very limited 
assortment of types of products, and that the entire 
selling force should be concentrated upon testing all the 
various markets with these first. ‘The Area Boards of 
Management would therefore be required to exercise 
great discrimination in making their preliminary choice. 
The recommendations of the respective Area Boards of 
Management would be submitted to the Central Bovrd 
of Control, who would be guided, in making their final 
selection, partly by the advice of the Board of Trade sid 
Shipping Merchant representatives on the Central Bourd, 
and partly by the preponderance of recommendati:.))s 
received from the Area Boards of Management. Wien 
the selection of types of machinery, &c., to be handlo| 
in the first instance was definitely decided upon the Aivoa 
Boards of Management would be requested to obtain 
from all manufacturers of the selected appliances co), 
plete lists of prices f.o.b. works or English port, shipping 
weights and dimensions, and technical data. The whole 
of the information collected would be sent to the Central 
Board, whose executive officers would dissect it, ani 
compile from it comprehensive price lists covering all 
sizes and types of each appliance. Specifications would 
be prepared to embrace the designs of the greatest number 
of firms whose prices were satisfactory, and would be 
embodied in the general price list of, say, electric motors. 
No makers’ names would be referred to in these lists, 
the appliances would be marketed as * British Co-opera 
tive’ products. The f.o.b. English port price would 
then be embodied in a number of different lists, which 
would also give the delivered prices at all the respective 
distributing centres throughout the world, the latter lists 
being compiled exclusively for the use of the officers at 
the respective distributing centres. The f.o.b. prices, 
ocean freight, inland freight (car load and less car load), 
insurance and customs charges, would be all tabulated 
and shown as separate items to facilitate rapid adjustment 
to correspond to changing freight charges. 

Immediately upon the termination of the war, the 
Central Board would make the necessary arrangements 
for the establishment of distributing centres in every 
overseas industrial centre, utilising existing selling organi- 
sations where possible. The price lists already prepared 
with sufficient technical data would be forwarded to the 
general manager of each distributing centre, and the 
respective estimating departments would prepare local 
price lists in the coinage of the country,, embodying any 
necessary local charges, margins for discounts, &c., respect- 
ing which the central executive would have no knowledge. 
These local price lists would be freely distributed, together 
with the British Standard Specifications available, amongst 
all potential buyers, and would provide material to enable 
distribution salesmen to commence their campaign. This 
would enable the latter to gauge the demand and to report 
to their respective local centres what sizes and types o! 
apparatus it would be most profitable to stock at the local 
warehouse. When the Central Board,was in a position 
to place orders, either for stock ‘or to fill direct 
orders, they would advise the Area Boards of 
Management of their requirements, and the latter would 
obtain tenders from all manufacturers in their respective 
areas. After the orders had been placed, the executive 
officers of the Area Boards of Management would super- 
intend production and testing, &c., and would take all 
necessary steps to ensure dispatch, according to contract. 

In making their investigations respecting the potential 
demand for the listed appliances, salesmen would receive 
many inquiries for other appliances, which they would 
report to their local manager, who would pass on to the 
Central Board those inquiries which he considered to be 
genuine prospects of business. In many cases such 
inquiries would be for plant of a type that is not made at 
present by British manufacturers. Should a sub-distriet 
salesman report such a demand, the local manager wouid 
instruct all his salesmen to ascertain and report as to the 
probability of the requirement becoming sufficiently 
general to justify its being followed up as a standard 
speciality. If satisfied on this point, he would imme- 
diately arrange for his engineering staff to investigate 
the matter and prepare a full and lucid specification of 
the exact technical requirements of the prospect. This 
specification would be forwarded to the Central Board, 
who, if they thought fit, would send copies of it to every 
other distributing centre for criticism by the respective 
engineering staffs, with a view to ascertaining whether 
the technical requirements were the same in their dis- 
tricts. Should the replies from the majority of distributing 
areas be such as to satisfy the Central Board that the 
world demand was likely to be large, the Board would 
then submit the specification of requirements to one or 
more consulting engineers recognised as the leading experts 
in the particular matter referred to, who would prepare 
designs and specifications of a plant to meet the require- 
ments. Such specification would then be distributed 
to all suitable manufacturers through the Area Boards 
of Management. 








REFRIGERATION AND COLD STORAGE. 


A COMMITTEE has been set up by the Food Investigation 
Board of the Department of Scientific and Industrial 
Research to consider engineering and physical problems 
which arise in connection with.the use of cold to preserve 
food, and to organise such research on these subjects as may 
be considered necessary. The committee is under the 
chairmanship of Sir Alfred Ewing, K.C.B., F.R.S. The 
terms of reference are designedly wide, so that its activities 
may be as little hampered as possible. They cover 
refrigerating machines and the insulation of cold stores 
in general, and in particular the application of refrigeration 
in ships, barges, and railway vans for the conveyance of 
produce at low temperatures, and the methods of measur- 
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—_— 
ing the temperature and degree of moisture in closed spaces. 

The committee may be said to bé taking up the work at 
the point at which it was left by the Refrigeration Research 
Comittee of the Institution of Mechanical Engineers, but 
with greatly extended terms of reference. That committee, 
which was also under Sir Alfred Ewing, was appointed to 
defiie a standard in refrigeration, and the valuable results 
of its deliberations were issued as a report of the Institution 
jn October, 1914. 

In setting up the present committee an attempt has been 
made to include experts representing each division of the 
subject, and in attempting a general survey of the scientific 
problems which press for solution on the engineering and 
phy sical sides, the committee will be guided by the first- 
hand knowledge of its members. It includes enginvers 
wit!; much experience in the practical work of refrigeration, 
and also physicists familiar with the methods of experi- 
mental research which are likely to be relevant. Their 
names are given below. 

No single committee, however, can hope to possess an 
exhaustive acquaintance with all aspects of so wide a 
question. The work will therefore be helped forward by 
suggestions received from without, and the committee 
would welcome suggestions as to specific questions on 
which further knowledge is needed. Any communications 
should be addressed to the Secretary, Sir Alfred Ewing’s 
Committee, Scientific and Industrial Research Depart- 
ment, 15, Great George-street, Westminster, S.W.1. 

sir Alfred Ewing, K.C.B., LL.D., F.R.S., M. Inst. C.E. 
(Chairman), Principal, University of Edinburgh. 

Sir Richard Glazebrook, C.B., F.R.S., M.1.E.E., Director, 
National Physical Laboratory, Professor of Engi- 
neering Science, Oxford. 

Commander C, F, Jenkin, R.N.V.R. 

Mr. 8. R. Beale, of Messrs. Louis Sterne and Co. 

Professor H, L. Callendar, F.R.S., Professor of Physics, 
Imperial College of Science and Technology. 

Mr. G. C. Hodsdon, M.I. Mech. E., M.I.A.E., of Messrs. 
J. and E. Hall, Limited. 

Professor C. H. Lees, F.R.S., Professor of Physics, East 
Loadon Technical College. 

Mr. A. Macdonald, Superintending Engineer of the 
Commonwealth and Dominion Line, Limited, of 
the Cunard Line. 

Mr. J. T. Milton, Chief Engineer-Surveyor of Lloyd’s 
Register of Shipping. 

Mr. W. B. Statham, of Messrs. Lightfoot Refrigerating 
Company. 


Mr. J. Thom, M.I. Marine E., Chief Engineer of the 
London Central Markets Cold Storage Company. 
Mr. F. A. Wilcox, of Messrs. J. and E. Hall, Limited. 


A. R. T. Woods, General Manager of the H. and W. 
Nelson Line. 


Mr. 








FEEDER HEAD FOR INGOT MOULDS. 


A NEW type of feeder head for ingot moulds has been 
designed by Mr. R. B. Parks, and is being used in 
large numbers in Sheffield steel works. The annexed 
sectional drawing shows that the novel feature is the 
flange or lip on the bottom of the head, which projects 
into, and directly engages with the inside of the mould, 
thus making the mould and head into practically one 
complete whole. This type of head can be fitted to either 
a square, rectangular or octagonal mould, and the par- 
ticular advantages claimed for it are that—(1) When cast- 
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FEEDER HEAD 


ing, it can be filled to the brim without fear or sign of 
“ lifting,” enabling a larger and longer head to be obtained 
on the ingot, thus ensuring that the latter is free from 
pipe, the whole of which is easily contained in the enlarged 
head ; (2) that it ensures an absence of “‘ pulling ”’ and 
the consequent cracking of the ingot, as it is impossible 
for the molten steel to get over the top of the mould inside 
the head on account of the flange, which allows the cooling 
ingot to shrink down into the mould without obstruction ; 
and (3) that when “ setting,’ the flange ensures that the 
head is placed in its true position with regard to the 
mould. Further particulars can be obtained from Mr. 
J. M. Moorwood, Eagle Foundry, Stevenson-road, Atter- 
cliffe, Sheffield. 








GAS PRODUCER USING GASWORKS COKE. 


From a paper entitled ‘“‘ Notes on a Gas-coke Producer- 
fired Glass Tank Furnace for the Production of White 
Glass,” read by Mr. A. B. Roxburgh, before the Society of 
Glass Technology, of Newcastle, on March 20th, we have 
taken the following particulars regarding a new type of 
gas producer, designed to utilise gasworks coke. The 
producer in question is now being made by John Wright 
and Co., Aston, Birmingham, and is known as the 








“ Autogas.” It is claimed to be suitable not only for use 
at glass works, but for supplying fuel to all kinds of gas 
furnaces applied to the treatment of metals. 

The fuel almost universally used in all forms of glass’ 
furnace is bituminous coal. Non-bituminous fuel is not 
used except to a small extent in the lehrs, because a long 
flame is necessary to ensure the equal distribution of heat. 
A non-bituminous fuel in a direct-fired furnace would give, 
according to Mr. Roxburgh, far too local a heat and 
probably require too much draught. This, at least, was 
the position at the outbreak of the war, and it still obtains 
to a great extent. Arguing that sooner or later it will be 




















Fig. 1—THE AUTOGAS PRODUCER 


made illegal to use a bituminous fuel in any furnace or for 
any purpose, unless it can be demonstrated that a non- 
bituminous fuel is unsuitable, Mr. Roxburgh investigated 
the suitability of gas coke for glass furnaces. He 
immediately saw that to fire with coke in a direct-heated 
furnace would be quite useless, and that the only way to 
effect the desired result would be to gasify the coke in a 
producer. He first tried to effect the gasification in a 
producer as ordinarily constructed, in which good steam 
or non-coking coal is used, but found that trouble 
immediately ensued, and the experiments had to be 
abandoned. 

The question then suggested itself whether the pots in 
which the glass is melted could not be entirely dispensed 
with, and as this would entail direct contact between the 
gas and the “‘ metal,” whether, provided a perfectly clean 
gas of constant quality could be obtained, any deleterious 
effect on the “metal” was to be expected. A small 
experimental tank furnace was accordingly constructed, 
and was heated by ordinary town’s gas. The gas was 
supplied at ordinary town’s pressure, and the air necessary 
for its combustion was supplied from a rotary compressor 
at 2 lb. per square inch pressure. The flame was caused 
to impinge directly on .the “ metal,” and no resultant 
discolouration whatever of the glass was perceptible. It 
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[Fig. 2—SECTION OF PRODUCER 


was then decided to construct an experimental tank 
furnace to be heated by a gas-coke-fired producer, special 
precautions being taken to ensure that no dust from the 
producer should be allowed to reach the glass, that the 
producer should be of the simplest possible construction, 
that the attention necessary should be the minimum, and 
that the whole should work under natural draught without 
the use of even a steam boiler. In the design of the 
producer close attention was paid to seeking ample means 
of absorbing the heat generated in the primary combustion 
zone, in order to avoid the formation of hard clinker, and 
the provision for this purpose of proper means of producing 
the necessary water vapour. 

The type of producer evolved is illustrated herewith. 
The bars—as shown in Fig. 2—are of cruciform section, 
and are placed horizontally, but in an inclined plane. 
Whichever section of the cruciform bar is uppermost forms 
a water channel, and each bar can be rotated separately 
by means of its projecting ends. The construction also 
provides an easy means of removing the ash and breaking 
up any clinker by simply turning the bars round. The 
water is fed to each bar by a separate pipe under control, 
and the whole is supplied from a constant-level tank 





provided with a ball valve. In actual operation it is 
found that the front bars evaporate considerably imore 
water than the rear bars. The correct method of setting 
the tap, Mr. Roxburgh states, is to see that from each bar 
the water drips a little, just enough to keep the water-level 
in the ashpit fairly high. 

The gas outlet is placed moderately low down in the 
side wall, by which means a fourfold purpose is served. 
(1) The fuel-containing capacity of the producer is large, 
all the space above the gas cutlet being so employed. 
(2) The height of the head of incandescent fuel remains 
constant, as the incandescence cannot extend above the 
gas outlet. (3) Much of the dust which in ordinary 
producers is usually carried away in the gas remains in 
the producer; and (4) The necessity for frequent fuel 
charging is obviated. After the gas is made it passes 
through a dust collecting chamber. The diminishing 
rate of travel of the gas which is provided for causes the 
deposition of the dust on the large internal surfaces. The 
dust chamber should be cleaned out about once a month 
through the door provided. After the dust has been 
extracted from it, the gas is led to the furnace for com- 
bustion, the requisite amount of secondary air being 
admitted with it. 

The temperature necessary for properly “founding ”’ 
and “fining” the metal is at least 1400 deg. Cent., and 
this was not obtained in the experimental furnace without 
considerable trouble. The secondary air was only very 
imperfectly recuperated, so that extremely accurate 
regulation of the primary and secondary air was necessary. 
In fact, it was not till the exhaust gases were tested for 
their CO, content that it was possible so to regulate the 
furnace, as to permit temperatures above 1200 deg. Cent. 
to be obtained. With the design of recuperator now 
arrived at, considerably higher temperatures are expected. 
Various temperatures can be obtained by shortening or 
lengthening the flame, a result achieved by mixing the 
gas and air in different ways. The exhaust gases are 
taken off at the end of the furnace opposite the producer, 
and after passing down and outside the tank, travel under 
it and through the recuperator to the chimney stack. 

The consumption of coke is at the rate of about one ewt. 
per hour, and the storage capacity of the producer is 
sufficient to last about four hours. The coke is used as 
received from the gasworks, but it is conducive to good 
working not to use the breeze, of which some little quantity 
is usually formed during the carting and handling of the 
coke. 








BOOKS OF REFERENCE. 


Ir has been found advisable to rewrite a very considerable 
portion of the sixth—1918—edition of ‘The Aviation 
Pocket Book,” which has been issued by Crosby Lockwood 
and Son, price 6s. net, and its size has had to be increased 
in consequence of extra matter added in order to britig it 
up to date. There are now fifteen in place of twelve 
divisions, as there were in last year’s volume, the new 
sections being those devoted to “ Aeroplane Alignment 
and Rigging,’ which has been divorced from the Chapter 
on Typical Machines ; “‘ The Filing of Aeronautical Data ’’; 
various conversion tables, &c., but that statement 
alone does not give an adequate idea of the actual extent 
of the changes made and innovations effected. Some 
conception of them, however, may be made from the 
following :—Division II., which is devoted to aeroplane 
design, has been increased by fourteen pages ; Division V.— 
Engines—has been increased by some eight pages; 
Division VI.—Typical Aircraft—is several pages longer 
than it was when it included alignment, rigging, &c.; 
while Division VIIi.—Piloting, &c.—is eight pages longer 
than was the old Division VII., which it replaces. Briefly, 
the value of the volume as a book of reference has, 
evidently, been considerably increased. 





In the 1918 issue of ‘*‘ The Practical Engineer ’’ Elec- 
trical Pocket Book several additions have been made in 
Section I., and many of the mathematical and other tables 
have been checked by recalculation. A new article, 
entitled ‘‘ Sinking Fund,” deals with the providing for 
renewals of plant, and a table has been added, with a view 
to saving calculation in most cases, or to serving as a check 
on results obtained by calculation where different condi- 
tions obtain in fespect of life, interest and times of pay- 
ment of interest. Another new article is that on electro- 
plating. The new wiring rules of the listitution of Elec- 
trical Engineers and a selection of the new rules for elec- 
trical machinery of the British Engineering Standards 
Committee have also been embodied in the present issue. 
This useful little book is published by the Technical Pub- 
lishing Co., Limited, 1, Gough-square, Fleet-street, E.C. 4. 
Price Is. and Is. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


BERKELEY AND YouneG, Limirep, inform us that in conse- 
quence of their offices at Finsbury-court, Finsbury-pavement, 
London, E.C. 2, having been acquired by the Government for 
the Casualty Records Department, they have removed tem- 
porarily to Stevenage House, 40-44, Holborn-viaduct, E.C. 1. 
Their telegraphic address will remain as heretofore ‘‘ Driving- 
wheel, London,” and their telephone numbers will be altered to 
Holborn 1150/1 (2 lines). 

Tue New British Electric Supply Company, Limited, informs 
us that in consequence of its offices at Finsbury-court, Finsbury- 
pavement, London, E.C. 2, having been acquired by the Govern- 
ment for the Casualty Records Department, it has removed 
temporarily to Stevenage House, 40-44, Holborn-viaduct, 
E.C. J. Ilts telegraphic address will remain ‘as heretofore 
‘* Drivingwheel, London,” and its telephone numbers will be 
altered to Holborn 1150/1 (2 lines). 








Domestic Fat Trap.-—Apropos of a recent ‘‘ Random Reflec - 
tion,” entitled ‘‘ The Dustbin,” in which the need of a grease- 
collecting apparatus for the domestic sink was referred to, our 
attention has been directed to a simple apparatus supplied by 
the Canadian-American Machinery Company, Limited, of 8, 
Bouverie-street, E.C. It consists in little more than a ring 
which fits inside a trap, and which, owing to its shape, separates 
the light fatty particles from the water. The fats collect in a 
cake at the top of the trap, and can be removed periodically. 
A special form of trap is required, and is placed over the ordinary 
gully. The device is quite simple, and we are told that it has 
proved very effective. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The New Iron Trade Quarter. 


Tue offers of business in the finished iron depart - 
ment at the quarterly meeting a fortnight ago were very 
numerous, and it is believed that the refusals surpassed 
With considerable arrears on the books, pro- 
ducers are anxious to keep down commitments for the 
second quarter of the year as far as may be compatible 


records. 


with the urgency of the work pressed upon them. Pressure 
for deliveries is one of the main features throughout_all 
branches of the finished iron trade at date. The bar 
mills in particular are kept going at full pressure. Marked 


bars.are maintained at £16, and unmarked at £13 17s. 6d., 
Nut and bolt iron 
(uncontrolled) is £14 10s. delivered in the Black Country, 
and small rounds, squares, and flats £17 12s. 6d. basis for 
three-eighths sizes. The price is £15 10s. to £16. A very 


both net and f.o.t. at makers’ works. 


strong demand continues for hydraulic tubes, boiler 
tubes, &c., in connection with shipbuilding, while the 


heavy 
class ship castings. 


New Government Maximum. 


A meeting of the trade has been held with 
The 
restricted price originally proposed by the Controller of 
£14 7s. 6d. at makers’ works was considered out of the 
question, having regard to the cost of production, which 
has lately been increased by the granting of 12} per cent. 
As a result of negotiations 
a £15 maximum has now been proposed, but this figure is 
also unacceptable, and a deputation of the trade has been 
appointed to wait upon the Controller and represent to 
him the view of the trade on the subject. particularly 
The meeting decided, that having 


reference to a Government control of gas strip. 


advance in ironworkers’ wages. 


with regard to extras. 
regard to present cost of production, such a price could 


not be entertained. Business in the same iron is being done 
on the open market at about £16 5s. to £16 10s., but this 


includes carriage, which is roughly equal to 10s. per ton. 
Steel strip prices have a wide range, the minimum being 
£17 5s.. while as high as £18 10s. has been mentioned in a 
few cases, though the market level may be set down at 
about £18. 


Sheets and Material. 


Most of the sheets which are being produced are 
sold on the £17 basis. Millowners cannot afford to change 
the rolls for small orders, even though they carry £2 more 
per ton under the official control. Galvanised sheets 
stand at £28 for home consumption and £29 for shipment. 
There was some puddled iron selling to-day (Thursday) 
on ‘Change in Birmingham at £12 10s. per ton, but buyers 
would have taken much more than was offered. Large 
quantities of puddled billets are wanted in South Wales and 
are sent there from the district by the directions of the 
Ministry, the delivered price being £13 10s. 


Pig Iron Trade. 


Pig iron prices remain at the old level. Smelters 
are not renewing expiring contracts as formerly, preferring 
to sell in comparatively small lots, and so avoid 
overloading in the present pressure of demand. The 
production is going into consumption so quickly that it is 
only by a careful handling of resources that customers 
can be kept supplied. A fair an.ount of basic iron con- 
tinues to come forward from Northamptonshire, and in 
order to reduce the percentage of silicon which it contains, 
and thereby add to its value by general utility purposes, 
the iron is being cast in moulds instead of in sand. Basic 
iron is all allocated and going into consumption, and a 
certain amount of iron is coming on the market. It 
realises up to 99s. 


The Steel Trade. 


Steel makers are making strenuous efforts to 
grapple with the Accumulation of orders, almost entirely 
for war work or in connection with the vast needs of 
shipbuilding. Northern centres of production are not 
sending section steel into this market on so large a scale 
as formerly. Local requirements are therefore being 
met as far as possible from local sources, in accordance 
with the Government scheme for economising transport. 
Nothing has yet been heard of the new selling figure, which 
it had been expected would be declared by the Iron and 
Steel Controller relative to Bessemer billets and similar 
half-finished steel. Maximum official quotations are :— 
Bessemer sheet bars, £10 7s. 6d.; angles, £11 2s. 6d.; 
tees, £11 5s.; and joists, £11 2s. 6d., all net, f.o.t. at 
makers’ works. 


Scrap. 


The mobilisation of scrap continues. Demand 
is far in excess of supply, and the outside prices allowed by 
the Control are paid. Plate shearings for re-rolling are 
coming to hand regularly, though not in very large bulk. 
The control price of £19 7s. 6d. strictly applies. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE encrmous demand for all kinds of iron and 
steel continues without any sign of abatement. It is 
fairly clear that for quite a long time there will be no iron 
and steel to spare for ordinary purposes. Apart from any 


increase in the actual output of material it is felt that 
something might be done to improve the situation as 


founders are continually receiving orders for high- 


that a great saving of transport could be effected by 
adopting the American plan of one class only for passen- 
ger traffic. 


Pig Iron. 


Reports from all centres, with the exception of 
Cleveland, indicate that the shortage of pig iron, both 
forge and foundry qualities, is getting more troublesome. 
In the Lancashire district it is obvious that much more 
forge iron is wanted from the fact that users will take 
qualities of iron such as would not have been considered 
for a moment in normal times. Sellers of foundry iron in 
this district all agree that very many orders reaching them 
have to be refused, and it is clear that the demand for this 
class of iron is very much in excess of the supply. Holders 
of first-class certificates can still get iron to a certain 
extent, but for the others there is none available. No 
doubt some stocks still exist at the foundries, but they 
cannot now be very large, for it is some two months since 
iron was sold here to those who cannot produce a certificate. 
The nominal prices for Derbyshire and Staffordshire 
No. 3 iron remain at 98s. 8d. and 102s. 6d. per ton respec- 
tively, and for Scotch at 126s. 6d. to 128s., plus a com- 
mission. Prices, however, are of little interest at the 
moment. Occasionally a lot of foundry iron from 
Lincolnshire or Northamptonshire may be offered, but 
this is not now a frequent occurrence on the Manchester 
market. 


Finished Material. 


It is of little use to mention prices of finished 
material because of the impossibility of buying ; but as a 
guide to the position, I may say that for any uncontrolled 
mild steel bars about £19 per ton, or perhaps £19 10s., 
would be wanted. Finished iron of Lancashire make is 
scarce, and it is believed here that there is some trouble in 
keeping up the output. In any case, the private buyer 
stands a poor chance of getting delivery. 


Semi-steel. 


The official prices are unchanged for semi-steel 
at £10 7s. 6d. for billets, but’ some private arrangement 
may have been made. There is no supply on this market 
and no indication of any possibility of new business with 
America. 


Scrap. 

The demand for heavy wrought scrap is large, 
but dealers are not attempting to do much business, as they 
are nervous about the supply. Even if they obtain the 
scrap, mixed with other qualities, it may not be possible to 
prepare it within a reasonable time, for labour is already 
scarce and may be scarcer. There is now no doubt that if 
the market were free the price of wrought scrap would rise 
with a bound, and if it cannot rise there is a danger that 
consumers will be compelled to take the scrap in a more 
or less unsuitable condition. One cannot say that there 
is yet any very insistent demand for cast scrap, for the 
principal buyers are still out of the market ; but the metal 
is very firmly held at £6 5s., and dealers seem to think 
that the price may yet go higher. The quantity coming 
in is small, and the scarcity of foundry pig should cause a 
heavier burden to be laid upon cast scrap in the near 
future. The local demand for heavy steel scrap is quite 
good, and according to the reports of dealers there is no 
difficulty in selling all that is made, either locally or for 
North Wales. South Wales would buy if consumers 
there were allowed to pay the full carriage ; but as they are 
limited to 10s. they cannot compete with the local trade. 
Very large quantities of steel turnings are being made, but 
the demand has grown and there does not seem to be an 
excess. The selling price is 65s., plus a profit or com- 
mission of 24 per cent. 


Metals. 


The only change in metals is the advance in tin. 
There was a jump of £10 per ton on Tuesday, but it is 
possible this may not be maintained. On the Manchester 
Exchange merchants were quoting £353 for small lots 
of English ingots. Gun-metal scrap in demand 
at £132 per ton, and probably a little more could be 
obtained. Heavy yellow brass scrap could be bought 
at £90. 


is 


Eleetric Power Supply in Lancashire. 


The electrical authorities of Lancashire are 
evidently alive to the necessity of giving effect to the 
Government recommendations regarding the linking up of 
their undertakings. A start has already been made in the 
cases of Manchester and Salford. In the north of the 
county, the boroughs in Group D, namely, Accrington, 
Bacup, Burnley, Colne, Darwen, Haslingden, Nelson 
and Rawtenstall, have appointed a sub-committee, 
with the electrical engineers, to prepare a report as to the 
cost of interconnecting the undertakings in the group and 
to pointing out the advantages in terms of money which 
such interconnection would bring about. A further scheme 
which somewhat overlaps the above-mentioned com- 
bination is proposed by Mr. C. Furness, the Blackpool 
borough electrical engineer. Mr. Furness suggests that 
the municipal] authorities within a 20-mile radius of 
Preston should combine and set up a joint board for 
electric power generation and transmission from a super- 
power station conveniently situated near the Preston 
Docks, or other suitable site in fairly close proximity to the 
Lancashire coalfield, and with unlimited facilities for 
obtaining sea water for condensing purposes. The 
electricity supply undertakings within this radius includes 
Accrington, Blackburn, Blackpool, Bolton, Burnley, 
Darwen, Fleetwood, Lancaster, Rawtenstall, St. Annes-on- 
Sea, Southport and Wigan, with a total population of over 
1,000,000. The total power of the plants already in 
existence in this area is 63,651 kilowatts, the maximum 
load 31,476 kilowatts, and the average load factor 
25 per cent. 


Reinforced Concrete Pit Props. 


Largely owing to its cheapness, timber has been 


= 
timber and its increased cost, this advantage has now 
practically disappeared, and colliery proprietors have to 
avail themselves of substitutes if the output of coal is to 
be maintained. Reinforced concrete seems to lend itself 
well to this purpose. I was permitted to witness a serieg 
of tests carried out this week, on behalf of the Lilleshal} 
Company, at the Manchester College of Technology 
on reinforced concrete pit props. The reinforcement 
is on the Keedon principle, in which the reinforcing 


bars pass longitudinally through the prop, and are 
connected together at° intervals of about in. by, 
means of wire hoops, which are secured firmly to 


the bars by means of wedges, the whole being em. 
bedded in 4 to 1 concrete. The tests were carried out oy 
a Buckton compression machine, and the results were 
generally highly satisfactory. The props are about 6ft. 
long and about 5in. square, and the pressures necessary 
to fracture the props varied from about 40 tons to 25 tons, 
or 2.25 tons to 1.25 ton per square inch. The props were 
inserted between the fixed and movable members of the 
machine with a wooden block intervening at each end, 
A feature of the tests was the general similarity of the 
fracture which took place in nearly all cases within about 
a foot of one end of the prop, leaving the remainder of the 
prop quite sound, so that by cutting off that portion the 
larger portion of the prop was available for use again. It 
was also noted that props made six months ago gave very 
much better results than those which had been made more 
recently. In order to afford a comparison of the rein. 
forced concrete prop with timber, a prop, made of Welsh 
larch, 5in. diameter and 5ft. long, was tested, and broken 
near the middle, with a pressure of 254 tons, or 1.28 tons 
per square inch. The disadvantage of the extra weight 
of the reinforced prop, compared with that made of timber, 
is counterbalanced by its fireproof quality and by its free 
dom from decay, thus avoiding renewal, and there seems 
no valid reason why the use of these props should not be 
greatly increased. 


Barrow-tn-FurNess, Thursday. 
Hematites. 

There is a very busy state of affairs industrially 
in the hematite pig iron trade, and at every ironworks 
from Carnforth to Maryport a big endeavour is being 
made to produce as much iron as possible in order to meet 
the very keen demand for metal that has been the chief 
characteristic of the trade for so long. There is every sign 
of this demand being more than maintained. Makers are 
not able to cope with the business and give prompt 
delivery to users’ requirements. On local account alone 
it takes a great tonnage to keep the steel converters going, 
and the demand in that direction is more pressing than 
ever. At the moment there is no prospect of an increase 
in the number of furnaces in blast. Prices are steady at 
the full maximum rates of 127s. 6d. per ton, f.o.t., for 
parcels of mixed numbers-of Bessemer iron, and special 
brands are at 140s. per ton f.o.t. 


Iron Ore. 


An effort*is being made to increase the output of 
iron ore in order to meet the brisk demand that is being 
experienced by raisers in every part of the district. The 
demand for foreign ores is steady, and deliveries come to 
hand pretty regularly. 


Steel. 

In the steel trade there is marked activity in 
every available department. Most of the attention of 
makers continues to be given to the turning out of various 
sorts of semi-finished steel, used for a variety of purposes, 
both in the district and away. Billets are steady in price 
at £10 7s. 6d. per ton, and represent a big business. For 
steel shipbuilding material there is a good, solid, all-round 
demand, and it is likely to be heavier. Ship plates are at 
£11 10s. per ton, and boiler plates are at £12 10s. per ton 
Rails are only rolled on special account, for work of 
national importance always comes first. Heavy sections 
are at £10 17s. 6d. to £11 per ton, light rails £14 to £14 10s., 
and heavy tram rails are at £14 per ton. 


Fuel. 

For steam coal there is a brisk demand at 27s. 6d. 
to 30s. per ton delivered. House coal is at 30s. to 398 2d 
per ton. East Coast coke is in strong demand at 38s. 6d. 
to 42s. 6d. per ton delivered, and Lancashire sorts are at 
37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


TE improvement in the deliveries to home 
consumers which was noted last week has been maintained, 
and the tone of the market is somewhat more cheerful in 
consequence. The position varies at different works, and 
some makers are as urgently in need of trucks as ever, 
but more iron is undoubtedly being got away, and as a 
consequence the Control Committee has issued a few 
supplementary allocations to consumers who are urgently 
in need of increased supplies. A good inquiry is reported 
for forge iron, but with the furnaces working more regularly 
there is less of that quality being produced, and makers’ 
stocks of forge iron have been reduced to relatively small 
proportions. For home consumption, No. 3 Cleveland 
pig, No. 4 foundry and No. 4 forge are firm at 95s., with 
a premium of 4s. for No. 1. For export the quotation is 
114s. for the standard quality, with No. 1 at a premium 
of 5s. 


Hematite Pig Iron. 


There is no cessation of activity in the hematite 
pig iron trade. The extensive use of basic iron for steel 
making—there are now twenty furnaces in blast on basic 
iron in the district—is serving the double purpose -of 
reducing the import of foreign ore, and also relieving the 
great pressure of demand for hematite iron. Of course, 
the whole of the make on the North-East Coast readily 
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regards transport. 


It has been suggested, for instance, 
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passes into consumption, but still no consumer is allowed 








to 





Aprit 26, 1918 


THE ENGINEER 








371 











to go seriously short, and there is still a surplus for 
shipment. For home consumption, mixed numbers of 
hematite are firm at 122s. 6d., while for export the price 
js 147s, 6d. f.o.b. . 


Manufactured Iron and Steel Trades. 


Business in the manufactured iron and steel 
trades continues to run on exceptional lines. Outputs 
are being maintained at the highest possible level. and as 
priority claims dominate the rolling of all classes of steel 
and all material] is classified according to control, supplies 
are always available for those engaged on Government 
contracts, with due regard to the importance of the work 
on hand, while little can be obtained by ordinary 
customers. The production of heavy steel plates, angles, 
sections, and other constructional material for the ship- 
yards is well maintained. Supplies are going forward 
satisfactorily. The allocation scheme is reported to be 
working exceedingly well, and is being loyally forwarded 
hy the manufacturers. The principal quotations for home 
trading are as follows :—Steel ship plates, jin. and upwards, 
£11 10s.; yin., £11 15s.; Jin., £12; under jin. down to 
jyin., £14 10s.; under ,,in. down to }in., £16; under 
lin. down to #in., £17; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
eommon iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.: 
double best bars, £14 15s.; iron ship angles, £13 > 15s.: 
steel hoops, £17 10s. to £18 10s.; sheets produced by steel 
re-rollers, above ,‘gin. thick, £16; jin. and under to 
16 gauge, inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, 
squares, &e., £12 10s. The following are nominal} 
quotations for export :—Common iron bars, £15 7s. 6d.; 
best bars, £15 12s. 6d.; double best bars, £16; treble best 
bars, £16 7s. 6d.; packing iron, £13 10s. to £14 10s.; 
packing iron, tapered, £15 15s. to £16 10s.; iron ship 
angles, £15 to £15 10s.; iron ship rivets, £21; steel bars, 
basic, £16 10s. to £17 10s.; steel bars, Siemens, £16 10s. 
to £17 10s.; steel ship plates, £13 10s. to £15; steel 
joists, £13; steel hoops, £19 to £20; steel sheets, singles, 
£20; steel sheets, doubles, £22; steel strip, £17 10s. to 
£18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Scrap. 


There are some indications of weakening in 
foundry scrap, although it may only be a temporary 
phase. During the past week or two very few sales have 
been recorded, and there is now quite a lull in the market. 
Dealers, however, are not at all alarmed, as they have 
enough work on hand in meeting current contracts. 
There is quite a good demand for heavy wrought scrap, 
and consumers take all that comes into the market at the 
full maximum price on trucks, plus dealers’ charges. 
Considerably more couid be sold, but the make is severely 
limited. The shortage of steel scrap is becoming even 
more acute. Up till recently there were always fair 
parcels of mixed wrought and steel to be had, but during 
the past few weeks this scrap has also become scarce. 
Practically all the new steel scrap made in the district is 
now returned direct tu the works supplying bars, plates, &c. 
The principal quotations are :—Wrought iron scrap, £6 5s.; 
wrought iron scrap mixed with steel or other materials, 
£2 10s.; second-hand rails, £10; heavy stcel melting 
scrap without guaranteed analysis, £5 5s.; steel turnings 
and borings mixed with wrought iron or other materials, 
£2 10s.; all other classes, heavy or light, £5 5s.; heavy 
steel melting scrap, guaranteed analysis not over 0.04 per 
cent. phosphorus and sulphur, £6 5s.; not over 0.05 per 
cent., £6, 





The Coal Trade. 


Throughout the Northern district the pressure in 
the coal trade is most marked. The activity which has 
ruled for a month past has been further accentuated this 
week, and it is not alone in steam coals, though, no doubt, 
it is greatest in them. The Blyth and Tyne collieries are 
so fully booked up with shipping trade that they cannot 
take further business for this month’s loading, and it is 
especially significant that they have advanced their 
quotations for shipment to neutrals by 2s. 6d. per ton, or 
to 35s., a move they are perfectly entitled to make, seeing 
that the schedule figures are minima in the case of neutrals. 
That coal of this class is now becoming scarce is proved 
by the fact that local household consumers have had 
their deliveries deferred, and are obliged to wait until the 
demands of the shipping trade have been satisfied. 
Durham coals are also as brisk and strong as those of 
Northumberland. There is a full inquiry for gas, coking, 
and manufacturing fuels for shipment as well as for home 
trade account, and the production is quickly absorbed, 
even bunker coals now participating in the general 
improvement, The demand for screened peas and nuts 
and washed smalls can hardly be met, and points to the 
moral that more collieries in Durham should be equipped 
with screening and washing plants. Coke, too, finds a 
ready outlet, and while the consumption for iron and steel 
and munition making is heavy, the inquiry for shipment 
is good. It seems almost certain, however, that there 
will be still less coal available for shipment to neutral 
countries. The Norwegian State Railways entered the 
market this week for their June-July requirements, and 
the contract placings are awaited with interest, in view of 
the present trade position. Principal quotations are as 
follows :—Northumberlands : Best Blyth steams, 29s. 6d. 
to 32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; 
Tyne prime steams, 29s. 6d. to 30s. 6d.; unscreened for 
bunkers, 23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. 
for the home trade, 28s. 6d. to 32s. 6d. for export ; best 
Blyth smalls, 21s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and 
nuts, 31s. to 33s. 6d. Durhams: Steam (locomotive), 31s. 
to 32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 
25s. to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s.; best bunkers, 27s. 6d.; superior qualities, 
30s.; sthithies, 29s. to 33s. 6d.; peas and nuts, 31s. to 
33s. 6d.; coking coals, 19s. 6d. to 20s. 6d.; patent oven 
coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. for home 
use, 45s, for export ; gas coke, 32s. 6d. to 35s. 














SHEFFIELD. 


(From our own Correspondent.) 
An Interesting Point. 


Tuat the ten-mile radius rule is not one that 
can be broken with impunity, was made perfectly clear 
to a shell examiner at the Munitions Tribunal here on 
Monday. The man, who was unacceptable to the Army 
people under any military category, was summoned for 
having lost 774 hours, and his reply was that much of the 
time had been lost through difficulty in reaching work 
from his home, fourteen miles away. That statement 
brought the representative of the Ministry of Munitions 
to his feet. Defendant, he said, was committing an offence 
under the Defence of the Realm Act by living more than 
ten miles away from his work. It was, in fact, an offence 
for which both defendant and the firm employing him 
were liable to be fined. In this case, however, the penalty 
was imposed upon the man only—a fine of £3. At the 
same Court there was forthcoming some remarkable 
evidence that the evil of time-losing has not been greatly 
reduced by the crisis through which the Allies’ cause is 
now passing. A dozen defendants had between them 
lost 12774 hours, or an average of just over 106 hours 
each, the lowest individual loss being 70} hours, and the 
highest 159}. Five of these men earned average wages 
totalling £38 per week, or £7 12s. per man, the lowest 
being £4 19s. and the highest £11 6s. 6d., the latter, ] may 
add, representing the wage for one week of a young fellow 
of twenty-five years. He had lost 111 hours. That 
such men are standing in their own light is of very little 
relative importance. They do so wilfully, for several of 
them had been previously fined. What matters is that 
they generally, by their offence, stay the work of others 
in munition departments, and so hinder general pregress 
in production. There is not even the same excuse that 
once did duty rather successfully in such cases, for the 
present strain upon workers, although undoubtedly 
severe, is by no means what it was two or three years 
ago. In fact, | was speaking with some male munition 
workers a few days ago, and found that now, as a regular 
practice, they are only engaged five days a week, and then 
generally for only eight hours a day, in spite of which 
their wages are good, often averaging £5 per week. That, 
of course, does not apply all round—far from it. It is, 
however, an instance of how the strenuousness is slacken- 
ing in some departments. 


The High-speed Steel Litigation. 


High-speed steel-making circles attach great 
importance to the result of the appeal heard in London 
last week. After protracted litigation, Mr. Justice 
Younger, in mid-December last, delivered judgment in 
the case of Arthur Balfour and Co., Limited, of the Donne- 
mara Steelworks, Sheffield, who petitioned for the revo- 
cation of letters patent, granted in 1912, to Stahlwerk 
Becher, A.G., of Krefeld Willich, Germany, in respect of 
an invention for an improved high-speed tool steel, the 
respondents being the German patentees, and Darwin 
and Milner, Limited, of Sheffield, mentioned as licensees 
under the patent. The petition, it may be recalled, was 
based on the ground of prior user and want of novelty. 
The invention consisted of the addition of cobalt up to 
15 per cent. to the other ingredients of high-speed steel, 
and the petitioners said they had been in the habit of using 
cobalt for at least twelve months prior to the date of the 
patent. In making an order revoking the patent, his 
lordship said the sole question to determine was whether 
the objections to the validity of the patent had been estab- 
lished, and he had come to the conclusion that they had. 
It was clear that on February 22nd, 1911, high-speed 
tool steel, under the letters and number ‘S.A. 147,” 
was manufactured by the petitioners. That had been 
proved to his lordship’s satisfaction. It was true that 
in that year—1911—this steel was not, in fact, exten- 
sively sold or put upon the market; but the petitioners 
had manufactured it in repeatedly increasing quantities 
since 1912, and it had been put into the hands of pur- 
chasers in Canada and the United States before the date 
of the patent. His lordship held that the invention 
claimed was for a mere prescription, and in no sense for 
a process of manufacture. The ingredients and _ per- 
centage could be easily ascertained by analysis by any 
competent chemist. In his opinion the allegations of the 
respondents that everything done by the petitioners 
prior to the date of the patent was merely experimental, 
and that there was no such public knowledge of the peti- 
tioners’ prescription as would serve to invalidate the 
respondents’ patent, were not established. 


A Decisive Win. 


Following that judgment a stay of execution 
for six weeks was granted pending an appeal, and the 
appeal was heard last week, with the result that it was 
dismissed, with costs. Experts differ as to the value of 
cobalt in high-speed steel, but, as the evidence proved, 
Balfours have used it for years. Indeed, it might be said 
that every high-speed steel manufacturer in this district, 
at any rate, is familiar with its use, and, to a greater or 
less extent, it has been recognised as one of the alloys of 
that steel, though it is a costly alloy. The great point, 
however, is that the case fought so thoroughly by Balfours, 
and won so decisively, affects the high-speed steel trade 
generally, leaving manufacturers’ hands perfectly free 
for development. An immense amount of time and 
money has been spent, especially since the war began, 
in research work, and it would be quite a mistake for 
anyone to imagine that this work has not borne fruit, 
simply because patents have not been applied for. The 
results of research work in the laboratories of Sheffield 
are of an eminently satisfactory character, and may be 
well trusted to stand the test of after-war demands, as 
they certainly are doing regarding the nation’s present 
requirements. The high-speed section of the Sheffield 
steel trade is thoroughly alert, and will remain so. 


Pit Props and Bars. 


A considerable degree of interest.in the colliery 
circles of Yorkshire, Derbyshire and Notts, the District 





Pitwood Committee for which area, under the Mines 
Department of the Board of Trade, has its headquarters at 
Barnsley, was manifested in the tests made at- Manchester 
on Tuesday and Wednesday, into the practicability of 
ferro-concrete props and bars as substitutes for ordinary 
pit timber. That special interest should be manifested in 
the district indicated is natural, for from the pits of the 
three counties is won 26 per cent. of the coal output of the 
United Kingdom, and the prop and bar timber consumed 
runs to 1000 tons a day. It is a notable fact, however, 
that in the collieries of Yorkshire, Derbyshire and Notts, 
for every ton of timber used, 170 tons of coal are got. 
At least, that is the average, whilst that of South Wales, 
for instance, is only 33 tons of coal for every ton of timber. 
What is felt in this district, where some very fine propping 
systems are in vogue, notably, I believe, at the Tinsley 
Park Colliery—one of the Sheffield concerns—is that, 
quite apart from the present extreme difficulty in securing 
pit timber, wood props and bars have been, for some years, 
gradually losing ground, steel taking their place. That, 
of course, is now equally difficult to obtain, not even 
scrap tube or rails being available. In pre-war days, _ 
when the latter material was free and plentiful, a very 
great deal of it was used in lengths of anything from 6ft. 
to 9ft. The shorter length was often used singly for 
propping at or near the face,and stood up well, but the 
longer pieces were usually bolted together, two pieces 
making one support. Colliers, however, cling to their 
strong prejudice against any substitute for timber, which 
they say “ talks to them,” by which, of course, they mean 
that the cracking sound foretelling the collapse of a timber 
prop gives them warning to clear out of danger. The 
practice has, therefore, been judiciously to intersperse 
these steel props with the larch or other wcod customarily 
used. In the roadways supports, consisting of 8in. steel 
girders as bars, with timber props, have been standing in 
some pits for 15 years. Either ferro-concrete or some 
other substitute for timber will have to be adopted as a 
general practice, and the concrete tests, as I witnessed 
them, were very satisfactory. A point about them 
should appeal to the managements of deep mines, such as 
those in the Doncaster coalfield ; concrete props may be 
left in a worked-out section with impunity, whereas the 
removal of a single piece of timber, to guard against the 
danger of fire, has been known to cost from £5 to £15. 


Round the Works. 


There are fusion rumours here regarding some 
very well-known steel businesses, and about one of them 
there seems little doubt. If it comes to anything, as it is 
believed it will, two considerable steel interests which 
have been more or less in competition will come to a 
working arrangement, if not to actual amalgamation. 
Another rumour relates to an even larger concern with 
important foreign connections. The rapidity with which, 
new buildings are going up in some of the suburbs is 
necessitating the opening of another branch of the Sheffield 
Labour Exchange at Ecclesfield. In the latest list of 
Government contracts some of the Lincoln and Grantham 
firms are mentioned for the supply of locomotive boilers 
and oil and portable engines, and in the same list a very 
large quantity of work is in hand for steam tractors ; and 
an order for threshing machines has gone to Gainsborough. 
War-office contracts placed in Sheffield include large 
quantities of tools, springs, and steel dies. In somie Cases 
orders to sub-contractors for shells have not been renewed 
as an outcome of the new official policy, and such firms are 
now open for work of a more general character. Motor 
car steel, especially spiral and Jaminated springs, is in very 
heavy demand, but railway springs are dull. The call 
for certain classes of tools and cutlery for Government 
purposes is not nearly so insistent as recently, but the 
demand for all kinds of farm and land work tools is really 
urgent, makers being encouraged by the freer granting of 
priority certificates considerably to raise their rate of 
output. Cutlery manufacturers have as much work as 
they can undertake on the commercial side, in spite of 
constantly rising prices, workers’ wages having risen since 
the war began by. fully 60 per cent., including an average 
advance of 20 per cent. just granted. Silversmiths are 
being called upon to place more of their stamping 
machinery at the disposal of the Government for the 
making of certain munition parts. 


Iron, Steel, and Coal. 


Forge and foundry irons still keep scarce, with 
little real change in the position locally, and every corner 
is being turned over in the search for scrap. Hematite 
iron appears to be coming forward quite as well as one 
could expect, deliveries under allocation being very fair. 
The position in steel is becoming interesting, and but forthe 
sudden call for certain war material, in which unexpected 
wastage has occurred through the enemy push, and also 
for shipbuilding purposes, the available margin for private 
trade would have been of an appreciable width. As it is, 
from what one can gather, supply is fairly comfortably 
meeting demand for acid quality. Castings and forgings 
are under a pretty urgent request, and the rolling mills 
are full of work, enormous stocks of billets being handled. 
Much of the material is required in aircraft manufacture 
and for tanks. Crucible furnaces are rather irregular, but 
electric furnaces are kept very busy. The number of 
miners joining the colours is having a distinct effect upon 
colliery outputs, and the position as to supplies is becoming 
acute. Collieries are under great pressure, inland con- 
sumption being very heavy, whilst exports to Allies and 
on Government account call for a large tonnage. Steam 
slacks are asked for in bigger bulk than can be delivered 
as required, and there is nothing now on the open market. 
The house coal position remains unchanged, except that a 
scheme is now under consideration by which it is proposed 
to ration Yorkshire on similar lines to the plan in operation 
in the London area. Best South Yorkshire steam hards 
are quoted 19s. to 19s. 6d.; best Derbyshire hards, 
18s. 6d. to 19s. ; second quality, 18s. to 18s. 6d. ; cobbles, 
17s. 6d. to 18s. 6d. ; and nuts, 17s. to 18s. per ton at pit. 
Slacks are unchanged. In house sorts branch is quoted 
23s. to 23s. 6d., and best Silkstone 20s. to 21s. 
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SCOTLAND. 
(From our own Correspondent.) 


Wages. 


THE Committee on Production has issued its 
award in the application made by the Central Tron- 
moulders’ Association and the Associated Ironmoulders 
of Scotland for an advance in wages of 100 per cent. on 
pre-war rates, and for an increase of 30 per cent. on all 
pre-war piece prices jobs8. The first claim has been dis- 
missed, but under the second the advance of 10 per cent. 
on piece rates granted in March, 1915, has been increased 
to 174 percent. The committee has also granted a bonus 
of 12} per cent. on earnings to plain time-workers in the 
employ of the Scottish Association of Master Heating, 
Ventilating and Domestic Engineers, and a bonus of 
7} per cent. to piece workers. 


Pig Iron. 


The demand for Scotch pig iron is extraordinarily 
heavy. Every available ounce of the output is being used 
locally in connection with Government work, augmented 
by supplies of Middlesbrough grade. Home prices remain 
unchanged, while export values are particularly firm, 
despite the fact that little or nothing is being done in this 
department. Licences are now seldom granted. 


Quotations. 


Approximate quotations are as follows :—Monk- 
Jand and Carnbroe. f.a.s. at Glasgow, Nos. 1, 140s.; Nos. 3, 
135s.; Govan, No. 1, 135s.; No. 3, 130s.: Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 150s.; Nos. 3, 145s.; Glen- 
garnock, at Ardrossan, No. 1, 140s.; No. 3, 135s.; Eglin- 
ton, at Ardrossan or Troon.and Dalmellington, at Ayr, 
Nos. 1, 145s.; Nos. 3, 135s.; Shotts, at Leith, No. 1, 150s.; 
No. 3, 145s. per ton. 





Finished Iron and Steel. 


There is still no change to report in the position 
of the Scotch steel and iron trades. The new Man Power 
Bill has certainly caused a certain amount of agitation in 
view of the large number of workers and also those in 
responsible positions involved, but, doubtless, this will 
disappear as the situation becomes clearer. At the steel 
works there is a constant demand for shell bars and ship- 
building sections. Semi-finished material, too, such as 
billets and slabs, is eagerly sought after. Steel sheet 
makers have considerable difficulty in keeping deliveries 
of war requirements up to date, and, consequently, com- 
mercial orders are receiving little attention. Several of 
the works are entirely tied to Government business. In 
the malleable iron trade the pressure for the best iron is 
fully maintained. Wagon builders and railway workshops 
are absorbing big quantities, while shipbuilders are taking 
large deliveries of certain sections. All classes of engi- 
neering firms are excessively active. There is a very busy 
market for nails for the home trade, and hoop makers 
also are securing plenty of good orders. Makers of machine 
tools have no difficulty in maintaining employment. 


Coal. 

Brisk conditions characterise all branches of 
the Scotch coal trade, and exports are comparatively 
good under present circumstances. All classes of 
fuel are in eager demand. In the West of Scotland 
the call for household sorts is remarkable for the 
time of the year, while considerable quantities of 
domestic sorts are being shipped to the Irish market. 
Export tonnage has been in better supply of late, though 
the actual returns do not show much fluctuation from 
week to week, with the exception of an occasional rush 
of business. In the Lothians district the collieries are 
very busy. In the Fifeshire district difficulty is expe- 
rienced in meeting demands, both for local and Govern- 
ment consumption. The shipping department is mode- 
rately busy. The aggregate shipments from Scottish 
ports during the past week amounted to 151,762 tons, 
compared with 182,871 in the preceding week and 134,727 
tons in the corresponding week of last year. Ell coals 
are quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. 
to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 21s.; first-class screened navi- 
gations, f.o.b. at Methil or Burntisland, 29s. to 31s.; first- 
class steams, 24s. to 25s.; third-class steams, 24s.; best 
steams, f.o.b. at Leith, 26s. 6d.: secondary qualities, 
25s. 6d. per ton. All prices quoted only apply to French 
and Italian business ; for all other orders, 2s, 6d. per ton 
must he added. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Stacking Coals. 


Soutu Wales colliery companies received recently 
a circular from the Coal Mines Department of the Board of 
Trade stating that the Coal Controller would be glad if 
collieries, when temporarily short of orders, would 
stack coal so far as they were able rather than lay the 
pits idle. This circular, which created some surprise 
locally, is somewhat confusing, inasmuch as it is in conflict 
with the scheme which was brought into operation on the 
15th inst. for the allocation of orders and restriction of 
output. Under that scheme collieries are instructed by 
the Board of Trade to cut down their production to a 
level which, for the current month, means a stoppage of at 
least one day a week, and in the case of some collieries 
two days a week. Colliery companies do not like stacking 
cals, and, furthermore, it is very questionable whether the 
inajority have the accommodation to do so, seeing that 
the small coal problem has for a long time been so acute 
that huge quantities of smalls, mostly of inferior type, have 
had to be banked and have taken up the space that is 
available. It is estimated that the total quantity of 
smalls already banked runs into several million tons. The 
Coal Controller's attention is being drawn to the facts 
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existing here, and the opinion appears to be that in all 
probability the circular was intended to apply more to 
other coal-producing centres than South Wales. 


Miners and Shipyards. 


Colliery workers in the Swansea (Anthracite) 
Miners’ District are being invited to enrol for employment 
in the shipbuilding yards, and the terms are 12s. 6d. per 
day for miners, timbermen and repairers, plus 17s. 6d. 
per week if married or unmarried with dependents, and 
plus 10s. 6d. per week to unmarried men or men whose 
homes are partially dependent on them. If the current 
local rate of wages is higher, the enrolled workmen are to 
receive such rate ; but if it is less, the current wage will be 
supplemented by a maximum of 15s. per week. Families 
of such workmen will continue to receive supplies of house 
coal as at present, and in the event of the cessation of his 
new employment, the miner will’ be entitled to an out-of- 
work allowance of 3s. 6d. per day (including Sundays) for a 
period not exceeding four weeks. Registration is open to 
men over 35 years of age. 


Steel Workers’ Hours. 


One of the questions under consideration at a 
recent meeting of the Wages Board concerning steel 
workers in this district was that of the early finish on 
Saturdays. One of the members of this Board gave a 
report of the proceedings to a meeting at Ebbw Vale 
recently, and said that a letter from the Minister of 
Munitions stated that the Employers’ Association affirmed 
that the men’s contention that no loss of output would 
result from the change had not been realised. The reply 
of the men’s representatives was that the reduction of 
output was not due to the early finish on Saturday, and if 
it was necessary to work longer hours in order to provide 
material for the defeat of the Germans, the men were 
willing to work Saturday night and Sunday, but they 
repudiated the suggestion that the stoppage of a couple of 
hours on Saturday had anything to do with the reduction 
of production. The meeting, after hearing this report, 
decided to adhere to the decision to finish work on 
Saturdays at 1 o’clock in place of 4 o'clock. 


Tramway Manager’s Difficulties. 


The manager of the Cardiff Corporation Tram- 
ways recently made an appeal to users of the trams to do 
their shopping earlier in order not to cause inconvenience 
and congestion just at the times when the service is 
required for business men and workers. The manager 
informed the Corporation Committee a day or two ago 
that ladies are the chief offenders, and that unless the 
position improves there would be no alternative but to 
exclude them from the cars, which would be reserved for 
people producing authority showing they were on work 
essential to the interest of the war. 


Colliery Accounts. 


Government control of collieries has imposed a 
heavy task upon the stafis of these undertakings in 
supplying certain returns, but the recent demand for a 
monthly statement of accounts has called forth from the 
South Wales Coalowners’ Association a strong protest, 
as it is contended that the burden that it will impose 
upon their accountants and staff will be altogether too 
severe. The information which is required is very 
technical and detailed, and for many undertakings it is 
regarded as physically impossible for their depleted staffs 
to get out the returns. The Coalowners’ Association for 
this district has put forward the suggestion that a quarterly 
statement would meet the Controller's purposes. The 
matter has since been before the Mining Association of 
Great Britain, and that body has decided to make repre- 
sentations to the Controller on the same lines as has the 
South Wales organisation. 


Current Business, 


The coal market, although it can scarcely be 
described as active from the point of view of new business, 
has fully maintained the firmness which was manifest all 
last week. Colliery companies almost without exception 
are extremely busy, with the result that there is no 
thought of limiting production in view of the urgent need 
for coals. Small coals, however, are not so consistently 
good. Superior bunker qualities are in brisk demand 
and are quite strong, but the call for inferior smalls has 
eased down and the supply of those grades is increasing. 
The inland inquiry is very active. As regards house coals, 
consumers in this district are advised by the District Coal 
and Coke Supplies Committee to stock coals during the 
summer months. The Committee has made representa- 
tions to the Controller that Monmouthshire, Glamorgan, 
Carmarthenshire, Breconshire, Cardiganshire and Radnor 
should be excluded from the proposed scheme for rationing 
of house coal, as there is no necessity for it to apply to this 
district for the time being. Coke is a very firm section, 
the demand exceeding the supply, while patent fuel 
makers are busy. Pitwood is coming along fairly freely, 
the price being unchanged at 65s. 


LATER. 


The situation prevailing in the coal trade remains 
unchanged, and is very firm. The Admiralty authorities 
are busy, and, consequently, it is extremely difticult for 
exporters to secure the release of any coals, except smalls, 
for early loading. Coke is not so strong in demand for 
home works, but the patent fuel trade keeps very brisk. 
Supplies of pitwood are not so good, and the tone is firm 
at the maximum of 65s. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d. ; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d. ; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s. ; washed smalls, 25s. ; best Monmouthshire 
Black Vein large, 32s. 6d.: ordinary Western Valleys, 
31s. 6d. ; best Eastern Valleys, 31s. 6d. ; seconds Eastern 





Valleys, 30s. 6d. Bituminous coal: Best households, 
35s. 6d.; good households, 33s. 3d.; No. 3 Rhondda 


large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 
29s. 6d. ; through, 24s. 6d. and 26s. ; smalls, 19s. 6d. and 





a 
——_—__ 
2ls. 6d.; best washed nuts, 32s. 6d.; seconds, 31s. ; 
best washed peas, 30s.; seconds, 29s. Patent fuel, 


32s. 6d. ; coke, 50s. Pitwood, ex ship, 65s. 


Newport. 


The position regarding the trade in this distric 
continues’ very satisfactory, the demand being easily 
sufficient to give collieries full employment. Schedul: 
prices (less 2s. 6d. for France and Italy) :—Steam coal : 
Best Newport Black Vein large, 32s. 6d.; Western 
Valleys, 31s. 6d.; best Eastern Valleys, 31s. 6d.; other 
sorts, 30s. 6d. ; steam smalls, 20s, 6d. to 23s. Bituminous 
coals: Best house, 35s. 6d.; seconds, 33s. 3d. Patent 
fuel, 32s. 6d. Pitwood, ex ship, 65s. ° 


Swansea. 


Some improvement has been noticeable in the 
eall for leading anthracite descriptions during the past 
week. There is considerable room for more improvement, 
Steam coals have moved off more freely. Schedule 
prices (less 2s. 6d. for France and Italy) :—Anthracite : 
Best breaking large, 32s. 6d.; second breaking large, 
31s. 6d. ; third breaking large, 30s. ; Red Vein large, 28s. : 
machine-made cobbles, 41s.6d. to 45s.; French nuts, 41s. 6d. 
to ; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. to 
37s. 6d.; machine-made large peas, 22s. 6d.;  rubbly 
culm, 13s. to 15s. 6d. ; duff, 9s. to 10s. 6d. Steam coal : 
Best large, 32s. 6d. ; seconds, 29s. 6d. ; bunkers, 24s. td, 
and 26s. ; smalls, 19s. 6d. and 21s. 6d. Bituminous coal : 


45s.; 





Through and through, 29s. 6d. ; smalls, 26s. 6d. Patens 
fuel, 32s. 6d. 
Tin-plates, 
The tin-plate market continues firm, and 


manufacturers are acting very cautiously in view of the 
tin position. The official price of tin is given as £345, 
but it is doubtful if any could be bought under £351 7s., 
delivered in small quantities. Quotations :—I.C., 20 

i4 112 sheets, 32s. Block tin, £343 per ton cash and 
for three months ; copper, £110 per ton cash and for three 


months. Lead: Spanish, £29 10s, per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya InstituTion oF Great Brirarn.—Albemarle- 
Piccadilly, W. 1. ‘* Food Production and English Land,” 
Sir A. Daniel Hall. 5.30 p.m. 

Tue Junior INSTITUTION OF ENGINEERS.-—39, Victoria-strect , 
Westminster, S.W.1. ‘ Refrigerating Chambers and Heat 
Insulation,” by Mr. E. C. West. 8 p.m. 


street, 
by 


SATURDAY, APRIL 27rx. 


Society or Great Briraryn.—Albemarle-street, 
** Modern Investigations of the Sun’s Sur- 
3 p.m. 


Roya 
Piccadilly, W. 1. 
face,” by Professor H. F. Newall (Lecture 1.). 


TUESDAY, APRIL 30rn. 


John-street, Adelphi, W.C. 2. 
by Sir Walter Egerton. 


or ARTs. 
“ British Guiana,” 


Royat Soctety 
Colonial Section. 
4.30 p.m. 
(Nortu-Eastern 

* Syn- 
7.15 p.m. 


Junior INSTITUTION OF ENGINEERS 
SecTIoN).—Mining Institution, Newcastle-on-Tyne. 
chronous Clocks ”’ and ‘‘ The Soldering of Aluminium.” 

Nortu-East Coast INsTITuTION OF ENGINEERS AND SHIP- 
BUILDERS.—Lecture Theatre of the Literary and Philosophical! 
Society, Neweastle-on-Tyne. Paper, ‘‘ High Speed Internal 
Combustion Engines,” by Mr. Harry R. Ricardo. 7 p.m. 

MAY 


WEDNESDAY, ist. 


Roya Institution oF Great Britarn.—-Albemarle-street, 
W. 1. Annual meeting. 5 p.m. 
Royan Socrery 


Ordinary meeting. 
Mr. George Martineau. 


or Arts.—John-street, Adelphi, W.C. 2. 
‘Sugar from Several Points of View,” by 
4.30 p.m, 


THURSDAY, MAY 2np. 


Adelphi, W.C. 2. 


Royat Socrery or Arts.—John-street, 
by Mr. Gerard 


Special lecture, ‘* The Freedom of the Seas,” 
Fiennes, 4.30 p.m. 

INsTITUTE OF METALS.—Institution of Civil Engineers, Great 
George-street, Westminster, S.W. 1. Eighth annual May 
Lecture on ‘‘ The Formation of Diamond,” by the Hon. Sir 


Oharles A. Parsons. 5.30 p.m. 
THURSDAY AND FRIDAY, MAY 2np AND 3prb. 


Tron AND STEEL INSTITUTE.—Institution of Civil Engineers, 
Great George-street, Westminster, S.W. 1. Annual meeting. 
10.30 a.m. Thursday: 10 a.m. Friday. 


FRIDAY, MAY 3rp. 


-Albemarle-street, 


Roya InstiruTion OF GREAT BRITAIN. 
by Sir George 


W.1. “The Spinning Top in Harness,” 
Greenhill. 5.30 p.m. 

InsTITUTION OF MECHANICAL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. |. 
Final general meeting of session. The discussion on the paper 
“‘The Employment of Women in Munition Factories,’ by Miss 
Monkhouse, will be concluded. 6 p.m. 

SATURDAY, MAY 4rxa. 

Tue Roya InstiruTion or Great Brrrar.—Albemarle- 
street, W.1. ‘‘ Modern Investigation of the Sun’s Surface 
(Lecture Li.), by Professor H. F. Newall. 3 p.m. 


WEDNESDAY, MAY 8rx. 


THe Instirvtion or AvtTomosiLtE ENGInerrs.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, “* Com- 
mercial Steels and their Heat Treatment,” by Mr. J. B, Hoblyn. 
7.30 p.m, 

SATURDAY, MAY llItx. 


Lonpon AssocraTion OF FoREMEN EnGInrers,—Cannon- 
street Hotel, London, E.C. Sixty-fifth anniversary Festival. 6 p.m. 
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THE USE AND AIM OF COST ACCOUNTS. 


Mr. J. H. Guy, the Controller of Munitions Accounts, 
Ministry of Munitions, recently gave a lecture to the prin- 
cipals, teachers and students of technical institutions, 
polytechnics, and evening institutes, on “The Use and 
Aim of Cost Accounts, with particular reference to Recon- 
struction in Industry.” 

The chair at the lecture was taken by the Right Hon. 
Christopher Addison, M.P., Minister of Reconstruction, 
who, introducing Mr. Quy, said :—‘‘ I believe there are, 
short of improved methods of organisation, few things 
of more fundamental and of greater importance to the 
future of British industry than that we should develop 
and make a fuller use of scientifie methods of examining 
costs of production in a most precise manner. One of 
the most important results of applying these methods 
would be of immense setvice in the promotion of indus- 
trial peace, because we should then know with far greater 
exactitude in many cases than we do now, what propor- 
tlon of the cost was due to labour and what proportion 
was due to other processes and to raw materials. One 
of the most striking instances which we had at the 
Ministry of Munitions was where, in a given set of works 
during the course of twelve months, the costs of produc- 
tion diminished 20 per cent., notwithstanding that 
during the same period there had been an increase in 
wages of about 24 per cent. The savings were made, 
of course, in wastages of raw material, in the increased 
saving of by-products, and in various other parts of the 
process. In this particular case which I have in mind, 
the saving was almost al! in respect of raw material and 
in the avoidance of waste. In the course of twelve months 
these things, which were only possible as the result of a 
precise examination of cost, resulted, as T say, in so great 
an improvement in the methods of manufacture by the 
same plant that, notwithstanding an increase in the rate 
of wages, there was still a net diminution in the cost of 
production. 

* It is evident that we can only deal with the grave 
financial position which must exist after the war by in- 
creasing and improving our methods of production, so 
that we can produce more. That means, of necessity, 
that we must adopt, as far as we can, the very best methods 
of production; we can only ascertain what the best 
methods are by precise, methodical and, more or less, 
uniform examination of the costs of the different pro- 
cesses involved ; we should do everything we can in con- 
nection with the future promotion of the well-being of 
British industry to encourage and develop the adoption 
of scientific and precise methods of costing throughout 
our whole industry. There is one other result which, I 
think, will follow. For example, in the pottery trade, 
which, it is quite true, is a small trade, a joint arrangement 
has been established, and the costs of production of the 
different committees are to be set out and the results 
displayed freely to both parties. If it should arise, as 
it well may, that a demand is made for an increase in 
wages, there is something of common knowledge to both 
parties which they can use without prejudice. A good 
many of our disputes, a larger percentage of our in- 
dustrial disputes, have arisen because the one party 
had an insufficient knowledge of the difficulties of the 
other. In this particular case it is clear whether we can, 
or cannot, afford to provide an increase in wages. 

“Further, an examination of the costs will inevitably 
lead us, I think, to the adeption of improved methods 
both of marketing the product and of acquiring and trans- 
porting the raw materials, because it will emphasise the 
necessity of saving where a saving can be effected in the 
various stages of the business, I would like to add that 
so far as any efforts of my own go, as Minister of Recon- 
struction, I propose to lose no opportunity of urging upon 
our industrial leaders, in a way suited, of course, to their 
own particular industries, which they, with the experts, 
will discover, to do all that they can do to promote an 
extension of scientific methods of the examination of 
costs, for, I believe, it will be one of the most important 
factors in the future of promoting the well-being and 
development of British industry.’ 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-strect, Grosvenor-square, W. 1. 


ORDERS 
For the week ending May 5th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Captain of the Week.—Captain W. D. Bentley. 

Next for Duty.—-Captain E. G. Fleming. 

Extract from Gazette.—County of London Engineers (L.A.T. 
Cos.). Temp. Major C. B. Clay to be Temp. Lieut.-Col. (March 
27th, 1918). 

Promotion.—Sapper A. Withall to be Sergeant-Cook (April 
20th, 1918). 

Inspection.—The Commandant desires to congratulate all 
ranks upon the excellent report made by the Chief Engineer, 
London District, on his inspection of the corps during Easter. 
He takes the opportunity of thanking the London School of 
Military Engineering at Esher for the instruction which has 
enabled them to achieve this result. He trusts all members will 
endeavour to obtain the recruits necessary to bring the corps 
to full strength. 

Drilis.—All the drills as set out in the quarterly programme 
will take place as heretofore. 

Special Notices.—The M.O. will attend for the examination of 
recruits on Thursday evening at 6. 

Recruits will attend for engineering instruction with the 
companies, 

By order, 
Mactrop YEARSLEY, 
Captain and Adjutant. 

April 27th, 1918, 








Cootinc Foreines ny Compressep Arr.—Tn our issue of 
March 29th we published, on page 285, a note on the method of 
cooling forgings—particularly 9.2 shell—by jets of compressed 
air. On the information in our possession at the time the device 
appeared to be the invention of a Canadian engineer, but we are 
now informed that the process was patented by Mr. C. P. Sand- 
herg, of the Sandberg Sorbitic Steel Company, Limited, West- 
minster, Mr, Sandberg has agreed to waive all.royalties or 
payment in respect of the patent when used for the manufacture 
of shell for his Britannie Majesty’s Government. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is icated from abroad the name and 
address oj the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Suecifications may be obtained at the Patent office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


114,123 (17,115 of 1917). November 20¢h, 1917 —Low WaTER 
AtarM, Eigil Aage Hansen, 38, Jyllandsvej Frederiksberg, 
Denmark. 

‘Tuts low water indicator for steam boilers comprises a casing A 
containing a bi-metallic spring B. The free end of the latter 
can actuate one arm of an angle lever E pivotally mounted 
between downwardly extending lugs of the plug C. The other 
arm of the lever can press a pointed stylus F upward into a 
boring in the plug as shown. The whistle H ends in a sleeve 
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which can be screwed over a nipple on the plug C and tighten 
a dise G of thin lead plate or other suitable material firmly 
against the end surface of the nipple, so that the boring containing 
the stylus is tightly closed. If the spring is heated and the 
metal which has the greatest dilatation is outside on the same, 
it will through the angle lever E press upward the stylus F, and 
the latter will pierce the lead plate, so that the steam can escape 
to the whistle.— March 21st, 1918. 


INTERNAL COMBUSTION ENGINES. 


114,065 (6146 of 1917). May Ist, 1917.—Liquip Fven 
Injection Device, William John Walker, 18, Savernake- 
road, Hampstead, N.W. 3. 

This is a method and apparatus for injecting liquid fuel into 
the cylinder of an internal combustion engine. The apparatus 
is shown in the drawing, and comprises three plungers A, B, C, 
of which A and B are operated by cam mechanism, and C by 
contact with B. The return motion of each plunger is provided 
for by springs. Plunger B has a recess D in that end which 
comes into contact with plunger C, this recess being for the 
purpose oftragping a predetermined quantity of fuel when the 
plungers B and C are in contact. Liquid fuel is supplied to the 
recess D through a passage E. In either a four-stroke or two- 
stroke engine of the constant volume or dual combustion type 
at a point slightly before the middle of the engine compression 
stroke, the plunger B is set in motion, and thereby comes into 
contact with plungerC, At about the same time as the plungers 
C and B are in contact, the plunger A with air underneath it 


N° 114,065 










SS 


patey, 


: 












is set in rapid motion, thereby compressing the air adiabatically, 
and its stroke is completed at the same time as the recess D, 
filled with liquid fuel, comes immediately below the centre of 
plunger A, this taking place shortly before the end of the 
compression stroke, the degree of compression being such that 
at the air temperature attained the vapour pressure of the 
liquid fuel largely exceeds the air pressure. ‘The consequent 
spontaneous vaporisation of some of the oil due to the high 
temperature air above it, by combustion still further raises the 
pressure above the remainder of the liquid fuel in the recess D. 
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pulverising and injecting the fuel into the cylinder by way of 

the passage G. Further, the following up of the flame above 

the fuel provides me ins for ignition of the mixture already 
formed in the cylinder, thus giving the cénstant volume stage 

of combustion.— March 21st, 1918. 

114,092 (10,668 of 1917). July 25th, 1917.—Cootimne anp 
* Lusrication Systems, Sydney Slater Guy, Woodview, 
Finchfield, Wolverhampton. 

This invention relates to engines of the tandem and double- 

acting types, and in the case of single-acting tandem engines is 

equally applicable, whether the pistons move-in the same or in 
opposite directions. ‘The cylinder or cylinders A remote from 
the crank ease eac.1 communicate by means of a non-return 
valve B with a chamber C, and the pistons of the cylinders into 
which the hollow piston-rods D project are similarly provided 
with oppositely acting non-return valves E, the arrangement 
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being such that during the instroke of each piston a charge of 
oil and air is induced from the crank chamber through the hollow 
piston-rod and past the non-return valve on the piston into the 
outer end of the cylinder. On the return or outward stroke of 
the piston this charge of air, oi] and oil vapour is forced past 
the non-return valve first mentioned into the chamber, where it 
is made to pass through a series of gauze screens F, which 
effectually condense the oil vapour and separate the oil from the 
air, the latter passing out through the vent Ginto the atmosphere, 

while the oil passes through the strainer H into the sump J.— 

March 21st, 1918. 

104,879 (3734 of 1917). March 14th, 1917.—Vatve Gear, 
Charles Henri Claudel, 41, Rue des Arts, Levallois-Perret, 
Seine, France. 

In the valve operating mechanism forming the subject of this 

invention, the inventor combines with the member which 

actuates the throttle valve a wedge device to advance the time 
of closing the admission valve, so that when the throttle valve 
is adjusted for slow speed running, the time of closing the 
admission valve is automatically advanced. By this means, 
instead of closing at a time when the piston has accomplished 
part of the compression stroke, the inlet valve may be caused to 
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close as soon as the piston has finished its admission stroke, 
thereby increasing the amount of compression, The same 
device may be applied to the exhaust valve. Thé’arrangement 
is shown diagrammatically in Fig. 1, and Figs. 2 and 3 show the 
variation of regulation obtainable. A is the inlet valve, and B 
the exhaust valve. Cand D being the wedges which respectively 
operate the valves through the medium of links and rods E, F, G, 
and cams H and J. The period of the inlet valve opening is 
from K to L in the crank pin cirele—Fig. 2—and that of the 
exhaust valve M, N, in Fig. 3— March 14th, 1918. 


LOCOMOTIVES. 


114,077 (8854 of 1917). June 20th, 1917.—Srorace BaTrery 

Locomotives, British Thomson-Houston Company, Limited, 

83, Cannon-street, London, E.C. (a communication from the 
General Electric Company, Schenectady, U.S.A.). 

This is an electric locomotive for mines with a novel arrange- 
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ment of parts, so as to keep the vertical dimensions as low as 
possible. It comprises two sections, pivotally connected, 
each section having two large driving wheels A and two small 








The combined energy of the compressed air under the plunger A 
and of the subsequent combustion of fuel vapour and air above 
| the liquid fuel surface is sufficient for the double purpose of 


undriven wheels B. The storage batteries C are placed above 
the latter, so that the bulk of the weight is on the undriven wheels. 
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Such a construction of locomotive permits the use of a storage 
battery large enough to supply all the necessary power to the 
motors D, and at the same time keeps the height of the locomotive 
so low that it will enter very low entries or rooms in mines. 
The locomotive is provided with controllers F, one at each’end, 
connected up to the motors.—March 21st, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


111,848 (17,044 of 1917). November 19th, 1917.—Etectriciry 
Meter, Landis and Gyr A. G. Zug, Switzerland. 

This is an electric motor meter based on the magneto-electric 
principle with an arrangement for the compensation of the 
friction by means of an auxiliary current derived from the line 
voltage, and with a device which makes the readings of the 
meter proportional to the watt hours consumed. The arrange- 
ment for compensating the friction and the device which makes 
the readings of the meter proportional to the watt hours 
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consumed are connected in series with each other. One form 
of the invention is shown diagrammatically, for the sake of 
example, a meter being chosen in which the commutation of the 
armature is varied as the magnitude of the line voltage varies. 
For this purpose, the insulating slots between the commutator 
segments are not parallel to the axis of rotation, but are led 
round the spindle helically, and the brushes are shifted, as the 
magnitude of the line voltage varies, along the commutator in a 
direction approximately parallel to the axis of the commutator.— 
March 2\st, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


114,004 (3465 of 1917). March 9th, 1917.—Hypravtic 
Presses, Abram Droz, 12, Travessa do Cormo, Lisbon. 

This invention relatus to feeding devices for hydraulic presses, 
and particularly to that type in which a pump is provided and 
operated by a motor, the pump being adapted to take liquid 
from a reservoir and deliver it to a valve chamber. The latter 
is connected by passages with the opposite ends of the cylinder, 
which contains the piston which controls the ram. The valve 
chamber is provided with valve mechanism arranged to put the 
ends of the cylinder alternately in connection with the pressure 
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liquid and the reservoir, so that when the valve mechanism is 
brought into a neutral position no pressure is transmitted to the 
piston. The diagram shows a plant designed according to this 
invention, and the inventor claims :—‘‘ In a feeding device or 
system for hydraulic presses, of the type described, the combina- 
tion of two separate units, a pumping unit in connection with 
the valve mechanism for controlling the pressure and a motor 
unit comprising an electric rotor driving a fly-wheel, the pump 
unit being driven from the driving unit through a reducing gear 
or by electrical means, preferably with means for automatically 
regulating the speed of the motor.’”’—March 11th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


113,987 (1088 of 1917). January 22nd, 1917.—Movu.LpIne 
BUTT-ENDED TUBES FoR TrRES, Dunlop Rubber Company, 
Limited, 14, Regent street, Westminster, and others. 

In moulding butt-ended tubes, according to this invention, 
the mould comprises two parts A, B, of which the part A is a 
vertical core having a base C; the other part B of the mould is 
in the form of a sleeve which fits over and around the mandril 
and rests upon the base, the space D between the mandril A and 
the sleeve B constituting the shaping or moulding space as shown. 
The lower internal surface of the sleeve B fits closely around the 
Jower part of the mandril to make a fairly tight joint as shown 
at E. Above the portions of the mandril A and the sleeve B 
the exterior surface of the mandril A and the interior surface of 
the cover B are shaped to the required form of the butt-ended 
tube. The upper part of the sleeve B is formed with a receptacle 
F of cylindrical shape, and from the lower part of the receptacle 


a passage or channel G extends to the upper part of the internal 
space D between thefmandril A and the sleeve B, thereby 
establishing communication between the receptacle and the 
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internal space of the mould. A ram or plunger H fits into the 
cylinder F to force the rubber into the space between A and B.— 
February 22nd, 1918. 


MISCELLANEOUS. 


109,623 (13,216 of 1917). September 14th, 1917.—Repuctne 
Vatves, Hermann Weber, Wetzikon, Zurich, Switzerland. 

This is a reducing valve designed to be used for controlling 
the flow according to the pressure of fluids, such as highly 
compressed air, oxygen, or carbon dioxide. The construction 
of the valve will be followed by reference to the sectional drawing, 
A being a flexible diaphragm which divides the compartments 
B and C, D the branch for connection to the receptacle for the 
compressed fluid. When the pressure of the expanded fluid in 
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the compartment C drops so low that the pressure on the 
diaphragm A is less than the tension of the spring E, the latter 
forces the diaphragm and the parts F and G inwardly, thus 
opening the nozzle in the stem H, and as soon as the pecking J 
is removed from its seat, fluid from the receptacle to be emptied 
flows through the bore of the stem into the compartment C. After 
sufficient fluid has passed through the valve and the pressure on 
the expansion side in the compartment C rises sufficiently to 
cause the diaphragm A to force back the spring, the packing J 
is forced against its seat and stops the flow of fluid.—March 21st, 
1918. 


SHIPS AND BOATS. 


114,031 (3825 of 1917). March 16th, 1917.—JormnTts For 
Surps’ Priates, George John Carter, Cammell Laird and Co., 
Limited, Birkenhead, and another. 

This invention relates to improvements in the method of 
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Fig.4. 


making fluid-tight joints between the plates of ships’ hulls, 





boilers, &c. As applied to, say, the riveted joints between the 
plates of a ship’s hull which require to be oil-tight, the surface 





of the one plate is provided with a series of indentations or 
serrations which run parallel with the edges of the plates tc he 
jointed, and which are usually located between the rivet holes 
and the respective edges of the plates, but which in some cases 
may extend over the whole width of the abutting surfaces of the 
plates. The serrations are usually formed by indenting the 
plate, so that a series of adjacent and parallel vee-shaped 
grooves are formed, in such manner as to stand above the plane 
ot the plate. When the two plates are drawn together 
by the rivets, the apices of, the vee-shaped parts of the one 
plate are drawn into close contact with the plane surface of 
the other plate. In making the joint, the plates are coated with 
paint, Fig. 1 is an elevation showing the mode of making the 
joint between two plates ; Fig. 2 is a transyerse section with the 
plates separated ; Fig. 3 is an enlarged section of the grooved 
plate, and Fig. 4 is a view, similar to Fig. 2, of a modification.- 
March 18th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of two of the patents given below £18 and on each 
of the remainder £11 have been paid in renewal fees. 


No. 29,162/12.—Respirators. In breathing apparatus for 
miners, &c., the trays of the alkali cartridge are divided into 
compartments by ribs pressed out of the wire net covers. The 
trays may be circular or oval, and of wire gauze or plain or 
perforated sheet iron. Drager, A.B., Germany. 

No. 29,182/12.—Gas producers; ashes, removing. Tn a gas 
producer having a rotary grate and ashpan housed within an air- 
tight chamber, through which ashes are discharged, additional 
sealing means for the shaft are provided consisting of a water-sea| 
in the ashpan, the level of which is maintained uniform on both 


sides of the shaft wall. Kerpely, A. von, Vienna. Dated 
December 22nd, 1911. 
No. 29,251/12.—Glass manufacture; blowing; gathering 


molten metal; shearing. Relates to a machine for the manu- 
facture of hollow glass articles, bottles, &e. According to the 
invention each parison mould is mounted on a separate sliding 
frame, which is moved vertically so as to dip the mould when the 
molten metal is to be gathered. The height of each parison 
mould is adjustable on its frame by means of a screw, so as to 
permit the simultaneous use of moulds of various size on the 
same machine. The knife which cuts off the excess of metal 
from the parison mould is lowered on its return stroke so as to 
avoid disturbing the glassinthe mould. Treuhand-Vereinigung 
Akt.-Ges., Berlin. Dated November 25th. 

No. 29,371/12.—Gas retorts, &c.; discharging. A _ vertical 
gas or like retort, either continuous or intermittent, is discharged 
by a wedge-shaped member at the base adapted to split the 
charge in a vertical plane, this device being used in conjunction 
with a retort which is relatively long and narrow in the hori- 
zontal cross section, and is heated solely or mainly on its sides, 
so that a natural plane of division is produced in the charge. 
Koppers, H., Germany. 

No. 29,566 /12.—Electric meters ; brakes. A brake magnet is 
adjusted by means of one or more magnetic shunts of pre- 
determined dimensions, which are applied to the magnet at the 
corners of the limbs. Blathy, O. T., Budapest. 

No. 29,573/12.—Safety devices for use with inflammable 
liquids, &c. A safety device, particularly adapted for use with 
apparatus in which inflammable liquids are forced by fluid pres- 
sure through pipes provided with protecting jackets containing 
protecting medium, comprises a liquid seal valve acted on by the 
pressures in the inner and outer pipes. Eicken, H. von, and 
Martini and Huneke, Maschinenbau Akt.-Ges., Berlin. 


No. 29,578/12.—Condensing steam. In a condenser system, 
in which the water supplied to a surface or other condenser, and 
the water used for operating an ejector which removes the air, 
&c., from the condenser, are both supplied by a single pump, the 
ejector is arranged in a short circuit comprising a supply pipe, 
discharge pipe, an air separating tank, and a pipe returning air 
free water to the suction side of the pump. Muller, P. H., 
Germany. 

No. 29,654/12.—Gaseous fuel burners. Gas and air are mixed 
for use in gaseous fuel furnaces by directing concentric or alter- 
nate currents of gas and air against a diverging surface, which 
projects towards the source of the currents, and is inclined to 
them at such an angie, whilst the surrounding mixing chamber 
is also so proportioned in its cross-sectional area that the currents 
are spread outwards, and uniformly diffused in layers without any 
appreciable contraction or fluctuation of velocity. Hoeller, W., 
Germany. Dated December 27th, 1911. 

No. 29,696/12.—Explosives. Consists in making explosions 
(1) by mixing the lyes from the manufacture of cellulose by the 
sulphite process with potassium or sodium nitrate ; and (2) by 
mixing potassium or sodium nitrate with the lyes from the 
manufacture of cellulose by the soda process. Raschig, F., 
Germany. 








Tue Mrinerat Resources or Great Brirain.—The Board of 
Agriculture and Fisheries has issued a second edition of the third 
volume of the Special Reports on the Mineral Resources of 
Great Britain, prepared by the Director of the Geological 
Survey, in response to numerous inquiries that have arisen 
through the conditions brought about by the war. ‘The volume 
is mainly a reprint of the first edition, wherein the properties, 
uses, treatment, and modes of occurrence of gypsum, anhydrite, 
celestine, and strontianite are dealt with. Details of the work- 
ings in all parts of Great Britain are given, with statistics as to 
output. In this edition some additional matter respecting 
deposits of gypsum in Nottinghamshire and Somerset, and 
estimates of the reserves of gypsum existing in the various 
districts described, have been added. Copies may be obtained 
through any bookseller, from Messrs, T. Fisher Unwin, Limited, 
1, Adelphi-terrace, London, W.C. 1, who are the sole wholesale 
agents to the trade outside the County of London, or from the 
Director-General, Ordnance Survey Office, Southampton. The 
price is 2s. 


Established. 1856. 
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NORTHERN OOMMAED. . a eenvas POWER 
UIRED to take charge of 40—80 K.W. Oil 
driven Electric Power Station. Applicants must 
internal combustion engines, D.C. generators, batteries, and 
electrical distribution. 
Applications (from discharged soldiers or men ineligible for 
service), stating experience and accompanied by copies of 
be addresxed to— 
VISION @FFICER, ROYAL eae 
40, Forest Road W 


ua W anted.—Engineer Re- 
be competent mechnics, have had experience with 
Starting salary £3 per week. 
testimonials, 
DIV 
Mottingham. 


4144 





ENGINEERS. 
Esrasuisnep 1862. 
FOREMEN, MANAGERS, AND EMPLOYERS 
CONNECTED WITH THE 
ENGINEERING INDUSTRY. 
Monthly meetings are held at the Cannon-street Hotel, E.C. 
Membership is not one to caeames in London. 


JAMES HARRINGTON, 
85, Salisbury-road, Harrow, Middlesex. 


London Association of Foremen 





‘he Propr ietors of Letters Patént 
13.991/10, relating to 
“CONTROLL ix Rivernic AL APPARATUS FROM A 
DISTANC oe ISIRE to DISPOSE of the PATENT or 
to GRANT LIC ENCES to interested parties on reasonable 
terms with a view to. the adequate working of the Patent 
in this country. 
Inquiries to be made to 
CRUIKSHANK and FAIRWEAT HER, Limite, 
65-66, Chancery-lane, London, W.C. 





ort of Bristol.—Ferro-Concrete 
PONTOON FOR FLOATING 
PNEUMATIC ELEVATOR, AVONMOUTH DOCK. 


The Docks Committee invite TEN DF-RS for the construction 


and delivery at the Avonmouth Docks of a FERRO- 
AONCRETE PONTOON for carrying a Pneumatic Grain 
E evato! 


On ond after Wednesday, 8th May. 1918, copy of the form of 
Tender, general conditions. specification, and schedule of 
quantities, and a copy of the contract drawings can be 
obtained from the undersigned on production of a receipt 
she owing that « deposit of £5 has been paid to the Secretary of 
the Docks “ommittee, to whom all cheques must be made 
p yable. Tne a of £5 will be returned to all bons fide 
tenderers hereat 

Teuders must be enclosed in a sealed envelope endorsed 
“Tender for Ferro-concrete Pontoon.” and addressed to the 
Secretary of the Docks Committee, Docks Office, 19, Queen- 
square, Bristol, and must be delivered to him. accompanied 
by the prescribed documents and drawings, before 10am. on 
Wednesday, 22nd May 

The Docks Committee do not bind themselves to accept the 
lowest or any Tender. 


T. A. PEACE, 
Engineer. 
Docks Engineer's Office, 
Avonmouth Doeks, 
Sristo 
30th April, 1918, 393 





y heernes 8 U rban District 


SOU NCIL. 
SHEERNESS WATERWORKS. 

The Sheerness Urban District Council invites TENDERS for 
the SUPPLY and DELIVERY of the following at Sheerness 
East Pumping Station :— 

(a) Cast Iron PIPES and Special CASTINGS. 

(b) Cast and Mild Steel STEAM iy and Galvanised 

teel and Wrought Iron PI 

(c) Two Boiler Feed PUMPS, including Erection. 

‘opies of the specifications, schedules and drawings — be 
suhalona on application (in writing only) to Mr. F. 8. 
Stanton, Civil Engineer, 3, Victoria-street, Tecumauer 
S.W. 1, on deposit of One Guinea (cheques only), which will 
be returned only on receipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘‘Tender for Cast Iron Pipes,” 
“Steel and Wrought Iron Pipes,” or “Feed Pumps,” as the 
cwe may be, together with the documents and drawings, to be 
oe to my office on or before Saturday, the 18th May, 


The Council does not bind itself to accept the lowest or any 
Tender. 
By order, 
VINCENT H. STALLON, 
Clerk of the Council. 
Clerk’s Office, Sheerness, 
20th April, 1918. Be 





Hackney Borough Council.- 
The BATHS COMMITTEE of the Hackney Borough 
Council are prepared to receive QUOTATIONS for any 

or all of the undermentioned PLANT, which is now fixed 
at the Public Baths, Lower ees road. 

Davey, Paxman and Co., COMPOUND STEAM 

E, 25 H. ey oD capable of developing 
50-brake H.P. at 601b. steam working pressure, com- 
plete with automatic cut-off and expansion gear. 

DYNAMO, by Crompton and Co., Ltd. Beilt-driven by 
the above engine. Volts 102, amps. 275, revs. per min. 
850. oo pose aq foundation rails. 

ry He VERTICAL HIGH- SPEED 

AM. ENGINE. yg H.P. 40, revs. per min. 
. steam working pressure 60 Ib. ; governed by a 

Pi ickering sensitive high-speed governor. 

DYNAMO, by Ediswan. Belt-driven by the kts engine 
(Robey). 300 volts, 50 amps., revs per minute 900. 

Tangye and Co., Ltd., 12 H Pp. HOR ZONTAL STEAM 
ENGINE. Revs. per min. 76 at 60 lb. working steam 
pressure. Fitted = Tangye and Johnson patent 
na <r s geal 

AUTO CO ERTER, by Crompton and Co., Ltd. 
Cc. pet K.W. 5. volts input 480, outpnt 100, 

revs. per min, 1000. With D.P. switch and starter. 
10in. Double Leather ENDLESS BELT, aa sewn ; 
length 40ft. 6in., nearly new, orange tanned 
8in Double Leather ENDLESS BELT. Length 
27ft. 6in. ; good condition. 

The engines “described above can be inspected and seen 
running if required, by appointment with the Engineer on 
the premises ; the buyers to take all responsibility for accuracy 
of isruption, taking down and removal, and making good any 
damage which may be occasioned by such operations. 

The plant will be disposed of as a whole or in separate lots. and 
the Committee reserve themselves the right not to accept the 
highest or any Tender. ee to be delivered to the 
undersigned, endorsed “ Plant at Baths,” not later than lp.m, 
on Saturday, the 4th May, 1918 

NORMAN SCORGIE, 
. Acting Town Clerk. 
Town Hall, 
Hackney, E. 8 
19th April, 1918. 


367 


Phe South Staffordshire Water- 


-,, WORKS COMPANY invite OFFERS for the CORNISH 
a MPING ENGINE at their Wood Green Station near 
alsall, The steam cylinder is 50in. diameter by 10ft. stroke, 
and pump, double-acting, 18in. diameter by 9ft. stroke. The 
offer to oe taking down and removal. There is a railway 
siding on 8 
Wor enithin to ba! a 
ak. 


DIXON, M. Inst. C_.E., 
Engineer, 
Paradise-street, 
Birmingham, 


379 





(Jounty Borough of Hudders- 


The Corporation invite APPLICATIONS for the APPOINT- 
MENT in the Borough Ry Yor eer's Department of an ex- 
egg ENGINEERING SISTANT at a salary of £250 

The officer appointed must be thoroughly 
Pralified ! om ‘fulfil the duties of the Bess rticulars of which 
will be on the rough Engineer. 
Applications, io - we own candor giving full 
particulars of experience, age, present and previous appoint- 
ments, — accompanied by not more than four recent testi- 
mopials, t to th dersigned not later than 
10 a.m. on the 15th May, 1918. 


Canvassing will ~ ualify 
K. F. AMPB BELL, M. Inst. CE. M.LE.E., 
rough Engineer and Surveyor. 


336 a 








1, Peel-street 


Huddersfield. 
Metropoli itan Borough of 
MITH. 


MERS 
ELECTRICITY DEPARTMENT. 
The Council of the Metropolitan Borough of Hammersmith 
— * alpen crane from properly qualified men for the 


ENGINEER. IN-CHARGE. Salary £175 ber a, 
£12 10s. £200 ve! 





rising by annual increments of to 
annum, plus War Bonus of 20s. weekly and 124 per cont. 
on earnings. 


The appointment will be subject to one week’s notice on 
either side. 

Applications, stating experience and acco’ a We fice 
of three recent testimonials, must be delivered to the Borough 
Electrical Engineer, Electricity Works, 85, Fulham Palace- 
road, Hammersmith, W. 6, not later than Thursday, May 
9th, 1918. 

Candidates canvassing members of the Borough Council will 


be disqualified. 
LESLIE GORDON, 
Town Clerk. 
Town Hall 
Hammersmith, w. 388 





Um ersity ais Hospital, 
OWER STREET, W.C. 

REQUIREDimmediately, capable WORKING ENGINEER 
with experience of Institution work. Plant includes three 
Lancashire boilers, hydraulic lifts, electric light, refrigerating 
and water softening» apparatus. Must have sound mechanical 
knowlege a” ac Sie petent to effect all running repairs. 
Salary £4 pe th dinner.—Apply in writing to the 
SECRETARY, Tulse fully past experience. 4lla 


Wanted by Large Manufac- 


TURING CONCERN, ASSISTANTS with experience 

in the work of a Planning Dept. Progressive and permanent 
itions for the right men. Applicants to state age and full 
ualifications. Must be ineligible for military ae - 








ddress, 368, ‘‘ The Engineer” Office. A 
Wanted by Leading Boiler 
Insurance Company, additional yee IN- 


SPECTORS. Applicants must be practical Engineers with 
technical training, capable of making accurately dimensioned 
sketches of all classes of steam boilers and of writing clear 
reports on condition. Commencing salary £165 per annum, in- 
cluding all bonuses. Applicants must be ineligible for military 
service, and must not co 45 years of age.—Address, sei, 
“ The Engineer ” Office. 381 


Wanted, Engineer for Iron and 


Steel Works, comprising Blast-furnaces, Gas Power 
Plant, Open Hearth Steel Plant and Rolling Mills. Must be 
good organiser and possess sound technical and practical ex- 
perience in modern works. No person already on Government 
work will be engaged.—Apply, = confidence, stating age, 
experience and salary expec’ © your nearest Employment 
Exchange, quoting “ "The Rcsieoee "and No. A513. 306 a 


Wanted, Ten or Twelve Efficient 


PROGRESS cr RUSH MEN for work in Scotland ; 
Shops 








previous experience in Modern Machine and Fittin 
necessary. State age, experience, qualifications an 
requir Be, ane already on Government work need aj appl 
Apply your nearest Em ag ment Exchange, mentioning “ The 
Engineer” and No. A5147. P1044 a 


Works Engineer Requisad for 


Bristol district to TAKE CHARGE of General! Plant 
Erection. Position offers scope for a live man. a person 
already employed on Government work will om 
Apply your nearest Employment Exchange, giving fal est par- 
ticulars of experience, age, and salary yar * wos es 
“The Engineer” and num 424 4 


Works Manager Required for 


Metallurgical Works engaged on important munition 
work, London area. Noone already engaged on Government 
work or residing more than 10 miles away need apply. —Reply, 
giving qualifications and experience, to 426, “ The Eaganee” 











A Technical Assistant, with 
Works or Drawing-office experience, is R. orks i the 


the Commercial Office of a large Encinoerite, 
Midlands, Applications from d idiers 

the necessary qualifications will receive special consideration.— 
Apply, stating salary required and giving full details of experi- 
ence, to tenho th iin ployment Exchange, quoting “ The Engi- 
neer” and numbe No one already on Government work 
will be engaged. . 3a 








Well-known Engineering Firm 

in the sorth. , eomphoning. about 5000 nands, REQUIRE 

the SERVICES o: to organise and assume com- 
plete control of Rete teins and Estimating. Amateurs need 
not apply, but only men of proved ability, observant, self- 
reliant, and above all tactful. Candidates must be thoroughly 
conversant with up-to-the-minute production, ess a 
thorough knowledge of modern machine tools, and be capable 
of supervising the meer out of work to give required pro- 
duction, State full particulars and salary required. No person 
already on Government work will be engaged. —A ply nearest 
— Exchange, mentioning “The Engineer” — No. 

A 





Blast Furnaces. — Wanted on 


North-East Coast,an ASSISTANT to Blast Furnace 
Manager. Must have good aoe knowledge of the making 
of Basic and Hematite Pig lron.—Apply, in confidence, stating 
age, SS and salary required, to your nearest Employ- 
ment Exchange, quoting he Engineer” and No. A5100. 
Men already on Government work need not apply. 227 a 





(ase- Hardener.— Expert 
ANTED. Used _to Carbon and High-speed Steels, 
Hobs, Cutters, &c., also Heat Treatment of Steel. Must have 
both theoretical and practical knowled No person already 
on Government work will be engage Apply, 8 stating age, 


=. and salary y the ia to the nearest Employment 
spectors Required with Elec- 








gi ” and numbe: 
[sp S . Engineering Training; experience in cali- 
bration and nee of precision electrical instruments, 
and ae & of small direct and alternating currents. Salary 
£300 per m.—Address replies to Box 1394, Messrs. Jamos 
Willing, 125, Strand, W.C.2 408 4 


ngineer, Manufacturing, 

WANTED to act as AUXILIARY MANAGER to 
European and Colonial Branches of large manufacturing firm 
in London. Must have sufficient knowledge of languages to be 
able to conduct business on the Continent without interpreter, 
and must have first-class technical and a experience. 
Must be ineligible for military service. Permanent position. 
No one already engaged on Government work or a rar nae 
than 10 miles away need Box 480 —Particulars of age a 
ence to be forwarded to 50, ¢.0. Mitchell's Advertheing 
Agency, 1, Snow-hill, E.C. 1 373 a 


pu genre Ins spector Required for 
large Aeroplane Works, Manchester istrict, practical 
br ager of Engineering and General Stores Materials essen- 
tial, knowledge ot Aircraft materials an advantage. G 
prespects for a capable and energetic man. No person already 
employed upon Government work will be engaged.—Applicants 
must i ply to their nearest Employment Exchange, mention- 
ing “ The Engineer” and num ber 404. 404 4 








Rea quired, a Manager for the 
hago Department of a Government Controlled 
Firm in the Midlands. Qualifications essential: Good prac- 
tical training, Seevinios of Machine Shop Methods, Machine 

‘cols, and Equipment ; inspection of Materials and Finished 
Parts; Alloy Steels as used in Aero Engine construction ; 
Heat Treatment. Good es ayer for a capable and energetic 
person alre on Goyernment work will be 


Manager. No 
engaged.—Ap your nearest ako Exchange. men- 
tioning ‘* The ‘aph peor "and No. Adl 376 a 





equired, an Investigator for 
‘echnical Department of Government Controlled Firm 

in Midlands. Applicants should have good Tool and Machine 
Shop experience, and be capable of quickly investigating 
causes of trouble as they arise in Machine Shop. Also to 
take eee of all Physical Tests for A.I.D. requirements. No 
person alread se Government work will be engaged.— ante 
your nearest is ae Exchange, mentioning “ Soe “og 


neer” and No. A51l 

Ship yard and Marine Engineer- 
uP: Penis MANAGER REQUIRED by Firm in 

the South of England. Good prospects for experienced engi- 

neer having previously held similar position.— Address, giving 

résumé of experience, age and salary required, 303, th 

Engineer” Office. 303 a 


Shop Superintendent Wanted 


for Large Aircraft Factory in Yorkshire. While some 
knowledge of Aircraft Construction is essential, discipline and 
organising power are even more important. No person already 
engaged on Government work will be ge oe —Reply, 
giving age, experience, and salary required, to the nearest 
Employment Exchange, mentioning “The Engineer” and 
number 378. 378 a 


Structural Engineer Wanted for 
Design of Urgent War Work in Reinforced Concrete. 
State age and salary required. Noone now on Government 
work need apply.—Write, Box 4028, c.o. Brown’s, 39, ee 
street, Westminster. 1204 


([horoug ghly Experienced Engi- 
NEER and DRAUGHTSMAN, for Estimating Costs 
and Management, at small works in Manchester district. 
Non-military service man. State age, wage, and acre; Fv 














W2 nted Experienced and 


gapable JIG and TOOL DRAUGHTSMAN, preferably 
with experience of Motor Vehicle manufacture. London dis- 
trict. No rson already on Government*work will be 
engaged.—Apply, stating age, salary, and full particulars of 
experience, to your nearest Employment Exchange, mention- 
ing ‘*‘ The Engineer” and No. A3929. 380 a 


Wanted Immediately, Draughts- 


MEN capable of designing Jigs and Tools for high-class 
Engineering.—Apply, stating experience to your nenrest 
Employment Exchange, quoting “‘The Engineer” and No. 
A36i4. No persons already on Government work need apply. 


Wanted, Thoroughly apable 


Mechanical DRAUGHTS r Ca ngineer- 
ing work in London office. Reply, stating pei salary expected, 
experience and when at liberty. No person already canaed on 
Government work need ap ply.—Address, in first instance, 2%, 
“The Engineer ’ Office. 236 a 











C apa ble and _ Experienced 

AUGHTSMAN WANTED for Jig and Tool design 

on high-class repetition work, near London. No person 

mahepe: on Government work will be engaged.—Apply, stating 

e, experiznce and salary. to your nearest Employment Ex- 
nge, mentioning ‘‘The Engineer” and No. A5160. 369 « 





age ma Mechanical Engi- 
NEERING, WANTED, for Controlled Factory in 

otland. Experience in Motor Vehicle or Machine Design 
pm on = but not essential.—Apply, stating age, experience, 
and salary expected, to nearest naployment Exchange, men- 
tioning ‘* The Engineer” and number 352. No person already 
employed upon Government work will be engaged. 





[raughtsman Required, with 

good experience in design of Steelworks Machinery pre- 
ferred, although applications from high-class men with other 
experience would be considered. No one already on Govern- 
ment work will be engaged.—State age, experience, salary 
required and when at liberty, to your peer Employment 
Exchange, quoting “The Engineer,” and No. A4694. 6a 


ughtsman Required to Take 


ra 

Dr a GE of Coal Washery Department. Experienced 
men only need apple .—Full particulars in the first place to 
9, “ The Engineer” Office. 9a 


[Praug ghtsman Wanted by a 


large controlled Engineering Works within 100 miles of 
London, age about 30, with good mechanical engineering 
training. Up-to-date experience Portable and Traction 
Steam Engines and Boilers essential. No person already 
employed on Government work will be aged.— Address, 
stating fully age, experience, and salary required, to your 
nearest Employment Exchange, quoting “The Engineer” and 
No. A4435. 418 « 
















raughtsman Wanted, Experi- 
ENCED in design of Two-stroke Hot Bulb — Oil 
Engines. No person already employed upon Government 
work will be engaged —Applicants must apply to their nearest 
Employment Exchange, mentioning ‘1 he Eng ineer’ and 
number 397, 397 a 





—Address, 363, “‘ The Engineer” Office. 

\ anted, a Junior Assistant, 
Male or Female, for Steel Works Labo ratory, 

qualified to make analysis of ores and coke.—Address, stating 

py experience and salary required, 387, ‘* The Engineer 





hemist, First-class, Required 
for large Manufacturing Concern. Must be well up in 
Metallurgy (especially Steels) and Photo-micrography.—Ad- 
dress, iving etails “of experience, salary required, &c., 282, 
he Engineer ” Office. No one already engaged on Govern: 
ment work or residing more than 10 miles away need ay By 
A 


(Shemist Requ 





uired for Large 


Motor and Aeroplan anufacturtng Concern ; must be 
used to the analysis of both Plain and Alloy Steels. One with 
experience in other engineering materials preferr No one 


on Government work considered.—Apply, stating age, experi- 
ence, and salary required, to your nearest Employment Ex- 
change, quoting “‘ The Engineer” and No. A5124. P1049 a 


(‘hemist, Steel-making, Wanted. 


Stock Converter Plant and Heroult Furnace. No person 
already on Government work will be engaged.—Apply, giving 
age, experience, salary required, references, and date when 
free to commence duties, to the nearest Employment Ex- 
change, mentionipg **‘ The Engineer” and number 412. 4124 


hemist Wanted for Tin, Anti- 


MONY, and Lead Ashes.—Write, with full particulars 
of qualifications and experience, 407, “The a Office. 
407 a 











Metallur ist or Metallurgical 


CHEMIST for Controlled Firm of Non-Ferrous Metal 
Manufacturers, North-East Coast; must be a live man, not 
afraid of work, preferably with previous works’ experience and 
kn_wledge of copper alloys. Excellent post-war prospects for 
right man.—Write, stating age, full details of experience and 
salary required to the nearest Employment Exchange, men- 
tioning ‘The Engineer” and number 331. No one at Ly 

A 


on Government work need apply. 

A Manufacturing Concern Re- 
QUIRE a Capable WAGES CLERK, who has had 

peso: in ‘making up both day and piece-work wages. 

Applicants should give details of poy pony age and wages 

desired.—Address, 384, ‘- The Engineer ” Office. 384 a 








A pplications are Invited from 
OMPETENT MEN, by a well-known manufacturing 
firm, to fill VACANCY in Cost Department. Applicants must 
have had experience in detail costing, and are required to state 
fully their qualifications. The position, which will be per- 
manent, offers a bright prospect fora smart man.—Address, 
383, “ The Engineer ” Office. 383 a 


ost Clerks Required with Ex- 


PERIENCE in —_———- Component Costing. Must be 
capable men with ability to think for themselves. Good wages 
paid to the right men. No person already employed on Govern- 
ment work will be engaged. Must be ineligible for military 
service.—Apply, with full particulars, age and salary required, 
to your nearest ee Exchange, mentioning ‘“ The 
Engineer” and No. A5l 406 a 





Drazg ghtsmen. — A Controlled 


establishment in the West Riding of Yorkshire, e meee 
on important high aA work, REQUIRE the SERV 

ofa competent MAN, with first-class experience in General 
Engineering ee also experienced Man for medium size 
Machine Tool Wor 


A Lady Tracer is also Required. 


Tle above positions are permanent to reliable indi- 
viduals. No person already on Government work will be 
engaged.—Apply, stating full particulars, to your nearest Em- 
oe Exchange, mentioning “The Engineer” and No. 

92 a 





Drazg htsmen and Assistant 
a’ JGHTSMEN REQUIRED on Aeroplane Work, 
London area. Good mechanical expecience essential. No one 
at present on Government work or residing more than 10 miles 
away need apply.—Address, 117, “* The Engineer” Office. 117 a 


[)raughtsmen (Jig and Tool) 


ANTED for large Aeroplane works in Lancashire 
district. Knowledge of Press Work, Tools for Automatics 
(Cleveland and Acmes, Capstansj, and all Wood-working 

achines. No person already on Government work will be 
engaged.—Only pig Sane sas men need apply, stating age, full 
experience, and salary required, at your nearest Employment 
Exchange, quoting “ The Engineer” and No. A5013. 5 








[raughtsmen. — Several Men 

REQUIRED for Mechanical Engineering work ‘fer Con- 
trolled Factory in Midlands. Must have had some practical 
experience. Knowledge of Textile or Printing Machinery 
desirable. but_not essential. Good opportunities for suitable 
men. AlsoSEVERAL GOOD JUN{ORS with Drawing-office 
experience. No one already on Government work will be 
engaged —Apply, stating fuil particulars of salary required, 
age, experience, to your nearest Emp’ loyment Exchange, men- 
tioning “The Engineer” and No. A5081, 07 a 





Letchworth, 29th April, 1918. 


Messrs. Kryn and Lahy Metal 


WORKS, Proxy. “GHORGE KRYN, that 


f LETCHWORTH, 

is NO LONGER IN ANY WAY EMPLOYED 

CONCERNED OR INTERESTED in the Company. 
KRYN AND LAHY ee 


BY*OR 





391 1 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO. 


46, Wailing-street, LONDON, E.C, 
Albert-square, Manchester. 


26, Collingwood-street, Newcastle-on-Tyne. Sp 











Works Accountant Wanted at 


ONCE for Progressive Controlled Pens Works. 
Must be experienced in all classes of ks Accountancy ; 
tirst-rate organiser, with ability to get ni Employing 
600 hands, State experience, naming employers in confidence, 
age, and salary reguired.—Apply, Box W. 538, Manchester 
G.P.O, 360 4 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &c., 
Paes II., IIL, IV., XC. 
Numerical Index lo Advertice: nents. 

PaGE LXXX 








TH E 


ENGINEER 





May 8, 1918 

















—— 


Wanted, Overty pe Steam Wagon 


Foaen or other gico maker with or wit 
thout 

acon cund Mcdern ST 
TRACTUR or GIRE with Wap eA 
REYNULDS, Fordfield-h: use, Lo eo hidadd fags 








Dra aughtsmen. — Applications Foundry Foreman Wanted Im- E ngineer (36), with Sound 
«Egg for good vee agp ECHANICAL Mbvlainbd for London lrmioaean. Must be practical eXecutive experience, SEEKS NEW AP- 
DRAUGH SMe These with Crane Work experience pre- theroughly practical Moulder with good gi Fouudry ex- a paghnte ENT. mC Tey Mauaging-Director of small Gom- 
ferred.—State age. salary, experience, a:d when atliberty, to perience and used to control of men MGosd ition for | pany engaged on and generai engineering products in 
a nearest Emplos ment Exchange. mentoring * the capabie mau No one engaged ov Government work or | quantity. ~Adaret, "psy, * The Engineer” Office. P1057 n 
r” and No, No person a y on Govern- resaing more than ten miles away need .—Address, 
ment gat will be engaged. 210 a Stating age, experience, aud salary re P07. “The 
Bagincer Opes rigs | fi ngineer (41), with Sound 


aughtsmen Wanted.— A 


r 

D": Firm in the Birmingham district R QUIRE the 
SERVICES of EXPERIENCED MEN with knowledge 
of Petrol Engines, Motor Lorries and Cars. Also Lrwughts- 
men wanted experienced in the design of Cycles and 
Motor Cycles. -Permanent and progressive positions. No one 
at present on Gc vernment work will be engaged.— Fit gg 

ence, salary required aud whe at bert, 





‘ 
Engineers’ Storekeeper Wauted 
‘or Controlled Establishment ; must be over 30, able to 
previous experience.— 
ce, salary expected, Le 


control stores staff. aud must have had 
age, particulars of your experier 
nearest Buphynent Eechengh, mentiont 
ngineer ” and num © person already employed on 
Government work will be en 201 4 





age, ue 
ployment Exchange, quoting “ The B 
numbér 401 1a | 





raugh:smen Wanted for Aero- 

plane ‘ork in Government Factory. Previous experi- 

ence in Aeroplane design not abs .Jutely necessary, but sound 

knowledge of mechanical principles essential. Good pros- 
pects for right men: No person already on yey work | 
Will be engaged.—Apply, stating experience, age, an 
required. tu your peares' Employment Senge Tees “The 

Engineer aha No. A 4126. 89 a 


Filectricat Diaughtsma».—Guod 


all-round — REQUIRED for new Steelworks, Weil 
up in high and low-ie. sion lay-outs, both AC and DC. 
current. No person already engaged on Government work 
will be employed —Ap »ly_ stating age, experience, and salary | 
red, to your nearest Employment Exc’ ss | 





wake Engineer” and No A 





irst-class Diaughtsman Wanted 

for post near London, as Checker of Jig and ~_ 
work. Must be experienced and reliable. No person alread, 
Goverument work will be e i.—Ap ly your nearest 

a Exchange, mentioniug ‘* The neer” an a No. 


be va 


uate age, ~ a | ard experignce z ine nearest aber 
> Exehange, mentioning “ The Engineer” and number 
ar No one at present on Bow vernmean work need 


Lady 2 Tracer Wanted by Con- 
Firm in Dudley district, b 4 of taking 
charge eS erase and aes & —_ State Fe a experi- 


pte t ae ES will be cnerega AD = Applicants m must at appip to 
their a, no mentioning “The 





yl raughtswan 





A 





A 





ocomotive Draughtsman 
WANTED IMMEDIATELY, in West of England ; per- 
— ye A 7 satisfactory man. No one already on Government 
work will be engnged—A pply, s tating age, experience, and 


salary re nearest Employment 
tientae “the 3 e Engineer = 5205. 


and No. A! 

Marine Engine Dr Foy peng 
WANTED ;_ must to Lay-out and 

Design of Auxiliary Plants, Fath pes 9 Pre- 
ference given to man with Internal een bere Engine ex- 
Boreruiment wok will be No person already employed upon 
vernment work will be engaged.— abe enon ta ast apply te to 

ing 


nearest 
Busineer™ and number 38. BB a 


Exchange, men- 
423a 











UIRED, 

Works Paw t No person already on Governmeut work will be 
pply your nearest  mployment Exchange, men- 
The trgieer” «nd No. A5IE9 


Mechaucal ir aughtsmen Re-|' 
preferab!y with experience of Chemical 


engaged.~ 
tioning ‘ 9a 





['wo Diauyhtsmen Required for 
London Office, Consu:ting Engineers. Steelworks and 
Machiuve Desigu experience desirable Unly work of inport- 
ance for munitions. No one already engaged on Government 
work or residing m re than 10 miles away heed apply —K ply, 


giving qualifications and experience, to 427, ** The Engi: caer 
A 





ng The | Wanted, N W. Loudon District, 


| Foreman, weil versed 


\Wan ed, First-class Tool Setters 


for Capetan and Chicago Automatics ; also ex 
TOOL MAK Nv one at present on a Governtnen 
resident a , ¥, 10 mies awa! —— apply — Apply, 
HiGHGATE —a Co., Ltd., Pauntley-street, ——- 
road, Highgate, N 





FITTERS’ IMPROVERS, or men with mechanical 
experience, ineligible for miiitary service, who wish to be 
trained as Electricai Fitters Good openings and steady jobs 
for workers who wish to make progress. No persuns more than 
10 miles away or em ond oa on Government work will be 
engaged —Address, stati Sap, feovious experience and wages 
expected, 285, ** The Engineer ce. 285 a 


Wanted, Tuoroughly Practica 


all-round MECHANIC as Machive Shop General 
nm Machine Sh: p practice. all classes of" 
repairs and mitiwrighting ; ex. erieuce On Cartridge making 
plant desirable.—state age. eapertence and aA ayen and 
when at liberty to my us a person a ved upon 
Government work will A teenie ye bs Re 

to their nearest Em change, Seetenng. « The 
Engineer” and number 


\Wanted, Universal Millers and 


Universal oasspen | for Midland fac 
Apply. stating ex: ce, ot Toque 10 to the neuret 





. 
15. 





Employment nge, mention Engineer ” 
number 335 m already oa Government oork 
will be 3H a 





Filectrical Fitters, Test Room 
ASSISTANTS, &., WANTED for Esta blish- 
~ N. W. London district ; St ye Fitrens, oh cet 
w ; 
Rts. used to ammeters and act coll ven aoa: wages and 
permanent position Fd nigiot r -4 wish te ngs 3 Prefer- 
mce given to m No persons 
more than mn 10 — po aes A ay aoe work ma 
engaged en ng age, previous ex _—. an 
wages expected, 284, “* The Engineer” 


equired at the Bermondsey 
ilitary Hospital, Ladywell-road, Lewisham, 8.K. 
STOKEu-DRIVER. and allowances Sts. per week of 
48 hours, overtime naid for. emis must be st rong and 
healthy, and — ated with boilers yay a large 
scale.—Apply to Mr. E. B. GIBSON, at th netitation, any 
day (Sa cepted). 410 a 


7 6x 











MEE Turners Required for 


Midiand factory. Men used to Aeroplane Engine 

bee mony eed amy a8 apply. Ne persons nage 4 engaged pon Nig 
ace ce 

pn the nearest Emplogmeat 3 Exchange, mentioning 

e Engineer ” and number 2 a 





orks Manager As-ist. (07) 
DESIRES CHANG ; Sound reasons. Six years with 
present firm of Eng and Ironf 3; prev ious experi- 





ence as a and d Machine Shop Foreman. Weli up 





in modern meth ree ‘oduction and control.f labour. Ex- 
cellent oo Paes ge —Adaress, P1061, “The sngineer” « ffice. 
P1061 w 
> ‘ 
A dvertiser (37), with Sound, 
technical, and engiueering training, DESIRES 
CHANGE, Werks Manager, assistaut, or Respousible 


Position. Had charge 13 years of jer, tank and structural ; 
— work None peeiae pee With control of labour, in one of the | 





Wanted, Capable Foreman for! 


Fitting. Erecting ana Assembly Sheps (120 hands) of 

Controlied Engineering Works, Manchester district. Must 

have good mechinical ard constru. tional engineering know- 

ledge ao fo oe aa and able tactfully to control men on 

work. Permanent and progressive position.— 

Apply, stating age, qualifications, references, saiary required, 

rest Empioyment Exchange, mentioning “The Engi- 

seer” and number 431. No one at present on Government 
work will bee gaged 431 a 


\ MOULDER, who is fully experienced in Medium 
Enginee: ing Job bing work of a varied churacter, and also 
Skilled in tue Squipmen and Production of Light Repetition 
work from plates, machines, and j. lt rams; must have a 
thorough knowledge of running the cupoias, accustomed to 
laying off piece-work prices and te obtain maximum output. 
Assistance will be given for mixing metals Number of | 
moulders average 50 Vacancy is with coutrolled firm in | 
Midlands. Situation is permanent for a first-c uss man 
capable of production of first-class work at competitive prices. 
—Apply giving full particulars in chronological order of train- 
ing, Situatious hela s.lary required, and when at liberty, to 
the nearest Empoyment Exchange, mentioning “The fngi- 
neer” and number 4 No one at present on Government 
work will be e:. caged. 436 a 





auted, First-class Foreman 





ssistant MachineShopr oreman 

- REQUIRED for large Railway Car.isge and W gon 
Werks in t e Midiands. Would first be engaged on ra,id 
preduction of fiuished aeroplane stampings No person 
already employed upon Government work will be engaged — 
Applicants must apply to their n.arest Employment Exch at nge, 
mentioning ‘ The Engineer ” and number 339. 359 





~- © y 
oremau Brass Finisher Wanted. 
Must be good organiser and disciplinarian; must be 
used to accurate work State age, wage, and copies of refer- 
ences from two previous employers. Also first-class TUUL- 
MAKER No one on Government work will be eugaged. 
—Apply at the nearest Employment Exchange, menti»ning 
“The Engineer” and number 338. 338 a 





oreman.—Large, Up-to-Date, 
and sprig op Exsgineering Firm in London, iis: 
plo et hands, REQUIRE the SERVICES of drst-class 
1 Experienced in Automatics and modern 
method. j Repetition Production absolutely essential. Good 
money paid to really suitable man who has already occupied 
similar position.— Apply in writing, stating fullest particulars 
of experience, to . “The Engineer” Office. vo person 
already engaged on Government work or living ten miles 
away need apply. 339 « 





oreman Painter Wanted ‘for 


N.W. London district. Experience in finishing Engi- 
ring work. Must be able to mix paints and control female 


labour. Steady inside job.—Address, stating age, previous ex- 
perience and salary required, 287, “ The Engineer ” Office 
287 a 





Foreman Required for Instru- 
MENT Dept. of large works, N.W. London. Must be 
accustomed to Electrical Instruments and Meters and able to 
get results with female labour. Department is at present a 
smnall one, but the opts will be permanent and progressive 
forthe right man. 8S more than 10 mileslaway or em- 
ployed on Government wes work will be engaged. State age. 





— experience and salary re: uired Application will 
e treated in contidence.—Address, “The Engineer ” Office 
26 A 

oreman (Working) Boiler- 

MAKER WANTED for smali eS 8, Midlands. Ex- 








Female in Cylindrical Sceelwork and ability control male and 
emale Iabonr essential. Progressive situation for reliable 
it gets already employed on vernment work will 

Apply to nearest Employment Exchange. men- 


49 4 | 


man. 
be engage 
tioning “The Engineer” and number 349, 


largest locomotive works im this country. | 
Superviser | of cases vanety of important work. > alised | 
in light plate work, pressed plate work, oxy-acetylene and 
electric arc welding, rate-fising, costs aud works organisation, 
Minimum salary considered 350 with prospects, plus produc- 
tion bouus ; exceilent references ; a treated confidential. 
—Aduress, P1069, “The tngineer” Office. P1009 B 


piast Furnaces and Coke Ovens. 


—Biast Furnace and Coke Oven MANAGER, a 
member of the irou and Steel Institute, 18 vears’ experience 
in basic and hematite iron making, accustomed to 
modern furnaces and large outputs, well up in latest practice 
in both cases, excellent references, SEEKS 5% OSITiON, 
immediately. ‘Write, in confidence, P1053, “ The Engineer” 
Office. PICS B 


C.h 

. e GRESSIVE POST, at home or abroad, Inland 
Navigation preferred Age 30, exemption, single, guod educa- 
tiou, sound thevretical kv owledge, usual training, aad general 
experience in works, shops, D.O., and offices —Aduress 
particulars and refs., P1060, ‘- The Engineer” Office. P1060 5 








Assistant Requires Pro- 





ivil and Mining Engineer (26), 


ineligible, College training, drawing-office, and practical 
lan 


~ rience on mines, speakiug fluentiy five uages, 
SSIRES SU ITABLE POSITION in office or on k rant.— 
poe P10, ** Tne Eagineer ” Office. P1i0S s 





;leetrical and Mechanical Engi- 


NFER, will shortly be disengaged, DESIRES RE- 
SPONSIBLE SITUATION with yang firm ; 15 years’ ex- 
perience in Mr epee the general lay-out of works plant — 
Address, MECHANICAL, William Porteous and Co., 
Advertusing tou “Glasgow. P1065 5 


dea ment, seen samen. senks N yp Bee 
N present Works Ma.ager of company e 

in Aircraft and general Engineering. Excellent refs. Loudon 

or South Coast preferred.—Address, P1056, ** The Engineer ” 

Office. PICS6 B 





mployme it Wauted by Gentle- 

MAN (34); rejected from military service; experienced 

in managemevt ana factory org «nisation, and with practical 

knowledge of the ma .ufacture of machine tools and jig « ork. 
—Address, P1064, * The KEugineer” Uffice £1064 » 





: r % ° 
First-class Tool Room Superin- 
TENDENT or Assistant Works Manager, 18 years’ ex- 
rience, good organiser; new ye or established firm. 
sent position controlling 400 han Free May 3lst.— 
‘Address, P1050, * * The Engineer ” Office. P1080 5 





Mechanical and Electrical Engi- 
NEER, capable, energetic, would like PART TIME 
EMPLOY Seog four or five days a week. Moderate remuner- 
ation.—Address, P1038, ‘* The Kngineer ” Office. P1038 » 





Mechanical Engineer, English- 
1 MAN (36), at present in India, in a large Gun and 
Shell Works, 

WILL SHORTLY BE FREE TO ACCEPT A 

RESPUNSIBLE Pus. TION 

with any firm of good standing Hus inside knowledge 
of Gun and Shell manufacture. Experience at Woolwich, 
Vickers Ltd., and other large firms brapared ed to remain in 
India, or proceed elsewhere abroad — — stating salary 
and terms, P1037, “ The Engineer” Office. P1037 





()rganiser and Production Engi- 
NEER. 
TOOL SUPER AND CHIEF DESIGNER. 
WORKS ENGINEER. 
CHIEF INSPECTOR. 
Practical Engineer, Successfully 
held above, SEEKS RESPONSIBLE POSITION with 


live concern. Wide experience, including numerous type. 
Aero Engines. Age 30. 


STRICT DISCIPLINARIAN WITH TACT. 


Address, P1047, “ The Engineer ” Office. P1047 B 





emi-steel Specialist, with Carron 
3 or E t softer than cast-iron 
wo | machine, tensile about 16 tons; long practice England 
DESIRES TO, TAKE CHARGE OF FOUNDRY FOR 
DUCTION OF MUNITIONS. 
Ready to wine three meltings for trial if in London area. 
ddress, P99%, ** The Engineer ” Office, POs B 


+t. 








CBr Draughtsman Desires 


PARE TIME WORK ; designs, tracings, &c ; willing 
to, a from sketches.—Address, P1062, * The Engineer 





Draaghtsman. — Capable Man 
Og ey POST as Chief ll Works 

&e.; accustomed to organising. — Address, P1071, 
thes Engineer” Office Wile 


[)reughtsman 


sho 6 years D.O., 
neering, design and production ; 
energetic, and used to respo. ssibihty. Progressive Situation 
Desired, shops or D.U.—Adaress, P1063, ‘‘ The mes 





5 - 
(28), 7 ° Years 
all-round experience general engi- 
technical training ; 





M echanical Draughtsman with 
i all-round experience of general engineering DESIRES 
ENGAGEMENT, preferably with large manufacturing firm 
who are not contracting engineers —Address, P1U63 “The 
Engineer ” Office. P1065 « 


5 esi 











xpert Ph tographer, Thorough 


knowledge Bugineers requirem-~nts, Seeley SiTUa- 


TION. First-class Kogineering firm or Railway Company 
Competent, energetic.—Address, P1072, “The — 
Office P 8 





[{ydrawic Press _korgeman, 

steady and reliable, DESIRES SITUATION in 
England ; expert ia costs, ca culations, hollow and solid forgings 
ana handling labour —Address, P1068, * *The a 





A bl Large © um of Engineers in 


peat an nOPENING for a YOUTH of Good 
Education as PREMIUM PUPI 

course to include both Works and Drawing-o 

Address, 2002, “* The Engineer ” Office. 





ust. C E., Inst. Mech. K., B. Sc., 


at = ye gar EXAMINATIONS.—Mr. G. P. 
A.M Inst.C. personally P 


I 








° vr? . . 
\ngineer, Civil and Structurai. 
A. .» and University , DESIRES 
POSITION. “Experience in design, coustructiou, costs, 
structural steelwork, reinforced concrete, factor. spay Gings, 
and lay-outs, railways, bridge-work, &c.—Apply, P1067. * 
Engineer” Office. P1067 » 





ngineer Seeks Position as 
taeda § o—— egg rit nang? coin has 8 
Consalt gineering. — 


vious experien in 
Nadrest PLUS, * The Segineer™ Office. P1058 B 





ngineer (Scotsman, Aged 

38, exempt) REQUIRES RESPONSIBLE 
POSITION. Has received thorough —— training 
in marine engine Reeyy bor tm rag fn tl > 
of au armament firm educa- 
tion, and has held lnportanh a ge as works 


manager and chief engineer. Thoroughly conversant 
with works costing, rate- ‘fixing, and Pegdodion 
methods.—Address, P1070, “The mee, fe i 

B 





Engineer (2 has Now in India, 
pas, han a $ieas ee a 7 pr qboned, by Brit- 

ence manu- 
a Ed 
Good airroond 


ish firm or 
facture, ma an ae 
prime movers for land or a P.-E. 


aaa estimates, costs, sales ——e 
Res ame 


e; specialist. ts held in England 
and India, also supervisor of Admiralty and other Govern- 
ment work. Preseat agreement (aoveramnent ey, na - 


October. —Address, with full particulars, P1020, 
neer ” Office. 


Engineer (35), Extra First- class 
0.T. Cert., large experience land practice, m pan 
economy, maintenance, WANTS responsible Postal OR. 
Address, P1951, “Ths Engineer’ Office, 











B.8c., = n PREP ARES 
ey either Rag Fh v ; oe 
successes welve years. Courses can 

yfme.~ Be Victoria ert West re 





Peuntugtous, Kngineeriug Tutors 


‘ostal Courses in Mechanical Engineering, also A.M 
Course in 


o£.» and AMILME. Intreduetory 
and M —26, Oxford- cond, t Man arg 
ler 
\ anted, Builer, Loco Type, 80 
N.HP., two 40 HLP., or three 30 H.P., steam pressure 
100to 140 “Estimate and prices by 10th May. _ — 
cjo Street and Co., 30, Gornhill, B.C. 


Wanted, Good, Heavy 


Sin. or Sin, centre, ot MB State fall 


particulars to CHARLESTOWN FOUNDRY O0., St. — 
¥ 














anted, Good High - power 
METAL SAWING MACH State capacity, 
ol and full particulars.—Address, 420, *The En; ~~ 


Wanted, Good Punching and 


SHEARING MACHINE, capable of no jin. by 
oe. _— state 


‘he wn 





6in. bars, and punching jin. holes through 
peice and ful 3 particulars.—Address, 42i, 


| Weta One New or Second | 


HAND SHAPING MACHINE, 18in. stroke. 12% 
cross travel, and 16in. vertical clearance, for Controlled Estab. 
lishment. = sat full particulars and price to 396, ** The Engi- 
neer” Off 396 F 








anted to Purchase, One or Two 


MECHANICAL HAMMERS for nnNS, Piston 
Rings.—.Address, $71, * The Engineer ” Office. 371 





Wanted to Purchase, 8 or 10 
TRACTION ENGINE sas y 
WHERLA. Gift dinmeton fore Ee ier eoaD 
Engine.—F' urther partioulars by applving. sites 
lle MANAGER, Levant tines’ Pendeen, annals, 





anted, Vertical Ship’s Bolles. 


40 gallons, about 40lb. pressure, 50 HP electric 

dynamo and distributor.—Write, gioting full 

particulars bot owest cash price, to Box 374, Ltd., 
, Fleet street, EC. 4, sq 





Wanted, Waste. Ca-e- hardening 


RIAL in large or small quantities.— Address 
purticulars, P1052,“ The Engineer” Office, . pio 





—- 


anted, 4-Phase Generator, 
certo, 416 volts, about 75 K.W., for belt drive, 
abven’t 419, The Engineer” Office. 419 ¢ 


Wanted, soor 40 N.H.P. Under. 


2 Std ee ee ENGINE on pouEe for 





150 1b. worki: melpectan, 4 or 500; 150 
KW Belliss "COMPOT Np x ENGINES and GENERATORS 
220 volts DC ; AT CARIES BOILER, 26ft. by 7ft. 6in., 
150 or 160 Ib work axing prose. 

R. af. STO’ BU RY, Stonehouse, Glos. 148 » 





anted, 50-75 Nominal H.P. 
ENGINE; semi-portable or under ty, palarged 
fire-box. New or second-hand.—BARKER Bros L 
Shrewsbury. 





Time Recorder Waster 


ce and where can be seen.—Box T. R., p Smiths 
ney, Ltd., 100, Fleet-street, London, FE 


O° 





State 
Advertising 
ranes Wanted, 5 Tons Steam 


‘ 
C LOCO., 4ft. 84in. Frage s ‘an Motions. are Partin. 
lars and prices to 301, “ ‘The Engineer” Office. 


ood Price will be Paid for 

Ca, C32 MAB ANNULAR RACES — 
Address, THE GOWEY ENGINEERING CO., Ltd., Station- 
avenue, Kew Gardeas, Surrey. 4 








Time Recorder, as New, 
PELLEY: 108, Far Fitdaghons oad C1. What ofers ni 





oncrete Fence Posts. —_ = 


C _ arenag of 6ft. 6in. POSTS FOR SALE on com totion of 
re-war prices; Loudon district.— GEV. EV Need 
and 1c 5 2, Lea ridge-road, Leyton, E. 


For Disposal, About 5000ft. of 


Seamless Drawn STHEL TU BES from Ijin. dian neter to 
will Bs lall 





ain, thickness ith ine., in 9ft. and 1é6ft. lengths. 
n’ parts.— Add recs, 429, “ The Engineer ” Office. 


for Hire, Pumps and Well. 
BORING TOOLS for Contractor's Deep Wells, &. 2in. 

to 24in diam—R. RICHARDS and ©v., Upper Ground- 

street, London, 8.E. Telephone No, 978 Ho op. 822 « 





For lmmediateSaleand Delivery, 
TWO 15-ton Self-Propelling steam DERRICK CRAN KS, 

in first-class condition —JUSEPH PUGSLEY and SONS. Ltd., 
Lawrence-hill, Bristol 37 








e . "9 
or Immediate Sale. — Two 
LIM Vertical Steel-cased y. - TUBE 
BOILERS. hand-fired, each 23000 Ib actual evaporative apa- 
rs = 210 Ib. pressure and 60 deg F. superheat, in first 
king order ; fully insured. These boilers are complete wi 
Soampenere ebimneys ready for immediate use without special 
setting. Can iuspected at any time. “tay ay particulars 
apply CENTRAL ‘FuBCTRIC SUPPLY Cuv., Ltd, Lodge-road, 
St. John's Wood, N.W. 8. 409 c 








or Sale.— 


One TRIPLE-GEARED RING LATHE, 3ft. 6in. face plate, 
fitted with loose dogs, table 5ft. long x 17in. wide, carrying 
two heavy compound rests, with change wheels and overhead 
motion 

One 9ft. HEXAGON SURFACE PLATE, on screw legs. 
Maker Whitworth ; excellent condition. 

One GAS ih gs AVE, 10ft. x 8ft. Maker, Fletcher, Russel! 
and Co ; perfect order. 

One URGE TREBLE GEARDED BRAKE LATHE, 
3-speed cone, 7in belt. face plate 9ft., two piilar tables 4ft. 6in 

x isin. wide, each fitted with two compound rests wilh over- 
head motion. 

One 3to4-ton CUPOLA, charging 17ft. 6in. above ground 
level ; having drop bottom, receiver 4ft. x 3ft. 6in., with 1915 
a Roots blower 

e 26ft. span OV ERHEAD TRAVELLING CRANE, to 
litt +x tons; comparativeiy new. 


THOS. OXLEY, Ltd., 


SHILOH WORKS, SHEFFIELD. 
Telephone: 4630 (3 lines). Telegrams: “ Ironical.” 


for Sale :— 


One 2000 H.P TRIPLE EXPANSION VERTI- 
CAL ENGINE, by Belliss and Morcom; cyls. 22in., 
3in., . by Bin. gat 200 r.p.m., 170 1b, steam, 
with surface condenser, & 

Pair CROSS COMPUOU ND ENGINES, 600 h.p., 
26in. h.p. eyl., 40in. Lp. eyl, 4ft. stroke, Corlisa valves 
p dle h, . cyl., slide oe to Lp. flywheel 20ft. dia., by 


y. Sons a A 
CROSS COMPOUN iD HORIZONTAL ENGINE, 
in. 1 p. cyl. _ stroke, 12ft. dia. fly 
Co. 


l14in hp. e Bas 
vy, Paxman an 
3500 K.W., 


wheel, 
PARSONS" STEAM TURBINE, 
1200 r.p.m., 200 Ib. to sq. in., with alternator, field rotating 
Fak ‘and exciter complete ; 6000 volt maximum load ; 
WILLANS. PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 Ib. to sq. in., 
11,000 volts, three-phase, complete with exciter, also 
condensing plant, air and circulating water pumps, &c. 
350 Kl W. ALTERNA TOR, three-phase, 50 eycles, 
550 a by oo T.H. Co., driven by 600 I.H.P. Cross-com- 
pound ines by Barclay, 26in. H.P. cyl, 40in. L.P. 
gyi. oo stroke, fiy-whee' "port. diam., ke. &e, | Very 


225 K Ww. ‘GENERATING SET, Tandem Com- 
pound Engine, on Corliss valve gear, 300 H.P. Gene- 
T.H. Coy., 500 volts, comp. wound. 
by McLaren, 
00 lb. per hour, with circulating pump. 


R. H. LONGBOTHAM & CO., Ltd. 
WAKEFIELD, 2017 


Fo: Sale :— 
Mg taf COMPOUND CORLISS SEGae, “ee 
n. by sain, grooved Mi; pee 1s n. 


Pressure 
HORIZONTAL ma ge. brosiure cylinder 20in. 


by Sin. stroke. ood, Sowerby Bri 
(HORIZONTAL ENGIN tylinder 194in. 
ett Marshall and Sons. Pressure 
mrt ENGINE, horizontal, cylinder 10in. by Din. stroke, by 
150 r.p.m., complete with starter, also two fly-wheels and pulley 
fit! ted Barkers and Go, ‘a nae. 
All - excatlent condi! 
A EREROTA SEAMLESS STEEL TUBE and 
oon. Burt e IT 0.1 Ltd., Piume-street, Birmingham. l2¢ 


372 a 





Capacity 





mit 36in. stroke, 





18 
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APRIL. 


Science in the School. 


In August, 1916, a committee was appointed 
by Mr. Asquith to inquire into the position of 
Natural Science in the Educational System of Great 
Britain ; its report was published in the first part of 
the past month. Of this committee, Sir Joseph 
Thomson is chairman, and he is assisted by a number 
of gentlemen, of whom Sir William Beardmore, 
Professor Baker, and Sir Gilbert Claughton are the 
best known in engineering circles. The report is a 
jong and a rather tedious document, but it has this 
great merit, that it recognises the value of science in 
education, and that it urges the importance of 
presenting natural science to young people in a simple 
and attractive form. Science has too often been 
regarded from a purely utilitarian aspect, and too 
little attention has been given to the fact that the 
study of it trains the mind in precision of thought, 
and the pen and tongue in precision of utterance. 
If this truth had been more clearly grasped by 
educationalists of the past, we should have less cause 
to-day to deplore the fact that the people of Great 
Britain are only beginning to awaken to a sympathy 
with science. Even now, we must admit that the 
sympathy is based mainly on a “ lively anticipation 
of favours to come,” and we are not surprised that the 
committee is cautious in its advocacy of the immaterial 
value of a scientific education. “ A nation,” it says, 
“ thoroughly trained in scientific method, and stirred 
with enthusiasm for penétrating and understanding 
the secrets of nature, would, no doubt, reap a rich 
material harvest of comfort and prosperity ’’—observe 
the concession to the materialists—‘‘ but its truest 
reward would be that it would be fitted by ‘ an ample 
and generous education to perform justly, skilfully 
and magnanimously the offices, both private and 
public, of peace and war.’’’ That passage may be 
taken as sounding the keynote of the report, the rest 
of which is devoted to practical questions connected 
with the introduction of a science curriculum in 
schools of different grades. A short but effective 
section—reprinted in our issue of April 19th—is given 
to the training of engineers. In it we observe with 
satisfaction that the “‘ importance of keeping up the 
general education of the future engineer ”’ is insisted 
upon, and that lukewarm, if not positively cold, 
water is thrown upon the school workshop. 


Our Future Industrial Policy. 


THE final report of Lord Balfour of Burleigh’s 
Committee on Commercial and Industrial Policy 
after the War, which was issued during the past month 
by the Ministry of Reconstruction, makes definite 
recommendations whereby a permanent improvement 
in the industrial and commercial position of Great 
Britain may be attained. A very wide range of 
subjects is reviewed, but throughout its deliberations, 
which have extended over nearly two years, and the 
results of which have been embodied in four interim 
reports, the committee has kept steadily in view the 
need of securing the speedy recovery of our industrial 
position by the largest possible volume of production. 
The committee does not favour the policy which some 
have advocated of attempting to make the Empire 
self-supporting for the supply of raw materials of 
manufacture, but favours a selective policy which it 
considers would be of greater advantage in the long 
run. It is also recommended that a special Industries 
Board should be set up to promote “‘ key ”’ industries 
producing special commodities, of which optical glass 
is an example, which are essential to national safety ; 
that financial aid should be given where needed: and 
that, if necessary, the Government should undertake 
manufacture. Dealing with trade organisations, the 
committee makes recommendations in favour of closer 
combination among manufacturers and traders. It 
expresses an opinion that the individualistic methods 
hitherto adopted should be supplemented or entirely 
replaced by co-operation in respect of supplies of 
materials, production, including standardisation, and 
scientific and industrial research and marketing. On 
the difficult problem of State Control, while the 
committee does not think it would be expedient for 
the Government to aim at positive control of trade 
combinations, it thinks that some means should be 
devised for securing to a responsible Government 
Department adequate information as to their forma- 
tion, with provision for State investigation in special 
cases. On the subject of financial facilities for 
industry, the committee is not in sympathy with the 
scheme for the establishment of an Imperial Bank of 
Industry, believing that the financial needs of 
manufacturers are likely to receive better examination, 





and to be met in a more effective manner under 


private banking enterprise than under a State con- 
trolledinstitution. Nor does the committee recommend 
the adoption of the metric system. 


Munitions. 


WE are all prone to measure military 
success or failure by the loss or gain of ground, and 
we need to be continually reminded that the inch 
scale is not the only, not even the best, instrument 
with which to estimate progress. To the loss of 
ground by one side or the other must be added loss 
of men, and, what is of almost equal importance, loss 
of material. Since the great German attacks opened 
on March 21st and our armies have been forced to 
give way before the enormous pressure, the loss of 
material of all kinds has reached such a very high 
figure that some anxiety was felt as to our ability 
to make good the deficit. Hence the speech that 
Mr. Churchill made in the House of Commons on the 
25th of the month was awaited with some anxiety, 
an anxiety which was wholly removed by the account 
he was able to give of the position He told the 
House that up to that time 1000.guns had been lost or 
destroyed, with great quantities of ammunition, and 
that between 4000 and 5000 machine-guns had shared 
the same fate. Of tanks, it is known we had lost a 
certain number, whilst many must have been 
destroyed in action. The call upon aeroplanes was 
heavier than in any other similar period. These are 
the obvious things, but there are thousands of other 
items which must have suffered in proportion. There 
was, therefore, no little uneasiness as to our ability 
to make up for these losses, whilst meeting current 
demands, and it was with no little relief that the 
House heard that all of them had been made good, 
and, so effective is now the organisation of the 
Ministry of Munitions, and so excellent the temper 
and industry of the workpeople and managers, that no 
future misgivings need be felt on this score. Indeed, 
the output could be increased beyond the capacity 
of the Army touse it, if only, and it is a significant “if,” 
the tonnage position were so far improved that the 
supplies of raw material could be increased. Mr. 
Churchill naturally spoke well of his own Department, 
but he claimed no more for it than it deserves. It is 
accomplishing the ends for which it was established 
with a success which approaches, indeed, the marvel- 
lous. In less than a year it has released over 100,000 
men for the Army, and it is still giving them up at the 
rate of a thousand a day, and yet so perfectly has the 
manufacture of all kinds of munitions of war been 
standardised, that the untrained men and women 
who take the place of those called to the flag are able 
to maintain an output of inconceivable magnitude. 
This is not the place to go into figures, but we would 
invite those who spoke scornfully before the war of 
British organisation to study Mr. Churchill’s speech, 
and to admit that what has been done under the 
Ministry of Munitions disposes for ever of that 
ancient sneer. 


Ships. 


WE have alluded in the preceding note to 
the question of tonnage and its influence upon 
munition output. Whilst we may all hope that the 
magnificent success attained by the Navy in its 
daring attack on Zeebrugge and the mouth of the 
Bruges Canal and in some measure also by the Jess 
fortunate attack on Ostend, will result in the curtail- 
ment of submarine attacks, we must yet admit that 
the loss of ships, whilst it is too slow to be any longer 
a menace to our integrity as a nation, hampers and 
hinders us in many direct and indirect ways. The 
control of output has now passed into the expert 
hands of Lord Pirrie, and we hear that on all sides 
the greatest loyalty is being shown him, and that 
shipbuilders and their men and women are doing 
their utmost to help him in removing theserious deficit 
in tonnage. For its part the Navy is extending its 
exertions, and the figures for tonnage losses published 
on the 25th of the month show that its efforts meet 
with siow but ever-increasing success. In the quarter 
ending March last year ships lost by the Allies 
amounted to 1,620,000 gross tons, in the following 
quarter over 2,235,000 tons were sunk. Then a decline 
began, and for the three following quarters the 
figures in round numbers were one million and a half, 
one million and a quarter, one million and an eighth. 
This is a satisfactory rate of decrease, and the last 
figure is even better than it appears, because the 
sailings in that quarter—to and from the United 
Kingdom only—were 7,300,000 tons against 6,300,000 
tons in the two preceding quarters. Returns for 
the future are to be made month by month in 
the same form. They are more precise than 


the old tallies, but we cannot but feel a little 
regret that the obvious 


way of showing the 


enemies’ successes by numbers of ships sunk has been 
removed just at the moment when we should be glad 
to have the means of measuring the effect of the 
Zeebrugge affair. We must, under the new conditions, 
wait nearly a month to know if it has indeed checked 
the enemy’s depredations 


Fabricated Ships. 


Durine the morth the public has been 
afforded some information about fabricated ships, the 
ships which it is understood are to be made at the 
Government yards. ‘‘ Fabricated” is, we believe, 
an American export; it is a convenient term which 
differentiates the vessel that is built out of parts 
made in bridge and constructional yards, and then 
sent to the slip to be put together, from the 
“legitimate ’”’ ship, which is built from beginning to 
end in the place of its origin. The fabricated ship 
has been adopted in the present crisis in order to 
make it possible for firms which have no experience of 
shipbuilding to assist in that industry, and the 
design is such that no difficulty whatever is presented 
to any structural engineer. Thus, for example, there 
is, in the whole vessel, not a single curved frame, and, 
by deduction, we assume that neither is there a 
curved plate. The size of the vessels has not been 
given; but it is said that they are to be bigger than 
most of the standard ships. The dimensions of all 
the parts are limited, so that the transport problem 
may be made as simple as possible; every part of 
the complete ship can be fabricated in inland works 
situated near steel works, and be transported by 
ordinary means to the shipyard. Whilst the Govern- 
ment yards on the Bristol Channel are specially 
concerned with this new type of vessel, several private 
firms have the adoption of the type in contemplation, 
and as it is believed that diluted labour will be able 
to undertake the relatively simple work of putting 
these straight frame hulls together, companies with 
little or no previous experience may turn shipbuilders. 
It is hoped that several vessels will be ready before 
long, and since it is obvious that their design presents 
several novel features, their behaviour at sea will be 
watched with interest. 


Aeronautics. 


CoMPARED with the month of March, the 
aeronautical history of April has been on a distinctly 
less intense scale. This fact has undoubtedly been 
due to the weather conditions which, throughout the 
best part of the month, have been adverse to flying. 
The great battles on the Western front have thus been 
conducted without the intervention of the flying 
services to the same degree as marked so conspicuously 
the earlier stages of the German offensive in March. 
Our airmen, however, have taken part in the fighting 
whenever possible, and up to the 28th accounted 
during the month for 183 of the enemy’s machines, 
besides driving down an additional 94 out of control. 
During the same period our losses amounted to 
89 machines reported missing. The enemy also 
suffered the loss ef 15 machines by our anti-aircraft 
gunfire, and 11 by fire from our infantry. He also 
lost 13 balloons by the action of the British forces. 
While British aviators raided Germany on three 
occasions during the month, the enemy, so far as 
we know officially, confined his raiding activity to 
a single expedition with airships against our East 
Coast, Midland and North-West districts. This raid 
was carried out by four airships on the night of the 
12th. Two of the airships penetrated only a few 
miles inland from the East Coast, a third reached the 
Midlands, and the fourth nearly reached the North- 
West Coast. The material damage caused was not 
great. The casualties amounted to five killed and 
fifteen injured. The British raids on Germany were 
directed against Luxembourg railway station on the 
5th and the 11th, and against the Sablon railway 
station at Metz on the 12th. On the 2Ist, the leading 
German airman, von Richtofen, who claimed to have 
brought down eighty Allied machines, was shot down 
in combat and fell behind our lines. 


Zeebrugge. 


Ir is understood that the descent of British 
naval forces:on Zeebrugge and Ostend on the 22nd 
was preceded by two attempts to carry out the 
operations planned, which attempts were not pushed 
home because the weather and other conditions were 
found to be unsuitable. It is probable that these 
attempts occurred on the 12th and the 17th of the 
month. On the night of the 12th, according to a 
German official report, British naval forces, consisting 
of monitors, torpedo vessels and aeroplanes bombarded 
and bombed Ostend and Zeebrugge. The attack, says 





the enemy, was easily repulsed by the coastal batteries. 
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One British vessel, a torpedo-boat, according to the 
Germans, was hit, set on fire, abandoned and 
captured. No official announcement of this action 
was made by the British Admiralty, beyond a 
correction to the German statement, wherein the loss 
of a small motor boat was admitted. On the night 
of the 17th—-18th, according.to an Admiralty announce- 
ment, British monitors bombarded Ostend and the 
neighbouring batteries near the coast. Bad weather 
prevented accurate information as to the results 
achieved being secured. The enemy batteries replied 
but no British ship was hit. The night of the 22nd 
seemed to offer nearly all the required conditions, but 
at the last moment the weather appears to have 
changed, and a rising wind to have interfered some- 
what with the efficiency of the late Wing Commander 
Brock’s artificial smoke screen, under which our ships 
were attempting to hide their approach from the 
enemy. Our forces, so far as have been stated, 
consisted of monitors, the old cruisers Vindictive, 
Intrepid, Thetis, Iphigenia, Brilliant and Sirius, 
destroyers, among which were the Warwick—carrying 
Vice-Admiral Roger Keyes, in command of the 
operations—the North Star and the Pheebe, the 
Mersey ferry-boats Iris and Daffodil, two old 
submarines, and numerous motor launches and motor 
coastal boats. Aircraft and, in addition, siege guns 
in Flanders, manned by the Royal Marine Artillery, 
co-operated in the action. The principal attack was 
directed against Zeebrugge, and here the chief success 
seems to have been secured. The main object of the 
scheme was to run in and sink the three old cruisers 
Intrepid, Thetis and Iph‘genia, filled with concrete, 
at the entrance to the Bruges Canal, so as to deny 
this exit to the sea, for a time at least, to the enemy. 
To distract the enemy’s attention fromthe block ships 
a demolition party was landed at the end of the mole 
from the Vindictive, assisted by the Iris and Daffodil, 
while to assist the demolition party by preventing 
the arrival of reinforcements, an old submarine 
charged with explosives was blown up beneath the 
wooden piles at the landward end of the mole. The 
Thetis was the first of the three block ships to enter 
the harbour, but her propellers fouled the enemy’s 
net defences, and she had to be blown up some few 
hundred yards from the mouth of the canal. The 
Intrepid and Iphigenia, on the other hand, succeeded 
in getting between the arms of the canal entrance and 
were there blown up. Subsequent aerial observation 
revealed them to be situated favourably as obstruc- 
tions, while at the inner end of the mole there was a 
clear break of twenty yards. At Ostend, a shift of the 
wind revealed the British forces before the Sirius and 
srilliant could reach their appointed places, and the 
block ships were blown up and sunk 400 yards east 
of the piers. The damage wrought to the enemy’s 
works at Zeebrugge was, undoubtedly, extensive. 
Of his ships in the harbour at the time, he lost 
probably a dredger and at least one torpedo-boat. 
On our side the Vindictive was very badly damaged, 
but succeeded in returning home, after re-embarking 
the survivors of the landing party. In addition, we 
lost the destroyer North Star, two coastal motor 
boats and two motor launches. Our casualties 
amounted to 161 killed, 27 died of wounds, 17 missing, 
and 384 wounded. - 


Other Naval Incidents. 


In addition to the Zeebrugge affair, the 
British Navy took part in several small engage- 
ments during the month, and suffered certain 
minor Josses. On the Ist, the Admiralty announced 
the loss of a destroyer with forty-one of her company, 
through the striking of a mine, and on the 2nd the 
torpedoing of the armed boarding steamer Tithonus, 
with the loss of four of her crew, was announced. On 
the 4th, intimation was made of the loss of another 
destroyer, this time as the result of a collision. All 
her hands were saved. A similar loss, the sinking of 
yet another destroyer, as the result of a collision, was 
made known on the 10th. On this occasion the 
accident occurred during foggy weather, and all on 
board were lost. On the 15th, a “sweep” was 
undertaken by a portion of the Grand Fleet in the 
Cattegat. Ten German trawlers were sunk by gunfire, 
their crews being rescued. There were no casualties 
on board our ships. In the Heligoland Bight, on the 
20th, British light forces came into contact with 
enemy light forces. The enemy retired behind mine- 
fields, a few shots at extreme range only being 
exchanged. An enemy destroyer was seen to be hit. 
There were no British casualties. During the early 
part of the night of the 22nd, two British destroyers 
encountered and engaged five Austrian destroyers in 
the Adriatic. The enemy fled for the fortified port 
of Durazzo, pursued by the two British vessels, and 
by five more British destroyers and one French 


when contact with the enemy was lost. The British 
casualties amounted to seven killed and nineteen 
wounded. Next day, Durazzo was attacked by 
British airmen, who dropped nearly a ton of bombs 
on the enemy’s seaplane sheds. Only one war vessel, 


a gunboat, was found to be in the harbour. 


Engineering Works in India. 


THE system under which public -works are 
carried out in India has beeen the subject of an 
investigation by a committee, of which Lord Chelms- 
ford is the chairman. The work of the committee is 
now completed, and the report reached this country 
during the past month. The terms of reference to 
[the committee called for an inquiry into the existing 
methods for the execution of civil works—whether 
they sufficiently encourage private enterprise, and if 
it would be preferable to entrust the construction of 
certain classes of public works to others than 
departmental agencies. . It is pointed out that a chief 
defect of the present svstem arises from the duplication 
of the engineering staff, separate establishments 
having been set up for public works in charge of district 
boards, and for the roads and buildings which are 
under the direct management of the Government. 
It is recommended that the Government should 
transfer non-irrigation and non-railway public works 
from the Department to local bodies, and thus bring 
public works into proper relation with the district 
and divisional administrations, and that it should be 
the aim of Government gradually to expand this 
system of local control. In the proposed re- 
organisation of the Public Works Department there 
would be three groups—a superior engineering service 
composed of officers to fill the higher executive and 
administrative appointment ; a service organised on 
the mode of the existing provisional civil services 
which would provide the bulk of the sub-divisional 
offices, and a single subordinate service. The plan 
recommended must stand or fall by the character of 
the technical staffs of the local bodies. If they are of 
the necessary quality, the policy outlined in the report 
will be practicable. It will be necessary for each 
local board to employ a district engineer of sufficient 
qualifications, together with the necessary subordinate 
establishment. Superior to the district board 
engineers, it is proposed to maintain a Public Works 
Department service of inspectors of works composed 
of men of high professional experience, whose functions 
will be advisory. No material modification of the 
central organisation at provincial headquarters is 
proposed. The chief engineer will remain at the head 
of the department, and.will be assisted by three 
specialists for electrical, sanitary, and architectural 
engineering, where the conditions justify their 
employment. On the subject of private enterprise, 
the committee is impressed with the necessity of 
encouraging the growth of the contracting system, as 
tending to general industrial development. 








THE GRAPHICAL REPRESENTATION OF LOCO- 
MOTIVE PERFORMANCE. 


By H. HOLCROFT. 
No. II.* 


Havinc obtained the various groups of curves, the 
method of making use of them is now described, and 
in order to record the speed over a given section of 
line, a distance base for the whole journey is laid out 
to the same scale as used in the groups of speed- 
distance curves in Figs. 6, 7, 8 and 9, and in the same 
direction. Under this base is set up a diagram of 
gradients with verticals projected at each change of 
gradient. Stations, junctions, quarter-mile posts, &c., 
may also be marked on to assist in location. 

As an illustration of this, and to present a simple 
case, a section 50 miles long is taken, consisting of 
5 miles of level, 5 miles of 1 in 100 up, 10 miles of 
1 in 200 down, 15 miles of 1 in 200 up, followed by 
5 of 1 in 100 down, 5 of 1 in 200 down, and finally, 
5 miles of level—eee Fig. 12. 

It is required to find the timing of the train for the 
maximum output of the engine with nine coaches, 
excessive speeds being avoided. 

Having prepared a diagram for the section of line as 
above described, the next step is to fill in the speed 
curve from the groups in Figs. 6, 7, 8 and 9. The 
most convenient way of doing this is to make copies of 
each set of curves, together with their datum lines on 
some transparent material such as tracing paper or 
cloth. The tracing of Fig. 6 is placed on the distance 
base or datum line of the diagram, so that the two 
datum lines coincide, and it is moved along until the 
curves start at the left-hand end of the diagram. The 
speed curve for the level can now be marked through 
with a needle point within the limits of the level 





* No. I. appeared April 26th. 
Nore.—Fig. 4 in Part I. last week was, by inadvertence, described as a 





destroyer. The chase lasted for more than 2} hours, 





stretch, and after the tracing is moved away the curve 
sketched in. . 

The tracing of Fig. 7 is next applied, being placed by 
the datum line and moved along until the speed 
curve for 1 in 100 up follows on from the level stretch ; 
after filling this in the curve for 1 in 200 down in 
Fig. 6 is put in similarly, as also the curve for 1 in 200 
up from Fig. 7. 

For the grade of 1 in 100 down the speed curve is 
marked in from Fig. 6 until 80 miles per hour is 
reached, and for the rest of the gradient the drifting 
curve in Fig. 8 is used. The curve for 1 in 200 down 
and the level are in turn put in,and then from the 
right-hand corner the braking curve in Fig. 9 is 
marked in backwards until it intersects the speed on 
level and this gives the point of application of brakes, 

In order to obtain the timing of the train, the 
various passing points marked A to V must be 
projected vertically to intersect the speed curve in 
Fig. 12. A planimeter may be used to obtain the area 
under the speed curve between passing points, but it 
is quite near enough to put a straight line through 
the portion of the curve and find its’ mean height. 
From the average speed over a given section the time 
taken to traverse it is found, and thus a time-table 
made for the whole run. 

Finally, it is useful to 
indicated horse-power for the journey from the 
relation between indicated horse-power and speed 
given by Fig. 1. By _ re-plotting the indicated 
horse-power curve for the journey on a time base the 
output of the engine in indicated horse-power hours 
will be given by the area enclosed under the curve. 
If an assumption is made of the coal and water 
required per indicated horse-power hour, the total 
amount of each for the journey can be estimated. 

The example given for the purpose of illustrating 
the general principles and the conditions assumed are 
largely hypothetical, and some modifications must be 
considered or introduced in order to meet ordinary 
working conditions. In the first place, the maximum 
output of the engine has been taken and no margin 
left to overcome adverse conditions imposed by such 
things as bad weather, unexpected signal stops, 
permanent-way slacks, bad coal, greasy rails, &c. ; 
and in practice these must be allowed for, as reliable 
time-keeping is very essential, and a train behind its 
time may have far-reaching effects amongst other 
trains on a busy section of a railway system, particu- 
larly where connections at junctions with other trains 
must be maintained for through passengers. What 
this margin should be must, of course, depend on 
traffic and local conditions, for on some lines less 
reserve power is needed than on others. If the daily 
work of an engine is 70 per cent. of its full capacity, 
this leaves 36 per cent. for contingencies, which 
should meet most cases. To satisfy this condition, 
the tractive effort curve in Fig. 2 is reduced to, say, 
70 per cent. of its full capacity and all the acceleration 
and speed curves derived from it modified accordingly. 
On many sections of railway there are permanent 
speed restrictions, such as a limited speed through a 
metropolitan area, at important junctions, or on 
sharp curves, and these must of course be taken into 
consideration when making an estimate of the speed 
and time taken on a given journey and represented 
graphically on the diagram in such a way as to fulfil 
the necessary conditions. 

In Fig. 2 the tractive effort is shown as a smooth 
eurve and represents the maximum continuous 
indicated horse-power, but to produce this result it is 
necessary to vary the mean effective pressure in the 
cylinders with the speed. This can be accomplished 
by gradually altering the position of the regulator and 
reversing gear, or if the regulator is wide open by the 
reversing gear only, but is not carried out in practice, 
the notching-up being done in stages. Fig. 10 
shows the continuous tractive effort indicated by the 
dotted line, while the full line shows the effect on the 
tractive effort of notching up an engine in stages 
with the regulator full open. It will be noted that 
when the full line crosses the dotted one the capacity 
of the boiler is exceeded,so that the pressure falls, 
and this is rectified by a timely notching-up which 
enables the boiler to recover until the speed increases 
and so renders further adjustment necessary. How 
much the boiler capacity may be temporarily exceeded 
depends on acceleration, for if the load is light and 
acceleration high, the excess may be more than when 
the load is heavier ; or in other words, more adjust- 
ments are required with heavier loads. 

The effect of notching-up in stages instead of 
continuously is not very appreciable on the speed 
curve, and, moreover, the working of the engine being 
entirely in the hands of the driver, will vary with 
different individuals, so it is sufticiently near to 
assume the notching-up to be continuous. 


plot in a curve of 


The diffcrent gradients on an ordinary section of 
line are many, and to construct speed curves for each 
one separately involves a good deal of work. The 
difficulty may be overcome by constructing a selection 
of curves, those for the most frequent gradients for 
preference, and interpolating others as required. Uf 
the extreme curves are plotted together with a few 
intermediate ones at fairly equal distances, this can 
be done satisfactorily. In order to assist in finding 
the position for any curve the following method is 
proposed. 


The results obtained from a group of curves such 





speed-distance instead of a time-speed curve. 


as Fig. 6 are re-plotted in Fig. 11 on a gradient base, 
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distance being measured vertically. The base is 
marked in Ib. per ton for up and down gradients, and 
the position for any particular gradient is found from 





























With these various modifications in view, the 
journey in Fig. 12 is adapted to include a speed 
restriction of 40 miles: per hour through four miles 





From a comparison of Figs. 12 and 13, it will be 
seen that the indicated horse-power required for the 
increase of eight miles per hour in the average speed 
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Points of constant speed are found for a selection of 
gradients, and through these curves are drawn for 
different speeds. By drawing a vertical at the 
requisite point for any gradient, the intersections 
with the constant speed curves give the distances 
covered to attain the speeds, so that a new speed 
curve can be interpolated in Fig. 6. Additional 
curves can also be found in Figs. 7 and 8 by similar 
means 

Most gradients are of appreciable length, but 
a few are so short as to have little or no influence 
on the speed and may be safely neglected or merged 
into the adjoining ones. If a group of short gradients 
occurs so that the aggregate is an appreciable 
length, an average should be taken by finding the 
total rise or fall in the totallength. In dealing with 
gradients the train weight has been taken as if 
concentrated in one point, whereas it is spread out 
over some distance. On account of this, in changing 
from one gradient to another, there is a transition 
stage during which part of the train is on one gradient 
and part on the other. The speed curve for the 
journey should therefore be rounded off a little at 
changes of gradient where the curve; shows any 
angularity. 

It has also been assumed that the pull due to the 
gradient is proportional to the tangent of the angle of 
inclination, the gradient being measured in this way, 
instead of which the pull is proportional to the 
sine; for instance, pull in lb. per ton for 1 in 100 


= — ce: Mea oe 

v 100? + 1 10 
tion is so small that there is no appreciable difference 
between sine and tangent, so that the simpler form is 
used. 

The output of the engine has been taken as the 
maximum continuous indicated horse-power or some 
definite fraction of it. In practice a certain amount 
of flexibility is obtainable. By partly or wholly 
shutting off the feed water and allowing the water to 
fall in the gauge glass, an additional output up to 
about 20 per cent. can be maintained for a short 
period without loss of pressure. The overload in 
indicated horse-power hours can be estimated from 
the area at water level and permissible drop in level, 
allowing for increase in steam space, and from this 
the duration for any given indicated horse-power may 
befound. In order to restore the water to its working 
level the indicated horse-power must be reduced 
below the normal output for such a time that the 
indicated horse-power hours saved are equal to the 
indicated horse-power hours expended on the overload. 

With an intimate knowledge of the road, the 
driver takes advantage of these facts to get the most 
from his engine. For instance, in approaching the 
summit of a bank with the prospect of a clear run 
downhill afterwards, the cut-off can be lengthened, 
so as to increase the draw-bar pull and the engine 
notched up well as soon as the speed increases on the 
down grade. 

The same sort of thing may be done towards the 
end of the journey, so that the engine arrives at the 
terminus with just sufficient steam in the boiler for 
such things as blowing off brakes, shunting the train, 
or running light to the shed. 


Thus, if Ib./ton = 22.4,G = 


The angle of inclina- 


termination of journey, and a speed restriction of 
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30 miles per hour at a junction, the engine being 
worked at about 70 per cent. of its full capacity. 

The result is plotted in Fig. 13, from which tHe 
timing is obtained, and thus what might be termed a 
standard rating for the engine set up. 
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| that the difference in indicated horse-power hours is 
| not so marked. 

The process of investigating locomotive performance 
detailed here has so far been synthetical in character ; 
that is to say, all the facts, data, dimensions, &c., 
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have" been collected, and the results built up from 
them in order to show what may be expected of a 
locomotive with a certain load. It is now proposed 
to show how the process may be applied analytically, 
or taking the results to find the forces producing them. 
Given a complete timing of a train, the load, 
particulars of the engine, gradients, &c., it is required 
to estimate the output of the engine during the 
journey. 

The timing and loading of trains is largely in the 
hands of the traffic department, but the time-table 
alters little from year to year, only slowly changing 
by evolution as traffic of one kind or another grows 
or diminishes. The fitting in of trains on a busy 
section is a complicated matter where there is mixed 
traffic running at greatly varying speeds, and, any 
single alteration must be made with much circum- 
spection. It is rather a business than an engineering 
matter, but is mentioned here to illustrate the 
limitations imposed in the running of a train and to 
emphasise the necessity of good time-keeping. 

The loading of trains is quite another problem, and 
the loads to be run under a given timing may fluctuate 
considerably. This matter intimately concerns the 
locomotive running department, which has to provide 








addition, the exact distance ofjthese places from the 
terminus is stated, so that the average speed between 
the various points is easily obtained. With such 
information to hand, a distance base for the journey 
is made as before, with a gradient diagram below it, 
and the position of the points given in the time-table 
marked on by vertical lines. Between each pair of 
lines the average speed as found for the distance is 
indicated by a short horizontal line at the proper 
height. 

When all these lines are filled in, a process of 
triangulation is proceeded with, in order to get a 
connected speed line. In Fig. 14 this is shown 
diagrammatically, bd, fh, jm being the average 
speed between 6 and d, f and g, j and m, &c., while 
acegiklis the connected speed line. The position 
of this line is determined by the fact that an area, 
such ‘as acez, must be equal to the area abdz; 
or in other words, that the triangle a 6 c must equal 
triangle c d e, while at the same time all other triangles 
such as ef g and g h i must satisfy the same condition. 
Where retardation follows acceleration, or vice verss, 
three triangles will be formed in a section, and the 
triangle on one side must in this case be equal to the 
two on the other side. 


1 +n 200°! 
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locomotive power capable of running the trains to 
time. If the locomotive has a good margin of power, 
it can cope with an unexpectedly heavy load or other 
adversity, but the locomotive that is scarcely up to 
its everyday work at once gets into difficulties, to 
avoid which it may be necessary to ‘‘ double head ” 
the train throughout the journey, take on a “ pilot ” 
at the first available opportunity, or call for the 
assistance of a banking engine at formidable gradients, 
all of which remedies mean additional expense. 
When these conditions persist it is time for the 
Chief Mechanical Engineer to be called upon to 
produce a more powerful design of engine rather than 
to ease the timing of the train. 

By analysing the performance of a locomotive, it is 
possible to see just what demands are being made of 
it in hauling a given trainin a given time, and the 
effects of altering the load or timing can be ascertained. 
It is also possible to find out the improvement to be 
expected in the regular running of a train by the 
introduction ofa’ new and more powerful engine. 
1a The time-tables, as issued to a railway company’s 
staff, give the times at various stopping places, and of 
passing. different points, such as signal-boxes 











In | substituted. 


45 50 Miles. 


Swain &- 


Miles. a. Min. sec. | cies amma 





H. M. 8. 

MtoN 3 36 5 © |Pass N.. 0 45 57 
N,,0 24 36 4 10 +s O.. 050 7 
Ue 2} 36 3 45 % P.. 0 53 52 
© os ee 34 43 4 50 % Q.. 0 58 42 
Q,R 34 67 ie... ” B.. 2 2 
R,, 8 2 71 = ae S.. 1 3 $i 
ee 34 70 2 47 s T.. 1. aR 
To 24 64 2 6 * U.. 1 824 
Uy ¥ 2 50 2 24 | Arrive V.. 1 10 48 
M.P.H. 


Total .. 50 —— 70 48 Average speed 42 


FIFTY MILE JOURNEY 


In actually setting out the line some guesswork 
must at first be used, and the line tested afterwards to 
see how far it conforms to the condition ab x bc = 
cdxde,efxfg=gh x hi, &c. Small adjust- 
ments are made, until this end is attained, and after 
a little practice such lines can be put in without 
much loss of time. 

It now remains to put in the actual speed curve as 
a smooth line on the framework formed in such a way 
that the curved lines form loops on either side of the 
straight lines, the positive and negative loops being 
equal in area in each section, as in the case of the 
triangles, but it is sufficiently near to judge this 
condition by the eye. It will, of course, be recognised 
that any special conditions, such as stops or speed 
restrictions are taken into account and reproduced 
graphically when constructing the curve. 

Having obtained the speed curve for the journey, 
the next step is to construct a number of “‘ keys”’ in 
the form of tracings of groups of speed curves similar 
to those in Figs. 6 and 7, but instead of the maximum 
output of the engine or some percentage of it being 
taken several curves for constant horse-power are 
It is not necessary to construct these 
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for the full range of speeds, and an inspection of the 
speed curve for the journey will show what portion 
of them is required. 

The net tractive efforts produced by, say5500, 600, 
700, 800 and 900 constant indicated horse-power are 
obtained and speed curves made as found necessary, 
any intermediate ones being derived by the method 
of interpolation already suggested in the case of 
gradients. 

The “keys” are applied to the journey speed 
curve, the datum lines being together, the object 
being to fit a portion of the curve on the “ key” to a 
short length on the speed curve below it, due attention 
being paid as to gradient in selecting the ‘‘ key ” 
curve to be tried. As soon as a short length is matched 
the corresponding horse-power can be marked above 
or below it, over the length by a horizontal line, the 
vertical height of which above some datum measures 
the horse-power, and this process is repeated at other 
points. There will, of course, be gaps at places 
where the horse-power is falling or rising, but an 
intelligent application of the ‘‘ keys ”’ will soon enable 
an estimate of this to be arrived at, and thus a 
continuous horse-power curve forthe journey obtained. 

To put things in another way, the “ keys ” are usec 
to scale horse-power directly from speed and gradient 
by means of height and curvature. 

In the case of a timing obtained from the actual 
running of a train, some modification can be made 
with advantage. For instance, in an official timing 
of a train, it will be possible to have an observer on 
the footplate to note changes in boiler pressure, 
regulator opening and cut-off from which an 
independent estimate of the horse-power is possible 
for guidance in using the “ key ’’ curves. 

In several publications devoted to railway matters, 
it is usual to find articles on the performance of 








CONSTRUCTION OF SPEED CURVE FROM GIVEN DATA 


locomotives. The contributors travel as ordinary 
passengers, and consequently have no knowledge of 
the engine working. They obtain the timing of 
trains by means of stop watches, the times of passing 
quarter-mile posts or other points being observed, 
and an account is given of the journey, together with 
information as to loads, type of engine, and any other 
special circumstances. The object is to show the 
capabilities of perhaps a new design of engine, or to 
compare the running of a train by different classes of 
engines over the same route, or to record some 
noteworthy performance in the way of load or speed. 

Whilst these descriptions of different runs are 
interesting in themselves, there is no real basis for 
gauging their merits or of comparing one with 
another. If, however, sufficient details are given, 
the speed curve can be plotted, and the indicated 
horse-power found by the process given here, so that 
an estimate is obtained of the performance of the 
engine. 

In dealing with cases of actual timing of trains of 
a sufficient degree of accuracy to record the small 
fluctuations of speed which take place, it is necessary 
to consider how the indicated horse-power is liable to 
vary. If reference is made to Fig. 10, it will be seen 
that the indicated horse-power of a particular engine 
is determined by the mean effective pressure in the 
cylinders and the speed. 

The M.E.P. depends upon boiler pressure, regulator 
opening and cut-off. In good working the variation 
in boiler pressure is small, and with the engine well 
loaded, the regulator is usually full open. By 
eliminating these, the indicated horse-power depends 
on cut-off and speed only. 

The M.E.P. for any cut-off falls as the speed 
rises, and appears to follow the straight line law 
within certain limits. The rate of falling off for any 
cut-off is dependent ca the ratio of port opening to 
cylinder area, so that with flat slide valves the M.E.P. 
diminishes more rapidly than where large piston 
valves are used. The steam chest pressure also 
influences the result. In normal working, the 
indicated horse-power line will exhibit a small 
vertical drop where notching up takes place, 
and with increasing speed the indicated horse- 
power gradually rises until another adjustment 
takes place. At other points, such as on a bank, the 
cut-off will be lengthened and show a vertical rise, 
and if the speed is decreasing the indicated horse-power 
lineYJ falls gradually. In order to imitate these 
conditions, the ‘‘ key’ curves applied to the speed 
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line obtained by an actual timing should be derived 
from the acceleration produced by various cut-offs 
instead of constant horse-powers. 

The lines for different cut-offs in Fig. 10 are found 
from indicator diagrams from the particular engine 
or from engines of similar cylinder dimensions having 
the same boiler pressure. The estimation of the 
actual cut-off is not of great importance, the main 
point being to obtain sloping lines showing the 
tendency of the falling off of M.E.P. and increase in 
indicated horse-power with rise-f speed, such as are 
to be expected from the cylinder proportions and 
pressure. 

In constructing the “‘ key’ curves for various 
cut-offs, it will be found convenient to plot also above 
or below the curves a corresponding group of indicated 
horse-power curves and include both on the same 
tracing. When a * key” curve is matched with the 
speed curve under it the portion of the corresponding 
indicated horse-power curve can be marked through 
with a needle point and afterwards drawn in. 

The resulting indicated horse-power line for the 
journey will show several breaks where change of 
cut-off takes place. When footplate observation is 
not possible, it must be understood that the line does 
not necessarily show even approximately how the 
engine was actually worked, but it does indicate how, 
under normal conditions, the same journey may be 
made with the same timing, the engine being handled 
so as to reproduce the indicated horse-power line. 

In any case this line will give a very good idea as 
to the actual performance made by the engine, and 
will afford some basis for comparison, unless, of 
course, conditions such as a strong side wind adi to 
its merits, the value of which can only be guessed at. 

The methods, both of obtaining a speed curve and 





of analysing it, are applicable to passenger train 


“short cuts’’ will suggest themselves, so that the 
work of collecting all the essential information 
together occupies the greater part of the time. 








AN EXTEMPORISED MUNITION FACTORY. 
No. III.* 


THE other branch of the firm’s munition work is 
the manufacture of 6in. shells. This work involved 
the introduction of a large number of new machines 
and processes into the works, besides the adaptation 
of existing plant. The new plant includes heavy 
lathes, hydraulic nosing and banding presses. and 
varnishing plant, much of which has been designed 
and built on the premises. The labour employed 
in the shell department is almost entirely that of 
women, and much credit is due to the management 
for the methods and contrivances that have been 
devised to enable girls to deal with such heavy 
articles practically unaided, for male labour is only 
employed on a few of the heavier lathes and in 
handling the shells between the gas furnaces and 
the hydraulic press for ‘‘ bottling.’ On page 384 
Figs. 28 to 31—we are enabled to give a number of 
illustrations of the shell department. On entering 
the works the first operation which the shell forgings 
have to undergo is that of cutting the surplus metal 
off the end. This is done on a parting-off machine, 
and the shell bodies are then placed on a horizontal 
mandril, for centering by hand. The centre having 
been marked, the shells then go to a drilling machine 
to have the centre hole drilled out. After this 
operation a square drift is driven into the open end 
of the forging by a hammer, and forms ! four 





The shell bodies are then taken back to the turning 
department for boring out and finishing the fuse hole. 
This work is performed on a Darling and Sellers 10in. 
lathe fitted with a special turret, and there are six 
operations with four tools. The first of these is rough 
boring and facing; the second, finish bore and 
form for fuse seating; the third recessing; and the 
fourth, fifth and sixth operations are the blending. 
We now pass to the finish turning, which is performed 
on lathes with automatic feed, for which purpose 
a split bush is put into the shell and expanded 
with a taper plug, and the base is held in a 
taper chuck on the lathe spindle. (In order to 
facilitate handling by girls, the shell bodies are 
placed on benches near the lathe and somewhat 
higher than the bed, and the shells are rolled into and 
out of the lathe on plates, by which the operator 
bridges the space between the bench and the machine. ) 
This operation leaves a ridge on the end of the shell 
which has to be removed in a later machine. The next 
lathe performs the function of finish forming the nose ; 
forming tools are used for the purpose. The shell 
case is then handed on to another lathe for forming 
the groove, and undercutting and turning down the 
riveting ridge. Four tools in a turret head are 
necessary for these jobs, and the shell then goes to 
Darling and Sellers lathes for waving. The “ pips ”’ 
are now cut off the ends, and the shell goes to a lathe 
for the rough recessing operation on thexbase. This 
is performed by two tools in the cross slide working 
simultaneously, one cutting upwards and the other 
downwards. The next machine job is that of finish 
recessing. After being passed by the Government 
inspectors at this stage the shells are then taken to 
another machine in which the plugs are riveted in the 
base. This is done very effectively by a pneumatic 
hammer fixed on a cross slide of the lathe and opera- 
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Fig. 24—ROUGH TURNING LATHE-FRONT VIEW 


working, for the reason that speed is the chief 
consideration in keeping to a time-table. Certain 
classes of fast goeds trains fitted with continuous 
brakes are included if a suitable curve of resistance 
for four-wheeled stock is used. 

The conditions under which ordinary through or 
stopping goods or mineral trains are run render it 
difficult to employ the same methods in dealing with 
them. Speed is no longer the first consideration, but 
rather the ability of the engine to climb banks with 
a heavy load, which calls for large adhesive weight 
and draw-bar pull. 

It is not possible to estimate the performance of 
goods engines with the same confidence as with 
passenger, because the resistances encountered, at any 
rate on British railways, are more varied. Loaded 
wagons have a smaller resistance in lb. per ton 
than empties; oil axle-boxes have less resistance 
than grease axle-boxes; box trucks or high-sided 
wagons have greater air resistance than low-sided. 

In a particular case, if sufficient care is taken, the 
total load and resistance of a miscellaneous collection 
of wagons comprising a train can be arrived at, but 
generally it is not practicable to do so. 

It is sufficient to know that the engine will haul a 
maximum number of wagons up the steepest grade 
to be encountered, unaided, at a minimum speed. 
Owing to the limited braking power, only low or 
very moderate speed is permissible throughout, so 
that the indicated horse-power required on the level 
is usually much less than that on the steepest gradient, 
and therefore the rating can be determined by a 
little calculation. 

The method of dealing with speed curves detailed 
here appears more formidable than it really is, a 
somewhat lengthy description being inevitable. 
A little familiarity with the processes enables the, 
curves to be rapidly dealt with, and no doubt many 





driving slots to fit on special centres in a lathe which 
performs the first turning operation. The centre 
consists of a mild steel cone with four longitudinal 
strips of hardened steel for forming the driving edges. 
Generally the method of machining adopted is that of 
‘* one machine, one job,” and the tocls do not require 
to be very fully described. The first operation is that 
of rough turning the outside, and is performed ona lathe 
with two tools, one at the front and the other at the 
back of the tool rest. These lathes are the firm’s 
own design and construction, and will be referred to 
later. The second operation is also rough turning, 
which is done on Dean, Smith and Grace and 
Darling and Sellers lathes From these lathes the 
work is transferred to other Darling and Sellers 
lathes for rough boring. These machines are pro- 
vided with a special boring head, having hand and 
automatic feeds which are driven by chains and worm 
and worm wheel gearing. 

At this stage the forgings weigh about 1 cwt. and 
are lifted into and out of the lathes by pulleys and 
tongs by the women operators. The finish boring, 
which is the next of the series of operations, is per- 
formed on lathes designed and built by the firm, and 
the work is too heavy for females. There are four 
distinct operations on this lathe, namely, first and 
second finishing cuts and tooling the noses for bottling. 
After being faced accurately to a length of 21}in. 
on Darling and Sellers lathes, the shell cases are then 
taken to the forge to,undergo the bottling process. 
They are first heated to the desired temperature in 
gas-fired furnates and the nose is formed in a 200-ton 
hydraulic press of Davy Brothers’ make. The banding 
process is carried out by women on a Hollings and 
Guest hydraulic press, provided with the necessary 
lifting tackle. 


* No. IL. appeared 19th April, 








Fig. 25-ROUGH TURNING LATHE-—BACK VIEW 


ting while the shell is revolving. The base then 
requires t6 be finally skimmed up and the radius 
formed—a simple operation done by two tools on a 
simple lathe. All the mechanical operations have 
now been completed, with the exception of the 
forming of the thread for the fuse*and the finishing of 
the copper band. The former process is carried out 
on a simple thread milling machine made by the 
firm, and the band is milled on an ingeniously designed 
machine fitted with a self-raising arrangement for 
dropping the shell in between the centres. 

In all there are some 28 operations with inspections 
after each, before the shell cases are taken to the var- 
nishing department shown in the illustration, Fig. 31, 
page 384. Before the varnish is applied, however, the 
shells have to be washed out with{spirit. Wax is 
applied to the internal threads and the bodies are 
then washed out with turpentine. The shells are 
then put in racks and stored. On removal from the 
stores the shells are inverted over a jet of varnish, 
which applies an even coating all over the inner 
surface. They are then placed in stoves again and 
heated for two hours at a temperature of between 
300 and 350 deg. Fah. 

We referred above to two special lathes which the 
firm has built for rough turning and boring the shells. 
The former of them is illustrated in Figs. 24 and 25, 
on this page. The chief features will be seen at a 
glance to comprise the peculiar but rigid form of 
box section bed with the vertical slide for the tool 
rest, the chain drive and the double helical gearing 
on the fixed headstock. The bed is 8ft. long. The 
tool slide has power traverses in both directions with 
fixed tools operating on the front and back of the job. 
The tailstock is of unusual form and is clamped to 
the ways of the bed and supported on a face on top of 
the machine. It is provided with reduction gearing 
to the tailstock spindle, which is thoroughly tightened 
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up by means of a hand lever and pinion. The feed is 
obtained by an independent bush roller chain drive 
from a countershaft and a drop worm arrangement 
operated by a foot lever. The cutting is done by tools 
with high-speed steel tips brazed on and the machine 
is tended entirely by girls. The main driving chain 
is of the silent type, 3in. wide. The spindle speed 
is 30 revolutions per minute, the depth of cut .3in., 
and the feed per revolution .05in. The 10in. boring 
lathe shown in Figs. 26 and 27 is driven by a mul- 
tiple bush roller chain .75in. pitch, 4.3in. wide. 


The spindle speed of this lathe is 30 revolutions 
the depth of cut .06in., and the feed 


per minute, 


GAS TRACTION. 


A COMMITTER,~ appointed in November last, by Mr. 
Walter Long, to study the question of the use of gas for 
motor vehicles, has presented an interim report, which 
has been issued by H.M. Petroleum Executive, and is 
obtainable from the usual sources. ~The price is one 
penny. 

In this report the committee says it is satisfied that 
ordinary town gas can be effectively, safely, and promptly 
substituted for motor spirit, as a fuel for use in internal 
combustion engines of the types which are commonly 
fitted to motor vehicles, without reduction of the compres- 
sion space in the cylinders of such engines. 




















Fig. 26—SHELL BORING LATHE-—FRONT 


-l6in., or 4.8in. per minute. The 
There is 
The tools 


per -revolution 
gearing is of the double helical pattern. 
nothing special in the design of the bed. 


are held in a hexagon turret of massive construction | 


with a rack feed operated by worm gearing and a 
separate chain drive which is clearly shown in one of 
the views. The work is securely held in a bell chuck 
with set screws and is supported by a steady bracket. 
Six feed speeds are obtainable and two spindle speeds. 

An important department of the works is the 
laboratories for physical tests of material and gauge 


testing. They are fitted with the most modern 
appliances. The gauge testing department, is 


It is reasonable, from a commercial point of view, to 


| adopt a mean eonsumption of 250 cubic feet of ordinary 
| town gas—with, say, a gross calorific value of 490-500 


B.Th.U. per cubie foot——as the equivalent of one gallon 
of motor spirit, and on this consumption—rativ gas at 
4s. per 1000 cubic feet shows the same fuel cost as motor 
spirit at 1s. per gallon, apart from interest on cost of instal- 
lation and the maintenance of flexible containers and filling 
arrangements. 

Flexible containers should be made of fabrie which 
complies with a specification which accompanies the 
report. The working life of such a container may be 
considered to be normally about eight months. 

There should be no restrictions, except in so far as 


shortage of coal or other war conditions may render 
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Fig. 27—SHELL BORING LATHE--BACK 


equipped with micrometer measuring instruments, 
and a very ingenious projection machine for measuring 
the pitches of screws partly mechanically and partly 
optically. This method has the advantage that 
the whole of the screwed surface can be examined in 
detail, errors in angle, want of straightness of the 
thread and local defects being shown on a magnified 
scalo on a screen superposed on a diagram of the 
correct thread form drawn to the same magnification. 

In conclusion, we must express our indebtedness to 
the proprictors of the works for their courtesy in 
allowing us to inspect the various departments and 
processes, and for the photographs from which our 
illustrations are made. 





imposition of control or priority necessary, upon™ the 
drawing of supplies of gas for traction purposes through 
suitable meters at consumers’ premises or private filling 
stations. The installation of new meters in the construction 
of which tin-plate is required can, it is believed, in many 
instances, be obviated by substituting a rotary inferential 
or other measuring instrument, the manufacture of which 
will require little or no rationed material. Objection 
should not be raised to the sale of gas for traction pur- 
poses, on agreement between seller and consumer, by 
acceptance of mean volume per filling in respect of indi- 
vidual flexible containers. With a view thereto, the 
capacity, as ascertained at a pressure of 2(jin. of a column 
of mercury and a temperature of 60 deg. Fah. within the 
container, or as adjusted by calculation to comply with 





those conditions, should be certified and stamped on the 
container fabric, or on an attached identification label or 
disc. 

The price of gas for traction purposes should not exceed 
the ruling price per 1000 cubic feet in any area of supply, 
subject to the district rates of discount (if any) according 
to quantity, if the supply is taken at the consumer's 
premises or private filling station on any agreed system 
of measurement. 

Flexible containers should be constructed with a valance 
extending the whole length of their compass along a 
horizontal line at not more than balf the height of the 
container when fully inflated. The finished valance 
should be of at least double the tensile strength of the 
fabric in the body of the container, and, in the absences 
of means of continuous attachment to the vehicle's struc. 
ture or roof, should be eyeletted to receive metal rings 
at intervals of not more than 2ft.,and thereby securely 
held to the roof of the motor vehicle or to rails or a fraine. 
work thereon. 

A flexible container should be mounted on and attached 
to any motor vehicle in such a manner that on partial or 
total deflation during use the collapsing portion shall at 
all times fall within the base of a retaining tray, a box. 
sided structure, or covered scantlings, of a minimum 
height of 18in. The over-all height of any container and 
the vehicle carrying it should at no time exceed 17ft. 
from the ground. 

There should be top ventilation to the outside atin. 
sphere in any building which is used, either permanently 
or temporarily, for the purpose of housing or otherwise 
accommodating any vehicle which is equipped with a 
flexible container with gas inside it. Any flexible con. 
tainer should be completely deflated if the vehicle to 
which it is attached has stood idle for more thain two weeks 

It is recommended that, in the event of a priority of 
gas supply being established, any differentiation in respect 
of the quantities of gas sold for traction purposes should 
be on the basis of the priority which attaches to the pur- 
poses for which the transport in question is required. It 
is recommended, having regard to the satisfactory insur- 
ance testimony, that gas-equipped motor vehicles be 
admitted to dock premises and wharves without the in. 
position of any special restrictions. 


APPROVED UsEs oF GAS UNDER COMPRESSION 
DURING THE WAR PERIOD. 


Semi-rigid Container3.—lt is undesirable that seni. 
rigid containers of rubber and canvas or other proofed 
fabric should at present be allowed to be charged with 
gas to a pressure greater than 90 1b. on the square inch, 
or should be of a larger internal diameter than 4in., and 
even with these limitations containers of this class are, 
in the opinion of the committee, unsafe if not properly 
armoured with galvanised steel wire of 0.012in. diameter 
(No. 30 B.W.G.). Encouragement should be given to 
the construction and use of semi-rigid containers of rubber 
and woven wire, up to working pressures of 300 Ib. on 
the square inch, and it is recommended to the Controller 
of Priority that he afford such assistance as may be neces- 
sary to permit developments of this description of con- 
tainer. 

Metal Cylinder3.—It is desirable to encourage forthwit)) 
under special licence from the Board of Trade where neces 
sary, a limited number of experiments on a commercial 
scale with compressed gas in rigid metal cylinders, plain 
or wire-wound, at pressures up to at Icast 1800 Ib. (120 
atmospheres) on the square inch, in connection more par 
ticularly with certain of the larger motor-omnibus under 
takings and the transport departments of certain of th: 
more important municipal authorities, in order to obtain 
data for dealing with this post-war development, 

It is expedient to proceed with experiments and tes! 
in connection with the determination of factors affectiny 
portable gas generating plants, and the commercial use of 
gas for traction purposes in containers at high pressure-, 
together with questions relative to liquefaction, absorp 
tion and enrichment, as well as in regard to improvements 
in the existing arrangements for effecting the admixture 
of gas and air in the requisite proportions under varying 
conditions. 








NAVAL NOTES. 


The Vindictive at Zeebrugge. 


IN spite of the extremely violent fire from the 
German batteries, to which she was exposed at point 
blank range for nearly two hours, H.MLS. Vindictive 
suffered no vital injury in the course of her splendid ex- 
ploit at Zeebrugge. Her upper works were severely 
damaged—as may be seen from the illustration published 
herewith—-but there were few hitson the hull. No doubt 
the vessel owed her escape to the protection afforded by 
the Mole while she was lying alongside, but why the 
German gunners failed to sink her when she was leaving 
the harbour is really a puzzle, only to be explained on 
the theory that their nerves had been shaken by the auda- 
cious attack. The Vindictive—one of four second-class 
‘*ram cruisers”? known as the ‘ Arrogant” class—was 
laid down in dock at Chatham on January 27th, 1896, 
floated out in December, 1897, completed in 1899, and 
in the following year sent to the Mediterranean on her 
maiden commission. The salient feature of the design 
was great manceuvring power, to attain which the length 
was kept within very modest limits, and double rudder 
were fitted. The bows were covered with 2in. armour, 
and otherwise strengthened to resist the shock of ramming 
A 3in. steel deck was worked amidships, with 4in. coam- 
ings to the engine-room hatches. The conning-tower 
was built of 83in. armour. The principal dimensions of 
the class were :—Length 320ft., beam 54ft., draught 20}ft., 
displacement 5800 tons. The propelling machinery was 
of 10,000 indicated horse-power, for 19.5 knots, the coal 
supply being 500 tons. A complement of 450 was carried. 
The armament comprised four 6in., six 4.7in., and many 
smaller quick-firing guns, with three torpedo tubes. On 
her full-power tria!, run in a heavy wind and a rough sea, 
Vindictive averaged 10,263 indicated horse-power and 
20.1 knots. She and her sisters were good and reliable 
steamers in fair weather, but their speed fell off at once 
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in @ seaway owing to the shortness of the hull. Vindic- | cruisers, built in 1890-91 under the Naval Defence Act. 
tive underwent a refit in 1904, when her armament was The dimensions were:—Length 300ft., beam 43Hft., 
changed to ten 6in. guns of an improved mark. The draught, 16}-174ft., displacement 3400-3600 tons. With 
Gladiator, a sister ship, was rammed and sunk in the | natural draught the designed speed was 18.5 knots, and 
Solent by the American liner St. Paul in April, 1998. 20 knots with forced draught. The armament consisted 
Nothing could he more indicative of the hazy ideas of | of two 6in., six 4.7in., and smaller quick-firing guns, and 
naval tactics which prevailed some twenty years ago four torpedo tubes. Vital parts were protected by a 2in. 








VINDICTIVE AFTER THE ZEEBRUGGE RAID 








ing to note that the Rainbow, another ship of the same 
class, is still in commission as a unit of the Canadian Navy, 
and co-operated with a Japanese force during the pursuit 
of Admiral von Spee’s squadron in the Pacifie towards 
the end of 1914. The three destroyers named as having 
been present at the Zeebrugge attack, viz., North Star, 
Pheebe, and Warwick, were built after the outbreak of 














THE LIVERPOOL FERRY BOATS IRIS AND DAFFODIL AFTER THE ZEEBRUGGE RAID 


steel deck, with 5in. hatches over the cylinder heads. At 
sea these vessels were not good for more than 16 knots, 
and their tactical value was very small. Before 
the war, Iphigenia, Thetis, and Intrepid were serving as 
The Block Ships, minelayers. In the normal course of events all these 
cruisers would -prevably have been in the shipbreakers’ 

ALL the five vessels used as block ships belonged | hands ere this, and the fighting strength of the Navy has 

to the very numerous * Apollo” group of second-class! in no wise suffered through their sacrifice. It is interest- 


than the fact that four cruisers were designed and built 
to act as rams, at a date when the ram was almost uni- 
versally discredited as a primary weapon. 


war, and, consequently, no details of them may be pub- 
| lished at present. 








PRIVATE railway cars in the United States, hitherto avail- 
able for wealthy people with only small parties, are, in 
future, not to be used for parties of less than 40 passengers. 
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EDUCATION AND BUSINESS. 


BEFORE the opening session of the Spring Conference 
of the Textile Institute, which opened yesterday in Man- 
chester, Sir Frank Warner (President-elect) delivered an 
address on ** Kclucation from the Standpoint of the Busi - 
ness Man.” : 

The question of education in its relation to industrial 
progress had, said Sir Frank, entered a new phase. The 
business man of to-day realised, perhaps more clearly 
than any other class of the community, that in the future 
international trade war education would be our greatest 
ally. Those who were now engaged in industry would 
have to fight with the old weapons, but the duty was laid 
on the business world of seeing that the rising generation 
came armed to the fray with the best mental equipment. 
Education, by which he meant not merely the acquisition 
of knowledge, but that self-discipline without which all 
else would be in vain, were the chief of these weapons. 

If the school period was intended to prepare the boy’s 
mind for much wider learning in his after-school career, 
everything must be done to place him on the threshold 
of his business life keen and eager to add to his store of 
knowledge, not only in the business, but in the continua- 
tion school. The yield of industry—and with it under 
modern conditions was bound up the international status 
of a nation—depended on whether the work done was 
efficient or inefficient. The necessary degree of efficiency 
could only come through training and education. 

It would be agreed that there was ample room in all 
grades of industry for a sounder and wider educational 
system. The new Education Act was full of great possi- 
bilities, and was, he believed, destined to have an im- 
portant effect on industrial development. That Act, if 
he read its intention and purpose aright, sought to pro- 
vide that people in all callings should be better fitted for 
their jobs, and the business man was convinced that that 
aim would be achieved if education in the elementary 
and continuation schools was provided on sound lines. 
A well devised scheme would provide the right type of 
men to fill the ranks of industry in the after-the-war 
period. Efficiency in all grades of national activity was 
worth and, even looking at it from the lowest standpoint, 
it could be.made to pay. In the strenuous times ahead 
the nation which had the best mental equipment would 
come out on top. Brains would be at a premium. 

If education to this end was necessary for the rank and 
file of industry, it was even more necessary for those 
occupying higher posts. It would not be disputed that 
the education of many of those occupying responsible 
positions in the business world had been inadequate. 
That in the face of this handicap so many men who had 
entered on their business career at the age of fourteen or 
fifteen should by sheer aptitude have mastered the multi- 
tude of problems and difficulties met with in business, 
and should have played so large a part in making indus- 
trial England what she was to-day, was a remarkable 
testimony to their natural capacity. [It was reasonable 
to suppose, however, that the natural ability of these 
men would have found fuller scope if they had received 
in their youth a sound course of advanced education, 
and it was not possible to feel confident that our future 
industrial position could be secured if the education of 
those destined to direct our industries continued on the 
old lines. It was necessary, among other things, that 
greater attention should be given to modern languages, 
and that in the textile industries, at least, there should 
be a fuller realisation of the importance of mathematics, 
physics, chemistry, bacteriology and economics in the 
scheme of education. What was needed was the awaken- 
ing of employers to the value of a well educated staff in 
the higher grades, and of a sound educational] basis in the 
lower. Encouragement must be given to the eighteen- 
year old trained boy entering on his business career even 
if his services at the outset were of no more value than 
those of an untrained boy of fourteen years. Modern 
commercial education could not give business experience, 
but it could and did prepare the mind to profit more 
quickly by it. If the employer gave signs of requiring 
trained men parents would be prepared to give their sons 
the necessary education, and the latter to make an effort 
to learn and to take an interest in their work. 

Those who showed a capacity for the higher University 
work should be more than generously treated. In the 
interest of the State it was absolutely necessary that the 
satisfactory training of these students should take pre- 
cedence of any and every private and public interest. 
The country would need these people, not only in its 
departments of administration and its professions, but 
in its manufacturing and mercantile houses. He wel- 
comed the new Education Act as giving the assurance 
that young people of both sexes, for the place of woman 
in industry was a permanent one, would be given the 
opportunity for a mental training which would enable the 
future generation of business people to continue to hold 
our present proud position in the industrial and commer- 
cial world. 








MINISTRY OF MUNITIONS ORDERS. 


TIN. 

THE Minister of Munitions ordered, under date of 
April 26th, that no person should, until further notice, 
purchase, sell, or—except for the purpose of carrying out 
a contract in writing existing prior to such date for the 
sale or purchase of tin—enter into any transaction or 
negotiation in relation to the sale or purchase of tin situ- 
ated outside the United Kingdom, and that no person 
should, until further notice, purchase or take delivery of 
any tin situated in the United Kingdom, except under, 
and in accordance with, the terms of a licence issued under 
the authority of the Minister of Munitions ; or sell, suppiy 
or deliver any such tin to any person other than the holder 
of such a licence, and in accordance with the terms thereof. 

[It was further ordered that, as from the same date 
until further notice, no person should, except under a 
licence. issued under the authority of the Minister of 
Munitions, use any tin for the purpose of any manufac- 
ture or work except for the purpose of a contract or order 





time being in existence certified to be within 
Class “A” in the Order of the Minister of Munitions 
as to priority dated March 8th, 1917. The Order also 
provided that all persons should in the first seven days 
of each month commencing with the month of May, L9LS8, 
send in to the Director of 'Tin Supplies, 1, Metal Exchange- 
buildings, Whittington-avenue, E.C. 3, monthly returns 
of tin in stock, &e. 

All applications for licences should be made to the 
Director of ‘lin Supplies, Metal Exchange-buildings, 
Whittington-avennue, London, E.C. 3, and marked ~ Tin 
Licence.’ 


for the 


SEATS FOR FEMALE WORKERS IN SHELL 
FACTORIES. 

THE Home-office has had under consideration the 
question of the provision of seats in shell factories for 
the use of women and girls employed in turning and 
machining, who have to do their work standing. Oppor- 
tunities for taking occasional rest occur either during 
the work itself or in intervals between the conclusion of 
one operation and the commencement of the next, or on 
unexpected occasions when the supply of material runs 
short or the machinery. breaks down; and in many shell 
factories seats are provided to enable the women and 
girls to avail themsclves of these opportunities. In some 
works, however, no such provision is made, and frequent 
complaints on the subject are received by the Factory 
Inspectors. The Home Secretary accordingly proposes, 
with the concurrence of the Minister of Munitions, to 
make an Order in pursuance of Section 7 of the Police, 
Factories, &c. (Miscellaneous Provisions), Act, 1916, 
requiring facilities for sitting to be provided for a!! female 
workers employed in any process in turning or machining 
shells or shell bodies, so as to enable them to take advan- 
tage of any opportunities for resting that may occur in 
the course of their employment. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


INTERNAL COMBUSTION ENGINES. 


Srr,—It may justify a further trespass on your space if I point 
out that for any internal combustion engine 
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As these factors are the only factors necessary to the determina- 
tion of the mean effective pressure it follows that 
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From the quantitative form of & a ') given in my last letter, 


> 
it can be quite easily perceived where the mistake regarding 
mixture strength came in. The exhaust pressure, because it 
required for its determination the calorific value of the fuel, the 
proportions of air to fuel, the ratio of pressure per square inch to 
ft.-lb. per B.Th.U., and a factor or constant of performance, 
was hastily assumed to be the mixture strength, whereas it is 
only a direct manifestation of that strength. Those of your 
readers who have plotted the indicator diagram of an internal 
combustion engine from given pressure values will readily appre- 
ciate the difference I have directed attention to above. 
JaMES DUNLOP. 
Dennistoun, Glasgi.w, April 29th. 


PRACTICE IN BRIDGE AND GIRDER YARDS FROM A 
THEORETICAL STANDPOINT. 


Srr,—In your issues of July 6th and 13th of last year, under the 
above caption, appears an interesting article by Mr. George Ken- 
worthy, A.M. Inst. C.E., on which I wish to offer a few comments. 
The author shows that very high initial stresses are liable to 
occur in structures due to the exigencies of construction. Grant- 
ing that this is the case, there is another factor which, when 
given due consideration, will be seen to modify completely the 
conclusion that such initial stresses when occurring in ductile 
material, are in any way dangerous or affect the amount of the 
load which would produce failure. Considering the problem in 
its general aspect, we have first to note that initial stresses are 
those occurring independently of external loads; they are 
necessarily within the elastic limit, and must be of tension and 
compression in conjunction, since the material is pulling against 
itself, and for equilibrium the algebraic sum of the forces is zero. 

Now, initial stress may not be cumulative with that produced 
by the working load as is shown in works on mechanics ; whether 
cumulative at all, and to what amount, depends upon the 
relative values of the two stresses. If cumulative to any extent 
and the material be brittle, that is, without any plasticity, the 
initial stress causes a decrease in the margin of safety. In a 
plastic material the case is otherwise, as will readily be seen by 
considering what must take place before failure can occur. 
During the process of failure, work is done in elongating the 
material, the amount of such work within the elastic limit being 
negligible compared with that beyond. Now, a very slight 
amount of plastic flow or “incipient failure ” at the yield point 
would render the initial elastic stress no longer cumulative, as is 
easily seen in the case of initial tension in a rivet, the amount of 
which is calculated by Mr. Kenworthy at 6 tons per square inch. 
If the load be then removed initial stress no longer exists, and 
the material is, to all intents, undamaged owing to the very 
minute amount of loss of its ductility; practically the whole of 
its ductility is again ready to be used up before failure can 
occur, while the minute amount of “ incipient failure ”’ is of no 
importance as affecting the structure. 

The brittleness of rivets, spoken of by Mr. Kenworthy, is 
doubtless due to working at too low a heat, and if this be avoided 
there seems no reason why they should not be perfectly safe 
‘under tension ; indeed, they are frequently so stressed in wind 
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bracing. The recommendation that rivets should not be too 
hot when put in, in order to diminish initial stress, would therefore 
seem to be dangerous, and if not dangerous, unnecessary, 

Considering now Mr. Kenworthy’s example of a building wit), 
bracing rods tightened by turnbuckles, his reasoning as to the 
possible existence of an initial intensity of 39} tons is detective, 
In the first place this stress is above the elastic limit of most 
structural steel, and in that case could not permanently exist, 
There is a fallacy also in assuming that the whole of the load 
comes on the rod which is initially the highest stressed ; this is 
not so. If all are tight the load is divided equally, until the one 
having the highest initial stress reaches the elastic limit beyond 
which the stress cannot increase—owing to the breakdown at 
yield point—until the other rods have reached the same condition, 
and then the effect of initial stress is cancelled, as in the case of 
the rivet. 

Dealing now with Mr. Kenworthiy’s example of faulty desiyn 
in railway stringers as regards their end connections, this is a 
case where either of two alternative conditions of stress could 
equally well be made to resist the loading, viz., first, those in 
beam considered as continuous oversuppprts ; secondly, those in a 
beam freely supported at the ends. Now, inordinately high-ten- 
sion stresses in the rivets which confer the continuity do not 
necessarily represent an element of danger provided that theic 
resistance to shear continues sufficient, since a slight amount of 
breakdown at yield point will throw more stress on the centre 
of the beam which is understressed at that point if the beam hus 
been designed as non-continuous, and while this is the case it is 
impossible for the end rivets to elongate to any great extent ; 
certainly to nothing approaching remotely the breaking load of a 
plastic material. The method of calculating stress in the end 
rivets is incorrect as I will proceed to show. A case such as this 
should be handled in a manner analogous to that of a reinforcer 
concrete beam, because :— 

1. Below the neutral layer we have the solid ends of the webs 
and angles in contact transmitting compression, and to a less 
degree, owing to lack of rigidity, the flanges of the connectiny 
angles, the stress in which is still further limited by the fact that 
they only transfer what is passed on to them by the rivets in the 
web. 

2. Above the neutral axis we have 
through connecting flanges and rivets, and since the flanges are 
subjected to bending, the connection is much less rigid than ii 
the rivet area were in the form of continuous bars, the total 
deformation being the same as though the tension portion were 
composed of material having a less modulus of elasticity than 
that in compression; hence compute position of neutral axis 
for abutting webs, and longitudinal angles in compression with 
the usual modulus of elasticity and for rivets in tension with a 
much reduced modulus, which would require to be fixed with 
reference to the relative deformations in tension and com- 
pression sides, and would be very difficult to determine. 

The net result is that the neutral layer, instead of being in the 
centre, is very low down in the beam, and the total moment of 
resistance, being the sum of the moments in tension and com- 
pression, should be equated to the bending moment to find the 
stresses. The bending moment cannot, however, be accurately 
determined owing to the sudden reduction of the moment ot 
inertia at the support, and its effect on stiffness. 

There is another secondary effect in rivets transmitting 
tension through angle iron flanges and of which no accoun; 
appears to be taken, and which may increase the stress. The 
angle flanges act on the rivets in some measure like tack lifters, 
bearing down at their outer edges and pressing upwards on the 
rivet heads, but the amount of increase in stress in the latter 
depends on the relative deflection of the angle and the elonga 
tion of the rivet. P. EB. L. Hayiey. 

Sydney, March 7th. 


tension transmitted 








INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution of Civil 
Engineers, held on Tuesday, April 23rd, the result of the ballot 
for the election of officers for the year 1918-19 was declared as 
follows :—President: Sir John A. F. Aspinall, M. Eng. (Liver- 
pool); Vice-Presidents: Sir John P. Griffith, M.A.I. (Dublin) ; 
Mr. John A. Brodie, M. Eng. (Liverpool); Mr. W. B. Worthing- 
ton, B.Se. (Derby); Dr. W. H. Maw (London) ; other Members 
of Council: Dr. Charles C. Carpenter (London); Sir Dugald 
Clerk, K.B.E., D.Se., F.R.S. (London); Col. R. E. B. Crompton, 
C.B. (London); Mr. Maurice Deacon (Matlock); Sir Archibald 
Denny, Bart. (Dumbarton); Mr. G. H. Duggan (Canada) ; 
Sir William H. Ellis, C.B.E. (Sheffield); Sir Robert R. Gales 
(India); Mr. W. W. Grierson, C.B.E. (London); Sir Robert A. 
Hadfield, Bart., D.Sc., M. Met., F.R.S. (London); Brigadier- 
General Brodie H. Henderson, C.M.G. (London); Mr. R. W. 
Holmes (New Zealand); Mr. G. W. Humphreys (London) ; 
Mr. Summers Hunter, C.B.E. (Tynemouth); Mr. M. E. Kernot 
(Australia); Lieut.-Col. Charles L. Morgan, C.B.E. (London) ; 
Mr. Basil Mott (London); Engineer Vice-Admiral] Sir Henry |J. 
Oram, K.C.B., F.R.S. (London); Mr. Frederick Palmer, C.1.E. 
(London); Mr. J. W. Restler (London); Captain H. Riall 
Sankey, C.B., R.E. (ret.) (London); Sir John F. C. Snell 
(London); Mr. E. F. C. Trench, M.A., B.A.I. (London) ; 
Mr. T. R. J. Ward, C.I.E., M.V.O. (India); Mr. E. J. Way 
(South Africa); Sir Alfred F. Yarrow, Bart. (Hindhead). 
This Council will take office on the first Tuesday in November, 
1918. 

The Council has made the following awards for papers read 
and discussed during the session 1917-1918 :—Telford gold 
medals to Sir Robert R. Gales, F.C.H. (India), and Mr. Edward 
Sandeman (London); George Stephenson gold medals to the 
Hon. Sir Francis J. E. Spring, K.C.1.E., and Mr. H. H. G. 
Mitchell (Madras): and Telford premiums to Mr. W. L. Lowe 
Brown, M.Se. (London), Mr. G. Blake Walker (Barnsley), and 
Mr. Alwyne Meade (Blackheath). Indian premiums also have 
been awarded to Sir Robert Gales and Sir Francis Spring. 
The awards for papers published in the ‘‘ Proceedings *’ without 
discussion will be announced later. 








THE concurrence of the coal shortage and the unprece- 
dented cold weather in January last brought to the atten- 
tion of the coal-using public of America around the tidewater 
ports their dependence upon some method of thawing out 
the coal so as to permit its being unloaded. The Engineer- 
ing News Record says that car after car reached the New 
Jersey-New York harbour ports with contents so hard 
as to resist almost any manual effort to release them. To 
meet such conditions where mechanical car dumpers are 
used large thawing plants were installed at a number of 
termini. They were enclosed houses in which cars or 
trains of cars were run, there to be heated by one means 
or another to a temperature which would thaw the frozen 
coal and permit its easy discharge from the dumper. 
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RAILWAY MATTERS. 





Ar a public meeting last week to protest against the 
withdrawal of the Walthamstow all-night trains, it was 
«tated that the same engine and men worked each of the 
trains and that, therefore, the saving would be very little. 
We would, however, point out that it is coal more than 
labour in which it is aimed to effect an economy. 

Tue Railway Executive Committee, acting on behalf of 
the Government, has agreed with the representatives of 
the men that there shall be given to all the male members 
of the staff engaged in the manipulation of trains an 
advance of 4s. per week to adults and of 2s. to youths ; 
that women shall have half the extra war wage paid to 
men, with a minimum of 12s. 6d., and girls an advance of 
92, Mr. J. H. Thomas, the secretary of the National 
Union of Railwaymen, has said that the wages bil! of the 
railways has now risen to £47,000,000 more than it was in 
1914. bi 

At the meeting of the Mold and Denbigh Railway 
Company it was stated that two of the largest works 
served by the company had been closed for years. The 
North Hendre lead mine had been flooded for ten years, 
but, under the Mineral Resources Committee, plant had 
been put down sufficient, it was hoped, to unwater that 
mine and also many another of the adjoining properties. 
It was hoped that the mines might be re-opened within a 
comparatively short period. The Portland Cement 
Works at Caerwys, closed just prior to the outbreak of 
war, have been taken over for the manufacture, in a large 
way, of basic slag. 

THE following leading members of the French railway 
service have been made Commanders of the Legion of 
Honour :—M. A. Gerardin, technical commissioner of the 
Eastern Railway, who “has by his firm and continuous 
action on the various services placed the system of the 
astern Railway in a position to face in a remarkable 
fashion the recent efforts that it has been called upon to 
produce for the transport of troops.” M. P. Javary. 
technical commissioner of the Northern Railway, who, as 
“ an organiser of the first order. has succeeded through his 
activity and his energy in obtaining on the Northern 
Railway system services surpassing all expectations.” 

Ara meeting of the Institution of Locomotive Engineers, 
held on Saturday afternoon, March 2nd, at the 
Philosophical Hall, Leeds, under the presidency of 
Col. Kitson Clark, a local centre was opened for Leeds and 
the North of England. It isnow announced that Mr. H. N. 
Gresley, locomotive engineer of the Great Northern 
Railway, has become chairman, with Col. Kitson Clark 
as vice-chairman of the section. Mr. Houldcroft, of the 
Leeds Forge Company, has accepted the position of 
hon. secretary, and communications for membership of 
the centre should be addressed to him at Leeds Forge, 
Leeds. My. Gresley will deliver an inaugural address 
on I 1th inst. 

In order to maintain an efficient service for industrial 
traffic it is urged by the Tramways (Board of Trade) 
Committee that factories and other places of business 
should “ stagger” their times of opening and closing at 
morning, mid-day and evening, which means that instead 
of an overwhelming rush when the hour strikes there 
would be smaller streams of passengers at intervals of a 
few minutes. ‘I'he word “ stagger “’ is used in its engineer- 
ing sense ; its effect as applied to tramway traffic is that 
firms along any one route would stop for meal times in a 
succession of, say, five or ten minutes intervals. ‘Thus 
adjacent works or departments of the same works would 
stop at 6, 6.10, 6.20, thus facilitating the more economical 
running of the tramway service. 

On the 18th ultimo the President of the Board of Trade, 
answering a question in the House, said that it was not at 
present proposed to introduce any general scheme for the 
common user of all privately-owned railway wagons in 
England. Other measures to secure the object in view 
had, however, been taken, and arrangements had recently 
heen made for a large number of such wagons to be taken 
over for general use. In Scotland it was proposed that a 
scheme for the common user of privately-owned wagons 
should be introduced at an early date. The conditions in 
Scotland were totally different from those prevailing in 
England. There is a very great number of privately- 
owned wagons in England, and the difficulties involved in 
securing competent direction of those wagons and the 
repairing of them made it inexpedient to have a scheme of 
this kind. 

NEw powers, set out in last Tuesday night’s London 
Gazette, are taken by Order in Council to deal with season 
tickets, return tickets, and other railway facilities. The 
amended regulations include power :—For prescribing the 
conditions on which tickets may be issued and passengers 
carried, either generally or in specified localities; for 
removing any statutory or other obligation to issue season 
tickets and for limiting the number of such tickets that 
may be issued by prescribing the persons to whom or the 
conditions on which such tickets may be issued or renewed, 
subject to. such exceptions as may be provided for in the 
Order; for the calling in and cancellation of season 
tickets of any description ; for restricting or prohibiting 
through booking facilities, and the issue of return tickets ; 
for enabling railway companies to refuse to accept goods 
for carriage by rail where other means of transport exist. 

j WE have, from time to time, given in this column 
illustrations to show how ill-founded is the ground for the 
opinion prevailing in some quarters that railway charges 
monopolise much of the expense incurred in sending 
agricultural produce to London. Such another illustration 
was furnished by a question asked by Major Hunt recently. 
It seems that a smallholder sent 5 tons of vegetables to 
Covent Garden and received £20 for their sale, from which 
* was deducted £10 for railway carriage for 40 miles and 
other charges.”’ Mr. Clynes, answering the question, said 
that he had investigated the matter, and it appeared that 
the low price realised was due to the inferior quality of the 
consignment. The railway carriage was just over £2, and 
the only unnecessary charge was for cartage from the 
station at 10s. per ton, which would have been avoided 
if the vegetables had been consigned to a firm at St. Pancras 
or King’s Cross. He could only add that in growing 


vegetables a certain standard of quality must be reached 
before any profit could be obtained. 








NOTES AND MEMORANDA. 





Ir appears, from facts given in a short paper, presented 
to the Chemical Society some weeks ago, by Mr. J. 8. 8. 
Braine, and from the remarks made by several speakers 
in the discussion, that lead is acted on by green oak, and 
by mortars and concrete. In the first case corrosion 
occurs with the formation of a white deposit, and in the 
second case—at any rate, if the concrete is made with a 
coke breeze—with a red deposit. The re-action appears 
to be obscure. The action of oak is very slow, but of 
mortars relatively rapid. 


In America oven gas has long been used for domestic 
purposes, and now over forty important cities and towns 
are wholly or partly supplied with oven gas, and.a number 
of years ago the daily sales for domestic purposes had 
reached 50,000,000 cubic feet. Many experiments have 
been made in the use of oven gas for metallurgical furnaces. 
It has long been used in heating furnaces, soaking-pits, &c., 
and during the last few years the whole subject of using 
oven gas in open-hearth furnaces has been successfully 
worked out, and the gas is now in regular use in several 
important steel plants. 


One of the interesting developments in the operation of 
by-product ovens in connection with steel plants is the 
growing use of tar as a fuel for metallurgical furnaces. 
Thus, says Mr. W. H. Blauvelt, in a paper recently given 
before the American Institute of Mining Engineers, in the 
case of one plant producing over 20,000,000 gallons of tar 
per year, the entire amount has for years been utilised as 
fuel in open-hearth and heating furnaces, where its value 
as fuel is much higher than its value in the ordinary tar 
market. Generally speaking, the tar used in steel furnaces 
is handled in the same manner as ordinary fuel oil. It has 
a higher fuel value per gallon than ordinary fuel oil. 


THE invention of a new process for the recovery of 
sucrose from final molasses, which would mean a gain of 
at least 34 per cent. in the commercial sugar crop of the 
Hawaiian Islands, is reported by the correspondent at 
Honolulu of the United States Department of Commerce. 
The new process takes from the so-called “ final molasses ”’ 
approximately one-half of the 8 per cent. of sugar that 
heretofore has been considered an absolute loss. The 
additional cost for machinery will be slight, but in the 
long run it will involve no additional cost to produce 34 per 
cent. more sugar by the new process than is now taken 
from the juice in the production of second, third and fourth 
sugars. 


THE statistics for 1917 on the outpute,-peak loads and 
load factors of the largest generating systems of America 
are given in a recent issue of the Electrical World. The 
list now contains every generating company in the United 
States and Canada, having an output of more than 
100,000,000 kilowatt-hours per annum. The aggregate 
output of the companies listed was 21,000,000.000 kilo- 
watt-hours, of which the companies operating in Canada 
generated 3,500,000,000 kilowatt-hours. Although the 
greater part of the electrical energy was generated from 
water power, it is of interest to note that almost all of the 
hydro-electric systems having steam reserve stations were 
obliged to use them during the year. 


REINFORCED concrete poles are used for a 22.000-volt 
power line six miles long, at Brentwood, California, 
supplying a load of about 2800 horse-power. The poles 
are tapered beams, reinforced symmetrically on two sides, 
and are 41ft. long, 17in. square at the base, and 8in. square 
at the top. The spans vary from 250ft. to 390ft. For 
economy of material, two sizes were designed ; the heavier 
ones are used at each sub-station and for every fifth pole 
on the line, as well as at crossings. The lighter poles 
serve for intermediates. The cross-arms were moulded 
with the poles, and the whole work of moulding was done 
on the ground on account of the great weight of the finished 
pole—averaging about four tons. In the cross-arms the 
reinforcing is of steel angles, which carry the insulator 
pins directly, so that even were the concrete to be broken 
from the arms, the stability of the conducting system 
would not be impaired. The average cost per pole erected 
was a little less than £14. 


OnF of the shortest radius arch dams for its height yet 
built is nearing completion on the Cimarron River, New 
Mexico, says the Engineering News Record. The Eagle’s 
Nest dam is 140ft. high, 3ft. of which is below the river 
bed, and has a radius of 155ft. It is 8ft. wide at the top 
and 46ft. at the base. The works drain the Moreno Valley, 
in Colfax County, at a point where a red granite and por- 
phyry dike. forming a prehistoric lake, has been cut 
through. The cafion is therefore narrow—40ft. at the 
base of the dam and 300ft. at the crest. The project is 
to impound 80,000 acre-ft. in the re-made lake to irrigate 
30,000 acres. The dam is 6000ft. above sea-level. The 
spillway at the north end is in a granite saddle of the rock. 
It will-have a length of 50ft. and a depth below crest of 
7ft., giving, with Ift. freeboard, a capacity of 350 sec.-ft., 
which is in excess of the maximum flood recorded. The 
outlet tunnel through the rock at the south end has four 
eg at different elevations, leading into the gate-control 
shaft. 

In view of the large quantity of trinitro-toluol, which 
is now being manufactured by the Allies for war purposes, 
and its superiority to picric acid, it is now a question, 
according to Mr. M. A. Allen, writing in the Mining and 
Scientific Press, U.S.A., whether this material cannot be put 
on the market in competition with dynamite as a commer- 
cial explosive after the war. Trinitro-toluol is a much 
more desirable commercial explosive than nitro-glycerine 
It does not freeze, does not melt until a temperature of 
81 deg Cent. is reached, does not ignite until a temperature 
of 300 deg. Cent. is reached, and even then does not explode, 
does not give off the slightly volatile gases which produce 
severe headache when dynamite is handled, and does not 
deteriorate under water. .The only serious objection to 
its use is that the explosion produces a large volume of 
carbon-monoxide gas. However, this is also the case with 
nitro-glycerine, and dynamites used for tunnel driving 
are mixed with nitrate as an oxidiser to prevent the for- 
mation of this gas. The same thing could, of course, be 
done with trinitro-toluol. The chief thing remaining to 
be worked out is the process of putting the explosive up 
in convenient form for handling. 





MISCELLANEA. 


AccipENts in the United Kingdom last year totalled 
45,520, a reduction of 8750 on the previous year. Fatal 
accidents were 2404, as against 2837. 

Tue British Science Guild is organising a comprehensive 
exhibition of products and appliances of scientific and 
industrial interest which, prior to the war, were obtained 
chiefly from enemy countries, but are now produced in the 
United Kingdom. The exhibition will be held at King’s 
College, London, for four weeks during the coming summer. 


ARRANGEMENTS have been made by the United States 
Geological Survey .to secure weekly reports on the output 
from all by-product coke manufacturers in the States. 
The Survey is compiling from these weekly statements 
showing to what per cent. of capacity plants are being 
worked. The reports also give details of causes limiting 
output, such as want of coai, repair to plant, car shortage, 
&e. 


AccoRDING to a statement issued by the London Master 
Builders’ and Aircraft Industry Association, since the 
commencement of the war wages have been increased by 
nearly one-half in the case of the labourers, and one-third 
in the case of the skilled trades, all classes having received 
the same actual increase. Practically all the workmen 
are working overtime, and for a sixty-hour week the 
skilled trades are receiving £4 and the labourers £3. 


Tue chief centre of the production of the three minerals, 
wolfram, molybdenite and bismuth, in Queensland, is the 
Cairns hinterland, which includes the Herberton and 
Chillagoe Mineral Fields : and an important factor in the 
recent history of this part of Queensland has been the 
erection at Bamford of a State reduction and concentrating 
plant for the treatment of ores containing wolfram, 
wolfram-bismuth, molybdenite, and all three minerals 
combined. 

In the Sibley “‘ Journal of Engineering,” the engineer- 
ing student is likened to the player of a one-stringed 
musical instrument—interesting just as long as it is a 
novelty. The author says the self-complacent attitude 
of the engineer, absorbed in his own and one endeavour, 
breeds in him an apathy to social conditions which he 
has too long considered to be beyond his sphere of in- 
fluence, but which is in need, not only of his methods, 
but of his dauntless, whole-hearted spirit of attack. 


AN experiment has been conducted in America in which 
the substitution of crude vaseline for air in a cable duct 
was found materially to diminish the thermal resistance 
and corresponding temperature elevation. It remains 
to be seen whether on a larger scale vaseline is a suitable 
substance for use in this way ; but it is only reasonable, 
says the Electrical World, to expect that some economical 
substance should be thus available for replacing air in 
underground-cable ducts, so as to increase the safe electric 
carrying capacity of the cable. 

Tue leading American wire manufacturing firms have 
for a long time past been making great preparations for 
the enormous trade confidently anticipated when the war 
is over. Two of the largest wire manufacturing firms in 
the United States, says the Electrical Review, have in- 
creased their rolling plant by over 100 per cent. during 
the last two years, more with a view to future expansion 
than to immediate requirements. Other firms have 
increased their productive capacity all round to an extent 
far in excess of any previous expansion. 


TueErt has, says the Board of Trade Journal, been much 
discussion in the German Press during recent weeks 
concerning a wood pulp fibre named “ Cellulon,”’ for 
which large claims are made as an efficient substitute for 
jute, cotton, and other fibres. It appears to be certain 
that the fibre is not made by spinning long strips of paper 
run off reels through water in the manner which German 
paper textile substitutes have made familiar. The 
accounts agree in describing the process, or processes, as @ 
direct manufacture from wood pulp. H.M. Consuil- 
General at Zurich, who has presented a report to the 
Foreign-office, states that the method employed operates 
on the same general lines as that used for artificial silk 
manufacture—that is, by squeezing pulp under high 
pressure through small holes in plates. 


Provision is made in the American army for reproducing 
a limited number of maps by blue-printing and a larger 
number by lithography. A crude press, like an overgrown 
clothes-wringer, is carried by each division. The plates 
are of zine, and acid is used for graining as well as etching. 
With this equipment a plate 19in. by 24in. can be made 
in two hours or less, and prints taken from it at the rate of 
about 60 per hour. The results are surprisingly good. 
With 40 sketches a contoured map covering 48 square 
miles has been got up, and 120 copies printed in a single 
day. the error being less than 1 per cent. With the special 
engineer troops there are elaborate presses and the appli- 
ances of a lithographing establishment. ‘The demand for 
maps .is enormous, and the maps are being constantly 
corrected and brought up to date, showing changes made 
from day to day. Under normal conditions the map work 
of a division will require the constant services of at least 
one officer and 50 men from the pioneer regiment. 


In one of its last year’s numbers, the Zeitschrift des 
Vereins deutscher Ingenieure—quoted in a recent issue of 
Le Génie Civil—gives some data regarding the strength of 
woods employed in hydraulic construction. Tests carried 
out in Austria on,Carpathian and Tyrolese pine showed 
that the compressive strength diminished considerably 
when the wood was thoroughly impregnated with water. 
The original strength is anly partially regained when the 
wood is dried again. Tests made atthe Material priifung- 
samt at Gross-Lichterfelde showed that a wood which 
was impregnated with water under pressure showed, on 
drying, a decrease of 20 per cent. in bending strength. 
Woods which it is desired should maintain their strength 
should not, therefore, be immersed in water. The strength 
of wood piles can be increased by thoroughly impregnating 
them with tar. The Riiping process, in which a part of the 
tar is recuperated afterwards, is said to reduce the quantity 
of water absorbed, after five months’ immersion, to 
30 per cent. instead of its being 60 per cent., which is the 
case if the timber is only air-dried. The decrease in 
strength would then only be 10 per cent. 
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INQUIRY. 


TIMBER MACHINERY MAKERS. 


Srr,—I should be much obliged if any of your readers could 
let me know the address of the agents in this country of Messrs. 
Clark Brothers, timber machinery makers, of New York. 

H. 0. W. 


THE ENGINEER. 
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“The Navy’s Way. 


From the fairly complete information now available, 
the naval expedition against Zeebrugge and Ostend, 
on April 23rd, is seen to have achieved a most 
gratifying measure of success. At the first-named 
port, the Bruges Canal appears to have been effectually 
blocked, and until the obstruction is cleared away, 
which promises to be a difficult and tedious task, the 
strategic value of Zeebrugge will be in abeyance. At 
Ostend, where the vagaries of the weather prevented 
the complete accomplishment of the end in view, 
aerial observation shows the fairway to be only 
partly closed by the two block ships sunk beyond 
the piers. But, of the two bases, Zeebrugge is 
believed to have been the more valuable and important 
to the enemy. As an example of sublime courage 
and of the magnificent spirit animating all ranks of 
the Navy, last week’s enterprise stands out among 
the very finest deeds of the war. The dramatic 
circumstances of the landing on the mole at Zeebrugge 
have naturally monopolised public interest, though it 
is clear that this daring stroke was only a diversion, 
intended to distract the enemy, and thus enable the 
block ships to reach their appointed stations. In 
this it was entirely successful. Personal courage 
alone would not have sufficed to carry through an 
operation the practicability of which might well have 
been disputed by students of warfare. But the 
authors of the plan wisely resolved to enlist the aid 
of science, and the result completely vindicated the 
wisdom of their decision. It is impossible to 
appreciate the audacity of the enterprise without 
some knowledge of the adverse conditions. The 
comparatively short stretch of Belgian coast held by 
the enemy for the last three and a half years has been 
converted by him into a chain of exceedingly 
formidable defences. Between Zeebrugge and Ostend, 
as the official story of the raid informs us, there are 
German batteries aggregating not less than 120 heavy 
guns. Besides these heavy weapons there are innu- 
merable lighter pieces at each commanding point, 
worked by an elaborate system of range and control 
stations. Apart from such artificial defences, the 
coast is at all times a notoriously treacherous one to 
approach, beset as it is with shoals and shifting 
sandbanks. Add to all these obstacles the certain 
presence of minefields and other floating defences, 
and the fact that all coastwise lights were extinguished, 
and it becomes possible to realise something of the 
hazards attending a night attack at close quarters by 
a large fleet of ships, many being of deep draught. 


| Similar operations on a smaller scale were tried’ both 


in the Spanish-American and the Far Eastern Wars, 
in every case without success. At Santiago in June, 
1898, an effort was made to imprison the Spanish 
squadron by sinking the collier Merrimac in the 
harbour entrance. But the defences of the port, 
elementary as they were, proved strong enough to 
defeat this gallant attempt, which left the entrance 
unobstructed. During the blockade of Port Arthur, 
the Japanese tried repeatedly, but vainly, to close 
the channel by sinking block ships, no fewer than 
twenty-one large steamers being sacrificed to this 
end: These historical precedents augured ill for the 
British expedition, but, fortunately, they were not 
accepted as conclusive. 

The general plan is made quite clear by the official 
reports, which are admirably frank and lucid. At 
Zeebrugge, the proceedings were to open with a 
preliminary and very violent long-range bombardment 
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by monitors. This attack, while it would alarm the 
enemy, was calculated to deceive him as to subsequent 
developments. At the height of the cannonade, under 
cover of a curtain of artificial fog, the cruiser 
Vindictive and the two Mersey ferry-boats, Iris and 
Daffodil, were to force the harbour for the purpose of 
landing storming parties: on the mole. Then, when 
the attention of the garrison was fully occupied, by 
what would appear to them an attempted landing in 
force, the three block ships Thetis, Intrepid and 
Iphigenia, were to steal round the mole, penetrate 
into the mouth of the canal, and there scuttle 
themselves. With the twofold object of isolating the 
garrison on the mole and breaching the structure 
itself, an old submarine, loaded with explosives, was 
to be run against the piling near the shoreward end 
and blown up. Such, in brief, was the programme ; 
and it was carried out with scarcely a hitch. The 
weather, always a fickle ally, dia its best to mar the 
scheme at a critical moment. When the Vindictive 
and her consorts were 300 yards from the mole, the 
wind suddenly veered, rolling back the curtain of 
smoke and leaving the oncoming ships in full view of 
the batteries ashore. They at once became the 
target of every gun that would bear, and the wonder 
is, not that they suffered severely, but that they 
reached the mole at all. Of the eighteen special 
landing stages with which the Vindictive was fitted, 
all but a few were shattered by shell fire, but the 
storming parties, sadly depleted in numbers, poured 
across the remaining planks and dropped down on te 
the mole. Here, it appears, a brief but desperate 
hand-to-hand combat took place with the defenders, 
who were quickly put to flight. The invaders then 
set about their work of destruction with systematic 
thoroughness. Gun emplacements, hangars, and 
store sheds were wrecked by dynamite charges, the 
work going on under continuous shell and machine- 
gun fire. Punctually to the moment, the block ships 
arrived in the harbour, headed by the Thetis, which 
was unlucky enough to foul a propeller in the net 
defences. This accident made her unmanageable, and 
it was necessary to sink her before reaching the canal. 
But the two following ships, Intrepid and Iphigenia, 
were more fortunate, both entering the canal and 
sinking themselves precisely according to plan. The 
latest reports from air observers show these two 
vessels to be lying across the canal in an oblique 
position, with practically no clearance at the apex. 
If this be so, that highly important waterway is 
completely barred, and the German engineers who 
have to reopen it will have their hands full for many 
weeks, if not months. Naval officers who prepared 
the block ships, and who have now seen the photo- 
graphs taken by aircraft, state that, the bottoms 
having been blown out of the'vessels, they are simply 
huge and solid masses of concrete. It is doubtful 
whether blasting can be resorted to on a heavy scale 
without damage to the canal works, and in all pro- 
bability sand will rapidly collect around the wrecks. 
Thus, in any case, their removal will demand a large 
amount of preliminary labour, and will probably 
involve the use of caissons. Captain Carpenter, of 
the Vindictive, believes that the canal cannot be 
cleared under six months. 

The description of the way in which the Intrepid 
and Iphigenia both went straight through the canal 
entrance, until they actually reached a point nearly 
300 yards inside the shore lines. and in rear of the 
outer German batteries, makes extraordinary reading ; 
and, as Captain Carpenter says, how the crews ever 
contrived to’ get away almost baffles imagination. 
The rescue work was planned with the same fore- 
thought that characterised the entire operation. 
Fast motor launches were detailed to every vessel 
which was likely to find herself in difficulties, and 
thanks to this provision, most of the men in the block 
ships and the * petard” submarine were picked up. 
The demolition of the railway viaduct linking the 
mole with the shore was another brilliant piece of 
work. An old submarine, charged with about 
five tons of high explosive, was navigated well under 
the viaduct, in spite of machine-gun fire from a range 
only measurable in feet. The resulting explosion 
completely wrecked this structure, leaving a clean 
gap of at least 60ft. Here, too, the task of repairing 
the damage will be difficult and tedious, nor will it be 
facilitated by the attacks from sea and air which will 
no doubt be made at every opportunity. We note, 
in passing, the singularly unconvincing German 
versions of the damage that was inflicted. The 

“emphatic statement” that “the conduct of sea 
warfare from the coast of Flanders has in no way 
been interfered with by the English operation,” is 
largely disproved by visual evidence. It may be 
true that destroyers and submarines in dock at 
Bruges are still able to gain the sea through the canal 
to Ostend, where the obstruction is admittedly 
incomplete ; but it is manifestly simpler for our 
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naval forces to watch one outlet than two, and the 
Germans will find their freedom of action corres- 
pondingly curtailed. Quite apart from the material 
results, this bold exploit has struck a serious blow at 
German prestige. No amount of official sophistry 
can disguise the fact that a squadron of old and feeble 
ships sueceeded in forcing their way right into a 
harbour which the world had been assured was 
impregnable. Their success may well raise doubts 
in the enemy’s mind as to the security of the other 
bases on which he depends for the continuance of his 
submarine war. Meanwhile we cbserve a message 
from Cologne, which states that Admiral von 
Schroeder, commandant of the Belgian coast defences, 
has been recalled to headquarters—a report which, 
if confirmed, is susceptible of only one interpretation. 

No words of ours can adequately express the pride 
which the whole nation feels in this splendid feat of 
arms by its naval seamen. The enterprise was 
faultless both in conception and execution. It 
represented the patient labour of many months, and 
the meticulous care with which every detail was 
planned revealed itself in that perfect co-operation 
between all units engaged, and the synchronisation of 
the various phases of the attack which the First Lord 
justly alluded to as “ most remarkable.” The nation 
mourns the gallant officers and men who cheerfully 
sacrificed their lives to give us this victory. It is 
indeed melancholy to reflect that such officers as 
Captain H. C. Halahan, Colonel Bertram Elliot, and 
Commander Frank Brock did not survive to witness 
the brilliant success which they had done so much to 
ensure. Where everyone concerned behaved with 
such dauntless heroism, it would be invidious to make 
distinctions, but we cannot refrain from paying a 
tribute to the engineers in the block ships, whose 
work had to be done under very trying conditions. 
Owing to damage by gunfire, it was impossible for the 
bridge to communicate with the engine-room, and, 
therefore, the men below had no warning before the 
charges were exploded. We rejoice to learn that a 
majority of the engine-room staff in every ship was 
saved. Mention must also be made of the Daffodil’s 
engineers, who were unexpectedly called upon to 
achieve the difficult task of thrusting the Vindictive 
alongside the mole at Zeebrugge. Of the operation 
as a whole, one can only say that from beginning to 
end it was conducted in a manner befitting the 
highest traditions of the Royal Navy. And that is 
praise indeed. 


Commerce and Our Universities. 


Ir is with no little surprise that we learn that a 
committee of the General Council of Glasgow Uni- 
versity, appointed to investigate, as an “ after-the- 
war” problem, the question of instituting a degree 
in commerce, has come, with one dissentient, to the 
conclusion that such a degree and the special course 
of study implied by it are unnecessary. That 
modern commerce is not a mere matter of familiarity 
with special facts, that its fundamental principles 
require for their mastery prolonged study along 
scientific lines, few worthy of being heard will be 
found to deny. The haphazard acquisition of 
commercial knowledge’ cannot be defended to-day 
with any more justification than the haphazard 
acquisition of engineering or chemical knowledge. 
On the other hand, it must be admitted that the 
ordinary university course in political economy no 
more fits a student for a commercial career than 
would a course of mathematics fit him to become an 
engineer. A specialised form of study, it is widely 
admitted, is demanded. At present there are many 
small colleges and institutions which lay themselves 
out to instruct students desirous of entering the 
commercial world. In addition, certain of the English 
universities, notably those of London, Manchester, 
Liverpool, Leeds and Birmingham, have recognised 
the importance of the subject so far as to institute 
faculties of commerce and to grant degrees, such as 
B.Com., M.Com., B.Sc. in Commerce. Cambridge, 
however, has no curriculum or degree in commerce, 
while Glasgow—and the three other Scottish 
universities will doubtlessly follow the example— 
seems definitely to have set herself against commercial 
instruction other than that at present embraced by 
the somewhat elastic range of subjects within the 
M.A. curriculum. Of all our universities we would 
have expected Glasgow, the Alma Mater of Adam 
Smith, situated as it is at the heart of one of the most 
important commercial centres of the kingdom, to 
have been one of the first to accord academic recog- 
nition to the study of commerce. As it is she is to 
content herself by promoting, in association with the 
local Commercial College, the higher education of 
students preparing for a commercial career and by 
impressing'on the business community the importance, 





for the development of commerce and industry, of 
such higher education. A special commercial faculty, 
curriculum, and degree are regarded as unnecessary. 

We are interested in this maiter primarily as it 
affects the engineering profession and industry. It 
is of very little consequence by itself whether Glasgow 
or any other university dees or does not decide 
to institute a degree in commerce, for all degrees are 
worth just that amount of study which is behind 
them. It is quite obvious, however, that Glasgow, 
in deciding not to set up a specialised course for 
commercial students, has virtually cold-shouldered 
the whole subject, and regards practical instruction 
in commercial knowledge as being outside her field 
as a university. Theoretically she may be correct in 
adopting this attitude. Nevertheless, there never 
has been a time calling so urgently as the present for 
the application to all branches of commerce and 
industry of the scientific spirit of study, and it is to be 
regretted that any British university should apparently 
be still blind to this fact. It cannot be sufficiently 
emphasised that the success or failure of our coming 
efforts at reconstruction will depend on the skill 
shown in dealing with the whole fabric of our com- 
mercial and industrial system. So closely interwoven 
are all branches of modern commerce and industry, 
that the successful reconstruction of one branch by 
itself may be completely nullified by the neglect of 
some other. It is in this respect that the subject 
is of principal importance to the engineer, for the 
prosperity of the engineering industry is, in nearly 
every direction, dependent upon the prosperity of 
some branch of commerce. It is not enough that an 
engineering business should possess a staff, part of 
which is highly skilled technically and part equally 
skilled commercially : both types of skill are necessary 
from the firm’s own point of view, but they will be 
largely wasted if the commerce of the country as a 
whole is backward or behind the times. On a 
narrower ground the question of. instruction in 
commercial knowledge is also of great interest to the 
engineering community. How many firms to-day 
are hampered by the fact that either their technical 
experts know little or nothing regarding commercial 
transactions, or their commercial staff has but a 
poor acquaintance with the technical side? It is 
certain that there are many such, and that at the end 
of the year the fact is not without material influence 
on the balance shown by the firm’s books. It should 
be realised that engineering has a commercial side 
of its own which requires as careful study as the 
technical side now commonly receives, and that the 
more the commercial and technical staffs are in 
liaison and understand each other’s work, the better 
it will be for the firm as a whole. An engineer’s 
education, in our opinion, cannot be regarded as 
soundly laid unless he has included within the scope 
of his studies at least a survey of modern commerce 
and commercial methods. Facilities for his doing so 
are at present, it must be admitted, very inadequate 
in this country. Judging from the curricula in the 
engineering faculties of our universities and colleges, 
a knowledge of mercantile law, finance, exchange 
and foreign trade are subjects with which the engineer 
need have no acquaintance. It is no doubt open to 
the student to attend classes in these subjects if he 
wishes, but such classes are to be found in the faculties 
of Law or Arts, and are solely intended for the benefit 
of legal and arts students. No effort is made to 
meet the special needs in these subjects of the 
engineering student, and, as a result, he practically 
never goes outside the curriculum of technical 
subjects provided for him. 

Our universities undoubtedly tend to regard 
engineering rather as a science than as an industry. 
Entire attention is far too commonly: concentrated on 
strictly technical subjects, and no encouragement, 
and frequently no facility, is provided to enable 
the engineering student to acquire knowledge of 
certain matters with which, in his after career, he 
will probably be as intimately concerned as with 
the subjects of his prescribed studies. It is deemed 
necessary to provide a course of medical jurisprudence 
in the curriculum leading to a doctor’s degree, but a 
knowledge of engineering jurisprudence is not only 
not required of a candidate for an engineering degree, 
but is not ordinarily obtainable within the walls 
of our universities. Business organisation, finance, 
trade unionism,and similar matters have all sooner or 
later to be studied by the practical engineer, and in 
proportion to the knowledge which he possesses of 
these subjects and the skill with which he applies 
that knowledge, so will be the success with which 
he is able to use his technical abilities. It might be 
that the study of these extra matters would con- 
siderably prolong the period of tuition of an engineer- 
ing student, but the question arises whether by 
including the acquisition of knowledge concerning 
them in a systematic manner within a regular course 
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of studies and not, as at present, relegating it to be 
picked up haphazard afterwards, time would not be 
economised in the end. On broad grounds, then, we 
feel assured that our universities ought in all cases to 
provide regularised systematic instruction in com. 
mercial matters. From the particular point of view 
of the engineer we would urge that there should be 
close co-operation between the faculties of Engineering 
and Commerce, and in especial that attendance on 
certain prescribed classes within the faculty of 
Commerce should be required of all candidates for 
an engineering degree. 








THE FORMATION OF DIAMOND.* 
By Sir CHARLES PARSONS, F.R.S. 


Many theories have been advanced to account for 
the origin of diamonds, but I propose on this occasion 
to confine myself to what has been done in the way of 
systematic researches and investigations on this 
subject, and to consider whether it is possible to 
arrive at reliable and definite conclusions based on 
adequate foundations. 

Henry Moissan must be credited with having been 
the first experimenter to make, and to identify with 
certainty, genuine artificial diamonds. In the “ Fours 
Electrique,” published in 1897, his researches and 
experiments are very fully described in minute detuil. 
He generously alludes to the previous experiments of 
Marsden, published in the Proc. R.S., 1880-1881, 
and says that he was the first to observe that if silver 
is melted in a carbon crucible and raised to the 
melting point of steel, on cooling, black diamond is 
sometimes found in the centre of the ingot. He, 
moreover, states that he has repeated the experiments 
of Marsden and found that when a small mass of 
silver is quickly cooled, a satisfactory yield of black 
diamond results, but that transparent diamonds are 
never produced in silver. Moissan further adds: 
“The work of Marsden is of the highest interest, 
because he observed quite correctly the great number 
of different crystallised products which may be 
formed at the solidifying point of silver when it gives 
up its oxygen, alumina, silica, silicide of carbon, &c.”’ 
Moissan in 1892 developed the electric furnace and 
applied it to his classical experiments, which resulted 
in the production of minute transparent diamonds in 
small ingots of iron, and also black diamonds in 
ingots of silver, when highly heated and quickly 
cooled in water or in chills. Moissan attributes the 
formation of the diamond in silver and also in iron to 
the compressive forces produced by the contraction 
of the outer layers and the dilation of the molten 
nucleus when setting. 

What occurs in a mass of iron so treated, I propose 
to discuss at some length, and to‘lay before you 
evidence that the gases occluded in the metal are 
the real cause of the production of diamond, and not 
the bulk pressure as has been previously supposed. 
We shall see that the weight of diamond found in an 
ingot of iron has in one case reached | + 20,000 
part of the weight of the ingot, or about 
1 + 1000 part of the carbon present—and that its 
quantity is of about the same order as the amount of 
carbon present as carbon monoxide occluded in the 
ingot. Moissan expressed the opinion that iron in a 
pasty condition was the matrix of the diamond, and 
that great pressure was the determining factor, 
which compelled a minute fraction of the carbon 
present to appear as diamond, and in his experiments 
he further speaks of the probability of carbon being 
liquefied when under a pressure sufficient to prevent 
its volatilisation, and that from the liquid state it may 
pass into the crystalline or rounded form on cooling. 
Crookes, in his lecture delivered before the British 
Association at Kimberley, in 1905, emphasised the 
same view as to the probability of the crystallisation 
of carbon directly from the molten state on cooling. 
Crookes in the same lecture also stated: ‘‘ It is certain 
from observations I have made, corroborated by 
experience gained in the laboratory, that iron at a 
high temperature and under great pressure—con- 
ditions existent at great depths below the surface of 
the earth—acts as the long-sought solvent for carbon, 
and will allow it to crystallise out in the form of 
diamond.” 

There is no prima facie reason against this view. 
The calories evolved in the combination of graphite 
and oxygen are about } of one per cent. less than those 
evolved in the combination of diamond and oxygen, 
indicating that graphite at ordinary temperature is, 
to this extent, the stable state. The bulk pressure 
which has operated in some of our experiments would, 
however, seem to have been amply sufficient to turn 
the balance in favour of diamond instead of graphite. 
The uncertainty, on the other hand, as to the com- 
pressibilities and specific heats of the allotropic forms 
under high pressures and at high temperatures 
renders speculation of little value as to what may 
oceur at the melting point of carbon. All we know 
is, that up to the pressures and temperatures reached 
in our experiments no indication of a change from 
graphite to diamond has been produced. 

I will now briefly describe some of our experiments 
which seem to bear most directly on the subject. 


* Institute of Metals. May Lecture, 1918. 
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Before doing so it is desirable first to describe the 
apparatus employed. 

The first experiments were made in 1886 to 1888 
under an 80-ton press and with current supplied from 
a turbo-generator of 35 horse-power; the results 
were given in a paper to the Royal Society in 1888. 
The experiments were resumed in 1907 with a new 
equipment which consists of a 2000-ton hydraulic 
press and a storage battery of 360 kilowatts normal 
output. The battery can be coupled for 2, 4, 8, 16, 
48 volts as required, and the mains and main switch 
can carry currents up to 80,000 ampéres to the 
hydraulic press, which is placed by itself in a small 
strong house, partly below ground, with walls of 
2ft. thickness reinforced with steel bars—the door is 
of steel 3in. thick—the roof is. of light galvanised 
iron. The moulds under the press are further 
enclosed by 2in. thick telescoping steel rings raised 
into position by steel ropes and counterweights. 
These precautions, as experience proved, were 
necessary, as several violent explosions occurred 
which cracked the steel rings and blew off the roof. 
A charge of iron and carbon when confined and raised 
to a high temperature may be very violent if suddenly 
released by the melting of the pole pieces. A steel 
mould of 9in. diameter was first used, but smaller 
moulds of 4in. and 2in. diameter have given satis- 
factory experiments and are more easily and quickly 
repaired and admit of higher pressures under the 
press. We will first consider the experiments on 
carbon and compounds of carbon when heated under 
pressure by means of a central conducting core 
through which an electric current is passed. 

The result of treating benzine, paraffin, treacle, 
chloride and bisulphide of carbon, &c., under pressures 
up te 4400 atmospheres resulted in the production of a 
soft coating of amorphous carbon on the heating 
rod, and when the current was very intense the 
carbon rod and the contiguous layer were trans- 
formed into graphite. In one experiment several 
pounds of carbon dioxide snow were added to the 
charge, which consisted of magnesia, and was so 
arranged that evaporation of the heating carbon rod 
took place in an atmosphere of carbon dioxide and 
carbon monoxide, under a gaseous pressure of 4400 
atmospheres, the condensate resulting being soft 
graphite. Upwards of 200‘fchemical reactions 
arranged to deposit carbon were tested under high 
pressure and central heating. After each experiment 
samples were taken from various parts of the charge 
and carefully analysed for diamond, the methods of 
the analyses generally following those of Moissan and 
Crookes. Small residues of diamond occasionally 
oceurred, but they appeared to be associated with 
the presence of iron in the charge, whether introduced 
intentionally or from the melting of the pole pieces, 
short circuits, or from other causes. On the whole, 
there was no evidence that diamond had been pro- 
duced by any of the chemical reactions, some of 
which were violent and caused explosions, and 
expanded the container. Some were endothermic, 
such as carborundum and sodium carbonate, which 
produced a grey solid which detonated. 

We now pass on to consider the experiments 
designed to melt carbon in bulk, and I deal with them 
in some detail because so much prominence has 
hitherto been given to this aspect of the question. 
The barriers used were composed of quick-lime, 
marble, titanium oxide, or magnesia calcined in the 
electric furnace; of these magnesia gave the best 
results, being the more slowly converted into carbide. 
Intense heat was applied in one experiment for 
5 sec., but sufficient in amount to melt the graphite 
core six times over, the only result being a slight 
alteration of the structure of the graphite. Threlfall 
independently came to the conclusion from his 
experiments at about the same time (1907), that 
under 100 tons, or 15,000 atmospheres pressures 
per square inch, graphite, electrically heated, remained 
graphite. It appeared, however, desirable further to 
investigate the possibility of carbon losing its electrical 
conductivity when approaching its melting point, as 
alleged by Ludwig and others, and of shunting the 
current from itself on to the contiguous molten layers 
of the insulating barrier surrounding it. There had, 
however, been no indication of such a change having 
occurred, even momentarily ; it rather seemed that 
the graphite core had been partially vaporised and 
condensed in the cooler parts of the charge. The 
experiment was, however, repeated with rods of iron 
and tungsten imbedded in the core, so that should the 
temperature of volatilisation of the metals under a 
pressure of 12,000 atmospheres exceed that necessary 
to liquefy carbon under the same pressure, the 
presence of these metals might produce a different 
result. No change, however, occurred, though in one 
experiment the pressure was raised to 15,000 atmos- 
pheres. A different method of attack was then 
arranged which would ensure that carbon should be 
subjected to an extremely high temperature con- 
currently with high pressure, obtained by the rapid 
compression of the hottest possible flame, that of 
acetylene and oxygen, with a slight excess of the 
former to provide the carbon. The arrangement was 
as follows :—A very light piston made of tool steel was 
carefully fitted to the barrel of a duck gun of 0.9in. 
bore; the piston was flat in front, lightened out 
behind and fitted with a cupped copper gas check 
ring, the cup facing forward ; the total travel of the 
piston was 36in. To the muzzle of the gun was fitted 





@ prolongation of the barrel formed out. of a massive 
steel block, the joint being gas-tight. The end of the 
bore in the block was closed by a screwed-in plug 
made of tempered tool steel, also with a gas-tight 
collar. A small copper pin projected from the 
centre of the plug to give a record of the limit of 
travel of the piston. The gun was loaded with 
2 drachms of black sporting powder, which amount 
had been calculated from preliminary trials. The 
barrel in front of the piston was filled with the 
mixture of acetylene and oxygen. It was estimated 
that this mixture would explode when the piston had 
travelled about half-way along the bore ; when fired 
the piston travelled to within jin. of the end, as had 
been estimated, giving a total compression ratio of 
288 to 1. As a result it was found that the surfaces 
of the end plug, the fore end of the piston, and the 
circumference of the bore up to Zin. from the end of 
the plug had been fused to a depth of about .Olin., 
and were glass hard, the surface of the copper pin had 
been vaporised, and copper sprayed over the face 
of the end plug and piston. The end plug, which had 
been hardened and tempered to straw colour, showed 
signs of compression, and the bore of the block for 
gin. from the plug was enlarged by .023in. in diameter, 
both indicating that a pressure above 15,000 atmos- 
pheres had been reached. 

A little brown amorphous carbon was found in the 
chamber, which was easily destroyed by boiling 
sulphuric acid and nitre, there was no diamond 
residue from this. There was, however, a small 
crystalline residue from the melted layer of the end 
plug, from which was isolated one non-polarising 
crystal, probably diamond, but too small to identify 
with certainty. Considering the lighf weight of the 
piston and the short duration of the exposure to heat, 
the small diameter and volume of the end clearance 
space, the effects would seem to indicate that a very 
abnormal temperature had been reached, many 
times greater than exists in the chambers of large 
guns. There was, however. no evidence of any 
melting and re-crystallisation of the carbon present. 
A calculation made by Mr. Stanley Cook, based upon 
the ratio of compression and a final pressure of 
15,000 atmospheres, indicates that a temperature of 
between 15,250 deg. Cent. and 17,700 deg. Cent. was 
reached, the exact temperature depending upon the 
amount of dissociation or combination existing 
between the elements at the time. 

It seemed desirable to try the effect of still higher 
pressures, so a rifle, .303 bore, was fitted with a 
specially strong breech mechanism by Rigby, capable 
of withstanding a charge of cordite 90 per cent. in 
excess of the service charge. 

The gun was fixed with its muzzle 6in. from a 
massive block of steel, in which a hole, .303 dia- 
meter, had been drilled to a depth somewhat greater 
than the length of the bullet, and in alignment with 
the bore of the gun ; cylindrical bullets of steel, with a 
copper driving band, were chiefly used, shorter than 
the service bullet, and about one half of the weight, 
some with cupped noses to entrain material, some with 
coned noses to match the bottom of the hole in the 
block. The velocity with 90 per cent.- excess charge 
was estimated to be about 5000 ft.-seconds. The 
substance to be compressed was placed either at the 
bottom of the hole when a conical-nosed bullet of 
mild steel was used, or over the mouth of the hole 
when a cupped-nose bullet of tool steel was employed. 
About 100 experiments were made. The substances 
tested included graphite, sugar carbon, bisulphide of 
carbon, oils, &c., graphite and sodium nitrate, 
graphite and fulminate of mercury, finely divided iron 
and fine carborundum, olivine and graphite, &c. 
After each shot the bullet and surrounding steel were 
drilled out, and the chips and entrained matter 
analysed. 

Several experiments were also made with a bridge 
of arc light carbon placed over the hole and raised to 
the limit of incandescence by an electric current, and 
the shot fired through it into the hole at the moment 
the carbon commenced to vaporise, as observed in a 
mirror from without. Also an are between two 
carbons was arranged just over the hole, and the shot 
fired through it. 

Of all the experiments only two yielded a reasonable 
amount of diamond residue, one made with graphite 
wrapped in tissue paper, the bullet, however, in this 
case having grazed the side of the hole, and thus 
producing some molten iron by the friction; the 
other with the incandescent bridge, where again some 
molten metal would probably occur. The residues 
were in all cases exceedingly small, and not more than 
would be produced from a very small amount of iron 
melted, carburised, and quickly cooled. 

There was no evidence of any incipient trans- 
formation of carbon in bulk into diamond that could 
be detected by analysis. 

The pressure on impact of a steel bullet fired into a 
hole in a steel block which it fits is limited by the 
coefficient of compressibility of steel, and with a 
velocity of 5000 ft.-seconds is about 2000 tons per 
square inch. Measurements made from a section 
through the block and bullet showed that the mean 
retardation on the frontal face after the impact till it 
had come to rest was about 600 tons per square inch. 

Several experiments were made by substituting a 
tungsten steel block, and a hole tapering gently from 
.303in. at the mouth to .125in. at the bottom. 
The mild steel bullet was deformed by the tapered 





hole, and a greatly increased velocity imparted to the 
nose. Progressively increased charges were used, 
and even with relatively small charges the block 
cracked on the second round. With the 90 per cent. 
excess charge, the block always split on the first shot, 
but this probably occurred after impact, and not till 
the full instantaneous pressure had been exerted, 
which was estimated to be greater than with the 
plain hole, probably exceeding 5000 tons, a pressure 
about equal] to that at the centre of the earth. 

In these latter experiments graphite was placed at 
the bottom of the hole. The analysis yielded nothing 
but graphite. 

(To be continued.) 
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Aeronautics in Theory and. Practice. By W. L. 
CowLeEy, A.R.C.Se., and H. Levy, M.A., B.Sc., 
London: Edward Arnold. Price 16s. net. 


THERE are many kinds of books on aeronautics. 
Some are “ popular ’’ and more or less useless, some 
are of a narrative description and deal more with 
flying experiences than the art of flying, others are 
intended to assist the practical designer of aeroplanes, 
yet others recount simply the results of experimental 
investigations, while still others are out and out 
purely theoretical and mathematical. This book is 
neither of the popular nor the narrative class, but to 
which of the other types it bears most resemblance it 
is difficult to say. It makes use very largely indeed 
of the experimental investigations conducted by, or 
on behalf of, the Advisory Committee for Aeronautics 
and also draws upon M. Eiffel’s results as given in 
his “ Resistance of the Air and Aviation.” But it 
also quotes and foilows very closely Professor G. H. 
Bryan’s purely mathematical investigations, as 
published in his “ Stability in Aviation,’’ and covers 
much the same ground as Sir George Greenhill has 
traversed in his “‘ Report on the. Theory of a Stream 
Line past a Plain Barrier.” On the whole it may be 
said to deal primarily with the theory of aeronautics, 
and particularly with the contributions of mathe- 
matics to that theory, and to lay secondary stress on 
the practical side of flying or aeroplane design. 

The book is admittedly and obviously a text-book 
intended for the use of the serious student of aero- 
nautical science. As such we may question whether 
the authors have not over-stressed the importance of 
mathematics in this subject. The mathematical 
theory of fluid motion, for instance, is accorded great 
prominence, but we remain unconvinced as to its 
probable value to the student. The fact is that this 
theory is still entirely in the academic stage. It is 
based of necessity on many assumptions and hypo- 
theses, and in the end, when all is said and done, is 
applicable only to certain simple forras—such as flat 
plates or circular or elliptical sectioned cylinders— 
which are of but rare occurrence in aeronautical 
construction. The theory is still far from being 
complete, and when we reflect that the actual con- 
ditions of the upper air are vastly more complex than 
the most complicated theoretical conditions with 
which the mathematician can deal, we may well 
question whether the theory of fluid motion when 
complete will reveal anything of great practical 
value. The mathematical theory of stability in 
flight is, perhaps, on a sounder basis, as is shown by the 
fact that Professor Bryan’s purely theoretical treat- 
ment of aeroplane stability has been extended by 
Mr. Leonard Bairstow, of the National Physical 
Laboratory, and interpreted along lines in such a way 
as to make the theoretical results of much practical 
value and applicability. At the same time it has, 
we think, yet to be shown that the mathematical side 
of aeronautical science deserves as much attention 
from the student as the extent to which it is dwelt 
upon in this book would appear to indicate as being 
necessary. 

We cannot be quite as emphatic on this point as we 
should like to be, for the truth is that we are not in a 
position to say exactly what pure mathematics has 
contributed to aeronautical science since August, 1914. 
The present book does not enlighten us on this point, 
for it of necessity does not carry its treatment of the 
subject beyond the stage which the science had 
reached at the outbreak of hostilities. We are 
willing to believe that our mathematicians have not 
been idle, and that a portion at least of the great 
development which has taken place is directly 
attributable to their labours. But while we are thus 
willing to accord mathematics the benefit of the doubt, 
we are by no means willing to believe that it has 
advanced so far in the treatment of aeronautics as to 
demand a very large share of a student’s attention. 
Had the problem of flight been left for solution solely 
to mathematicians, man, we feel safe in saying, would 
never have flown. Mathematics, we admit, is to-day 
a useful servant of aeronautics, but that it will 
ever take precedence of model and full scale experi- 
ments and direct practical flying experience as a 
means of assisting the development of the science, we 
are emphatically disinclined to believe. The authors 
would seem to hold the opposite opinion, and in view 
of this fact we have a certain reluctance in com- 
mending their book without reservation to all 
students of aeronautics. 
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are welded to the underside of these stays, so that 
THE FRIEDRICHSHAFEN BOMBING they may not be used for lifting purposes. 





AEROPLANE. | power Mercédés engine consumes on full load 
oe ” - 

a ae Fusenage. 162.5 pints of petrol per hour. Thus as there are 

| two engines, the Friedrichshafen bombing aeroplane 


The fuselage is constructed in three parts, the main | is provided with fuel capacity for not quite 34 hours 
central portion, containing the cockpit for the pilot | of flight at full power : 7 
and his assistant, a front section pinned to the main i . 
portion and containing the cockpit for the forward | 
gunner, who also controls the bomb dropping gear, | 
and the rear portion containing the after gunner’s| From each engine to the nacelle there rung 
cockpit. The rear portion is pinned to the main | horizontally a stream line casing, which contains the 
portion, and extends backwards from a point level | various engine controls. A section of this casing js 


In our first article we gave a general drawing and 
description of the large twin-engined Friedrichshafen 
biplane used by the Germans for bombing purposes. 
We now pass on to deal with certain of the more inter- 
esting features of its design. 


ENGINE CONTROLS AND PIPING. 


CENTRAL PORTION OF WINGS. 





As already stated, the upper and lower planes each 
have a central portion to which a detachable con- 
tinuation is fixed on each side. The central portion 
of the upper plane has a span of 19ft. 5in., so that, as 
the total span of the wings is 78ft., each detachable 
portion has a length of 29ft. 34in. The total measure- 
ment from edge to edge of the lower plane fixed 
portion is 15ft. 4in. A part of the centre portion of 
the lower plane, with its top covering of three-ply 
wood removed, is illustrated in Fig. 1. The main 
spars A B are steel tubes about 2in. in diameter and 
*/,ein. thickness in the walls. They are braced together 
by means of two steel tubes C D in the form of a cross, 
and by a transverse tube E. The junctions of the 
cross tubes C D with the transverse tube E are built 
up by welding into lugs, which are pinned to the main 
spars in the manner shown in Fig. 2. The main ribs 
are of three-ply wood with spruce flanges. Between 
each main rib is a rib formed of one piece of wood, and 
cut away in the manner shown in Fig. 3. These 
secondary ribs support the top surface only of the 
wings, being cut away on the underside to clear the 
cross bracing tubes. The plane is further stiffened 
by means of three-ply panels placed between the ribs. 
The upper surface of the lower plane central portion 
is covered with three-ply wood. Both sides of the 
upper plane central portion are covered with fabric. 

The engine bearer struts, and the struts connecting 
the top of the navelle to the upper plarie are of 
stream lined steel tubing, with a wall thickness of 
‘/isin. Asection of one of the engine bearer struts is 
given in Fig. 4. The lower end of the engine struts 
is attached to the tubular steel spars of the lower plane 
in the manner shown in Fig. 5. (The ends of the engine 
bearer struts, it will be seen, are fixed in a welded Y 
socket, which is pin jointed to a bracket at the outer 
end of the wing spars. The pin is used as an anchorage 
for the attachment of the bracing wires. The same 
brackets also provide lugs for supporting the detach- 
able portions of the wings and lugs for the vertical 
struts of the landing chassis. At their upper ends the 
engine bearing struts are pin jointed to the top plane 
main spars, and there again the pins are used as 
anchorages for the bracing wires. 


DETACHABLE PORTIONS OF WINGS. 


The main spars of the detachable wing portions are 
of spruce, and are of the built-up box type shown in 
Fig. 6. They are spaced 1 m. apart, the leading spar 
being 272 mm. from the front edge of the wing. Each 
channel section of each spar contains several splices, 
the greatest single length of timber in them being 
about 14ft. The splices in the two channels of each 
spar are staggered. They are of the plain bevel type, 
about 15in. long, and are wrapped with fabric. The 
main spars are cross braced by means of steel tubes 
and cables. The main ribs in the detachable wing 
portions are spaced 360mm. apart. Between are 
disposed auxiliary formers consisting of strips of wood 
20mm. wide by 10mm. thick, which run from the 
leading edge to the rear spar. The main ribs are made 
of three-ply wood as to their webs, which are socketed 
into grooved flanges of spruce. The leading edges of 
the wings are formed of solid wood moulded to a semi- 
circular section of approximately 65 mm. diameter. 
For a distance of about 2ft. 3in. at their inner ends 
the lower wings are covered on the upper side with 
three-ply wood. 

In Fig. 7 is illustrated the method of attaching the 
interplane struts to the main spars. Where these 
strut joints fit over the spars the spars are wrapped 
with fabric, and are surrounded by tapered packing 
pieces of hard wood. The cable attachments fixed to 
the strut joints are of the partially universal joint type 
usual in German practice. 


INTERPLANE STRUTS. 


The struts between the detachable portions of the 
wings are of wood built up in five portions, as shown 
in Fig. 8. While the cross web is of ash the curved 
portions are of a timber which has as yet not been 
identified, but which is apparently of poor quality. 
The struts are wound with fabric at frequent intervals. 
The section of the outer pair of struts is smaller than 
that of the rest, measuring 125mm. by 40mm. The 
built-up construction is, however, the same. 


AILERONS, TAIL-PLANES, Ruppers, &c. 


The framework of the ailerons, fin, fixed tail 
planes, elevators and rudders is made principally of 
steel tubing. In the framework of the tail planes 
wooden stringers are provided at intervals in the fore 
and aft direction. The tail planes are supported by 
diagonal stream lined steel tubes. Sharp steel points 
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with the plane of the propellers. 


rear portion is rectangular for the greater part of its | 


The section of the | given in Fig. 10. The leading edge consists of a stee] 


tube. To this along one side are welded narrow 
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Fig. 1—PART OF CENTRE PORTION OF LOWER PLANE OF FRIEDRICHSHAFEN MACHINE 


length, and its frame is built up in the usual way with 
square sectioned longerons and verticals and bracing 
of piano wire. The bracing wires, where they lie 
adjacent to the fabric covering of the fuselage, are 
covered with strips of fabric. For the last few feet of 
the rear portion of the fuselage the covering of the 
frame is carried out with thin three-ply wood. 
Elsewhere the fuselage is covered with fabric laced on 
the underside, so as to be bodily removable. In the 
after gunner’s cockpit the floor is elevated above the 
bottom of the fuselage, and is provided with a large 
trap-door in which are two celluloid windows—see the 
plan view on page 357 ante. This trap-door, it is 
presumed, is not intended ‘for providing a means of 
ingress or egress, but possibly for a machine gun firing 
backwards, as in the Gotha biplane, although no gun 
mounting for this purpose was found in the actual 
machine described in the official report. The joints 
between the rear and central portions of the fuselage 
being in the plane of the propellers, are armoured by 
plates of sheet steel lined with felt. A plate of 
armour a foot wide also extends down each side of the 
nacelle at this point. The forward cockpit can be 
divided off from the pilot’s cockpit by means of a 
fabric curtain running on a rod. No indication is 
given in the report as to the necessity for this curtain. 


ENGINE Mounrtrina. 


The engines are mounted between the V struts 
within the cowling illustrated in Fig. 9. They are 
supported on built-up wooden stringers, which are 
carried on brackets acetylene welded to the V struts. 
The lower portion of the engine cowling is attached to 
the wooden bearers by set screws. The upper part 
is fixed in place by means of turn buttons so as to be 
readily removable to expose the engine cylinders to 
the air. Scoops are formed in the cowling to promote 
an air flow past the crank case, the carburetter intake, 
the oil tank, and the cylinder heads. 


RADIATORS. 


The radiators are of the honeycomb type, and are 
V-shaped in plan. Each is provided with an electric 
thermometer in the water inlet pipe. These ther- 
mometers are wired up to a dial on the dashboard 
through a switch in such a way that the temperature 
of either radiator may be read independently. Each 
radiator is further provided with a shutter on vertical 
hinges—see Fig. 9--which, when fully closed, covers 
about a third of the cooling surface. These two 
shutters are operated together from a handle under 
the pilot’s control. In the fully opened position the 
shutters lie in the line of flight of the machine. They 
can be held thus or fully closed’ or half open. 


Petro. TANKS. 


The two main fuel tanks are made of brass, and 
each has a capacity of 59} gallons. One is placed 
under the pilot’s seat, and the other at the top rear 
end of the nacelle. They are provided with a hand 
pump within reach of the pilot, but the pressure 
within them is normally maintained by means of a 
pump on each engine. An auxiliary fuel tank 
holding 13 gallons or so is let into and forms part of 
the upper main plane. It appears to be used only for 
starting purposes, and is covered by a sheet of fabric 
held in place by “* patent fasteners.” 

It will be seen that the total fuel capacity is 
132 gallons, or 1056 pints. Reference to THE 





strips of steel. To the other side are hinged thinner 
strips which are bolted at the rear to the thick strips. 
The whole is enclosed within a fairing of sheet 
aluminium. The leading tube encloses the throttle 
control rod. The two throttles can be controlled 
together or separately from a pair,of ratchet levers. 
The dials of the revolution counters and the air. 
pressure indicators and also the switches for the 
magnetos are painted red for the left engine, and green 
for the right. A master switch is provided to contro! 
both magnetos of both engines simultaneously. The 
various pipes are painted different colours to indicate 
their functions. Thus the petrol pipes are white 
with arrows fo indicate the direction of flow, air 
pressure pipes are blue, and pipes carrying cable 
controls are grey. . 


PROPELLERS. 


The propellers were made by the Luckenwalde 
Propellerwerke, Niendorf. Each is 3.08 m. in 
diameter, and is built up in nine laminations, 
alternately walnut and ash, except one which appears 
to be of maple. The last 20in. of each blade are 
edged with brass. The pitch is approximately 
1.8 m., and the greatest width of the blades is 
220 mm. 


ConTROL GEAR. 


The most interesting feature of the control gear is 
the provision of means, under the control of the 
pilot’s companion, for trimming the machine in the 
longitudinal direction. A diagram of the arrangement 
is given in Fig. 11. The control crank A, whereby the 
elevator B is operated, is connected to two springs C D, 
which being in equal tension will tend to cause the 
elevator to return to the neutral position when the 
control is released. The springs are, however, 
connected to a small winch E in such a way that 
either may be put in tension and the other released. 
Thus by turning the winch handle in one direction 
or the other, the pilot’s companion can cause the 
elevator to return either to a positive or negative 
position instead of to the neutral position. The 
official report translates the inscription behind the 
winch as ‘‘ Nose Heavy—Right wind. Tail Heavy— 
Left wind.” The device is clearly intended to trim 
the machine as the journey proceeds and the fuel is 
consumed, and the bombs are dropped. The mean 
ing of the official translation is, of course, “ Nose 
Heavy—wind or turn to the right. Tail Heavy— 
wind to the left.” The springs C D are each about 
3ft. long by about jin. in diameter. 


LANDING GEAR. 


The landing gear is very massive. A noticeable 
feature about it is the absence of rubber springing for 
the wheels or tail skid. Beneath the main planes are 
two pairs of landing wheels. Each pair is supported 
from a hollow steel girder hung by two wood-filled 
stream-lined vertical tubes from the main wing 
spars—see the side elevation on page 357 ante. The 
wheels work on either side of this girder, their axle 
passing through an oval opening in it. The axle is 
acted upon by a number of steel springs., fin. in 
diameter, made from wire about */:sin. thick. The 
girder is clothed in a detachable bag of fabric. It is 
supported additionally by stream-line tubes taken 
diagonally from its ends to the ends of the main wing 
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spars. These diagonals are cross braced with stream- 
line tubes. All the tubes of the landing gear are held 
in split sockets, so as to be readily replaceable if 
damaged. A fifth wheel is mounted under the nose 
of the fuselage on a short tubular axle working in 
forks against a strong coiled spring. This wheel is 
also capable of moving sideways on its axle against 
the action of two small coiled springs. The four 
main landing wheels are fitted with guards to prevent 
mud, stones, &c., being thrown against the propellers. 
The skid beneath the tail is of wood sheathed with 
a steel sole, and is acted upon by a small coil spring 
within the fuselage. 


ARMAMENT. 


The forward and rear cockpits are each provided 
with a swivelling mounting for a Parabellum machine- 
gun. In addition, provision is made for mounting a 
third gun to be operated from the central cockpit by 
the pilot’s companion. A rack for Verey lights is 
mounted on the outside of the nacelle. 


MISCELLANEOUS. 


The electric wiring system is carried out in three 
different styles. The ignition wires are contained in 
tubes of glazed fabric, the heating wires in flexible 
metal conduits, and the lighting wires in thin celluloid 
protective tubing. 

Of the instruments carried, the air-speed indicator, 
of the Pitot type, is a bulkier instrument than any of 
@ similar nature used on British machines. The 
Friedrichshafen bomber, described in the report, was 
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the first enemy machine brought down which was 
found to be provided with an air-speed indicator. 
The altimeter is graduated to read to 8 kiloms. The 
level indicator consists of the equivalent of two U tubes 
superimposed, so that the left-hand limb of one tube 
is brought close to the right-hand limb of the other. 
The two remaining limbs are hidden from the pilot’s 
sight. In this way the instrument is made to 
exaggerate the angle of the roll. The engine speed 
indicators are graduated from 300 to 1600 revolutions 
per minute. The sector between 1300 and 1500 
revolutions is painted black, and is marked in 
luminous figures. The air pressure gauges read from 
zero to 0.5-kilo. per square cm. A red mark 
is placed against the figure 0.25. The electric 
thermometer dial for the radiators reads from 0 deg. 
to 100 deg. Cent.; the figures 0 and 75 are accentuated 
by red marks. The petrol level indicators employ 
a float within each tank, which, through a cord, 
operates a finger working over a circular dial. 

An electric heating rheostat enables the heating 
current to be shut off, made weak, or turned on 
strong. The machine is internally wired for wireless 
telegraphy. The dynamo for the wireless is driven 
by a pulley and clutch from the left-hand engine. 
The fabric employed for the wings is of a low-grade 
linen of the class employed on most enemy machines. 
Its strength compared with that of British fabrics 
is stated to be fairly good. The fabric applied to the 
fuselage, tail planes, rudder, elevator, fin and Janding 
gear is_a,cheap material, “‘ much inferior to British 
fabrics designed for a similar purpose.’’ The dope 
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, used is an acetate of cellulose, and seems to have been 


carelessly applied. The wings are camouflaged in 
large irregular lozenges of dull colours, such as blue- 
black, dark green, and earth colour. 








THE DETERMINATION OF THE TEMPERATURE 
OF LIQUID STEEL UNDER INDUSTRIAL 
CONDITIONS.* 


By COSMO JOHNS, F.G.S., M.I. Mech. E. 


INTRODUCTION. 


Ir is a common experience that there is a marked 
thermal effect when liquid steel, flowing from the taphoie 
of an acid open-hearth furnace, is succeeded by the first 
flush of slag which must have been at approximately the 
same temperature as the liquid metal. Viewed through 
blue glass, the slag is much brighter than the steel. The 
differences are not merely perceptible; they are con- 
siderable, and, as is well known, are due to the differences 
in emissivity of substances in different states and of 
various substances in the same state. If an observer is 
correctly placed, and watches a stream of liquid steel, 
reflections of light from the sun or an arc lamp can be seen, 
and it becomes evident that the surface of liquid steel 
possesses in a considerable degree the property of reflecting 
light. The liquid slag is less efficient in this respect. 
Now, good reflectors are poor radiators, and the optical 
effect described confirms the thermal effect noticed with 
liquid steel and its slag. The thermal effects described 
may be studied by means of the Fery Radiation Pyrometer, 
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but its use has not been found practicable for determining 
the temperature of liquid.steel in practice, owing to the 
large corrections that must be made and the marked 
variations in readings that occur when different parts of 
the same stream are in the field. In the present writer’s 
experience, optical pyrometers using monochromatic light 
have proved most useful. Dr. Burgess? has recently 
published a most valuable account of investigations made 
in several American steel works, as a result of which, he 
was convinced that the results obtained were of a sufficient 
degree of accuracy to justify the adoption of similar 
methods in steel works practice. The best confirmation 
of this conclusion is that the use of pyrometers to record 
the temperature of liquid steel and slags has been a part 
of the regular practice of one British works for nearly 
four years after preliminary experimental work, which 
occupied some time, while, no doubt, similar methods of 
control have been used in other places in this country. 


Sources OF ERROR AND AccURACY ATTAINED. 
The use of measuring instruments, where a certain 
degree of accuracy is required, in industrial practice calls 
for special precautions, otherwise their introduction might 
caus? greater difficulties and variations than the methods 
they were intended to supersede. Apart from such 
precautidns as are necessary for the correct use of the 
instrument under laboratory as well as works conditions, | 
the optical pyrometer using monochromatic light gives 
very consistent results, provided that certain conditions 
are observed. The liquid metal is best observed from a 








short distance, say, not exceeding 12ft., and at an angle as 
nearly constant as possible, for observations where the 
results are to be compared. Smoke and fumes absorb so | 
much light that differences of as much as 40 deg. have been | 
obtained between the windward and leeward side of the 
same stream. Observations should, therefore, always be 
made from the clear side. There are slight and not 
always constant differences in the light emitted from 
various parts of the same stream; experience suggests 
that a field located in the centre of the side of the stream 
exposed to the observer gives the most consistent results 
on the whole. Reflected rays from extraneous sources of 
light must be rigorously excluded from the field. 

It was found that a skilled observer could, with the aid 
of blue glass, from observations of the steel as it poured 
from the furnace into the ladle, estimate differences of 
possibly 10 deg., and certainly 15 deg. apparent tempera- 
ture ; while men watching the pouring of the steel from 
the ladle into the moulds, where the increased viscosity, 
due to decreased temperature, and other factors gave 
greater precision to the estimate, could certainly distinguish 
differences of 10 deg. apparent temperature. Any 
pyrometer adopted must, therefore, be capable of giving 





consistent readings with greater precision than 10 deg. 
As a matter of fact, a trained observer can, with a suitable 
instrument, obtain readings with a variation of 2.5 deg. + 
under very favourable conditions,* and this degree of 
accuracy is more than sufficient for effective control of the 
metallurgical processes employed. For each class of steel 
it is only necessary to determine—for the particular casting 
method employed—the * normal” temperature when the 
steel is tapped from the furnace, which gives the best | 
result. This “ normal” may vary as the process employed 
is modified. The measurements involved are, therefore, 
divergences from the particular *‘ normal” adopted at the | 
time, and as the range of variations in regular practice is 
small, no appreciable error is introduced by considering 
the differences in the pyrometer readings as temperature 
differences. The desirable temperature varies + 10 deg. 
apparent from the normal, and a very high percentage of 
the casts do not appreciably exceed these limits. 
Temperature variations of + 20 deg. apparent give rise to 
serious difficulties, and + 15 deg. apparent can be 
-considered to be the variation admitted in practice. 
These limits are for special steels; they are wider for 
ordinary commercial steels. 


TEMPERATURE DISTRIBUTION IN THE FURNACE HEARTH. 


In view of the life of the refractory materials employed, 
and of the fact that a layer of slag, composed of R.O. 
silicates, of some inches in thickness, intervenes between 
the bath of liquid steel and the flame employed for heating, 
the temperature distribution inside the hearth is of some 
interest. As all the heat received by the steel must pass 
through the covering layer of slag the surface of the bath 
must be at a much higher temperature than the steel 
itself, and the higher that surface temperature the more 
rapidly will the metallurgical operations be conducted. 
On the other hand, the properties of the refractory 
materials employed impose a temperature limit which 
cannot be exceeded without endangering the stability of 
the furnace structure. The readings tabulated below 
were taken immediately after tapping, with the gas shut off 
for the furnace walls, and just before tapping, with the 





gas momentarily shut off, for the surface of the bath. 


Emissivity. Position. 


in the acid process it is invariably covered—at the time 
the steel is ready for tapping—by a peroxidised layer. 
Burgess assumed 0.53 for liquid oxide of iron; in this 
paper an emissivity of .50 is assumed for the slag surface. 
The slag below this peroxidised layer, which is what is 
observed flowing from the taphole after tapping, possesses 
its own emissivity, which can be determined with some 
degree of accuracy by comparing the apparent temperature 
of the last steel observed to leave the taphole and that of 
the first slag to appear. These must have formed 
contiguous layers in the furnace, and be nearly at the same 
temperature. The assumption of an emissivity of 0.40 
for the liquid steel enables that of the slag to be calculated. 
As will be pointed out later, there is an appreciable 
temperature gradient in both steel and slag when in the 
furnace, and a comparison of the mean temperatures might 
import a considerable error. Seasoned silica bricks, which 
form the surface of the interior of the hearth, contain a 
considerable quantity of magnetic oxide of iron,‘ and the 
face of the brick may be regarded as saturated with the 
molten oxide, with cristobalite grains projecting through 
the oxide. Its emissivity is therefore a doubtful value ; 
an assumption that it is nearly the same as the molten 
oxide itself, though probably involving an error, can be 
corrected when a better value has been experimentally® 
determined. It is noteworthy that a very pure silica sand, 
99.45 SiO,, can occasionally be melted on the surface of 
the bath into a viscous mass of fused silica, that wraps 
itself round the tool employed to withdraw it from the 
furnace. It is not often that the temperature necessary 
to accomplish this can be achieved. It is very probable 
that a temperature nearer 1850 deg. Cent. than 1800 deg. 
Cent. is necessary. 


TEMPERATURE GRADIENT IN THE BaTu. 


From Table I. an average temperature for the surface 
of the bath may be assumed as 1625 deg. apparent = 
1753 deg. Cent., in which case an assumption of 1470 deg. 
apparent = 1615 deg. Cent. for the average temperature 
of the steel would be in accordance with experience. 
This indicates a pronounced temperature gradient in the 
bath, as might be anticipated from the mode of heating 
employed. The character of the gradient can be 
determined by observations, at short intervals, of the 
stream, first of steel and then of slag, as it issues from the 
taphole into the launder. After the first flush of steel has 
passed, and the smoke cleared away, it is found that a 
sharp rise takes place between the first two observations, 
and that the rise is more gradual afterwards until the 
first streaks of slag appear, when another sharp rise occurs. 
With a bath 16in. deep a total rise in apparent temperature 
of 15 deg., extending over a tapping period of five minutes, 
is the usual experience. When the full stream of slag 
with a probable thickness of 4in. appears, a sharp rise at 
the rate of 15 deg. in two minutes occurs. The extreme 
ends of the gradient remain unexplored. ‘Typical readings 
of a blow of the duration stated would be :— 


Apparent Temperature near Taphole 
Time 





Clear stream of steel .. 1465 10.31 a.m 
a 1470 10.32 ,, 
1470 3: 
1475 
is 1475 
Last steel .. .. 1480 
Clear stream of slag 1495 
a 1505 
Last slag 1510 10.39 


The difference in the readings, for apparent temperature, 
of the last appearance of a clear stream of steel and the 
first full stream of slag varies with the time interval 
between the readings. 

For the same cast the apparent temperature at the end 
of the launder at 10.34} was 1470 deg. apparent, while 
the reading for the slag at the same point at 10.38} was 
1510 deg. apparent. The slag temperature obtained at 
the end of the flow will represent a layer that was not very 
far from the surface of the bath before tapping. Some 
difficulty has been experienced in determining the emissivity 
of these acid slags. Burgess found .65 for his dark slags, 
but this would give values much too low for the acid slags 
discussed in this paper. For the present it will be best 
to record the facts as observed, and postpone a discussion 
until further investigations have been made. A difference 
in apparent temperature of 40 deg. at the end of the 
launder is the average for a large number of casts. With 
this difference at the point where the observations were 
made the slag would represent the higher, and thus rather 
hot layers, while the steel temperature recorded would be 
an average. 


VARIATIONS IN THE STREAM. 


As the stream that leaves the end of the launder is on 
the whole the most convenient for observation, it was 
necessary to determine whether all parts of the stream 
gave the same readings, and whether distance was a factor 


TABLE I. 


Pyrometer readings, uncorrected 
704 








Centre of hearth 1600 1590 1615 1620 1625 1615 1610 1625 

Centre of root 1585 1600 1590 1600 | =:1590 1575 1560 1575 

e = .56-~ Tapping side wall 1625 1625 1650 1635 1660 1650 1640 1660 

Port block where gas last entered 1645 1640 1655 1650 1665 1665 1650 1670 

Exit port block .. 1635 1635 1640 1650 | 1625 1640 1630 1645 

e 0.50 Surface of bath before tapping 1625 1595 1635 1645 | 1660 1635 1640 1665 
Early in week. S __Later in same week. tec aa 


In order to correct the observed readings and convert 
them into degrees Centigrade, it is necessary to assume a 
value for the emissivity of the interior of the walls of the 
furnace and for the surface of the slag. The difficulty is 
less in the case of the slag than might be anticipated for, 

* Technolagie Paper, No. 91, Bureau of Standards, Washington, 1917 

§ This is, of course, exceptional, but with the best type of instrument 
readings can be reproduced with a variation of 3 deg. +- whenever 
the conditions are suitable. The routine readings can be repeated 





with a variation of something less than 5 deg. +. 


to be considered. Readings from a considerable distance 
were nearly always low, owing to the difficulty in filling 
the field and the effect of smoke and vapour, and afforded 
no compensating advantage. The stream itself gives 

4 6f. * Transactions * of the Faraday Society. Vol. XIJ., March, 


1917, page 8 
5 When a 








i patch of new silica bricks in a seasoned wall is compared 
with the adjoining old bricks, a marked difference in apparent 
temperature, about 20 deg., can be observed. If the emissivity of new 
silica bricks at about 1650 deg. Cent. could be determined, the other 
emissivities could be calculated. 





varying readings, both for slag and steel, even when a fyj} 
field is obtained, and here again it is, perhaps, better to 
state the facts and postpone a discussion of the probable 
reasons. The centre of the exposed side of the stream 
gives a lower reading than the bottom when observed 
from the side, at an angle of about 45 deg. with the axis 
of the launder, both for slag and steel, except when the 
deoxidisers are added in the ladle instead of the furnace, 
when the top of the exposed side often gives higher 
readings than the middle and bottom. The steels that 
have not been deoxidised before entering the ladle often 
have a film of oxide on the upper surface, which has a 
higher emissivity. On the whole, having regard to the fact 
that the purpose for which the routine observations were 
made was to determine divergences from a normal, the 
centre of the exposed side of the stream nearest the end 
of the launder gave the best results, and was adopted as a 
standard. A full stream of slag nearly always gave higher 
readings at the bottom edge of the exposed side than 
either middle or top, the exceptions being when bottom 
and middle were the same. Table Il. is a record of 
consecutive costs. 


TABLE IT. 
Position. Pyrometer readings uncorrected. A .70u 
| | * . 

Se Steel— | | 

ES) A aoe . - 1465)1470 1470 1460]1475/1470|1740 1475 1460 |480 
Seg Middle .. 1475/1475'1470 1460 1485) 1475/1475 1470 1465 1475 
3 ee — . - 1480} 1480 1475 1465/1490) 1480 1480 1475 1470 1475 
>Es Slag :— 

£S= Top... 1515/1515 1510 1505|1515|1515,1510 1519 1500 1515 
Bso Middle .. 1515/1520 1515) 1505)1515,1515 15150515 1505 1515 
oS Bottom . ./1520)1525 1515 1510/1520) 1520/1515 1515, 1505 1520 

if 


* Deoxidised in ladle. 
THERMAL LOsSEs. 


There is a sharp drop in the readings when the clean 
surface of the stee] in the ladle is compared with the 
stream flowing from the taphole. For an accurate 
determination of this difference, it is necessary to recognise 
the gradual rise in the stream that issues from the taphole, 
for if the comparison be made between the ladle reading 
and that of the steel that issues last from the taphole, 
the difference will be greater than if made with an earlier 
reading. The most consistent results will be obtained 
if the comparison be made with the standard readings at 
the launder end. The mean of a large number of observa- 
tions was 30 deg. apparent. This is the stage at which 
a serious thermal loss occurs, and affords a convenient 
datum point from which the subsequent losses can he 
calculated. The turbulence within the ladle is always 
causing the contents to be well mixed by removing tl 
cooling layers from the bottom and walls of the ladl 
The loss, though considerable, is not more than would he 
expected. Once the liquid steel has been covered by its 
protecting layer of slag, the thermal losses rapidly 
diminish. 'The most accurate way to determine the losses 
during the casting operations is to observe a plane surface: 
of the liquid steel when possible, or streams whose expose | 
surface has a considerable radius. Observations of a 
broad stream of steel falling over the open end of a 
spout, placed between the ladle nozzle and mould, 
give very consistent readings if a skimmer be used to 
prevent any oxid» floating into the field of the pyrometer. 
If the observations are made on the surface of liquid steel 
in a small trough, feeding two or more moulds, the 
conditions are more complex. The stream from the ladle 
nozzle appears dark when compared with the plane surface 
of steel in the trough as background, and the plane 
surface apparent temperature is higher than that of the 
steel falling into it. If, however, the plane surface be care - 
fully explored, it is found that the “ clean” area near the 
falling stream is the same apparent temperature as the 
stream itself, as it should be in such a small trough, but 
as the field under view is shifted along the surface towards 
the end of the trough, the apparent temperature steadily 
rises, owing to the growth of a surface film with higher 
emissivity, until near the end an oxide layer is reached 
with a much higher apparent temperature. The apparent 
temperatures tabulated in Table ITI. illustrate this very 
well. 


THE, OPrEN-HEARTH FURNACE AS PYROMETER. 


Surprise is sometimes expressed that workmen can 
control their furnaces within the narrow temperature 
limits demanded by good practice in open-hearth steel 
manufacture. It so happens that the furnace is a by no 
means inefficient pyrometer. The long flame reaching 
nearly, if not quite, the length of the furnace, when using 
producer gas of regular composition, is approximately of 
constant temperature, and hotter than the walls or end 
blocks of the furnace. When the furnace temperature 
rises, 80 that the flame cannot be distinguished from its 
background, the melting range of the silica bricks has 
been reached, and if the temperature be maintained their 
fusion would result. The flame is therefore shortened 
until the temperature of the bricks becomes reduced and 
the flame can be distinguished. The control is therefore 
effected by noting the difference in apparent temperature 
of the flame and the exposed surface of the furnace walls 
and end blocks. 


CONCLUSIONS. 


In the manufacture of acid open-hearth steel a trained 
observer using @ correct type of pyrometer can obtain 
readings of sufficient accw scy, when the necessary 
precautions are taken, to secure effective control of the 
process. Under the most favourable conditions the 
apparent temperature can be read to within 3 deg. +, and 
under normal conditions to less than 5 deg. +. As 
divergences from a determined “ normal” are sufficient 
for this control, the pyrometer’s readings can be used to 
determine temperature differences without importing any 
serious error. 

The most suitable instrument is an optical pyrometer 
using mono-chromatic light a .65 u, which it is suggested 
should be adopted as a standard. It should have a scale 
that can be read, under industrial conditions, to 2 deg. 
The observer should be able to read to within 5 deg. +. 

The thermal] losses are small once the steel has been 
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covered with slag in the ladle, after the first five minutes. 
The most consistent results are obtained when observing 
plane surfaces or curved ones with a large radius, provided 
that they are not contaminated with molten iron oxide. 
Observations on clean surfaces of liquid steel can only 
be made when the steel is in motion. Any determination 
of apparent temperature will, therefore, only refer to the 
particular surface that was observed at the particular 
instant the reading was made. All such moving surfaces 








she is, in fact, so lively, that 
we could rock her easily by standing amidships and sway- 


and she weighs only 8} tons : 


ing from side to side. With regard to the questionjof 
resiliency, we cannot, of course, speak from any experience 
or any tests we have been able to make—the sea-going 
test is,of course, the only thing that will set the point 
definitely at rest, but the details of construction do appear 
to us to afford every hope of satisfactory results. 

The keel, which is bent round up to the stem head and 


TABLE ILI.—Pyrometer Readings Uncorrected \ 0.70 B. 


Apparent temperature showing effect of oxide film A 
Steel, clean surface e = 0.40. Oxide film, clean surface e = 0.55. 


Time when 
Group observations 
of on each group 


Apparent 
temperature 
of steel from 


moulds commenced. ladle nozzle. 
Centre near 
stream from ladle. 
First 6.20 1400 1395 
6.25 1398 1400 
Second 6.31 1396 1398 
Third ‘ 6.36 1394 1395 
Fourth 6.42 1392 1395 
Fifth 6.48 1390 1390 


are either rising or falling in temperature, so that the 
relative time at which the observation was made is an 
important factor when comparable results are desired. 


Optical Pyrometer Corrections to add to Pyrometer Readings 
for Emissivity. 


Calculated from the formula :— 


log 10° = Clog E (*t :) 
A 2 Ss 
Wave length = 0.70 u. 
e = emissivity. 
C = constant, 14,500. 


E = Naperian base—1.e., log E = 0.4343. 
T = true temperature absolute. 
S = observed temperature absolute. 


Corrections to Add to Pyrometer at Various Temperatures 
and Emissivities. uu 0.70.* 


Pyrometer using red light. 


S. F. B. 
Temperatures observed. 

e = Emissivity 1350 1400 1450 1500 | 1550 1600 1650 
eg. | deg. deg. deg. | deg. deg. deg. 

0.40 125 134 142 151 160 169 179 

0.50 93 99 105 112 118 125 132 

0.60 68 72 77 81 86 90 95 

0.65 57 60 64 68 72 76 80 


* The formula is taken from ‘‘ Technologic ’’ Paper No. 91, Bureau 
of Standards. 








A SMALL CONCRETE MOTOR BOAT. 


THE principal difficulties in connection with a concrete- 
built craft of any sort appear to be the cost of the shutter- 
ing, the weight of the hull, andthe want of flexibility in 
the latter. For the first the price of timber is now so 
high, and the material is so very difficult to obtain, that 
even if it would last for an indefinite number of ships, 
it would still be a grave one. As to weight, examples 
are known of concrete ships weighing as much as a ton 
forevery ton of cargo they can carry, which is, of course, 
prohibitive. The third objection is chiefly of importance, 
of course, for sea-going ships, though serious for all craft. 

The 40ft. motor cargo launch, recently built by 
Holland, Hannen and Cubitts, Limited, of Gray’s Inn- 
road, and illustrated in the accompanying cngraving, 
displays a very vigorous attack upon these difficulties. 
The shuttering question is entirely defeated, as no shutter- 
ingisused. The other two difficultiesare tackled together 
by the method of construction adopted. The actual boat 
in question has a displacement of 28 tons on 4ft. draught, 


Surface of steel in trough. 





“70 BM. 


Surface of steel in 
Apparent ingot mould. 
temperature 
; of steel from 
- ) » as 
Intermediate Oxide film trough nozzle. Centre. Side. 





near end. 
1425 1440 1380 _ — 
1435 1440 1395 1390 1425 
1430 1440 1390 1390 1425 
1430 1435 1390 1390 1425 
1430 1435 1388 1385 1420 
1425 1435 1386 1385 1420 


over the bow chock, consists of a flat mild steel] bar 2in. by 
jin., which is connected to a I}in. diameter keelson, 
which runs right fore and aft, by a number of flat bars 
or clips, lin. by }in., which are riveted into the keel and 
clipped over the keelson. 

There are two iin. diameter mild steel “bilge stringers, 
and then three more stringers, one acting as a gunwale 
and two at intervals just below, and two deck stringers 
on each side, which carry the deck as far as the hatchway 
openings. The frames consist of jin. diameter mild steel 
rods carried continuously right round the hull from coam- 
ing to coaming, and clipped to the keelson and joggled to 
receive the stringers. The frames are then faired up just 
as the mould timbers of a wooden boat would be, and on 
these surfaces is laid a covering of expanded metal in 
plates 8ft. by 2ft., wired to all the frames and the 
stringers. When this inner skin, so to say, is complete, 
the garboard strake of an outer expanded metal skin is 
laid on and wired up, being separated from the inner 
skin by @ series of Zin. concrete distance pieces. 

Concrete of 5-2 mixture sand, washed through @ Hin. 
sieve, is then rammed in between the two layers of ex- 
panded metal, the concrete which exudes from the metal 
being added to and wiped smooth on each side, so that a 
skin l}in. thick is produced. The next strake of metal 
is then wired on and the ramming proceeds until the whole 
is finished, the job being continued night and day until 
completion. 

The fact that the concrete is only rammed in 2ft. depths 
should result in a really well compacted monolithic mass, 
and the design should give strength, although it is, of course, 
difficult. to carry mental vision from a 40ft. by 8ft. Sin. 
by 4ft. 9in. launch to a 400ft. ship on the same general 
design. One thing that we did note is that the bulkheads, 
which are solid for the whole beam and depth of the boat, 
sound resilient, and give out quite a reverberation, and 
not at all a dead sound. 

The engine is a four-cylinder high-speed car type motor, 
so that we had no opportunity of judging the effect on the 
hull of one of the single-cylinder slow*speed, heavy type 
engines, which would more ordinarily be used in such a 
boat. This engine, which is of 25 horse-power, is stated 
oo capable of giving the boat a speed of 84 knots when 
light. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 
For the week ending May 12th, 1918, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. 
Captain of the Week._-Captain E. G. Fleming. 
Next for Duty.—Captain W. Hynam. ; 
Monday, May 6th.—No. 3 Coy., 6.30-8.30 
6.30-8.30. Signalling Section, 6.30-8.30. 


Recruits’ Drill, 














Tuesday, May 7th.—Lecture on Demolitions, 6.30. Physical 
Drill and Bayonet Fighting, 7.30. ; 

Wednesday, May 8th.—No. 1 Coy., Drill, Knotting and Lash- 
ing, 6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, May 9th.—No. 2 Coy. Drill, Knotting and Lash- 
ing, 6-8. Recruits’ Drill, 6.30. Signalling Section, 6.30—8.30. 
Ambulance Section, 6.30—8.30. 

Friday, May 10th.—Musketry, 3.30-8. 

Saturday, May 11th.—Entrenchments, &c., for the whole 
Corps, 2.45-4.45. Recruits’ Drill, 2.45—4.45. 

Sunday, May 12th—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for work at Esher. Marching order. With 
rifles, mid-day and tea rations to be carried. 

Special Notices.All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend ior examination of recruits on Thursday 
evening at 6. 

Whitsuntide. See special orders. 

Summer camp. Arrangements are now being made for this 
camp to start August 3rd. 

By order, 
Macteop YEARSLEY, 
Captain and Adjutant. 

May 4th, 1918. 


Captain Higgins, R.E., has been appointed Adjutant ¢o the 


County of London Engineer Volunteers (Headquarters, 
Balderton-street, W. 1). Following active service in France, 
Captain Higgins has been, during the past two years, 


Senior Instructor at the London District Royal Engineer 
School of Instruction at Esher, where the Enyineer 
Volunteers have carried out practice in heavy bridging, 
camp arrangements, obstacles, and the use of explosives. The 
report of a recent official inspection stated that the standard of 
efficiency reached by the Corps in military engineering was very 
good, and was due primarily to the instruction provided at 
Esher, backed by the k and enthusi of all ranks. 











CATALOGUES. 


Sumptex Conpuirs, Limited, Garrison-lane, Birmingham.— 
Illustrated pamphlet giving a selection of electric light fittings. 

VARIABLE Pumps AND Morors, Limited, 222, Great Dover- 
street, London, S.E. 1.—Illustrated pamphlet describing the 
Carey system of power transmission. 

Brose ExecrricaL ENGINEERING Company, Limited, 
Loughborough, Leicestershire—Bulletin No. 130. Illustrated 
leaflet dealing with static transformers. 

Greorce Exuison, Perry Barr, Birmingham.—Abridged 
catalogue, giving illustrated descriptions of various types of 
circuit breakers, A.C. starting gear, and crane control gear ; also 
List No. 19, dealing with trailing cable sockets and plugs for air- 
break gate end boxes, suitable for continuous and alternating 
current circuits up to and including 650 volts. 

Tue Birmingham Small Arms Company, Limited, Birming- 
ham.—List of high-speed twist drills. This is really much more 
than a mere list or catalogue of the high-speed twist drills made 
by the firm, for it contains a chapter giving some valuable hints 
regarding the use of twist drills generally, how to grind and keep 
them in order, and the common causes of failure with them. 
There are also two drilling charts—one for mild steel and the 
other for cast iron—in which are plotted curves showing the feed 
per revolution and the penetration per minute at different 

s. The drills included in the lists comprise drills with 
taper shanks from jin. to 3in., and 6.5 to 76 mm.; drills with 
straight shanks jin. to 3in., and 6.5 to 76 mm.; and drills 
with straight shanks, jobbers’ or short lengths, ,in. to }in.; 
letter sizes A to Z: wire gauge Nos. 1 to 60; and metric sizes 
1 to 13mm. The booklet is well got up, printed and illustrated, 
and thumb indices enable the subject or drill of the particular 
size wanted, to be found with a minimum of trouble. 








TEMPERATURE CONVERSION TABLE.—The Cambridge Scientific 
Instrument Company, Limited, has sent us a Centigrade-Fahren- 
heit temperature conversion table mounted on a card which 
also carries tables giving standardising points, melting and 
boiling points, steam temperatures, specific heats, densities of 
water, thermal conductivities, and quenching and tempering 
bath mixtures. The temperature conversion table, which deals 
with temperatures from absolute zero (—273 deg. Cent.) to 2000 
deg. Cent., is in the form of a long spiral measuring between 8tft. 
and 9ft. in length, with the Centigrade figures printed on one 
side of it in black and the corresponding Fahrenheit figures on 
the other side in red. On account of the great length the scale 
is avery openone. We understand that one of these cards will 


be sent free to anyone who sends to the company six penny 
stamps to cover postage. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


A Strong Iron Market. 


Tue tone of the Midland iron market is strong all 
round, and there is a continuing demand for all sorts of war 
iron and steel. The appropriations by the Government, 
indeed, appear to be on an increasing scale, with a result 
that private traders are greatly concerned as to main- 
tenance of their supplies. All deliveries of half finished 
material are more and more restricted to their employment 
in war contracts only, and this fact largely explains the 
difficulties with which private consumers arefaced. The 
bar mills remain employed up to their full capacity. Prices 
stand at £16 net f.o.t. makers’ works for best sorts, 
£15 10s. to £16 net, delivered to consumers, for unmarked 
sorts, and £14 lls. 3d: upwards for third-class sorts, 
delivered to consumers. The black and galvanised sheet 
mills are working up to the full limits available. All the 
sheets which are being rolled are going to serve objects of 
national utility. The £17 rate for lots of two tons and 
upwards still prevails. Makers of sheets, tin-plates and 
tinned sheets are all eagerly inquiring for raw material. 


New Prices for Strip and Puddled Bars. 


The only change in prices this week has reference 
to iron gas tube strip and puddled iron bars. The two 
are so closely related that any change in one of them 
almost necessarily affects the other. The trade deputation 
lately appointed to wait upon the Iron and Steel Controller 
with reference to gas strip prices has discussed the whole 
question of values in all its bearings with the Department, 
and represented the impossibility of carrying on with so 
Jow a maximum for this class of manufactured iron as 
L said last week was officially suggested, viz., £15 net, 
f.o.t. at makers’ works. In the result, £15 5s. has now 
heen substituted by the Ministry of Munitions as the 
Government maximum, and whether the control has been 
formally established or not, it is this week very generally 
taken for granted on the Birmingham market that future 
sales will be restricted to that price. The new figure is 
fully 10s. per ton less than makers have upon the average 
of late been receiving. In consenting to this reduction, 
makers laid emphasis upon the necessity of imposing a 
limit upon the price of puddled bars. That material has 
been reaching very high figures of late, as my letters have 
frequently demonstrated. The strip makers explained 
to the Controller that it was impossible to sell their rolled 
material at £15 5s. net per ton if puddled bars were to be 
allowed to remain at £12 10s. per ton. Under these 
circumstances, the Controller sought friendly counsel 
with the puddled iron firms, and, greatly to their credit, 
T am pleased to be able to state those firms have readily 
consented to curtail their former demands by the large 
extent of £1 per ton: Staffordshire puddled bars have 
now therefore been reduced to £11 10s. per ton. The 
question of the iron strip maximum now being out of the 
way, there appears to be some expectation that steel strip 
prices will also be controlled. Anyhow, a meeting of the 
steel strip trade has heen held, at which the position has 
been considered, and the opinion finds expression that 
this matter will next be taken in hand. At date, demand 
rules very strong, makers having more orders offered than 
they can entertain, and values are very steady at from 
£17 15s. to £18 10s. 


Super-sheet Prices Advancing. 


It will be remembered that a few weeks ago the 
Staffordshire Tinned Sheet Association found it necessary 
to advance prices of tinned sheets by £3 per ton, and 
lead coated sheets £1 per ton. Jt is now expected that 
further advances must take place shortly, in view of the 
fact that makers have lately been paying £350 per ton for 
tin. The maximum for the metal has apparently not been 
reached. The Government is keeping a tighter hand than 
ever on manufactured iron production. 


Foundry Pig Iron Trade. 


Pig iron stringency is this week particularly 
severe in relation to foundry brands. The scarcity of the 
high grades of Derbyshire and Staffordshire foundry pigs 
is very pronounced; consumers are having to modify 
their output considerably, so as to avail themselves of 
what they can get, in place of what they would have. 
But some little relief is being experienced from the fact 
that in the North of England the furnaces are overtaking 
the demand more successfully than they have lately, and 
it is hoped this circumstance will react favourably on 
consumers’ position in the Midlands. The market is 
extremely strong in price for forge and foundry sorts 
alike. ‘ Off” iron still commands a ready sale at, 
strange to say, the full price of basic. In some cases an 
extra charge is made for casting in moulds, and thus 
keeping down the silicon contents. Forge and foundry 
prices are without quotable change. 


The Steel Trade. 


The whole of the steel trade is engaged overtime, 
so continuous is the call upon output ; mainly, of course, 
for Admiralty and War-office purposes, and to order of 
the Ministry of Munitions. Practically all the material 
changing hands is bought against official contracts for 
work of first or secondary national importance, and civil 
business obtains scarcely “a look in.” The question 
of an advance in the price of steel billets and semi-finished 
steel generally is understood to be still under the con- 
sideration of the Ministry of Munitions. Local makers’ 
contention that a substantial increase in the maximum 
in these departments is long since overdue cannot be 
gainsaid. It is more than two years since the present 
price of billets—£10 7s. 6d.—was fixed, and in the interval 
there has been no end of increase in productive costs. 











LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, ‘I'hursday. 
New Tool Works at Old Trafford. 


MANCHESTER has for many years been famous for 
the prominent part it has played in the machine tool 
industry of this country, and during the war this side of 
mechanical engineering has made great strides. New 
works and extensions of existing works are common fea- 
tures. A new firm founded by practical men with a long 
experience of machine tool work was started before the 
war, chiefly for the production of jigs. The title of the 
firm is Herbert Hunt and Sons, and premises were secured 
almost in the heart of the city, which allowed no room for 
extensions. The firm has, therefore, been forced by the 
demand for its products to erect a new works, and was 
fortunate in securing a site on virgin land at Old Trafford, 
close to the Manchester South Junction and Altrincham 
Railway. The site measures I} acres, and upon this a 
building has been erected which covers about one-third 
of the area. The works comprise six bays, five of which 
are L1Oft. long and 20ft. span, and the remaining bay is 
130ft. long by 30ft. span. There are also a hardening 
shop, lavatories, cloak rooms, canteens, rest rooms for 
the female workers. Owing to the existing conditions 
the firm was not permitted to build permanent offices, 
which will ultimately be placed in the front of the existing 
buildings. Temporary offices have had to be constructed. 
Power is obtained from the local electricity mains, and 
the main shafting is driven by B.T.H. motors. In order 
to facilitate extensions as the business of the firm increases, 
one end wall is of a temporary nature, and can be thrown 
back when the bays are lengthened. The number of hands 
employed is about eighty, and about one-half of the num- 
ber are girls. The work in hand comprises tools and equip- 
ment for national factories at home and abroad, twist 
drill machines and milling cutters. 


Micro-photography of Metals. 


A paper on the above subject was read before 
the Liverpool Engineering Society on the 24th ult. by Mr. 
Harold Dickinson, M. Inst. C.E. The author confirmed 
the generally accepted view that a little knowledge of the 
microscope and its use in examining the structure of metals 
serve as a valuable adjunct to the chemical analysis and 
working tests, and reveals alterations in structure not 
to be observed in any other way. He particularly urged 
that the subject of the fatigue of metals was worthy of 
close attention by microscopists, the general acceptation 
appearing to be that under frequently repeated vibrations, 
as In tests by alternate stresses, there was a gradual separa- 
tion of the crystalline formation either in the individual 
erystals or in the mass along the lines of cleavage, which 
if continued for a long time eventually results in the metal 
being so weakened in cohesive force that it fractured. If 
the tests were not continued too long or the angle was not 
too great, there was a certain amount of recovery of 
strength when the metal was given a long rest. The 
cause of this seemed obscure, but appeared to depend 
somewhat on the film hetween the separated crystals 
being more or less thickened or replaced and the cohesive 
force thereby increased. A theory had recently been 
advanced that it was surface tension due to the film 
between the crystals that gives the cohesive force which 
holds the crystals together, but this theory has been very 
strongly criticised. He said there did not, however, seem 
to be any doubt that a piece of ‘‘ fatigued ’’ metal lost 
its fibrous character and became practically a mass of 
crystals. The usual remedy was to anneal the metal 
periodically. Whether the system of testing by alternate 
stresses was a fair criterion as to the ability of a metal 
to withstand fatigue might be an open question. The 
shocks or vibrations to which a bolt was subjected in 
ordinary use might cause the stresses in one direction 
only, and if the bolt had sufficient time for its elasticity 
to act it should recover its form if the bending angle was 
not too great. 


Barrow-tn-Forness, Thursday. 
Hematites. 


There are no new features to report in connec- 
tion with the hematite pig iron trade. There is, however, 
all through the district marked activity, and makers are 
doing their best to cope with the very full demand that 
exists. On every hand users of iron have heavy reyuire- 
ments, and are pressing all the time for bigger deliveries 
of metal. On local account alone the demand is such 
that the bulk of the iron made at Barrow is put into 
prompt use in the neighbouring steel works. With rezard 
to the output from other works it is strictly rationed, 
and material is forwarded to where it is most wanted. 
There is no immediate prospect of an increase in the num- 
ber of furnaces in blast. Prices are steady with parcels 
of mixed numbers of Bessemer iron at 127s. 6d. per ton 
f.o.t., and special brands of iron, for which there is a brisk 
demand for high grade work, are at 140s. per ton f.o.t. 
The stores of warrant iron only stand at 430 tons, a figure 
which has held good for a long time. 


Iron Ore. 


The demand for hematite iron ore is pressing 
all round. Smelters in the district are receiving first 
consideration, and are getting sufficient supplies to keep 
their present number of furnaces going, but they require 
heavier deliveries with a view to expansion. All through 
the mining districts of Furness and Cumberland there is 
activity, but more labour is needed at many of the pits. 


Steel. 

In the steel trade there is a busy state of affairs. 
The whole of the available plant is engaged, but more 
labour could easily be employed. That is one of the diffi- 
culties of the present position. Semi-products continue 
to engage the bulk of the attention of steel makers, and 
good outputs are being maintained. Billets are at 
£10 7s. 6d. per ton. For steel shipbuilding material 
there is an active demand.on local as well as general home 
account. Ship plates aré’at £11 10s. per ton, and boiler 





plates at £12 10s. per ton. At Barrow one of the plats 
mills is kept busy, and the foundries are fully employed, 
Rails are in the background; heavy sections are at 
£10 17s. 6d. to £11 per ton; light rails, £14 to £14 10s,, 
and heavy tram rails £14 per ton. Engineers and ship 
builders are as busy as they can be. 


Fuel. 

There is a brisk demand for steam coal, which 
is quoted at 27s. 6d. to 30s. per ton, and house coal is at, 
30s. to 39s. 2d. per ton. East Coast coke is quoted at 
38s, 6d. to 42s. 6d. per ton, delivered, and Lancashire 
sorts are at 37s. 6d. per ton, delivered, both being in good 
demand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Business has been exceptionally brisk in the 
Cleveland pig iron trade this week. The May allocations, 
which are on a very generous scale, have come forward 
freely, and merchants have been busily engaged in 
arranging contracts to cover the month’s requirements. 
As usual, there was a certain amount of iron allocated, of 
which consumers were unable to obtain delivery during 
April, and, as it is not permitted to carry forward these 
arrears from month to month, there have been some 
cancellations, but the proportion is considerably below 
the average of recent months, the April deliveries having 
been much more satisfactory, owing to a better supply of 
trucks. Of course, the position varies at the different 
works, and, indeed, conditions fluctuate from day to day, 
but taken over the month it can be said that April has seen 
a marked improvement in the facilities for railing transport. 
This month witnesses the adoption of the priority system 
of classification as regards the allocations to Scottish 
consumers. Hitherto, English consumers have been 
divided into classes, according to the urgency of their 
needs, but in Scotland there has been no differentiation. 
Under the new system, however, there are to be Class ‘ A” 
and Class “B” allocations, and the former will be 
executed before any of the latter receives attention. Such 
a measure is so obviously equitable in its operation that 
the wonder is it was not adopted sooner. There is no 
change in the expert trade position. For heme con. 
sumption No. 3 Cleveland pig, No. 4 foundry, and No. 4 
forge are firm at 95s., with a premium of 4s. for No. J. 
For export, the quotation is 114s. for the standard 
quality, with No. 1 at a premium of 5s. 


Hematite Pig Iron. 


In order to ensure the maximum output of steel, 
the distribution of the make of East Coast hematite is 
still carefully controlled, but supplemented by the big 
output of basic iron, it is now adequate for all urgent 
home requirements, and a little is available for shipment 
also. The home trade in hematite is regulated by the 
official maximum of 122s. 6d. for mixed numbers, whilst 
the export price is 147s. 6d. for both France and Italy. 


Manufactured Iron and Steel. 


Owing to the unprecedented pressure upon the 
iron and steel works for the requirements of the war, 
private business continues to be quite negligible, and 
exports, which are subject to permits, are limited to 
urgent Allied requirements, and occasional small lots to the 
Dominions. Special efforts are, however, being made to 
cope with the huge demand for shipbuilding material 
Indeed, by far the larger portion of the steel at presen! 
being turned out on the North-East Coast is requisitioned 
for the shipyards. The finished ironworks are also 
engaged to their utmost capacity. Values of all 
descriptions are very firm. Minor variations recorded 
this week include an advance in the price of packing iron 
to £13 10s., and tapered to £17. The principal quotations 
for home trading are as follows :—-Steel ship plates, jin. 
and upwards, £11 10s.; ,%in., £11 15s.; }in., £12; under 
}in. down to ,',in., £14 10s.; under ,,in. down to fin., £16 ; 
under jin. down to #,in., £17 ; steel boiler plates, £12 10s.; 
steel ship angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; 
heavy steel rails, £10 17s. 6d.; iron ship rivets, £19 10s.; 
common iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; 
double best hars, £14 15s.; packing iron, £13 10s.; packing 
iron, tapered, £17 ; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above sin. thick, £16; in. and under to 16 gauge, 
inclusive, £16 5s.; under 16 gauge to 20 gauge, £17; 
under 24 gauge to 26 gauge, £18 ; steel rounds, squares, &c., 
£12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19; iron ship angles, £15 to £15 10s.; iron ship rivets, £21; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, £15; steel joists, 
£13; steel hoops, £19 to £20; steel sheets, singles, £20: 
steel sheets, doubles, £22 ; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


Scrap. 

Numerous difficulties are arising in the scrap 
trade, chiefly owing to the shortage of labour. Materia! 
cannot be got into the market in a marketable condition 
without plenty of labour, and it is a fear of a greater 
scarcity of labour which makes many of the large dealers 
chary about offering more. It has now become the rule 
by the rajlway companies and other people having scrap 
to dispose of to ask for tenders while it lies on the ground, 
and in view of the difficulty of obtaining labour to lift it, 
dealers are shy of tendering on such a basis. The demand 
for heavy iron scrap is as great as ever, but supplies, if 
anything, are slightly less. Forges specialising in particular 
grades of scrap iron are experiencing great difficulty in 
procuring any against contracts, as there is no inclination 
to sort material. There are indications of a shortage of 
cast iron scrap, and there is certainly not much‘ in the 
market just now. The position as regards steel scrap is 


‘unchanged. The principal quotations are ;—Wrought iron 
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scrap, mixed with stee] or other materials, £2 10s.; second- 
hand rails, £10; heavy steel melting scrap, without 
guaranteed analysis, £5 5s.; steel turnings and borings 
mixed with wrought iron or other materials, £2 10s.; all 
other classes, heavy or light, £5 5s.; heavy steel melting 
scrap, guaranteed analysis not over 0.04 per cent. 
phosphorus and sulphur, £6 5s.; not over 0.05 per cent., £6, 


The Coal Trade. 


Quite a boom is now being experienced in the 
Northern coal trade. There is no relaxation of the 
pressure for steam coals on requisition account. In 
addition to the official demand, a better inquiry from 
neutral sources is also developing. Altogether the steam 
coal position is so good that the collieries can see their 
way nearly a month ahead, and have felt justified in 
advancing their quotations for neutral shipments by at 
least 2s. 6d. per ton, D.C.B., Tyne primes, and _ best 
Durhams all alike now quoting 35s. It is, however, not 
in the steam coals alone that the revival is manifest, 
Durham gas, coking and manufacturing fuels are all in 
pressing request, and between the requirements of the 
home trade and the export trade, the output is fully and 
promptly absorbed, and producers have made a similar 
advance of 2s. 6d. per ton in the schedule prices. “It is 
clear that coals are becoming scarce, and if present 
conditions last, higher prices all round for export to 
neutrals may be expected, Certainly the coal trade has 
undergone a very marked change since February, and it 
is not too much to say that there has been nothing like the 
present activity since the early days of the war. The 
Norwegian State Railway contract for 16,000 tons of 
best Northumberland or Durham steam coals, deliveries 
to be made during June and July, has been secured by a 
Newcastle firm. Despite the strength of the market, the 
railway authorities have secured the coals at the minimum 
schedule prices, plus the usual 5 per cent. This is some- 
what of a surprise to the collieries, as they had generally 
anticipated that the transaction would show advanced 
figures. Principal quotations for the home trade are as 
follows :—Best Blyth steams, 29s. 6d. to 32s. 6d.; second 
Blyth steams, 25s. 6d. to 28s. 6d.; Tyne prime steams, 
29s, 6d. to 30s. 6d.; unscreened for bunkers, 23s. 6d. to 25s.; 
household coal, 22s. 6d. to 23s. 6d.; for the home trade, 
24s. 6d. to 32s. 6d. for export ; best Blyth smalls, 21s. to 
22s. 6d.; North Northumberland smalls, 22s. 6d.; smithies, 
27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d. 
Durhams: Steam (locomotive), 31s. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; 
second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; 
best bunkers, 27s. 6d.; superior qualities, 30s.; smithies, 
24s. 6d. to 33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking 
coals, 198s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 
45s.; blast-furnace coke, 33s. for home use, 45s. for 
export ; gas coke, 32s. 6d. to 35s, 








SHEFFIELD. 
(From our own Correspondent.) 


Vickers’ P.ans for the Future. 


Wuart Mr. Douglas Vickers had to say to the 
shareholders in Vickers, Limited, at the meeting held here 
a few days ago, gave a more than ordinarily interesting 
sketch of the firm's plans of reconstruction. The directors 
are very wisely anticipating the day when, the long war 
over, they will be free to forge ahead with the expansion 
policy upon which they are intent. This was the 
company s 5ist annual meeting, and it is undeniable that 
the story of the past half century bas been one of most 
remarkablé development. In that period all the Sheffield 
armament firms have come into being, but it is safe 
to say that whilst each of them has experienced extra- 
ordinary growth the progress of Vickers has been the most 
striking. Jt is known well enough, of course, that they are 
all paying close attention to the question of reconstruction ; 
hut on the occasion referred to, the shareholders were 
taken more than usually into the directors’ confidence, 
with the result that some very interesting facts are avail- 
able. For instance, the company has had under con- 
sideration the question as to how far war plant can be used 
presently for peace purposes. This is a point wpon which 
opinions have differed very widely, though it has always 
heen felt to be inconceivable that such valuable machinery, 
as much of it will still be at the end of the war, must be 
serapped. Mr. Vickers did not suggest that any of it 
would be, but he nevertheless expressed the view that 
8 great portion would be unusable, and that the best thing 
to do with it would be to take plant of that character, 
including rifling and many of the shell machines, and 
store it in one of the firm’s big buildings ready for use in 
case another war should be thrust on us. 


A Question Answered. 


At one of their works, however, Mr. Vickers said 
they had a large number of machines, used mainly for 
the manufacture of automatic guns. A good proportion 
of them are what may be regarded as general service 
machines, and of these it is proposed to put 1700 on tothe 
making of sewing machines. Already a commencement 
has been made in this new branch of the firm’s activities, 
and the market is being tested with Vickers’ sewing 
machines. The company has, in fact, produced on a 
fairly large scale, considering all the difficulties, a machine 
which it is thought will be a credit to Vickers when it can 
he put upon the market in large numbers. _It is impossible 
at present to meet the demand. At one of the company’s 
works in the South, it is proposed to manufacture on a large 
scale certain semi-electrical devices for motor ears, and 
also a speed-controlling apparatus, and at stil! another, 
where there is a good wharfage, it is purposed to put down 
works for the making of various wooden articles. This 
ix the secret of the presence of the name of Vickers, 
limited, in a recent list of Government contracts for 
different descriptions of woodwork. A good deal of the 
Material used will be new, but the idea originated, it seems, 
with the intention of working up the waste of some of the 
firm’s war work—a kind of salvage effort. It was found 
that a very large number of pieces of wood were being cut 
to waste, and the only thing to do with them seemed to be 





to use them as boiler fuel. ‘On inquiry, however, it was 
found that with the aid of a certain amount of plant a 
rendy use could be found for such things. It is now 
proposed to utilise for this purpose a large quantity of 
machinery put down specially for the manufacture of war 
material. In this way it will be seen that, to some extent, 
at all events, Vickers are finding an answer, or answers, to 
the question with which manufacturers have been so 
often confronted: ‘Can our war plant be adapted to 
peaceful uses ?” 


Every where the Same Story. 


Mr. Vickers referred at the meeting to what is 
going on at the company’s Barrow property in the way of 
mercantile shipbuilding, mentioning that a much greater 
proportion of attention is now being given to that depart- 
ment, beside which there are plans in hand for the develop- 
ment of the manufacture of heavy oil engines and of land 
boilers and large gas engines. In view of the electrical 
projects which it is anticipated will be realised after the 
war, when reconstruction is entered upon seriously 
throughout the country, much is expected from those 
enterprises. The company is already interested in 
electrical work here in Sheftield, where some very important 
contracts have heen carried through, and this department 
will be continued in Sheffield and used principally for 
specialised work. Finally, reference was made to the 
acquisition of the Bosch Magneto Works, and to the fact 
that it was the firm’s intention to manufacture at Birming- 
ham the light alloy to which the company has given the 
name ‘‘ Duralumin.”’ The making of this alloy was in hand 
before the war, and now that many difficulties have been 
overcome and much money expended, the firm is satisfied 
that the material has a future. ‘In Sheffield,” said 
Mr. Vickers, ‘* we have a fairly ambitious programme, 
mainly intended to develop some of our older trades that 
have been rather put into the background of recent years by 
our developments in the direction of war material.” Toa 
greater or less extent the other armament firms tell the 
same story of reconstruction efforts. They are coming 
out of the war with greater strength than could possibly 
have been imagined. Their works have been almost laid 
out afresh. Certainly whole departments have been 
re-organised and practically reconstructed. Many old 
ideas have gone forever. The future opens up a new era. 


Collieries and Economy. 


In his presidential address, on Saturday, at the 
annual meeting of the Yorkshire branch of the National 
Association of Colliery Managers, held at Leeds, Mr. Sidney 
Gill, of the Grimethorpe Colliery, Barnsley, made a point 
of the importance of practising economy in everything 
produced and used in collieries. Managements could, he 
thought, turn their attention with advantage to boiler 
plants and their manipulation. If a little more thought 
were devoted to the boiler settings, cleanliness of plates, 
draught, combustion and other matters, very large 
savings might be effected. How often, he asked, was 
proper regard paid to the covering of steam gauges and 
the pipe flanges, to keep down losses in radiation and 
condensation, or to leaky joints? Steam engines, he 
contended, required examination more often than they 
received it, and savings might be effected by a more 
frequent use of the indicator. Some colliery plants were 
most extravagant wasters of heat, as could be seen by the 
amount of exhaust steam blown into the atmosphere. 
Exhaust and mixed pressure turbines offered great 
opportunities and advantages in utilising this heat in the 
generation of electrical energy. The great difficulty in 
obtaining pit ponies was directing increased attention 
to compressed air haulage and the tield for improvements 
and economies in that direction was well worth exploring. 


Work for Discharged Soldiers. 


Several times lately I have heard complaints by 
steel firms that men received back to civil employment on 
discharge from the Army or Navy are not proving satis- 
factory, and this is commonly attributed to the fact that, 
paradoxical as it may seem, the discipline of the Army has 
left the men with a wider idea of liberty of action than they 
had ever known in the workshops in pre-war days. There 
may be something in that contention, though inquiry 
tends rather to show that the real trouble lies in employers, 
cr some of them, expecting as much work out of a dis- 
charged soldier as the man was able to yield in former 
days, and being disappointed when it was not forthcoming. 
It must always, of course, be borne in mind that a man is 
only discharged because he is in some way, though it may 
not be apparent, physically deficient, but so thankful do 
some of these men seem to be back again in civilian life 
that they too readily undertake work for which they are 
not really strong enough. Many men, broken in the war, 
are, alas! unable to fill any useful position in their old 
sphere of labour, and it is about such that the Advisory 
Committee at the Employment Exchange here is feeling 
particularly anxious just now. It seems that most of the 
offers of employment relate to indoor work, whereas in a 
large percentage of cases confinement to factories is 
inimical to recovery, or to a man being able to hold his 
own at all. The committee is therefore especially urging 
employers to do their level best to see that discharged men 
received into their service are not just shoved past a time- 
office window and into the works, there to suffer the test 
of the survival of the fittest, but that, wherever practicable, 
the task be specially chosen for them, and that, when 
opportunity presents itself, they be given work that will 
keep them outdoors as much as possible. I have some- 
times heard discharged men complaining of the treatment 
they receive when seeking work, but such complaints must 
refer to the minority, for most firms, on the testimony of 
the Labour Exchariée, are going out of their way regularly 
to tind positions of some kind or other for them. Em- 
ployers, however, will perhaps take the hint about suiting 
the burden to the wounded backs, and not expect too 
great things. 


Round the Works. 


Another of the new 50-ton Siemens steel furnaces 
has commenced operations at Templeborough, at the 
works of Steel, Peech and Tozer, and there are still more 
to come, and the same firm hag installed another electric 





steel melting furnace. Jonas, Colver and Co., at whose 
works some very large extensions have been carried out 
since the war, running into an enormous sum of money, 
have also started another Siemens furnace at their Novo 
works. Steel exports continue to dwindle in number, but 


‘the individual shipments keep up very well for bulk. 


The latest business includes files for Calcutta, Buenos 
Aires, Madras and Lisbon; tools for Cochin, Oporto, 
Bombay, Calcutta, and Buenos Aires; saws for Lagos ; 
butchers’ knives for the Cape Coast ; steel for Kobe, Yoko- 
hama, Alexandria, Montreal, Rangoon, and Singapore ; 
cutlery for Rio, Santos, Algoa Bay, and Sherbro’ ; 
machetes for West Africa; augers for Calcutta, and 
springs for Sierra Leone. Several local firms have just 
had tenders accepted by the London County Council for 
tramway material, two having contracts placed with them 
for 7500 driving and pony-wheel tires, the former at 
£3 lls. 9d. each and the latter at £3 2s. 9d. each ; whilst 
the Frodingham Iron and Steel Company—now a member 
of the United Steel Companies, Limited—successfully 
tendered for over 600 tons of conductor rails at £18 15s, 
In the cutlery trade efforts are being made, in connection 
with the Ministry of Reconstruction, to set up an Interim 
Industrial Reconstruction Committee to solve problems 
of demobilisation, and other matters, pending the forma- 
tion of a permanent Whitley Committee. A deputation 
of employers and employed is shortly to discuss the 
question with Dr. Addison, with whom, since my previous 
letter, Mr. A. J. Hobson has been in informal consultation. 
Firms with departments devoted to the making of tinmen’s 
snips and shears have just formed a new manufacturers’ 
association in the interests of that particular section of the 
cutlery industry. The demand for aircraft and tank steel is 
especially urgent, but the output is responding in @ very 
satisfactory manner. Stainless or chrome steel is now in 
such strong request for war material that cutlers are for- 
bidden to use even serap for the manufacture of knives. 
For some lines crucible furnaces are very busy, this 
remark applying particularly to high speed steel. 


Iron, Steel, and Coal. 


Tron and steel conditions have not moved appre- 
ciably from the groove in which they have been running 
now for some time past, and on the whole deliveries are 
fair. The calling up of so many colliers is having a serious 
effect upon the output of the mines in this district, whilst 
the demand for steam fuels seems to increase, making the 
position a very difficult one for collieries, and the Govern- 
iment requirements at the ports continue heavy. Slacks 
are very difficult to obtain in adequate quantities : con- 
tracts are in arrears, and the open market is practically 
bare. The house coal market is becoming very restricted. 
Best South Yorkshire steam hards are quoted 19s. to 
19s. 6d.; best Derbyshire hards, 18s. 6d. to 19s.; seconds, 
18s. to 18s. 6d.: cobbles, 17s. 6d. to 18s.: and nuts, 17s. to 
18s. The slack market is merely nominal. For house 
sorts branch is quoted 23s. to 23s. 6d., and best Silkstone 
20s. to 21s. per ton at pit. 








SCOTLAND. 


(From our own Correspondent.) 


Coal Export Prices. 


Durie the past few days negotiations have 
taken place between the Fife and Lothian coalmasters, 
with a view to increasing the prices of fuel exported to 
neutral countries. The result of these meetings is that 
it has been decided that all Fife coal and washed materials, 
with the exception of third-class Fife coal, will be increased 
by another 2s. 6d. per ton over the prices stipulated for 
France and Italy, and this increase is applicable also to 
Lothian large coal and washed materials, with the excep- 
tion of second-class Lothian large coal. In the meantime 
no increase has been decided on for West of Scotland coal 
or washed fuel. This increase in the Fife and Lothian fuels 
is an arrangement between the coalmasters in these dis- 
tricts, but, of course, the Controller of Mines has been 
advised of the action taken. 


Electric Ship Propulsion. 


In the course of a paper read before the In- 
stitution of Engineers and Shipbuilders in Scotland on 
the question of ‘* Electric Ship: Propulsion,” discussed from 
the standpoint of the electrical engineer, Mr. W. B. Hird 
said :—Electrical transmission might be either by means 
of direct current or multiphase alternating current, but 
those who had worked at the question of electrical pro- 
pulsion for any but quite small boats, had turned to alter- 
nating current apparatus, and usually to three-phase 
current, for effecting their purpose. The plan of changing 
the periodicity of the supply was first proposed by the 
late Mr. Henry A. Mavor. It was scarcely applicable 
to ordinary land installations where the periodicity was 
necessarily fixed by the fact that one supply was required 
for a variety of purposes. For a scheme of marine pro- 
pulsion, however, it had many advantages. At least two 
generators had to be provided, and the number of poles 
and speed at which the generators were run were chosen 
so as to give suitable periodicities. Mr. Mavor's pro- 
posals included the combining of the two motors into one 
structure. A single motor being built with two windings, 
one giving forty and the other sixty poles, such as a motor 
direct coupled to the propeller shaft, and with current 
from one generator at 25 cycles in the forty-pole winding, 
and from another generator with current at 37.5 cycles 
in the sixty-pole winding, would run at seventy-five revo- 
lutions per minute. To obtain a speed variation, and 
run at a lower speed, the four-pole alternator only was 
used, and the twenty-five cycle circuit was connected to 
the motor sixty-pole winding. The motor then ran at 
fifty revolutions per minute, and the higher periodicity 
alternator could be shut down at the lower speed; only 
one half of the motor windings were in use, but this was 
no disadvantage in view of the reduced power required 
at the lower speed. As full speed and cruising speed could 
thus be obtained without the use of resistances in ‘the rotor 
circuit a squirrel cage rotor could be used. Reversing 
was carried out simply by a switch. Mr. Hird concluded 


by remarking that it would be presumption to offer an 
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opinion at present as to what system was likely ultimately 
to be adopted generally, but that there were many advan- 
tages in the method of supply at different periodicities, 
and he hoped that this system, which would always be 
associated with the name of Mr. Mavor, and with the 
Clyde, would be given an opportunity of demonstrating 
its capabilities on a large scale. 


Pig Iron. | 


The local demand for pig iron continues keen, 
especially for hematite for the steel works, with other 
grades in urgent request for home work. Exports have 
dwindled down to a fine point, few licences being granted. 
Export quotations, nevertheless, are very firm. Home 
values are unchanged. 


Finished Iron and Steel. 


Nothing of fresh interest is reported in connection 
with the finished steel and iron trades. The pressure for 
deliveries of all classes of material is as insistent as ever, 
and producers have great difficulty in keeping supplies 
up to date. Steel makers have constant demands from 
shipyards, locomotive shops, and engineering establish- 
ments for special sections and flats, a steady flow of which 
must be maintained at all costs. Black sheet makers 
still confine themselves to Government work. At the 
malleable ironworks orders for marked bars are plentiful, 
and special qualities also receive considerable attention. 
Exports are few and far between. Engineers and boiler- 
makers have as much work as they can tackle, and makers 
of wrought iron pipes have no lack of profitable business. 


Coal. 

Conditions in the various districts remain very 
active. There is a shortage of all classes of fuel and sup- 
plies for the home markets are difficult to arrange, con- 
sumers in many instances being unable to obtain full deli- 
veries. A distinct improvement is noticeable with regard 
to export. Shipments for the past week amounted to 
163,246 tons, compared with 152,041 in the preceding 
week, and 143,345 tons in the corresponding week of last 
year. Ell coals are quoted f.o.b. at Glasgow, 26s. 6d. to 
28s.; splint, 28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; 
treble nuts, 23s.; doubles, 22s.; singles, 21s.; first-class 
screened navigations, f.o.b. at Methil or Burntisland, 
29s. to 3l1s.; first-class steams, 28s.; third-class steams, 
24s.; best steams, f.o.b. at Leith, 26s. 6d.; secondary quali- 
ties, 25s. 6d. per ton. These prices only apply to French 
and Italian business ; for all other orders 2s. 6d. per ton 
must be added; also the further addition agreed upon 
between the Fifeshire and Lothian coalmasters. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Labour and Production. 


Some interesting statistics relating to coal pro- 
duction and labour have been issued by Mr. Finlay A. 
Gibson, the secretary of the Monmouthshire and South 
Wales Coalowners’ Association. These particulars have 
been prepared by the Statistical Department of the Coal- 
owners’ Association, and give the output of coal and the 
number of persons employed in each inspection division at 
mines under the Coa] Mines Act from 1913 to 1917 inclu- 
sive, and the percentage of increase or decrease, comparing 
the years 1914, 1915, 1916 and 1917 with 1913. The 
returns show that for 1917 the total production for the 
United Kingdom was 248,473,119 tons, which, however, 
was a decrease of 13 per cent. as compared with 1913. As 
regards individual districts the Northern area suffered 
most in reduction of output, the total quantity for 1917 
being no less than 26 per cent. below the 1913 figures, while 
the percentage decreases for the same period for other 
divisions were—South Wales, 15 per cent.; Scotland, 19 per 
eent.; York and Midland, 5 per cent.; Lancashire and 
North Wales, 10 per cent.; and Midland and Southern, 
1 percent. It will be noted that the reducfion in output 
is greater in those areas which rely principally upon export. 
The returns given of the number of persons employed 
include those engaged on sidings at pits, on private branch 
railways and tramways, and in washing and coking coals, 
as well as the workmen in the coal mines. While the out- 
put for 1917 for the United Kingdom was 13 per cent. 
below that of 1913, the returns show that the labour supply 
for 1917 was only 9 per cent. less than in 1913, which 
suggests that work in the coalfields was more irregular, or 
that the labour which has replaced the men who have 
joined the colours was less efficient. The number of 
persons employed in the various districts Jast year was, as 
a matter of fact, greater than in either 1915 or 1916. The 
Northern area was affected most by a reduced labour 
supply, the figures for 1917 being 21 per cent. less than for 
1913. South Wales showed a reduction of 6 per cent. last 
year, compared with 1913, but this was not as bad as the 
year 1915, which was 13 per cent. below the number em- 
ployed in 1913. The percentage decreases for1917 compared 
with 1913 for other areas were—Midland and Southern, 
1 per cent.; Scotland, 12 per cent.; York and Midland, 5 per 
eent.; and Lancashire and North Wales, 8 per cent. The 
actual number of persons employed, including both under- 
ground and surface workers, at the mines in the United 
Kingdom last year was, 1,021,340 as against 1,127,890 in 
1913 


Inland Coal Arrangements. 


Details of a new scheme relating to the inland 
coal supply are likely to be issued very shortly, probably 
this coming week-end. The zone idea as established under 
the Transport Reorganisation scheme is retained, but the 
new arrangements that are to come into foreé are intended 
to enhance transport economy. The principal points in 
the new scheme are that in the South-Western countics 
which form No. 13 area supplied with coals from South 
Wales, a committee of six should be set up, and instead of 
the 400 or 500 merchants in the area sending their orders 
to the various firms in South Wales they should send them 
to this committee of six agents. This committee will then 
forward the orders to one appointed agent in South Wales, 











THE ENGINEER 





May 3, 1918 








who is to be Mr. G. Fred Evans, principal of Messrs. 
Christopher Jones and Co., Limited, of Cardiff, and he will 
act for the whole of the merchants in this district, and 
make arrangements with the collieries for the despatch of 
the coals. It is calculated that by dealing with larger 
quantities instead of each colliery dealing with small lots, 
there will be a great saving in transport and clerical work. 


Shipyard Purchase, 


The share capital of W. Harkess and Son, Limited, 
of Middlesbrough, one of the oldest shipbuilding under- 
takings on the Tees, has been acquired by Cardiff interests. 
The control of this shipyard will be under the same manage- 
ment as the extensive coal export business carried on by 
the executors of the late Mr. William Edgar Williams, of 
Cardiff. The manager of this business is Mr. A D. 
Greatrex, and he and Mr. A. M. Ingledew, of Messrs, 
Ingledew and Sons, solicitors, who is one of the executors 
of the late Mr. Williams, have joined the board of directors 
ot Harkess and Son, Limited. The shipyard has been 
engaged on Government work for the past two years, and 
has Government orders to keep it fully employed for 
another two years. 


Current Business. 


The demand for almost all grades of coal during 
the past week has been undiminished, and loading activity 
has been more pronounced than at any time since Easter. 
The order books of collieries are full for another week or 
two, so that there is every prospect of busy conditions 
being seen up to the Whitsuntide holidays. Tonnage 
supplies have been heavy, and requirements have kept 
ahead of production. The needs of the authorities have 
been so extensive that the coal exporter has scarcely been 
able to get any supplies for his own private account. The 
authorities have only released small quantities in very 
special cases. Large coals of all classes have ruled very 
firm, while superior quality smalls have been inadequate 
to requirements, but the reverse has been the case with 
inferior smalls, which are freely offered. Inland demands 
have not been attended to so much owing to the urgent 
necessity of coals for shipment. The question of arrears 
on coal contracts is now being tackled. The committee 
appointed to deal with this matter has had several meet- 
ings, but it will take a considerable time to go through 500 
contracts. Arrears up to December last. are being reviewed, 
and from what can be gathered the majority of them will 
be cancelled, only those in which there is a specific agree- 
ment between the parties to carry forward arrears being 
allowed to stand. Coke is firm, hardly any supplies being 
available for shipment, while patent fuel manufacturers 
are engaged at top pressure. Pitwood is in fair demand, 
the price ruling being the maximum of 65s. 


LATER. 


There is no change in the general state of the coal trade 
and no indication of any abatement in the pressure for 
supplies. It is this fact which induced the Coal and Coke 
Supplies Committee for this district on Tuesday to suspend 
the restriction on production until the I1lth inst. This 
decision came as no surprise to the market, as it was 
inevitable that the scheme for restricting production must 
continue to be in abeyance, owing to the heavy demands 
for shipment. In the communication to the colliery 
companies, it is stated that the Committee considered the 
question of increasing the permitted outputs of all the 
colliery companies in the coalfield, in view of the altered 
position of the coal trade. The Committee decided that 
the scheme must remain in force, but under the special] 
circumstances, each colliery company will be permitted 
to produce the fullest possible output in the period which 
expires on the 11th inst. In view of this arrangement, 
each colliery company must, however, continue to supply 
all its customers with the full quantity of coal for home 
consumption to which the latter are entitled under 
contracts entered into, and all the colliery owners will be 
required as hitherto to carry out any allocations made by 
the Committee of quantities for home consumers. 


Sehedule Prices (less 2s. 6d. for Franee and Italy). 


Steam coal :—Smokeless best, 35s. 6d.; smoke- 
less seconds, 34s.; seconds, 33s. 3d.; ordinaries, 
32s. 6d.; best drys, 32s. 6d.; ordinary drys, 31s.; 
steam smalls, 20s. 6d. to 24s.; washed smalls, 25s.; 
best Monmouthshire Black Vein large, 32s. 6d.; ordi- 
nary Western Valleys, 3ls. 6d.; best Eastern Valleys, 
3ls. 6d.; seconds Eastern Valleys, 30s. 6d. Bituminous 
coal : Best households, 35s. 6d.; good households, 33s. 3d.; 
No. 3 Rhondda large, 33s. 3d.; smalls, 28s. 6d.; No. 2 
Rhondda large, 29s. 6d.; through, 24s. 6d. and 26s.; smalls, 
19s. 6d. and 21s. 6d.; best washed nuts, 32s. 6d.; seconds, 
3ls.; best washed peas, 30s.; seconds, 29s. Patent fuel, 
32s. 6d.; coke, 50s.; pitwood, ex ship, 64s. 


Newport. 


Collieries are without exception fully employed, 
and have good order books for the next week or so. The 
demand all round is very brisk. Schedule prices (less 
2s. 6d. for France and Italy) :—Steam coal : Best Newport 
Black Vein large, 32s. 6d.; Western Valleys, 31s. 6d.; best 
Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d.; steam 
smalls, 20s. 6d. to 23s. Bituminous coals: Best house, 
35s. 6d.; seconds, 33s. 3d. Patent fuel, 52s. 6d.; pitwood, 
ex ship, 65s. 


Stocks of anthracite are heavy. The demand has 
been chiefly for steam coals-and through descriptions, 
which have been readily absorbed, aff the tone is firm. 
Schedule prices (less 2s. 6d. for France and Italy) :— 
Anthracite : Best breaking large, 32s. 6d.; second breaking 
large, 31s. 6d.; third breaking large, 30s.; Red Vein 
large, 28s.; machine made cobbles, 41s. 6d. to 45s.; French 
nuts, 41s. 6d. to 45s.; stove nuts, 41s. 6d. to 45s.; beans, 
35s. 6d. to 37s. 6d.; machine made large peas, 22s. 6d.; 
rubbly culm, 13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. 
Steam coal : Best large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d. Bituminous 
coal: Through and through, 29s. 6d.; smalls, 26s. 6d. 
Patent fuel, 32s. 6d. 
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Tin-plates, 


A firmer tone prevails in the tin-plate trade, and 
values are on the basis of 32s. to 32s. 3d. per box I.C. 14 y 
20 < 112 sheets. The price of tin is £17 higher than a 
week ago, and although the nominal quotation is £260, 
no tin could be bought under £368. Quotations :-— 
LC. 20 x 14 x 112 sheets, 32s. to 328. 3d.; block tin, 
£360 per ton cash and for three months; copper, £110 
per ton cash and for three months. Lead: Spanish, 
£29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Roya Instrrvution or Great Brirarn.—Albemarle-street, 
W.1. ‘The Spinning Top in Harness,” by Sir George 
Greenhill. 5.30 p.m. 

Tron anv Steet Instrrvre.—Institution of Civil Engineers, 
Great George-street, Westminster, 8.W.1. Continuation of 
Annual meeting, 10 a.m. Friday. 

Tue JUNIOR INSTITUTION OF ENGINEERS.—39, Victoria-street, 
Westminster, S.W. 1. ‘‘ Power Plants: National, Communal, 
or Industrial,” by Mr. W. A. Tookey. 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—lInstitution of 
Civil Engineers, Great George-street, Westminster, 8.W. 1}. 
Final general meeting of session. ‘The discussion on the paper 
“* The Tiasheoenes of Women in Munition Factories,” by Miss 
Monkhouse, will be concluded, and Mr. Ben Morgan’s paper on 
“The War Work of Women on Munition Production in 
Engineering Shops” will be read and discussed. 6 p.m. 


SATURDAY, MAY 4rx. 


Tue Roya Institution oF Great Brrrarn.—Albemarle. 
street, W.1. ‘‘ Modern Investigation of the Sun’s Surface ” 
(Lecture IT.), by Professor H. F. Newall. 3 p.m. 


MONDAY, MAY 6rn. 


Tae Sociery or ENGINEERS.—Apartments of Geological 
Society, Burlington House, Piccadilly, W. 1. ‘‘ Modern Ship 
building and Economy in Material,’ by Mr. J. W. Isherwood. 
Illustrated by lantern slides. 5.30 p.m. 


TUESDAY, MAY 7ra. 


Tue RontGEN Society.—Royal Society of Arts, John-strect 
Adelphi, W.C. 2. General meeting. 7.45 p.m. 

THe Junior INSTITUTION OF ENGINEERS (NORTH-EASTERN 
SEcTION ).—Mining Institute, Neville-street, Newcastle-on-Tyne. 
Paper “‘ Critical Speeds of Shafts,” by Mr.G. Bonner. 7.15 p.m. 

Tue InstiTUTION OF Evectrican (Scorrisn Locay SEcTIon) 
Enarveers.—The Rooms, 207, Bath-street, Glasgow, General 
meeting. Informal discussion on ** The Proposed Regulations 
for Electrical Equipment of Ships.” Opened by Mr. J. F. 
Nielson. 7.30 p.m. 


WEDNESDAY, MAY 8rn. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. ‘‘ The Rubber Planting Industry,” by Mr. 
John B, Farmer. 4.30 p.m. 

Tue InsTITUTION OF AUTOMOBILE ENGINEERS.—Royal 
Society of Arts, John-street, Adelphi, W.C. 2. Paper, “* Com- 
mercial Steels and their Heat Treatment,” by Mr. J. B. Hoblyn. 
7.30 p.m. 


THURSDAY, MAY 9ru. 
Roya. Society or Arts.—John-street, Adelphi, W.C. 2. 
Special lecture, “‘ The Freedom of the Sea,” by Sir Francis 
Taylor Piggott (Lecture II.). 4.30 p.m. f 

Tue Concrete INsTITUTE.—Denison House, 296, Vauxhall 
Bridge-road, Westminster, 8.W. }. Annual general meeting. 
Paper, “ Reinforced Concrete Ships,” by Mr. A. Alban H, Scott. 
Illustrated by lantern. 6 p.m. 

Tue InstiruTIon oF EvectTricaL ENGINEERS.—Institution of 
Civil Engineers, Great George-street, Westminster, S.W. 1. 
Discussion on ‘‘ A British Electrical Proving House.’’ Opened 
by Mr. C. Turnbull. 6 p.m. 

Tue Opricat Socrery.—Imperial College of Science, South 
Kensington, W. Paper to be read and discussed, ‘“‘ A Note on 
Spherical Aberration,” by Naval Instructor T. Y. Baker and 
Major L. N.G, Filon. 7 p.m. 


FRIDAY, MAY 10ra. 


Roya Sanitary Institute.—Assembly Rooms, Town Hall, 
Hereford. ‘‘ Notes on the Cultivation of Lands Order, 1918, 
with Special Reference to Land Drainage,”’ by Mr. G. H. Jack. 
5 p.m. 

SATURDAY, MAY lira. 


Lonpon Association OF FoREMEN ENGINEERS.—Cannon- 
street Hotel, London, E.C. Sixty-fifth anniversary Festival. 6 p.m. 

Tue InstiITUTION oF LocomoTIvVE ENGINEERS (NORTHERN 
CenTRE).—Philosophical Hall, Park-row, Leeds. Inaugural 
Presidential Address by Mr. Gresley. 3.30 p.m. 

Royat Sanitary InstiruTe.—Assembly Rooms, Town Hall, 
Hereford. ‘‘ Cost and Construction of Workmen’s Dwellings. 
Roads, Sewers, and Water Supply in Connection with Town 
Planning,” by Mr. John Parker. 10 a.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue W. J. Crouch Company, Incorporated, of New York, 
U.S.A., has moved its offices from 253, Broadway, to the fifteenth 
floor at 68, William-street, corner of Cedar-street, New York 
City. 

Messrs. WALTER L. DAVIES AND ALFRED SOAMES, of Faraday 
House, 66, Southampton-row, London, W.C. 1, inform us that 
they have granted an exclusive licence to the Equipment and 
Engineering Company, of 2 and 3, Norfolk-street, Strand, 
London, W.C. 2, for the use of the ‘“‘ Daysohms” magnetic 
clutch for are welding machines. All inquiries for welders fitted 
with this clutch should be addressed to the company, but all 
inquiries for applications of the clutch to purposes other than 
are welding, should be addressed to Messrs. Davies and Soames. 
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THE WHITLEY REPORT. 


We have received from the Hon. Secretary of the 
Engineers’ Club, Manchester, a pamphlet containing 
Mr. F. S. Button’s (of the Committee on Production) 
contribution to a discussion which recently took place 
at the above club. In the course of his remarks, Mr. 
Button proposes the setting up of four separate but interde- 
pendent bodies, namely (1) the Works Committee ; (2) 
the Central Works Couneil ; (3) the local District Council, 
and (4) the National Industrial Council. As regards 
the Works Committee,the following terms of reference 
are suggested :—(1) Improved methods of manufacture, 
tools, jigs, gauges, and to make suggestions thereon ; 
(2) new methods of production ; (3) class of labour to be 
used on new types or reconstructed machines ; (4) criticism 
and adjustment in existing piecework prices or premium 
bonus basis times, due regard being had to the custom 
of the trade, locality, or shop, on the question of a guaran- 
teed time rate; (5) co-operation with the management 
in supervision; (4) shop troubles and grievances; (7) 
suspensions and dismissals consequent upon slackness 
in trade ; (8) shop rules—timekeeping, meal hours, clean- 
ing-time, clock allowances, changes in starting-time ; 
(9) suggestions to change the method of remuneration 
from day work to systems of payment by results, and 
vice versd; (10) the problem of the disabled soldier and 
sailor, due regard being had to any general plan agreed 
upon by a higher authority ; (11) matters relating to wel- 
fare; (12) demarcation between trades with the free 
sanction of the trade unions concerned ; (13) action as 
an advisory body on workshop conditions and matters 
affecting labour. 

The Central Works Council is recommended where, 
owing to the numerous departments or the complex 
organisation of the works it is necessary, to set up more 
than one workshop committee. This, it is suggested, 
should be representative of each of the panels which form 
the different workshop committees. The basis of repre- 
sentation should in each case be the same, but the total 
number of representatives from each workshop com- 
mittee might vary in accordance with the size or import- 
ance of the department concerned. ‘he board of direc- 
tors, or local association of employers, should appoint the 
chairman for its side ; and the trade union should choose 
a representative workman, employed in the factory con- 
cerned, as chairman for the side of the workpeople. 

On the Local District Council it is recommended that 
the members should consist of an equal number of em- 
ployers and workpeople appointed by the local Employers’ 
Association and by the trade unions in the district con- 
cerned. Each side should appoint a chairman and secre- 
tary. At local conferences each chairman should preside, 
and present the case for his own side. Each side should 
be entitled to hold a preliminary meeting separately to 
consider and prepare its agenda and to discuss its policy 
on questions to be submitted to the local conference. 
Conferences should be held at least fortnightly, and the 
following matters should be within its competence :— 
(1) References from works committees, rules with regard 
to holidays, hours of labour, &e., the co-ordination of 
workshop practice, and welfare work, &c. 

Mr. Button recommends that the National Industrial 
Council should be representative of the central executive 
authority of the employers and trade unions concerned. 
The representation should be equal, each side having the 
right to appoint a chairman and secretary, or, possibly, 
in some cases, both parties would prefer that the Ministry 
of Labour should here officiate. 

The matters competent for discussion should be as 
follows :—(1) To deal with appeals from the local District 
Councils or from either panel comprising such councils 
in the industry ; (2) to initiate discussions on relations 
hetween employers and workpeople not covered by exist- 
ing agreements ; (3) to arrange for the submitting of any 
new agreements arrived at to their several constituents 
for concurrence thereon ; (4) to act as & Permanent Ad- 
visory Council to the Government on all matters affecting 
the industry, and to be empowered to suggest altera- 
tions, modifications, or additions to existing statutes ; 
(5) to initiate discussions on fresh enactments needed to 
meet the requirements of the department of trade con- 
cerned ; to consider proposals for new legislation or amend- 
ments proposed to existing laws, which should be sub- 
mitted to the Government Department of trade in con- 
trol ; (6) to hold joint meetings with such departments 
for the discussion of proposals so made ; (7) to have the 
right to appeal direct to the Cabinet—in the event of the 
Government Department refusing to accept in whole or 
in part such proposals—and to be given the right to state 
its reasons for tabling such proposals, the Government 
Department similarly to be given an equal right ; (S) the 
Cabinet shall be invited to meet the parties—or to appoint 
representatives for this purpose for full discussion on dis- 
puted points ; and (9) in the event of a continued failure 
to reach an agreed settlement, the Cabinet should, before 
exercising its right of veto, submit the proposals to Parlia- 
ment for a vote thereon. 








Tue EconomicaL RECONSTRUCTION OF BELGIUM.—In view of 
the critical situation which will result for Belgium through the 
disasters caused by the depredation of the enemy—his removing 
of tools, raw materials, manufactured products, &c.—there has 
been created, with the co-operation of, and under the control of 
the Belgian Government, an organisation having for its object 
the economical reconstruction of the country, and styled 
“‘ Comptoir National Pour la Reprise de L’ Activité Economique 
en Belgique ” (Société Cooperative). This organisation has for 
its aim, by helping industry and trade, and by enabling the 
Belgian people to purchase tools and the necessary raw materials, 
not only to reconstruct the economical fabric of the country, 
but to put an end to the sufferings of the working classes by 
making it possible for them to start working in the reconstructed 
shops. In a letter which the newly formed body has issued it is 
explained that everything interests it, as everything has to be 
set up again : metallurgy, materials for construction of buildings, 
leathers, textiles, farming implements, chemical products, wood 
machines, electrical material, optical instruments, motor cars, 
vans, wagons, oils and greases of all kinds, refractory materials, 
&e. In order to enable it to place orders, English manufacturers 
and merchants are requested to send their catalogues and price 
lists in triplicate to it at 110, Cannon-street, E.C. 4. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italice. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 











INTERNAL COMBUSTION ENGINES. 


5013 of 1915. March 31st, 1915.—Wickx CARBURETTER, Lazare 
Duchesneau, 81, Baker-street, London, W. 

Tuis is a carburetter in which the usual spraying nozzles are 
replaced by wicks A soaking in a receptacle B, wherein the fuel 
is maintained at a constant level. As will be seen from the 
sectional drawing, the wicks are held in horizontal tubes in a tube 
or passage for the admission of air, the wicks descending from 
the tubes vertically into a chamber containing liquid fuel. The 
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tubes C containing the wicks are formed with perforations, the 
construction ensuring intimate contact between the air passing 
by and around the perforated tubes and the fuel. According to 
@ modification of the invention the wicks contained in the tubes 
are arranged vertically in a horizontal air passage. The inventor 
employs a regulator D for controlling the passage of air around 
and past the system of perforated tubes.—March 28th, 1918. 


106,472 (4068 of 1917). March 20th, 1917.—VanvE MEcHANISM, 
Société des Moteurs Gnome et Rhone, 3, Rue de la Boétien, 
Paris. 

In this valve mechanism the usual guiding means are dispensed 
with, and the valve is hurg direct by its stem from the actuating 
lever by means of a connection allowing a certain amount of play, 
so as to give the valve lateral freedom, as shown in the drawings. 
The valve A is mounted directly on the actuating lever B, 
fulerumed at C, and having at one extremity a fork D which 
embraces the rod E of the valve, and supports it by means of a 
connecting bolt F. The rod has two flat cheeks at the place 
where: it is embraced by the fork, and further slight play is 
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provided between the cylindrical surface of the rod and the 
cylindrical surface L constituting the bottom of the fork ; also 
the bolt F passes through the valve rod with a certain amount 
of play. Owing to this method of mounting the valve is not 
connected rigidly to the actuating lever, and can rock slightly in 
such a way that when it closes under the action of a spring N it 
ean close perfectly on its seat. When it opens the valve takes 
the inclined position shown in dotted lines; consequently it 
opens obliquely and not vertically, as in the case of guided valves, 
so that a wide opening is more quickly obtained.—March 20th, 
1918. 


PUMPING AND BLOWING MACHINERY. 


114,170 (2344 of 1917). February 16th, 1917.—HicH-sPEED 
Piston Pump, Constantinesco, Westoe, Stanley- 
avenue, Alperton, Middlesex. 

This is a valveless pump comprising a piston working for part 
of its stroke inside, and for part of its stroke outside, on the 
suction side of a cylinder, which is connected to a pipe of suffi- 
cient length to allow the inertia of the liquid expelled from the 
pump to operate to draw in more liquid when the piston is out 
of the cylinder. The inventor provides a piston P consisting of 
a simple rod reciprocated by a crank and connecting-rod in any 
suitable manner. The piston works in guides in a vessel R into 
which the liquid to be pumped can enter through the inlet O. 
The end of this vessel R forms the pump cylinder C. The 
cylinder is so placed relatively to the piston that the piston 
works in the cylinder only for a portion of its stroke, allowing a 
free space for liquid to pass into the cylinder from the vessel when 
the piston is at the inner end of its stroke. The outer end of the 
cylinder is connected to a long rigid pipe D leading to an air 
vessel or to a discharge reservoir. The end of the piston is 





provided with fins F to assist in guiding it when at the end of the 
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suction stroke. The position of the piston at this instant is 
shown in dotted lines, the cylindrical portion of the piston wing 
entirely withdrawn from the cylinder, and a free passage afford 
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for the liquid from the suction chamber R to the delivery pipe.— 
March 18th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


114,178 (3848 of 1917). March 16th, 1917.—PLanine Macuine, 
George Richards, The Outer Temple, 222, Strand, West- 
minster. 

This is an improved construction of table and bed for a metal 
planing machine whereby the difficulties incidental to securing 
accurate bearing surfaces are said to be overcome. As will be 
seen from the sectional illustration, the table and bed are formed 
with flat working surfaces, and the toothed rack A, whereby the 
table is operated, is used as the sole guide to resist lateral move- 
ment. The rack works in a groove B formed in the bed, is 
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operated by a worm and wheel, and has a longitudinal adjusting 
strip C. In connection with the groove B is an oil reservoir D 
into which the wheel E dips and lifts the oil to the worm threads 
F. The rack A is preferably made from a rectangular bar of 
forged steel which requires only a small amount of planing to 
give it the section shown, ready for clamping to the table. Or 
the rack may be a casting, in which case the back of the rack may 
be hollow, as shown.—March 18th, 1918. 


114,182 (3950 of 1917). March 19th, 1917.—GRINDING AND 
PonisHinc Macutne, Herbert Veal, 17, Chester-road, 
Wellingborough. 

This is a band grinding machine, and comprises a back support 
A for the band, having a vertical plane surface close in front of 
which the band B is made to travel in the usual manner by 
means of a driving pulley C co-operating with a tension pulley, 
which tends, under the action of springs, to move away from the 
pulley C. The driving pulley C is rotated by means of a belt 
pulley on the same shaft. A horizontal work table D is mounted 


N° 114,182 





on guides to slide in a direction at right angles to the face of the 
back support A. The table D may be mounted in any convenient 
way to secure this result ; in the example illustrated it is mounted 
like the table of a planing machine. At the end of the table, 
remote from the band, is an adjustable stop E, whose adjusting 
screw is divided so as to give micrometric adjustment. The end 
of the stop that is towards the band abuts against a portion of 
the body of the machine, and serves to limit the travel of the 
table towards the band. The travel of the table is effected by 





means of a handle F pivoted on the far side of the machine, and 
connected at about the mid point of the table to a pin upon the 
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table. 
advantage between the operator’s hand and the table. 


MOTOR CARS AND ROAD TRAFFIC. 


114,248 (9463 of 1917). June 30th, 
Gear, Edward Williams, 17, 
Birmingham, and another. 

This invention is specially applicable to motor tractors, ar 


1917.~ -TRANSMISSIC 
Sandon-road, Edgbasto 


provides mechanism whereby the effects on the direction of 
steering, due to variations of the ground, can be counteracted i, 
From an internal combustion engine A motion 
is taken to each of a pair of driving wheels B through reduction 

On the cross 
The shafts are 
Each shaft E is in two parts 

The two differential gears are 
connected by a cross shaft I carrying a pair of worms J gearing 
The worm gears are of opposite 
hand, so that rotation of the cross shaft produces opposite rota- AA 
The cross shaft is rotatable through worm 


by the driver. 
gear C, a eross shaft D, and parallel shafts E. 
shafts reversing gear may be provided at F. 
connected by bevel wheels G. 
connected by differential geer H. 
with the planet pinion carriers 


tions of the carriers. 
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or other reduction gear K by a hand wheel L under the control 
of the driver. Or alternatively, the cross shaft is driven through 
worm gear M in either direction by friction gear N, receiving its 
motion from the engine under the control of the driver. When 
the resistance of the ground on the driving wheel is uniform the 
vehicle moves in a straight line. To change the course the cross 
shaft I is rotated, thus setting up a change in the relative speed 
of rotation of the driving wheels. The variation of the course 
depends upon the direction of rotation of the cross shaft. When 
an obstruction or other condition, such as a soft place in the 
ground, is encountered by one of the driving wheels, tending to 
deviate the vehicle, the speed of that wheel is increased and of 
the other decreased by the operation of the cross shaft to main- 
tain the original course. March 28th, 1918. 


SHIPS AND BOATS. 


114,255 (11,672 of 1917). August 14th, 1917.—Retnrorcep 
CONCRETE ‘SxHivs, Louis Alphonse Pattereau, 5, Kue du 
Printemps, Paris. 

The ship is composed substantially of a hollow girder A of 
reinforced concrete constituting a caisson that extends almost 
the entire length of the ship—Fig. 2—and extending across the 
ship to the sides thereof, the sides being vertical. This hollow 
girder, which forms a double bottom, serving to carry water 
ballast, is made of sufficient depth to help in providing the 
requisite strength. Upon this girder there is arranged at each 
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side of the ship a girder B composed of lattice E of reinforced 
concrete, of uniform or of varying depth. Further, according 
to the size of the ship, one or more of these girders are arranged 
longitudinally. These lattice girders are made in one piece with 
the longitudinal keelsons F of the caisson of the ship. After 
this structure has been calculated the whole is surrounded by the 
outer shell C and the deck D, likewise of reinforced concrete, and 
if they do not appear in the calculations of the strength of the 
ship, they help in the total resistance of the hull. This entire 
arrangement is strongly stayed by ties and struts and by trans- 
verse water-tight bulkheads of reinforced concrete.—March 
28th, 1918. 


The handle thus serves as a lever to give mechanical 
Upon 
the table is a back abutment for the work, in the form of a fence 
G secured to the table D by a base, which is rotatable about the 
vertical axis, and the position of the fence in relation to the base 
is also adjustable about the horizontal axis.— March 19th, 1918. 


matically two forms of apparatus for carrying the invention into 
effect. Referring to Fig. 1, the seale is loosely packed into a 
vertical retort or muffle A through a hopper which is controlled 
by a sliding plate. Instead of a vertical retort an inclined or 
horizontal retort may be used. In all cases the retort is heated 
externally, preferably by gasina furnace D, Through the retort 
a stream of Mond gas is passed, which is preferably purified by 
the removal of sulphur and hydro-carbons before entering the 
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the required temperature within practical limits, say, in an 

incubator, the gas is lighted and the céck B turned to open 

communication between the thermometer bulb and the atmo. 

sphere. When the incubator has attained the required tem. 
: a ; 

perature the cock is turned ‘to connect the bulb with the tym. 
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Fig. 1. Fig.2. 


container. The gas enters at E and passes out at F. The scale 
thus treated is reduced to practically pure iron. Subsequently 
the iron resulting from the operation is cooled in the part G of the 
retort before exposure to air, the inlet and outlet being controlled 
by sliding plates H. Or whilst hot the iron is discharged into a 
furnace where it is melted, the molten material being cast into 
moulds or otherwise utilised. In the furnace the iron may be 
mixed with other iron, or may have. added to it ingredients 
whereby it is adapted for particular uses. In Fig. 2 the appa- 
ratus comprises a crucible J.March 28th, 1918. 


MISCELLANEOUS. 
114,221 (5253 of 1917). April 13th, 1917.—Retnrorcep 
Concrete Pires, William John Stewart and another, 


Caxton House, Westminster, S.W. 1. 
This invention relates to the reinforcement of tube piling, in 
which a tube is driven with a loose shoe, the reinforcement 
inserted, and the tube filled with plastic concrete. The tubs is 
afterwards withdrawn, leaving the shoe, while the concrete fills 
the space formed by the tube and other irregularities in the 
adjoining ground. The objects of this invention are to provide 
for the attachment of the reinforcement to the shoe, and for the 
completion of the reinforcement of the upper sections of the pile 
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Fig.!. Fig.3.  Fig.4. 


in accordance with the tube additions which may be necessary to 
correspond with the length of long piles. The invention consists 
in a method of and means for reinforcing extended tube piling, 
according to which the normal reinforcing units comprise spaced 
longitudinal rods which are provided with means for effecting 
an anchorage to the bottom of the pile, and are extended at their 
upper ends to receive any necessary continuation lengths of 
transverse bracing formed as indepsndent cage-like sections, 
which are slidably movable into position down said rods. Fig. 1 
shows a norma! reinforcing unit ; Figs. 2 and 3 show an additional 
continuation reinforcement cage ; Figs. 4 and 5 show one method 
of anchoring the reinforcement by engagement with the pile 
shoe.—March 28th, 1918. 


114,231 (5983 of 1917). April 27th, 
Alexander Lundie, The Court 
Surrey. 

This invention is for a thermostat of the gas thermometer 
type, in which is provided a communication between the gas 
container of the thermometer and the atmosphere. The com- 
munication can be opened and closed at will. The air thermo- 
m ter bulb is not shown. Its stem A is connected with the three- 
way cock B here shown as connecting the bulb with a tympanum 
C, but adapted to open communication between the bulb and the 
atmosphere through D. The tympanum is covered by a rubber 
or metal diaphragm, at the centre of which is attached by a ball- 


1917.—THERMOSTAT, 
House, Hale, Farnham, 





MINES AND METALS. 


114,237 (7184 of 1917). May 18th, 1917.—MANUFACTURE OF 
iron FROM Scare, Frank Perry, 103, Dudley-road, Tipton, 
and others. 

The object of this invention is the production of iron from the 
seale of black oxide of iron from rolling mills, forges, &e. The 


and passes between each dise and its seating into the chamber I, 
and thence through O to the gas burner. 


and-socket joint F a rod G adjustably connected with the valve 
stem H. The valve chamber | is closed by a metal diaphragm K, 
equalin area to the diaphragm above, and attached at its centre 
by nuts to the valve stem. The valve is of the balanced dise type ; 
the gas enters through M to the chamber P between the discs N, 


joint, and operated i 
which the end of the kneading arm projects, the bore in the disc 
is fitted with ball 
Mischmaschinenfabrik, Hallesche Motorenfabric, F, Herbst and 
Co., Germany. . 









































panum, and to close it to the atmosphere. Any variation that 
may now occur in the temperature of the incubator will vary the 
pressure of the air in the tympanum, and open or close more 
or less the gas valve to increase or diminish the size of the yax 
flame.--March 28th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Tok ENGINeeR by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation -street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 


upon the Patents Register. If any patent listed has been 


assigned to, or is the property of, a non-enemy proprietor, 


the law does not apply. 


On one of the patents given below £11 and on each of the 
remainder £5 have been paid in renewal fees. 


No. 12,774/13._Spraying fusible materials ; blowpipe burners. 
\ process of spraying m*tals and other fusible materials for the 
formation of permanent coatings consists in feeding the materia | 
to a blowpipe burner, the fuel nozzle of which is supplied with a 
mixture containing an excess of fuel, and is surrounded with an 
envelope or atmosphere, comprising a gas or vapour, which will 
readily combine with the excess of fuel, at such pressure or 
velocity as to effect the cooling of the fuel nozzle, and to carry 
forward the point of combustion to a convenient distance im 
advance of it. Hildebrandt, G., Germany. 


Noa. 12,871/13.—Electrie switches ; interrupters, mechanical. 
The cam or segment ring of an interrupter for electric ignition 
apparatus is adjusted for timing by means of a member, such as 
a Bowden wire operative in one direction only against the action 
of a coiled helical return spring arranged around the periphery 
of the ring. Ruthardt, W., Germany. 


No. 12,944/13.—Bundling skeins. An apparatus for bundling 
skeins of yarn, &c., comprises a table and cross bars provided 
with upstanding spikes. Strings are !aid upon the table and 
then the skeins are placed over the spikes, the free end of each 
hank being pushed into the mass of the yarn. Hampe, R., 
Germany. 

No. 12,997/13.—Sawing. The peripheries of high speed 
friction cutting discs for metal cutting machines are grooved to 
prevent the formation of any burr. The discs may be thickened 
or widened at the edge. Mars-Werke Akt:-Ges., Germany. 
Dated January 11th, 1913. 


No. 13,006/13.—Magneto-electric ignition apparatus; role 
pieces ; magneto-electric machines. The projecting edge of each 
pole shoe of an ignition magneto is perforated both circumfer- 
entially and axially by a number of closely set drilled holes, so 
that a hot spark may be secured over a wide range when the 
ignition is adjusted ; or each of two diametrically opposite edges 
of the armature may be similarly perforated. Unterberg and 
Helmle, Germany. 


No. 13,067/13.—Kneading machines. In kneading machines 
of the type comprising a kneading arm pivoted in a universal 
by a rotating dise into an oblique bore, in 
Teigteil-Knet-und 


bearings. allesche 


No. 13,086/13.—Explosives. Consists in providing a charge 


of an explosive nitro-compound with a charge of about 0.2 grains 
of trinitride of lead, and superposing on the latter substance a 
charge of fulminate of mercury alone or mixed with potassium 
chlorate. 


The fulminate may be covered by a perforated copper 
cap. Claessen, C., Berlin. 

No. 13,108/13.—Cams. A cam for use in internal combustion 
engines or for other purposes is connected by a screw pin or stud 
to a flanged sleeve which is keyed to the shaft. The cam and the 
flange of the sleeve are each provided with a series of holes spaced 
apart respectively at slightly different distances to enable a fine 
adjustment to be effected. Allgemeine Elektricitats Ges., 
Berlin. Dated July 24th, 1912. 


No. 13,191/13.—Washing ores, &c. In ajig of the kind having 
air chambers over the screen, the material is fed through one 
pipe, the light portion is discharged through a discharge pipe, 
and the heavy portion through a pipe provided with a non-return 
valve. Air chambers immersed in the water are arranged at the 





To prevent extinction 





scale is heated in an atmosphere of Mond or other gas containing 
hydrogen. Figs. |] and 2 are sectional views showing diagram- 


balanced valve. This is not shown in the drawing. To obtain , 


side of the screen and over the heavy discharge, and the pressure 


of the gas flame it is usually necessary to provide a by-pass tothe ; in each chamber is regulated by independently adjustable 


valves. Kleinberg, K., Austria. 
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Five Assistant Engineers anted Immediately, for Mid- Nie gery Metal Depai part- rau; htsmen. — A Controlled 
fi Aero E k, First-class ENTS, REQueeD for Aeroplane Works in men orl en, 
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the Institution of or 
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ROTON Se esa BW. 1, cnoting M/&300, 

ae ¢ as a Government work or eligible for the 
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PRIZE falas 13 SALE. 
oe Pt ha 


Order poo for Account 

of the was o> of the ADMIRALTY. 
o SE the undermen- 

a eetnent x be usual Government 
restrictions as to export. Se shall be pl to receive offers, 
which should be marked “Tender,” at our address, not later 

than 40 lesan Wek ae 1918. 

“ Al ~~ ng a msb: 
Bx“ AlexanVEN CASES FIBRE BOARDS. 


Further es Mm: be obtained on application to our 
offices. -HALE and SO. Brokers, 10, Fenchurch-avenue, 
London, E.C. 3. 522 1 





PATENTS AND DESIGNS ACT, 1907. 


Notice is Hereby | Given That 


ALLAN ALISTAIR GR! >| 25, Dunolly Gard 


ex Jioggeen No — ee employed on Government work 
will be our nearest wr 4 ee Ex- 


change, see on ning Pie Ee Engineer” and No. A’ 





Wanted, Scientifically Trained 
MECHANICAL ENGINEER, referably with 
Chemical and Electrical experience ; ineligible militarily, for 
London Engineer's Office. ry £350 p.2.—Aduress, P1079, 
“The Engineer” Office. P1079 « 


Works En 
Brito distri 


Apply your pearest Em opine Exchange, a fulles par- 
tieulars of experi a and salary required, mentioning 
“The Engineer” ay number 424, 44 a 





ineer a ph for 


to TAKE Guana: of General Finns 
r a live nen. 





ssistant Superintendent, 16 
ears’ technical ont ractical general engineerin; 
EKS& BF RTH as ASSISTAN' 


experichce MANAGER. 1 
+ WORKS Modern methods, roduc- 


massed 
organiser and tactful control of labour. 


tion, PI e, good 
Firs' Lalas references. DISENGAGED May 3lst.—Address, 
P1075, “ The Engineer ” Office. P1075 8 





Ibrox, in the County of the City of Glasgow. Engineer, 
SEEKS LEAVE to AMEND the SPECIFICATION left in 
connection with the APPLICATION for LETTERS PATENTS 
No. 113,344 for “ Improve vente in and relating to the Electric 
Controlling of the Locks of Lovkers and the like, in factories, 
munition works, and such like p)aces.” 

Particulars of the proposed amendments were set forth in the 
testeae’ Official Journal (Patents issued on the Ist 
May, 

My a or persons. may give notice of o; seams to the 
amendment by leaving Patents Form No. 18at the Patents 
Office, 25, Southampton-buildin London, W.C., 
calendar month in the date of the said Journal. 

. TEMPLE FRA 


within one 


© EO 
W. R. M. Thomson avd Co., 
Chartered Patents Agents, 
96, Buchanan-street, 
Glasgo 456 « 





Redruth and Chasewater Rail- 


NOTICE IS HEREBY eIv) EN that pursuant to an Order of 
the Honourable Mr. Justice Younger, made in an action of 
Barlow v. Redruth and Chasewater Railway, 1879. B. 307, Mr. 
John Taylor, the Receiver of the undertaking of the Redruth 
and Chasewater Railway, is authorised to SELL by TENDER 
the RAILS, LOCOMOTIVES, WAGONS, and other PLANT 
and effects belonging to the said railway subject to the 
approval of the Judge and the necessary permits of the 
Ministry of Munitions. Forms of Tender with particulars 
of the effects to be sold and c nditions of sale can be obtained 
on application toany of the unders 
Tenders are to be delivered, sealed up, to Messrs. Foyer and 
Co, of 26, Fasex-street, Strand, London, W.C., or to Mr. 
John Messer Bennetts. 6, Princes-street, Truro, on or before 
the 31st day of May, 1918. 
Inspection of the effects to be sold can be obtained on 
ap ogy lg + J. F. Tyacke. Devoran, Cornwall. 
he Receiver does not bind himself to accept the highest or 
any Tende: 
Dated this 2nd bs of af 1918. 
= and CO., Se sae 26, Essex- 
Strand, WC 2. 
WAL KER MARTINEAU and CO., 
Solicitors, 36, Theobald’s- -road, 
Gray’s Inn, W.C. 
JOHN MESSER BENNETTS, Solicitor, 
6, Princes-street. Truro. 
JOHN TAYLOR, mete re Queen Street- 
place, London. E.C. 4. 
J. F. TY "ACKE, aq. . Devoran, a. 





A Well-known Engineering Firm 
Je he a of of Ragend BS eee the SERVICES of 
RINTENDENT to TAKE 

CHARGE ry Right t shifts. Mant have a knowledge of works 
routine and have had experience in the handling of labour 
(male and female). If applicant called upon to do any day- 
work he will have to supervise all outside work in connection 
with the Works Department. Applications from discharged 
Officers will be considered. No one already engaged on 
Government work need apply.—Write, stating salary required, 
and giving full details of experience, to your nearest Employ- 
men 4 hange, mentioning “ The Engineer” and No. — 234. 


of both Plain and Alloy Steels. One vith 
experience in other engineering materials preferred. No one 
on Government work pew repemgy 3 stating age, experi- 
ence, and salary required, to your nearest eres a 
change, quoting The Engineer "and No. A5124. P1049 


hemist Wanted, apenas 4 


with Steel Works <xpideine, for Steel Found: 
pater area, making Castings and Alloy Steel Ingots. 
engaged —— have an opportunity cf !earning the ass 
ture of Steel by the Klectric Process. State . experience, 
salary required. Noone at present on Government work or 
residing more than ten miles away will be engaged.—Address, 
486, “The Engineer” Office. 486 a 


Mote gist or Metallurgical 


Ri nn naeng Bon nergy tee rake of Non-Ferrous Metal 
ust be a live map, not 
afraid, “ werk aa with previous lous yon experience and 
kn_ wiedge of copper alloys. war Di for 
right man.— Write, a age, full det of experience and 
uired to the n Bane my a Exchange, men- 

tioning ** 


e Engineer il. No one at present 
on Government work oot 4. ~y Bla 


Wanted, by Firm on South 


on Munition work TWO JUNIOR 
one of whom should be used to Jig and 
Tool Work ; wages p! jus war bonus ; Shop Experience and 
Theoretical ining are easentials. The pete, — be per- 
manent ones. a gg stating age rience, 
should be addressed to your nearest siployiment F — 
mentioning ‘* The Engineer” and No, 


Wanted, Draughtsman Experi- 


ENCED in the Design of Hydraulic Machinery.— 
Please give full eat age, experience, &c.. to the nearest 
Employment Exchange, quoting ‘‘The Engineer” OF 
number 535. No one on Government work will be engaged. 
A 











Coast 
DRAUGHTSME. 








ase-Hardener.— Expert 
WANTED. Used to Carbon and High-speed Si 
Hobs, Cutters, &c., also Heat Treatment of Steel. Must oo 
both theeretical and practical — No person already 
on Government work will be e _—Apply, stating age, 
experience and Salary y required, fo the nearest Em “prs 
Exchange, ” and number 


(Ihief. Buyer Required for Aero- 


PLANE WORKS in Lo Must be reliable man, 
and have had previous experience for purchasing for aeroplane 
or mechanical engineering works. Knowledge of tools an asset. 
No one already on vernment work or living more than 10 
miles away will be engaged.—State age vel RY and sei 


to Box 399, Sells Ltd., 168, Fleet-street, 
E2 ngineer, Manufacturing, 
NTED to act ‘as Reon tonya MANAGER to 
Sepaeen and Colonial Bi large firm 
mdon. Must have sufficient cnowbslies of languages tobe 
able to conduct business on the eae without interpreter, 
and must have first-class technical and practical experience. 
Must be ineligible for military service. Fortonnent position. 
No one already engaged on Government saa he eager more 
than 10 miles waasiat need apply —Particulars of age an - 
ence to be forwarded to Box 450, c.o. Mitchells Advert sing 
Agency, 1, Snow-hill, E.C. 1. 373 a 


Ez ineer Wanted for Large 


odern Cement Works.—Address, stating age, experi- 
ence, and salary required, 444, “‘ The Engineer” Office. 444 a 




















[he South Staffordshire Water- 


- WORKS COMPANY invite OFFERS for the CORNISH 
PUMPING ENGINE at tbeir Wood Green Station near 
Walsall. The steam cylinder is 50in. diameter by 10ft. stroke, 
apd pump, double-aoting, 18in. diameter by 9ft. stroke. The 
offer to include taking down and removal. There is a railway 
siding on site. 


For permission to _ apply 
RED z DIXON, M. Inst.C.E., 
meer 


379 irmingham. 


Foundry Manager Wanted Im- 


MEDIATELY ; first-class man used to Lightand Heavy 
high-class Engine W ork in Loam, Dry and Green Sand ; modern 
up-to-date methods essential. No one on Government work con- 
sidered.—Apply through your Employment Exchange, pring 
age and experience, quoting “ The Engineer ” and No. oe 

7 


Mister! Inspector Required for 


istrict, practical 
a ot Engineering and’ General Stores Materials essen- 
knowledge of Aircraft materials an advantage. ood 











Wanted by Large Manufac- 


TURING CONCERN, ASSISTANTS with experience 
in the work of a Planning Dept. Progressive and permanent 
positions for the right men. clas jicants to state age and full 
qualifications. Must be inel oe for military service.— 
Address, 368, “‘ The Engineer " Offi 368 





anted, Engineer for Iron and 

Steel Works, comprising .Blast-furnaces, Gas Power 

"lant, Open Hearth Steel Plant and Rolling Mills. Must be 

ood ‘organiser and possess sound technical and practical ex- 

erience in modern works. No person already on Government 

work will be engaged.—Apply, in confidence, stating age, 

experience and salary expec! to your nearest Employment 
Exchange, quoting “The Engineer ” and No. A5134. 306 


Wanted, Engineers with Good 


experience on GUN FORGINGS, with special training 
on Costs of ag ae No person resident more than 10 
miles away A already e enged on Government work will be 
Taployed.—A ly, D. T. Ce m 132, Charing Cross-buildings, 
Villier-street, London, S.W. 519 a 





ts for a capable and —— man. No person already 
prope ed upon Government work will be engaged.—Applionnts 
must apply to their nearest aq age ment Exchange, mention- 
ing “‘ The Engineer ” and numbe: r 404. 404 4 


Required, a Manager for the 
Technical De gest of a Government ata 
Firm in the Midlands, Qualifications essential: 

ical training, nowiedes'c Machine Shop Methods, Maciine 
Tools, and Equipment ; inspection of Materials and Finished 
Parts; Alloy Steels as used in Aero Engine construction ; 
Heat Treatment. Good prospects for a capable and ene tic 
Manager. A ng already on Goyernment work wil 
engaged. #... your nearest er ‘om Exchange. men- 
tioning “The ngineer” and No. A5164. 376 a 











equired, an ts for 
‘echnical Bepattinent of Government Controlled Firm 
in Midlands. Ro Ager should have Fa Tool and Machine 
Shop experience, and be capable of quickly investigating 
causes of trouble as they arise in Machine Shop. ‘die te 
take auras s of all Physical Tests for A.1.D. requirements. No 
person alread: Teac Government work will engaged.—Apply 
your nearest opt ra Exchange, mentioning “The Bn 
neer” and No. A 





anted, Engineers with Recent 
Fl rience in fixing P.W. Prices on Plate Work 

langing. ‘and Riveting. No person resident more than 16 
beste away ehh mig sf, eaPleyed L: ee work will be 
vil lier-street, London, 8. W. a ee ae 


uired, Energetic Man for 
paren DEPT. in Aeroplane Factory, London 


Ret 


district. No person resident more hoe Ae miles away or already 

engaged on Government work need ee wae -—Add: re stat! ting 

- experience and salary required, ¢: The Engineer 
ce, 472 4 





anted, for Modern Steel 


Foundry 
MANAGER a experienced and he gy bd las ged 


ight Castings by modern methods, 





No one already - 


Government work will be eng .—Write, statin e, @X- 
perience, and salary required, ra 474, “The Raginces®? ice. 
474 4 





Wanted _ Immediately, Engineer 


Trange the Lay-out of Plant in 
devoted z highclae Steam agine work. Nooneon on 
ment work will be considered.— Apply, giving a 
Ueulars of previous Laapenenes toy to y cur nearest 

Exchange, quoting ‘The Engircer” and No. A5228. 








Shop Superintendent Wanted 


for Large Aircraft Factory in Yorkshire. While so: 
knowledge of Aircraft Construction is essential, discipline a and 





ened © power are even more important. et rson already 
on Government work will be a inted.— Reply, 
giving age, e 4 and salary big 5 to the — 
mployment 
number 378. 378 4 2 





2 Sear Engineer Wanted for 


Design of Urgent War Work in Reinforced Concrete. 
State age 7) sal; required. No oné now on Government 
work need apply.—Write, Box 4028, c.o. Brown's, 39, oe 


street, Westminster. 3 A 





Wa nted Lae and 


capable JIG and TOOL DRAUGHTSMAN, preferably 

waar experience of Motor Vehicle manuf: London dis- 

t. No person already on Government, “work will be 

lh, —Apply, stating pena ae ronid , and full particulars of 

experience, to your neares' pon Sere Exchange, mention- 
ing ** The Engineer” and No. A3929. 380 « 


Wanted Immediately, pir te 


MEN capable of designing Jigs and Tools for 
Engineering.—Apply, stating expe’ — 

loyment Ex ge, quoting te “3 Roy No. 
wae No persons already on — te 8, work need spply. 


Wanted Immediately, for a Firm 


in Midlands engaged on Aero Engine work, First-class 
GRINDERSand TOOL and JIG DRAUGHTSMEN. State full 
— particulars cf experience. No person already employed on 
vernment work will be en ly to your nearest 
ro gamma Exchange, mentioning “ The Engineer” ome No. 








—A 





W anted Immediately, Jig 
DESIGNER and DRAUGH opel for large Engi- 
neering Works in Midlands. No one on Government work 
will be considered.—Apply, giving ifn and particulars of 
previous experience to your yt mployment Exchange, 
quoting “ The Engineer ” and No. A 462 4 





' x 
anted in Government Office, 
Pe and Glasgow district, ENGINEERING 
DRAUGHTSMEN le gs in Steel and General Con- 
struction, for military a 
Apply, stating age, ex Ry salary required, and enclosing 
wae — to Box 1424, Willing’s, 125, Strand, London, 








raughtsman and Tool Maker. 
—Capab'e MECHANICAL DRAUGHTSMAN, also 
PRESS L MAKER for works in Hi te. Noone en- 
gaged on Government work, or living more than ad miles away 
need pane ay: —Address, 525, “The Engineer ” Office. 





Dr: au htsmen. —Applications 
TED for gus experienced MECHANICAL 
MEN Those with Crane Work experience Ee 
salary, pn trary and when at liberty, to 
ent Exchange, mentioning 
4428. No person ly on Govern- 
a 


ee ae 


ment work will be e 


ghtsman. — Assistant to 


rau 
[raz CHI if REQUIRED for Detailing Dra and also to 
assist in the training of ladies and men for wing-office 
work. 

Midland District. 

No person already engaged on Government work need 
apply. 

Apply at your nearest Employinent Exchange, mentioning 
“The Engineer ” and No, A5202. 475 a 
Drevg 

pea | Control 
y on Government work will be nance 
Aopky, er atating mt age age, 
har” meat 5 aa 








htsmen, Good Mechanical, 


ae for— 
(a) Jigs and oe Leader. 
(b tease apoa oy Machin 


est date can cormmence, to your nearest 
change, mentioning ** The Engineer” and N: 


[rau ughtsmen (Jig and Tool) 
ns for of Bros lane works in Lancashire 
dite A oekes of ork, mgt for Automatics 
(Cleveland and Acm Cay ), and Wood-wor!l 
—_ No perso: 
rienced men need apply, stating age, full 
salary required, uired, at your nearest Bae ag 
AS50135. A 


ngaged.—Only e: 
omen and sal 
co Euginser wind No. 


Exchange, quoting “ 








Dr2ug htsman, Mechanical Engi- 
tae WANTED, ‘gh bs Works in the 
Midlanie Experience in small hi pees Fae eee. 
No one at present on Socmiaeet work l be engaged.— 
Apply, stating age, “tn ence, sal required, and when at 
liberty, to your ag rn xchange, quoting “ The 
Engineer” and No. A 485 4 





raughtsmen Required as Assis- 
TAN aon to Seniors who are specialising on Manufacturea 
Product. opportunity for advancement. No one 
already on Goumaeenk work will be en d.—Apply, with 
full particulars of career and sa to your nearest 


requ 
Employment Exchange, mentioning “ The Engineer” and 
No. A82/9. a 528 a 





Praug ghtsman Required in 

London on work of National importance. Experience 
in Starch Works or Flour ~— an advantage.—Write, Box 
1273, c.o. Frost Smith and Co., 66, Finsbury- eee EC. 2. 


Praughtsman Required, with 


good experience in design of Steelworks Machinery pre- 
ferred, although aeeser ome from high-class men with other 
experience would be considered. No one already on Govern- 
ment work will be yay te age, experience, 








Wanted, Junior Draughtsman 


for the Engineering Department of a large Chemical 
Firm. Applicants should possess experience of General Engi- 
neering, including p Well Pumping, Heavy Gearing, 
and General Mill-wrighting. Also modern Steam Practice and 
ban ee work. Applications, wey age, experience, and 
lary to be forward e first p Replies 
will not oy considered from men oft any age and fitness.— 
Address, 451, ‘* The Engineer ” Office. Sla 


Wanted, } Mechanical Draughts- 


MAN ; experience in Lifting and Hoisting - rnd 
an asset.—Address, stating experience and salary ea ed. 50 
“ The Engineer ” Office. 


Wanted, Thorou 


hly Ca 
Pay row omy DRAUGHTSMAN , 2. _o 
ing work in London office. ply, s' me 20, ueey oni 
po Sos and when at liberty. No person —- — 
Government stingy ay apply.—Address, in first instance, 236, 
“The Engineer ’ 236 a 











Aeroplane Models. —, cngineers 


TED for making Scale a of Fy oe ger Ex- 
- 





cellent opportunity for men of right class ier ability. 
No one on Government work should apply. ary ron — 
give fullest particulars as to age, experience and oa 
og | through nearest y ge, 

ngineer ” and number 452, ent ck 


and when at your nearest Employment 
Exchange, quoting “The Engineer,” and No. A4694. 6a 


De ughtsman Required to Take 


Ee of Coal Washery tg ay Experienced 
men oily need appl “go particu! in the first aay to 
neer A 








Tesi Wanted 


large controlled Engineering Works within b miles . 
30, with good mechanical engineering 
te experience Portable and tion 
eam AS and Boilers essential. No person already 
mployed on Government work will be engaged.—Address, 


London, ese about 


stating fully age, experience, and ary uired, to your 
nearest Employment Exchange, quoting “The Engineer” o7) 
No. A4435. 418 a 





Letchworth, 6th May, 1918. 


essrs. Kryn and Lahy Metal 


WORKS, Ltd., GIVE NOTICE that NO SLUR was 

INTENDED to be CAST on Mr. GEORGES KRYN by the 
form of their Grewia dated the 29th April, 1918, and that all 
they desired to convey was that Mr. Georges Kryn’s connection 
the Company bas been severed. 
Kryn and Lahy Metal Works, Ltd., beg to add that 
Mr. LG and the Company PARTED ON ENTIRELY 
AMICABLE TERMS. 

By order of the Board. 

E. J, JENKINSON, 
487 1 Secretary. 


eee 





Firm in North London Re- 


A QUIRE DRAUGHTSMAN with good general experi- 
ence. Refrigerating experience an advanta No one on 
Government work n apply.—Address to the nearest Em 

haa Pare ccur es te mentioning “The Engineer” 


number 5: 5144 
(2p apable and _ Experienced 
By AUGHTSMAN WANTED for Jig and boy on 
on high-class repetition work, near London. peneed 
already on Government work will be engaged. Apoiy, stating 
age, experience and salary. to your on - 
ange, v mentioning “The Engineer” and No. AS! 


Desig ner.—Wanted, First-class 


es MACHINE TOOL DESIGNER for special 

Machine Tool Lem rae | to deal with Machines - ee 

Work. Will be "to enesnie -. certain | Good 

opportunity for Smntclase man, J Ae om Be Govern- 

and salary will ha er ae with = details of Asta 

an lary rr re your n yment Exchange, 
“The "and No. ‘ASee0, 527 a 














PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 
%, Seinen | LONDON, E.C, 
bert-square, Man 


26, Collingwood-street, Newcastle-on- -Tyne, Spx 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Pages II., IIL, IV., LXXXVI. 


Numerical Index lo Advertisements. 
Paez LXXXV. 
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Praughtsmen Wanted for Aero- 


plane a ~ aGatsenmnent, Mastery. Previous experi- 
not absolu necessary, _ sound 


enee in Aeroplane tely 
~~ — les essential. 


knowledge 0! pros- 
ne for right men. 4 person already on see ogee yt =— 
be engaged.—Apply, stating experience, age, an 


feb gg meager nn loymen aabak , quotin:; “The 
see and No. A 4126, ibs sie 


nstrumert Maker. —, Vacancy 
erent for CHARGE BAND INSTRUMENT MAKE 
Must have had ’ 


experience High G tru 
Preference to trai a -¥- oe 


raughtsman, Expert, Wants 
JOBS, drawings, tracings, plans, surveys, &e.—W. F. 
BROWN, 1, Broad-street Buildings, E.C. 2. P1105 » 





man capable of Be Soya 

st ——y No person 
Apply your 
meneer” 


Applications wil’ receive stri 

ly on Govenment work will be « 
nearest = ent Exchange, mention e “The 
and No, A5 





aughtsman Wanted for Large 


Dr 
Modern Cement ae The alt emery experi- 
ence, and salary req’ d, 445, “The "Office. 445 a 





Machine Shop Foreman (32) 


UIRES POSITION on Government repetition 


work. Used 4 —e male a4 female labour. Excellent 





[raughtsmen Wanted for London, 


must have had Works’ Experience ; used to machine 
tool, locomotive or heavy road traction work.—lntending can- 
didates should write, in first instance, for a form es 
the COMMISSIONER, 123, Pall Mall, 8. 





Draughtsman Wanted for Lon- 


DON Engineering Works ; some knowledge of Chemical 
Plant prefe . No one engaged on Sosa work or 
residing more than 10 miles away need a) aap rite, stating 
rT experience, and salary required, P10. rh Engineer’ 


P1098, “‘ The Engineer” Office. P1098 8 





Wanted, a Skilled Boiler Me- 


CHANIC for battery of Lancashire Boilers, experi- 

enced in the upkeep of Dennis Mechanicai Stokers; must be a 
ood _ —s and used to general repairs to Boiler House 
lant. £3 16s. per week of about 50 hours.—Apply, 
giving full posts tong to Box 128, “‘ Express ” Office, a. 


Ws anted, 
ACETY LENE BOIL 


A 





Experienced Oxy- 


WELDER, used to buils 





ood Mechanical Draughtsmen 


WANTED. Knowledge of Marine Auxiliary Machinery 
desirable. No person already employed-on Government work 
will be engaged.—Apply to your a Employment Ex- 
change, quoting “The Engineer ” and No. A5232. 473 a 


L?¢y Tracers Wanted for London, 


must have had previous experience and familiar with 
Mechanical Drawing.—Write, in first instance. for application 
form to the COMMISSION ER, 123, Pall Mall,S,W.1. 469 4 








ocomotive Draughtsman 
WANTED IMMEDIATELY, in West of England ; per- 
manency to satisfactory man. No one already on Government 
work will be engaged.—Apply, stating age, experience, and 
salary required to your nearest Employment spies 1en- 
tioning * The Engineer” and No. A5205. 423a 
\ echanical Draughtsman, Used 
to Small Machine Parts for Electrical Ap tus work. 
Also JUNIOR DRAUGHTSMAN for Detail Work. N.W. 
Lendor area. State age, experience and salary uired. No 


one already engaged on Government work or aie more 
than 10 miles away need apply.—Address, 508, “‘ The ee 
Office a 


Ship’ Draughtsman Required | "= 


by firm of Shipbuilders, West of England. Must be 
competent and capable of designing Tugs, Small Cargo Vessels, 
Trawiers, &c.—State age. experience and salary required, to 
your nearest Employment Exchange, quoting “ The Engineer” 
and No. A5231. No person already employed on Government 
work will be engaged. 4a 











Skilled Draughtsman Re- 


QUIRED immediately for Office in London dis- 
trict with gooa general Engineering experience, 
including aw -out of Power Plant, also having know- 
ledge of Stee) Structural Design and Tank work. No 
one on Government work or residing more than ten 
miles away will be engaged.—Address, giving full <P ar- 
ticulars, 499, ‘‘ The Engineer” Ottice. 469 4 


hole facings and repairing any other defective boiler 
parte, rson vaivendy employed on Government work will 
ne engi = .—Apply your nearest —— ment Exchange, 
quoting * The Engineer” and No. A5213. 6a 





echanical Draughtsman, with 

all-ro:nd experience of General Engineering, DESIRES 
ENGAGEMENT n Sc or Westminster.—Ad reas, oo” 
« The Engineer” Offi 


Structural Steel work Draughts- 





$e 
i 


Good Second-hanq 


OTOSTAT or other equal qualit; 
double clephant drawings | Sta State full tou to reduce 


Wanted, 


eula rs and Price, 
* — can be oes ibe « Raed oh The “ae 


r 





Wanted, Portable Engine 

50 N.H.P. preferred, with fire-box suitable for burnin’ 
wood refuse —Please give full ee oy oe Te ira 
- er, ees where same can » to. 


N, Ltd, Timber Sonkies ts, 
Chesterfield: gs Whilnga 





MAN, accustomed to Bey floors an: 
London ractice, DESIRE! ye ENGAGEMY ENT, 
as Aon TANT MANAGER —Address, P1094, 
neer ce. 





rade Developer. — Scotsman 
30), British and American Service exemption, DESIRES 

Post ION, preferably with import and export firm, as 
TRAV ELLIN REPRESENTATIVE, or executive position 
where ability, conservatism, strong character and personality, 
thorough knowledge Spanish language, Latin-American 
characteristics, trade conditions and possibilities, will | to 
larger field of endeavour ; French and Italian student ; will go 
anywhere ; travelled entire West Coast, Central and South 
America to Oape Horn ; accustomed to meeting and mixing 
ith bi newt nothing small considered ; at present in 
California, U.S.A.—Address, 447, “The Engineer ” wr 
4 


K 





frably a 
‘te “en “Ww anted, Surface Condenser, 
Second- hand, capable = oe with 3000 Ib. steam 

per hour or nearest.—Address, e seomee™ n Oee 


102 


Wanted to Purchase, 8 or 10 





H.P. TRACTION ENGIN slao pair of ROAD 
WHEELS, . diameter, for a 10 H.P. Fowler. Tee 
a rticulars by applying. 
llr MAX AGER, Levant Mine,  Pendeon, Cornwall, 





—.., 


Wanted, Waste Case- -hardening 


MATERIAL in large or small uantities.— Ad, 
purticulars, P1052, ** The Engineer” Office . _— Pioeg dren, 





No person resident 
more than 10 miles away or already engaged on Government 
work will be employed.—Apply, “D. T. C., Room 132, Charing 
Cross-buildings, Villier-street, London, S. W. 518 a 


\WWanted, First-class Tool Setters 


for oy and Chicago Automatics ; also experienced 
TOOL MAK No one at present on Government work or 
resident mo! m= os 10 mies away need apply. — Apply, 

HiGHGATE AIRCRAFT Co., Ltd., Pauntley-street, — ay- 
road, Highgate, N. 19. 307 


anted Immediately, for Mid- 


LAND Firm engaged on Aero Engine work, First-class 
JIG and GAUGE MA ERS, also TOOL-ROOM TURNERS. 
State full np So of experience. No person already em- 
ployed on Government work will be engaged.—Apply to your 
nearest a Exchange, mentioning “‘ The Engineer ” 


and Ne. 441la 
F irst-class Viewer, Used to 
a | Gears for high-class Motor Works. State wages 
required ee full particulars of experience. No person em- 
ployed on Government work will be engaged.—Ap acts to the 

ae Em eporment Exchange, coambionton “The ee - 

and No. A 


Skilled Turners Required for 


large Midland factory. Men used to Aeroplane Engine 

work need onlyapply. No persons Already engaged on Govern- 
work will be accepted.—State age, experienee and wa 

required to the nearest Employment Exchange, mentioning 
*The Engineer ” and num ber W2 a 


Wanted, Experienced Rate 
FIXERS on Aero Engine Wor. 

















Smiths" Mate Wanted for Small 


Genera! Engincering Works in London engaged on im- 
portant War work. No one at present engaged on Government 
work or resident more than ten miles distant need apply.— 
Address, sending fuil particulars, 458, ‘The Engineer” ae 

A 





Works Draughtsmen 


S teel 

(Three) REQUIRED for large mide District Steel 

Works. Good general mechanical experience essential. No one 

at present on Government work will be engaged —state full 

Ss including age and salary expecteo, to your nearest 
ployment Exchange, mentioning “The Engineer a a 

number 459. 459 


Appointment Required. — A 


mber of the Society of pis eerie and Auditors 
is OPEN to ACCEPL a POSITIUN of RESPONSIBILITY 
Age 48. Previous experience includes nine years with leading 
cuartered accountants aud thirteen years as accountant, and 
afterwards manager of an important manufacturing company. 
—Write to Box 209, Judd’s, 97, Gresham-street, E.U.2. 446 2 





[wo Experienced Mechanical 


DRAUGHTSMEN. Good permavent prospects, prefer- 
ence to applicants with knowledge Internal Combustion 

nes. No person already employed upon Government 
— 3 will be engaged.—Applicants must a) apply to their nearest 
Employment Exchange, mentioning ‘The Engineer” an 
number 493, 


anted, by Controlled Estab- 


LISH Rg A N.W. London district, FOREMAN to 

TAKE CHARGE of Winding Department, chiefly engaged 

on magneto armatures and small coils for electrical switchgear. 

Good opening for right man. No persons more han 10 miles 

—_ or employed on Government work will be er — 

ress, stating qualifications and salary required, 53; The 
fagince?” Office. 


Wanted, First-class Foreman 


MOULDER, who is fully experienced in Medium 
Engineering Jobbing work of a varied character, and alse 
Skilled in tne Equipment and Production of Light Repetition 
work from plates, machines, and jolt rams; must have a 
thorough knowledge of running the cupolas, be accustomed to 
laying off piece-work prices and to obtain maximum output. 
Assistance will be given for mixing metals. Number of 
moulders average 50. Vacancy is with controlled firm in 
Midlands. Situation is permanent for a first-class man 
capable of production of first-class work at competitive prices. 
—Apply, giving full particulars in chronological order of train- 
ing, situations held, salary required, and when at liberty, to 
the nearest Em ployment ‘Exchange, mentioning “The Engi- 
neer” and number 425. No one at present on Government 
work will be engaged. 435 a 


, W anted, Foundry Foreman 

expienced in fixing PIECE WORK Rates on Moulding 

and Cone making; must have knowledge of casting — No 

m resident more than 10 miles away or a ——_ 

on Government will be employed.—Apply, D. T. C., Room _ 
Charing Cross-buildings, V: tier- street, ondon, S.W. 











| A anions Civil Engineer (39), 


18 years’ experience, DESIRES ENGAGEMENT. 
—Adaress, P1102, “‘ The Engineer” ae 
1102 » 


Assistant Works Manager and 


Head Foreman DESIRES shortly responsiole permanent 
PusITION with good firm; first-class experience, heavy or 
medium work; age 35. Good control and references. State 
salary ; energetic. Vise, P1087, “ The Engineer” cae 

Bb 


Blast Furnaces and Coke Ovens. 


—Bilast Furnace and Coke Oven MANAGER, a 
member of the Iron and Steel Institute, 18 years’ experience 
in basic and hematite pig iron making, accustomed to 
modern furnaces and large outputs, well up in latest practice 
in both cases, excellent references, SEEKS oy OSITION, 
 paaeamaa .—Write, in confidence, P1053, ae 

0: 


Good references. 











(ap pable Engineer (43) Desires 
APPUINTMENT as CHIEF DRAUGHTSMAN, Works 
Manager, &c.—Address, P1106, ‘‘ The Engineer” Os 

B 


Drop Forgings.—Will Firm 


are putting —_ plant for the production of 
Aero or other Stampings R&QUIRING Experien 
MANAGER for same communicate with P1095, “The Engi- 
neer ” Office. P1095 








ngineer, of Wide Experience, is 
PEN to ENGAGEMENT as ENGINEER or 
MANAGER of existing or new works. Experience with 
general i and factory architects, 
structural “engineers and contractors ; pet in_ planning 
t and construction. —Address, P1 *The oe 





quip 





Wanted, Man to Take Control 


of Heat Treatment, my Treating. Aero Engine Parts, 
Case Hardening, &c. Also Two CHARGE HANDS for same 
work. No person already on Government work will be 
engaged.—Apply your nearest a ee pee 


tioning “ The Engineer” and No. A 
As Foundry ry Manager or Chief 
FOREMAN. DESIRES ANGE. Thoroughly 
ractical in all branches—general engineering, m/c tools, 
eavy and light, m/c moulaing and repetition work, modern 
cupoia practice, and mixing of metals by analysis. —Replies to 
P1099, ** The Engineer ” Office. P1099 2 








‘oreman.— Large, Up- ‘to- Date, 


and well-equi = 9 g Firm in London, aoc 
oloying 700 hands, Bisout UIR the "SERVIC ICES of first-class 
Fo REMAN. Experienced in Automatics and modern 
methods of Repetition Production absolutely essential. Good 


money paid to really suitable man who has already occupied 
similar Comer —Apply in writing, stating fullest particulars 
of experience, o 38, “The Engineer” Office. No person 
already resale on Government work or living ten miles 
away need apply. B39 a 





oreman Wanted for Machine 


and Fitting Shop in Midland Engineering Establish- 
ment manufacturing Gas Plant, Special Pipework, Tanks, and 
Geueral Heavy Engineering fork. No one already engaged 
on Government work will be employed. —Apply, stating sal: ary, 
age, and full particulars, to your nearest Employment Ex- 
chaage, mentioning “* The Engineer” and number 54, 550 a 


oreman (Workin ng) Boiler- 
MAKER WANTED for small rks, Midlands. Ex- 
rience in Cylindrical Sveelwork and ability control male and 
Fem ale A ted essential. Progressive situation for reliable 
rson already employed on Government work will 
om to nearest emnormont Exchange. men- 
meer” and number 349 4 





man. 
be engaged Ape 
tiening “The 


Office. 





ineer Seeks Position as 

ai ISTANT MARINE SURVEYOR or similar ; has 8 

years’ Previous experience in Consulting Engineering — 
Address, P1058, *- The Engineer ” Office. P1058 5 


Ezgineer (35) Wants Position of 


KESPONSIBILITY with small firm of Genera! Engi- 
neers. Willing to invest £1000 as security; able to introduce 
new line ot — after the War. —Address, P1104, * The 
Engineer” Uffice. P1104 c 


E ngineer (36), with Sound 
practical executive experience, SEEKS NEW AP- 
POLNTMENT. At present Managing-Director of small Com- 
pany engaged on Aircraft and generai engineering products in 
quantity.—Address, P1057, ** The Engineer” Office. P1057 » 











Engineer Works Manager Seeks 
SITION as General or Wcrks Manager. 15 years’ 
experience ; ton ap organiser ; —— practical engineer, 
conversant with all modern methods of production. Accus- 
tomed to controlling 500. hauds First-class testimonials.— 
Address, P1074, ‘‘ The Engineer ” Office. P1074 B 


(Gentleman (38) Desires Change | « 


of POSITION ; Engineer's Buyer for number of yea: 
large experience in ali branches, including Aeroplanes. Used 
to erty J men ; “) also six years as traveller. Would accept 
ASSISTANT MANAGERSHIP or yo they other position of trust. 
me ig P1081, “The Engineer” O: P1081 » 








Young Gentleman, with Univer- 
e cod Pasa ed 1 Training in in Civil and a 
mg erences ; “ineligible.—A —Aadress, 


nautical = Pat oy “food 
“ INSPECTOR,” Win. orteous and Co., Glasgow. 





.ticulars to Arnold and Co. (London), 


Wanted, Position as Foreman 


BOILERMAKER, 82 years old ; life pr ctical experi- 
ence, with 10 years’ experieuce as Insurance Boiler Lnspector, 
15 years in business; good experience and control of work and 
mea.—Address, P1076, “ The Engineer ” Office. P1076 B 


FE iat class T ool Room Superin- 
TENDENT or Assistant Works Manager, 18 years’ ex- 
new factory or established firm. 


perience, good organiser ; 
Present position ee 400 hands, Free May 3ist.— 
Address, P1050, ** The Engineer” Office. P1050 p 





foreman, Toolroom or Machine 
Shop. At present, Toolroom Foreman; 200 hands. 
At Kiserte June 3rd. Excellent references.—Address, P1096 
“ The Engineer ” Office. P109% 


~E ° 
Head Foreman Fitter Required |. 

toTAKE CHARGE of Fitting Departments in a large 
Marine Engine Shop. Experience with Marine Work neces- 
sary and with Curtis Turbines desirable. applying state 
age, experience and salary required. No one E.. on Govern- 


ment work n apply. ply your nearest loyment 
change, mentioning “ The Rngineer” “and No. A527, “ 

I steady and reliable, DESIRES SITUATION in 
England ; expert in costs, caiculations, hollow and solid forgings 


P1091 a 
a handling labour.—Address, P1056, ¢ *The soem — 








ydraulic Press Forgeman, 





Toclroom Foreman or Superin- 
a is OPEN a SAS REEET; 20 years’ 
experience; good and Address, 
P1093, ‘‘ The Engineer” Office. P1093 B 








W anted, 5-Ton Electric Trova: 


LING CRANE, tust be modern and by good taker 
olt —Sena particulars and lowest price to J AMES 
LIVINGSTON and SUN, 34,Gracechurch-street, Londo 


Wanted, 50-75 Nominal H.P. 
ENGINE; semi-portable or under type 


‘Bros é 
Pl 








fire-box. New or second-hand.—BARKER i, 
Shrewsbury. 46y° 


Time Recorder Wanted, 
State price and where can be seen.—Box T. R., S; mith s 
Advertising Agency, Ltd., 100, Fleet-street, London, E .C & 
17 vr 


ere (Loco. Type) Wanted, 80 

a P., two 40 H.P. or three’ 30 H.P. Steam pressure 

40. Estimate and prices by 16th May. — Write 
TRUSTEE, c.0, Streees, 30, Cofahill, EXC. 5 496 ¥ 


{ranes Wanted, 5 Tons Rican 


» 4ft. uge ‘an motions.—Address particu- 
lars and pee a to Pi «fhe Kugineer " ” Office. ‘Mtr 


ood Price will be Paid fan 
os gat C32 MAB ANNULAR RACES. 

alae THE WEY ee CO., Ltd., Station- 

avenue, Kew Gardeas, Surre: 41 


Second-hand Tube Mill, sft. Gin, 


diameter x gs long, internal dimensions. A wet mill 

is required, but gaketsh would be considered. Send full 

pet including 8) wane and price, anid state where it yl 
_ 085, “* ‘Ihe Engineer” Office P1085 




















Eagineering, Foundry, and 











Mechanical Engineer with £3000 


REQUIRES PARTNERSHIP or Directorship witb 
established Engineering Works, 
urchase outright.—Par- 
Ltd., Engineering In- 
vestment Agents, 143, Cannon-street, E.C. Established 1891. 
No result, no charge $16 « 


[hree Experienced Engineers 
(Practical, Technieal, Commercial) ARE DESIROUS 
of entering a Going Concern with a view to PARTNERSHIP. 
Can introduce high-class work for present and after War. 
ee to invest sma!l capital. Premises near London pre- 

rred —2. ddress, first — giving ful) particulars, p1i0l, 
= “The Engineer” Office. Pill ¢ 


active occupation in an 
London, or within 40 miles, or would 





~ 





- . 

anted. —The Pioneer Electric 

, 22, Church Gate-street, Fort, Bombay (India), 

DESIRES. ‘CONNECTION with Dealers in md-haw 
Machinery, Electric, Boilers, Oil, Steam or Gas Engines &c. 


P1017 » 





Large e | Firm of <a in 


the ~~ 


HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPI 
eourse to include both Works and Drawing-o 
Address, 2002, ‘*‘ The Engineer” 2002 s 





Wanted, a Good Second-hand 


4-whee] coupled, outside cylinders, saddle tank 
LOCOMOTIVE, about 14in. dia. cylinders, 22in. stroke, with 
copper fire-box and brass tubes, or steel fire-box and tubes 
4ft. 84in. gauge.—State particulars, price and age, also where 
it can be seen, to 453, “ The Engineer” Office. 453 


W anted, a Quantit of Tin-plate 


STRIPS, LC. —. /8in. broad and over, and 








PAR NERSHIPS, at and sha = 
BUSINESSES REQUIRED, London .and Provinces, for ircraft. Glossary of Aero 
Engineers with capital available £1000 to £10,000, We have NAUTICAL Words and Phrases, with Diagrams and 
also several firms Requiring ‘Additional. Works.—ARNOLD | Illustrations, English-French Terms, Metric Equivalents. 
and CO. (London), Ltd.. 143, Cannon-street, E.C. Estab. 1891, | Invaluable to those interested in Aircraft. —Price 1s. net, 
No result, no charge. "Phone City 7222. 512 « from AIRCRAFT, 69, Bishopsgate, E C. 2. 422 1 
Erg gineer Wanted Who Would Time Recorder, as New, 

be WILLING to INVEST by taking some SHARES in nteed 
pote Us yo Company, and take an eg part as ENGI- | pELLEY, 149, b Perringdos road, G1. a "ili « “ 
.— Write or call, DAWE, Ltd., Saw, 

File ona phere knife hath ws hag 38, Borough-road, saiee 
London, S.E. 1097 « 


Fer Disposal, About 5000ft. of 

Seamless Drawn STEEL TUBES from ljin. diameter to 
2hin., thickuess 4 hinc , in 9ft. and 1éfc. leugths. Will sell all 
orin’ parts. —Address, 429, “ The Engineer ” Uffice. 429 6 


‘ 
k or Hire, Pumps and Well- 
BORING TOOLS for Contractor’s Deep Wells, &. 2in. 
to 24in diam —R. RICHARDS and CUv., 
street, London, 8.E. Telephone No. 978 Hop. 


For Immediate Sale and De- 

LIVERY. Two 15-ton self-propelling Steam DERRICK 
CRANES, in first-class condition —JUS&PH PUGSLEY and 
SUNS, Ltd., Lawrence Hill, Bristol. 507 « 


Fer Prompt Sale Before Re- 


MOVAL. Two Krupp’s BALL MILLS, both No 2 
sizes; in good ae pply, RICHARD SIZER, 1 gy 
82, 





Upper Ground- 
sisi S822 « 








2, Mark-lane, EC. 





Fer Sale.— 


5-ton STEAM CRANE, One yard GRAB, a by Stothert 
and ea, WOOD FLOAT, 59ft. x 19ft. x Sft. 


NDERWOOD, 5, Queen-street, B.C. 497 « 
al 
or Sale :— 
VERTICAL COMPOUND Rag he ss cylin 
ders 12in. and 22in. by 3ft. stroke. 12in. dia 
meter. Hick-F 


Largrea Bolto wie. 
be eng a bag CONDENSING ENGINE, cylinder 20in. 
Pressure 8 Ib. 


by 36in. stroke. Wood, Sowerby Bridge. 
HOR IZONTAL ENGIN Zylinder 194in. Lng 36in. stroke, 
10ft. Hg Mars’ and Sons. Pressure 
GAS ENGINE, horizental, al, cylinder 10in. by ie. stro by 
m., complete with starte: two fly-wheels bay pasted 
atasd bask ers and Ce., = 
Allin excellent condit' 
A PERFECTA SEAMLESS STERL a = 
cok bUrT 00 Co.. Birmingham. 








not under l2in. lo te price and full par 
Address, “ TINPLATE,” Win ‘orteous and Co., | 


Wanted, a 4vin. to 42in. Vertical 


— and TURNING MILL complete, with rat's Pp: 
ment. price and earliest delivery an Ge 
ELECTRIC 3 MOTOR CO., 110, Cannon-street, E.C. 


Wanted, Double-barrelled Elec- 


TRIC WINCH for main and tail haulage, each drum 








to take 130 yards rope. Speed of haulage a r minute. 
Motor 500 volts D.C., 25 to 35 H P.—Full particulars. with 
sketch, to be sent to KRYN and LAHY M ETAL bab + ergs 


Ltd., Letch worth, Herts. 





Type Boiler, 
rate 3500 1b water per hour or 
ne Engineer ” Office. P1083 F 


W anted, Loco. 


Second-| band, to eva 
nearest.—Address, P1083, = 


Wanted, Steam Dynamo, About 


5 K.W, 110 or 220 volts, Engine to be suitable for 

40 to 50 lb. steam pressure State price and full particulars.. = 
Address, 460 “ The Engineer ” Office. 2460 F 

Gas 


Weed, Good Modern 


ENGINE, either for suction gas or town, about 100 
Please give pean BOs, of make, age, price, and where 
can 4" S tenpeted tae, Ot “The Engineer” Office 








Fr 


Wanted, Good Modern Steam 
ENGINE, about 100 N.H_P., for steam pressure about 

100 lb. Give particulars of make, age, price, ani where can 

inspected.—Address, 503, ‘“‘ The Engineer ” Office. 503 F 


Wanted, 8, 4, or 5-ton Steam 


LOCO. CRANE.—CLIFFORD A. BOWEN, a’. 
rs 











Ltd., Plume-street, 
For Sale :— 


Two Babcock and Wilcox WATER-TUBE 
BOLLERS, each having heating surface 3654 sq. ft., com- 
plete with ‘superheater and underfeed stoker. 


One "DITTO, 1827 sq. ft. _ heating surface, com- 
plete with underfeed sto! 

One ‘Galloway BUILER, "ast. x 7ft., for 80 lb. 

x 4ft. 3in., new 


One VERTICAL BOILER, 8ft. 


fire-bars and chimney. 


R. H. LONGBOTHAM & CO,, Ltd., 
WAKEFIELD. 495 « 
For 


Sin. 
lars Pp! 





Sale, Beveiling 


—— by x. anc ~ for angles up to 
‘through the machine hot.—Further particu- 
write 449, “* The Engineer” Office. 96 


Sale Blower, 5-in., with 


ke? 
ring oiling beari fast and loose alent? for imme 
DISPOSAL —H. Jott. KING and nd 08, Bago 
Naltsworth, Glos. 103 « 


S.B. i IRON 


& STEEXK  6ars. Plates & Sheet. 


STRINGER BROTHERS, 


WEST BROMWICH. 
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SPECIALISATION IN INDUSTRY. 
(By a Correspondent.) 


Tr has been said that it is not the specialist or the 
expert who necessarily reaches the highest positions in 
‘the industrial world. These positions are most fre- 
quently held by men of strong personality and force of 
character, who may or may not have specialised in 
their ‘particular trade or profession. To many 
thoughtful minds it has long been apparent that the 
increasing tendency to specialisation and _ ultra- 
specialisation is fraught with some danger. It seems 
that it can easily be carried too far, or rather that the 
dangers attending it may be overlooked and no pro- 
vision made to meet them. Let us briefly consider 
for a moment the growth of this tendency in modern 
industrialism, together with some of its possible dis- 
advantages, and perhaps also some possible remedies. 

Division of labour, or differentiation of function, as 
it has been called by those economists who have a 
fondness for biological analogies in discussing indus- 
trial problems, constitutes the very foundation of 
industrial organisation. Writers on social science 
from the days of Plato have dwelt at some length on 
its advantages, but it was chiefly Adam Smith, with 
his classical] example of pin-making, who first gave it 
a prominent place in English economic literature. 
Some wonderful examples of the division of labour 
and of the results obtained are to be found in many 
engineering trades, but especially in the small metal 
industries. In the manufacture of a watch, for 
example, there are, as is well known, more than one 
hundred distinct operations, each of which constitutes 
a separate and distinct occupation, and the workmen 
must confine themselves, each one, to his own distine- 
tive occupation. This division of labour has been at 
once .a cause and also an effect of that large scale 
manufacture which is coming more and more in vogue 
and which is likely to play an important part in the 
work of reconstruction. As a general rule the larger 
the scale on which manufacture is carried on the 
greater the scope for the division of labour. At 
present we see not only extremely specialised work- 
men and specialised machines, but also specialised 
industries, and it has also been suggested that this 
process of specialisation should be extended to the 
different countries of the world, each considered as a 
separate economic entity, and each specialising in 
those industries for which it is best suited. The 
difference between large scale manufacture and small 
scale manufacture, and the effect of the former on the 
division of labour, and consequent training of the 
workman, were referred to recently by the chairman 
of one of the smaller steel companies in Sheffield. 
He said that the disappearance of the smaller firms 
would be detrimental to the interests of the technical 
side of the trade. The finest all-round experience is 
gained by men at the smaller shops. The young man 
trained in one of the huge establishments in Sheffield 
is in a much less favourable position for thoroughly 
learning his business than the apprentice or improver 
at a small works, where he sees everything being done 
and obtains a practical knowledge of how to do it. 
But this is a matter which requires to be taken into 
consideration, and no doubt is being taken into con- 
sideration, in drawing up schemes for the education 
and training of engineers. It is now sufficiently 
obvious that a youth’s training should be as broad- 
based as possible, and that it may even be desirable 
to try and specialise in more than one subject or 
division of the subject. 

The great advantages of the division of labour were 
stated by Adam Smith to be—(1) Great increase in 
dexterity ; (2) invention of useful machines ; (3) no 
time wasted in passing from one occupation to 
another. There is no doubt about the first. The 
second has probably been exaggerated ; and in regard 
to the third, this only holds in exceptional cases, and 
opinions will differ according to one’s own personal 
experience. Under suitable organisation there seems 
no reason why a man should “ saunter”’ in passing 
from one occupation to another, or that there should 
be any delay in getting steam up, so to speak. 
on the contrary, not unlikely that, having become 
somewhat weary of the first—owing to its tiresome 
monotony—he would pass to the second occupation 
with alacrity and renewed energy. There is, how- 
ever, another advantage of the division of labour—if 
such division is not carried to extremes—which was 
not specifically mentioned by Adam Smith, and that 
is: under the best and most efficient organisation of 
industry which should result from a proper division 
of labour, a man has:a far better- chance of being- put 
to the occupation for which he is best suited. The 
possibilities of this adaptation of a man to his work 
are becoming increasingly recognised, and constitute 
some of the most important factors in efficient organi- 
sation. When every man is following an occupation 
or occupations for which he is best adapted, and for 
which he has most inclination, we shall have reached 
very near to the ideal, but probably this condition is 
somewhat remote at present. 

So much for the advantages, but there is something 
to place on the other side of the account. It will 
doubtless be admitted readily enough that the extreme 
lengths to which division of labour is now carried 
involve in many cases terrible monotony, a soul- 
destroying, spirit-crushing monotony—monotony of 
work and monotony of life. Monotony of work does 
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not perhaps matter so much if if does not involve 
monotony of life, as Roscher has pointed out, but 
unfortunately at present the one very often does 
involve the other. Some modern economists, Pro- 
fessor Marshall for instance, while fully realising this, 
have attempted nevertheless to show that the factory 
worker is very often better off, and a much brighter 
and more intelligent fellow than the country labourer 
who has greater variety of occupation. The social 
life of a factory is said to be more stimulating, and 
looking after wonderful and complicated machinery 
has the same effect. This may be so in certain cases. 
Possibly no general statement can be made, and it is 
also possible that the country labourer has as much in 
him of intelligence and character as the factory 
worker, but has less facility of expression. By 
shortening the hours of the factory worker a little, and 
giving him increased facilities for working at some 
other occupation, preferably agricultural or horti- 
cultural, in his spare time, the advantages of both 
could be combined. There would be numerous other 
very great advantages which will probably suggest 
themselves. 

A further disadvantage of the division of labour is 
that the worker has all his eggs in one basket. If 
disaster or short-time conditions overtake the trade 
in which he is engaged, he has no other occupation to 
take up and support himself withal, unless, indeed, he 
is fortunate enough to be in a district where the 
industries are somewhat related or similar, as, for 
instance, in some of the small metal trades. A 
worker in a watch factory could probably easily 
accommodate himself to the work in a sewing machine 
or small arms factory. But this is perhaps excep- 
tional, and in any case it would surely -be better 
in every way for him to have two strings to his bow. 
Moreover, it must not be forgotten that if there is a 
crisis in one of a group of related industries it is only 
too likely that the whole group will be adversely 
affected. 

There is yet another very great disadvantage 
directly arising out of those already referred to above. 
Owing to the extreme monotony, and also the greater 
probability of unemployment due to the worker being 
strictly limited to one occupation, there is induced a 
state of restlessness and nervousness which may be a 
potent cause in labour unrest and strikes. The men 
have money invested in the form of strike funds, and, 
like many of the working classes, their notions of 
thrift do not go beyond a strictly limited amount, and 
when they have reached this limit the desire to spend 
overcomes them. They feel also very acutely the 
need for some change and excitement to relieve the 
drab monotony of their lives. Hence the labour 
unrest ; hence the strikes, or at all events some of 
them ; hence perhaps also bad time-keeping. Give 
them something else to think about, some form of 
agreeable subsidiary employment which will supple- 
ment their wages and occupy their spare time, and 
labour unrest may ke reduced. If there is to be a 
shorter working day and increased leisure, then the 
workers must have greatly increased opportunities 
for profitably using that leisure, if it is not to prove a 
curse instead of a blessing. 

Why should a man be limited to one employment ? 
Is the *‘ one man one job ” fetish to be the last word in 
industrial organisation ? The leaders of industry, 
and the men in the upper ranks—who have not 
specialised too narrowly—are able to work for longer 
hours, and do far more work, precisely because of the 
interest and variety of their work. ‘‘ Interest-power,” 
which is the most important factor in efficiency, is here 
at its maximum. In regard to the workers in the 
lower ranks, the increasing use of machinery tends to 
reduce the need for specialised skill, but there is a very 
rapidly increasing demand for character, steadiness 
and reliability, and there is a better chance of getting 
men of reliability and character if their lives are not 
dwarfed by monotony, and if their self-respect is 
augmented by greater and more varied knowledge 
and wider experience, and by the fact that they are 
not entirely dependent for a livelihood on one single 
trade only. 

Much has been said of the great need of giving the 
workers more leisure, but only on condition that 
output is maintained at its highest level. Since 
labour is after all the most potent factor in the pro- 
duction of wealth, and since we may be faced with a 
national debt of £5,000,000,000, and an intense world- 
wide competition, it is unthinkable that any section 
of the community should spend a considerable portion 
of its: time in idleness, and it is certainly not desir- 
able that it should. It might make good use 
of. its leisure. with a six-hour day, but this is not 
certain. In any case it may be asked whether we 
should not have greater facilities and opportunities 
for utilising leisure to better advantage. By giving 
the workers—including office workers—opportunity 
for some form of subsidiary employment, it should be 
possible to reduce the time spent in one particular 
employment, and thus put in practice the old saying 
that change of employment is as good as or 
better than a rest, and tius also reduce monotony of 
life, if we-vannot entirely reaxce monotony. of work 
Specialisation could still be carried to any desired 
lengths, but some of its disadvantages would be 
reduced. This might quite possibly constitute the 
most efficient organisation of industry and the most 
economical utilisation of our forces of production. 


So far we have considered specialisation in connec- 


. 





: 397 


eee 





tion with the rank and file of the working classes. In 

their case it is, of course, practically involuntary. 

They are compelled by force of circumstances over 

which they have no control to adopt some highly 

specialised and differentiated form of employment. 

The system is greater than the man, and they cannot 

help themselves. In the higher ranks of industry , 
specialisation is to a certain extent voluntary, 

although many doubtless feel that they, too, under 

modern conditions, must either specialise or perish. 

No general rule can be laid down, but this much at 

least may be said in regard to the engineering pro- 

fession. There is a strong tendency to carry speciali- 

sation to extremes, and the industry is becoming 

crowded, almost over-crowded, with experts and 

specialists, each in his own particular and circum- 

scribed sphere. It is difficult to obtain either long 

views or broad views, and if a man wants a certain 

problem solved he may have to call in, not one 

specialist only, but several specialists to consult 

together; and not one of them has had sufficiently 

broad training, or sufficiently wide and varied experi- 

ence, to consider the matter in all its bearings, or take 

into account some extraneous, but at the same time 

supremely important, factors. We have in our 

industry innumerable experts, but what of the real 

leaders, men fitted to occupy the highest and most 

responsible positions ? Does the specialist’s training 

fit him for these positions ? And are not men fitted 

for such positions just the very men we stand most 

in need of at the present time ? Now that the pen- 

dulum has taken a violent swing in the direction of 

more scientific training—which will probably intensify 

the mania for specialisation—there is very great 

danger that certain qualities of character and per- 

sonality will be altogether overlooked and neglected. 

These qualities are more mecessary now than they 

ever were before. The daily problems faced by the 

engineer involve not only knowlédge of sciénce, but 

also knowledge of human nature, and thé capacity to 

deal with and control men. How many men of 

brilliant intellectual attainments have failed in this 
latter respect, and have remained mere academicians 

out of touch with the realities of life. Our great 

industries have been built up as much on a foundation 
of character as of science—and specialisation. By , 
all means let a man specialise if he will, but it is, above 
all things, necessary that he should at the same time 
widen his outlook on life as much as possible and 
enlarge his experience, and follow out his’ chosen 
specialised study through all its numerous ramifica- 
tions and relationships, sometimes into quite unknown 
and unexpected quarters. Is it quite impossible for 
one to specialise in two or more subjects ? Can one 
be a specialist, and yet be versatile and combine 
integration with differentiation? Or is a man’s 
intellect a bottle which will hold just so much and 
no more ? 

It will be urged that the working man has little 
opportunity of broadening his life and experience. 
The tendencies in his case appear to be all in the 
direction of still further specialisation and narrowing 
down without any compensatory checks. No wonder 
he strikes. No wonder he suffers from unrest. Would 
his efficiency be less if he worked four or five or six 
hours at one class of work, and four or five or six 
hours at another ? Suppose the first to be an indoor 
occupation, the second might be an outdoor one, 
e.g., horticultural or agricultural. If the factory 
workers could be provided with land either collec- 
tively to be worked as a farm, or individually in the 
form of gardens or small-holdings, the advantage to 
the nation would be incalculable. Already the plan 
has been adopted with great enthusiasm and success 
in America. One large firm has bought a farm for 
the purpose. The effect on food production, on 
national health, on labour unrest, can be imagined. 
As a factor in education, in the back-to-the-land 
movement, in housing, or in other fundamental 
national problems, a plan of this sort should be of the 
utmost interest and importance. By thus com- 
bining agriculture and industry or field and factory, 
we get rid of some of the evil of specialisation whilst 
retaining the good. 








THE FOKKER TRIPLANE. 


In view of the erstwhile celebrity of the “deadly 
Fokker,” it is truly surprising to learn as we do from 
an Official report sent to us by the Department of 
Aircraft Production, Ministry of Munitions, that the 
most recent example of the machines, presumably 
designed by the same expert, namely, the Fokker 
triplane, possesses not only a bad name for breakage 
of its parts while in flight, but also structural defects, 
weaknesses and shortcomings, which are obviously 
sufficient to account for its reputation. The designer, 
it would appear, has been careless as to incurring 
either increased weight or “‘ grave structural weak- 
ness,’ and has sacrificed lightness and strength in 
order to secure some slight gain in the speed of manu- 
facture, or some reduction of head resistance. 

A captured Fokker triplane is now on private 
view in London. The engine is missing, but the 
motor used is believed to be an Oberursel of a design 
similar to.the 110 horse-power Le Rhone engine, 
except as to a few minor details, and the relative 
poverty of its general finish. The carburetter is of 
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French manufacture and was presumably obtained | withstand the cantilever bending moment, but the | broaching is a copious supply of oil under pressure for 
from a captured machine. ‘The oil pump is appar- | resistance to shearing in the fore and aft direction | cutting and flushing out the chips. This oil is supplied 
ently a German copy of the standard Le Rhone oil and to buckling during a nose dive appears to be | from a basement beneath the shop under high pressure 
pump. As the general outline design of the machine | insufficiently provided by. the ply-wood elements. by means of large electrically driven pumps, and 
is similar to that of the Sopwith triplane, it is clear! The tail planes, like the wings, are built on the | after use returns to the basement for use over again. 
that there is little originality in this descendant of a | cantilever principle without bracing wires. The | Some idea of the quantity of oil required will be 
famous type, except as regards certain structural | framework is of steel tubing, and is described as being | gathered from the large number of tools shown in the 
details, and from what has been said it will be gathered | both heavy and very weak. On the underside of the | illustration. Fig. 3, on page 399, is a portion of the ° 
that the originality displayed with regard to these | lower wings towards the tips, are fixed two ash | timber stores in which the wood for the rifle stocks 
details is in general in a very undesirable direction. | skids. ‘‘ The reason for fitting them,” says the report, | is stored. Fig. 6, page 406, is a view in the hardening 
It is perhaps not altogether out of place to remark | “is obscure. They can only come into play as a| shop, which is a new building, laid out and equipped 
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that, according to one report, von Richtofen was | result of an appallingly poor landing, and if they did 











on most modern lines. It will be noted that the 











Fig. 1—FIELD ON WHICH THE CONCRETE SECTIONS FOR THE NEW BUILDING WERE MOULDED 


flying a Fokker triplane when he met his death last 
month over the British lines in France. 

The machine is a single-seater tractor designed 
presumably for fighting purposes and intended to be 
very fast. The upper wing has a span of 22ft.lin., 
the intermediate wing a span of 20ft. 6in., and the 
lower wing a span of 18ft. 9in. The gap between the 
wings is in both cases 2ft. 54in. As the depth— 
3ft. 3in.—from the front to the back edge of each 
wing is greater than the gap between each pair, the 
interference of one wing with the lift obtained from 
the others must be considerable. Further than this, 
for a reason shortly to be explained, the wing section 


adopted is abnormally thick, being about 43in. at | 


its maximum point, as compared with about 23/,in. in 
the R.A.F. wing section for corresponding British 
machines. 
machine to climb quickly and to fly at a great height, 
but it increases the triplane effect and demands 
excessive horse-power to drive the machine at fine 
angles of incidence. 

Externally, the most noticeable characteristic of 
the machine is the entire absence of outside bracing 
wires, both between the main planes and at the tail 
planes. The external bracing wires of an aeroplane, 
as is well known, add materially to its head resistance, 
as is shown by the fact that they are now frequently 
made with a stream-lined section instead of being 
round, Their suppression therefore, if practicable, 
represents a distinct gain aerodynamically. Further, 
if they can be dispensed with, the tuning up of the 


aeroplane before a flight is considerably simplified. | 
The advantages of doing without external bracing | 
wireless ”” | 
In suppressing them, | 


se 


wires have long been recognised, and the 
aeroplane is by no means new. 
however, the structural functions of the wing frame- 
work members are greatly altered. The planes, in- 
stead of being. built as a box girder, have to act sub- 
stantially as independent cantilevers. In the Fokker 
triplane the two lower planes are cantilevered out 
from the sides of the fuselage, while the upper plane 
is supported at its centre on four light posts, rising 
up from the top of the fuselage. The interplane 
‘*‘ struts’ are very flimsy. They are four in number, 
one between each pair of planes at their onter ends. 


There is no other bracing between the wings. The | 


construction is not only weak but essentially non- 
rigid, and must result in a considerable amount of 
deformation of the wings during flight, so affecting 
their aerodynamical efficiency and making the control 
of the machine very complicated. The cantilever 
structure adopted naturally throws an increased duty 


on the main wing spars, and it is presumably because | 
the spars have had to be greatly increased in size to 


fulfil their duty at all properly, that the abnormal 
thickness of wing section has been used by the 
designer. 

The spars are of an unusnal design. 


spars are placed parallel, and are united by Hin. 
three-ply wood fixed across the flanges top and bottom 
to form a complete spar 7{in. in width and about 4in. 
in depth. This twin-spar, we gather, is the only spar 
in the wing’ It has to replace seemingly the more 
usual arrangement of a separate leading and rear 
spar. The depth of the spar seems sufficient to 


Two flanges, | 
Sin. thick by 2}in. wide, are joined box section-wise | 
by two webs of iin. three-ply wood. Two such | 


come into play, would certainly buckle the filmsy 
interplane struts.” 

The machine is fitted with two Spandau guns 
firing through the propeller, and fitted with synchron- 
ising gear driven through a flexible shaft from the 
magneto gear wheel. The guns can be operated 
separately, but by means of a third thumb push they 
can be fired simultaneously. The machine weighs 
when empty 829 Ib. and has a permissible load, 
including fuel, of 430 lb. Its tanks have a capacity 
for about 16 gallons of petrol and 4 gallons of oil, or 

| sufficient for a flight of about 24 hours at an altitude 

| of 10,000ft. 

Altogether, then, little good can be said of the 

| Fokker triplane. It appears to be one of the poorest 
of modern German designs. 


This deep wing section may assist the | 
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BIRMINGHAM AND THE PRODUCTION OF 
MUNITIONS. 
No. III.* 
In the first: article of the series, page 271, March 29th, 
| 1918, we referred somewhat briefly to the works of 


the Birmingham Small Arms Company, Limited, 
which cover an area of about 24 acres. We are now 


furnaces are partially surrounded by hoods, which 
are connected with piping leading into a duct on the 
roof of the building. Extraction fans are placed in 
this duct to draw off the gas fumes and hot air. 
Between each pair of furnaces is an oil tank, and these 
tanks are all connected with the piping at the back of 
the furnace, the oil being continuously circulated 
through cooling radiators, which are also on the roof. 
The furnaces are heated by gas, which is distributed 
to the furnaces in blocks on separate mains, running 
from the large gas main to each group. A feature of 
this shop is the excellent lighting provided, the 
interior being as well lighted as that of the machine 
shop. To soften the light during the brighter months 
of the year the windows have to be painted green. 

A typical shop in the new main factory is shown in 
Fig. 7, page 406. This forms part of huge reinforced 
concrete block, consisting of three buildings inter- 
connected by cross wings. Each building is four 
storeys high, 600ft. long by 60ft. wide, and the 
machines are arranged in lines across the shop, 
leaving a central gangway. A similar arrangement 
of the benching is provided. Standardisation of the 
overhead gear is a special feature of these new shops, 
all the shafting being of one size, and ball bearings 
are provided throughout. Group driving by inter- 
changeable 25 horse-power electric motors and chains 
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able to present a series of illustrations of this remark- 
able establishment, together with 
views of a further large new factory which is now in 
course of construction. Of the illustrations, Fig. 5, 
| page 405, is a view of the rifle barrel mill which forms 
| part of the old factory. In this section the whole of 
the machinery is devoted to the drilling and broaching 
of gun barrels, &c., and the machines are all identical. 
A prime necessity in the processes of drilling and 


* No. II. appeared April 5th. 


photographic | 
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Fig. 2—NEW FACTORY IN COURSE OF ERECTION, MARCH, 1918 


will be observed, as well as the method of suspending 
the motors from the ceiling above the gangway for 
ease of access. Fig. 8, page 406, is a view of the 
Lewis machine gun assembly shop in the same block. 
The parts shown on and under the benches are in the 
initial assembly stage, the final assembly taking place 
on parallel benches. Fig. 9, page 406, represents a 
view in the works, showing the machining processes 
for the aluminium centres of the Lewis gun magazines, 
which are turned out in thousands. These works are, 
however, chiefly devoted to the production of small 
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tools, jigs, and gauges for use in the other factories. 

The heating of such an immense factory is a con- 
siderable undertaking. Fig. 10, page 406, shows a 
portion of the heating installation for the main new 
factory. ‘The view shows only six out of the seventeen 
boilers, the remaining eleven boilers being on the far 
side of the chimney. This building is connected to 
the main factory by a subway which runs underneath 
the whole of the blocks. In addition to warming 


the shops, the boilers supply heat for the canteens | 


and for process work; such as browning. 


The new factory, which is in course of erection, is | 
It is a single-storey building, | 


shown in Fig. 2. 
entirely of reinforced concrete, the beams, columns 
and trusses being cast in separate units, and are 
afterwards erected in the same way as steel sections. 
Fig. 1 shows the field on which the concrete sections 
are moulded. The building in the middle is the 
meter house for the new factory, the end of the latter 
being seen on the extreme left-hand side. The 


building on the right-hand side, with a Belfast roof, | 
is a temporary joiners’ shop, while in the foreground is | 
Immediately behind | 


a pile of sleepers for railways. 


these can be seen the long rows of reinforced trusses 
Fig. 4 


and beams. The last illustration 


Fig. 3—PORTION OF STORE FOR RIFLE STOCKS 


the method adopted to warm the trusses and prevent 
freezing in cold weather. With this object, a portable 
boiler was used, and from this boiler a steam main was 
led along the ground with T’s and loop pipes passing 
round the trusses and beams. As the trusses were 


cast, the loops were lifted up so as to be always at the | 


same level at which the casting was being effected, 
and thus the concrete was prevented from becoming 
frozen before setting. We are informed that the 
cost of warming was negligible and the system 
enabled the builders to continue work throughout 
the frosty weather, which would otherwise have been 
impossible. 








IRON AND STEEL INSTITUTE. 
No. fT. 


In spite of the claims of war service on those 
associated with the iron and steel industries, there 
was an excellent attendance at the annual meeting 
which was held at the Institution of Civil Engineers 
on May Ist and 2nd. Many of those present were no 
doubt actuated by a desire to accord a weleome to the 
new President, Mr. Eugéne Schneider, and certainly 
it is singularly appropriate that the three Presidents 
during the war period should have been first a Belgian, 


then a British subject in the person of Sir William | 


Beardmore. and now a Frenchman. It fell to the late 
President to induct his successor into the chair. A 
natural reference to the unity of purpose which 
animated the Allies. and which had been reflected in 
the recent sequence of presidents, led up to an appre- 


shows | 


ere . | 
| ciation of the work which had been done by the great | 
As | 


| works with which Mr. Schneider is associated. 
Sir William reminded the meeting, the new President’s 
family has been associated with the iron industry of 
| France for several generations. His grandfather, 


| Joseph Fugéne Schneider, was the owner of an iron- | 


works at Bazeilles at the beginning of the nineteenth 
| century, and about that time he acquired by purchase 
| the old Royal Foundry of Le Creusot, established in 
1782 under the patronage of Louis XVI. 
| founder of the present firm, and became Minister and 
President of the Corps Legislatif under Napoleon III., 
and was also a member of the Emperor's Privy 
Council. The ownership of the works descended to 


his son Henri Schneider, under whom those great | 


extensions took place which have made the Schneider 
works world-famous. Henri Schneider was also a 
member of the French Parliament from 1889 to the 
time of his death in 1898. Mr. Eugéne Schneider, the 
son of Henri Schneider, entered the works at the age 
of twenty-one, and became partner with his father. 
On the death of the latter he succeeded to the entire 
management of the undertaking. Under his control 
further rapid development has taken place, and many 
new works have been established in different parts of 


He was the | 


Before formally vacating the chair, Sir William 
Beardmore paid a graceful compliment to his successor 
by asking the meeting to suspend the rule under which 
members were elected, and to place the two sons of 
the new President on the roll of members. The 
suggestion was adopted with acclamation. 

Mr. Eugéne Schneider, in taking his seat as President, 


| said he wished his acceptance of the office to be 


regarded as a mark of the close co-operation of the 
Allies, and the resolve to stand together to the end, 
as they had in the beginning, in the most critical 
period of their history. 

The President then presented Sir William Beardmore 
with the Bessemer Medal, which, following the pre- 
cedent set a year ago, has not been struck in gold. 
He reminded the meeting that Sir William Beard- 
more began his professional career when he entered 
Parkhead Forge as an apprentice at the age of four- 
teen, where he took his share in the labour of every 
department of the establishment which, under his 
subsequent direction, had developed into the present 
gigantic industry. 

The President then delivered his inaugural address, 


| which, in an abridged form, is reprinted on page 408 


of the present issue. 











| Francejfor the manufacture of special plant and 
| appliances. Mr. Schneider also took an active part in 
| the development of the ore mining industry in the 
| Briey district. When the war came, and the greater 
| part of the French iron and coal mining industries 
| were paralysed by the first invasion of the enemy, 
|Mr. Schneider threw himself with characteristic 
| energy into the work of reorganisation, and by his 
| unremitting efforts built new ironworks and brought 
old ones into activity in other parts of France, which 
| compensate to a great extent the loss of those in the 
occupied provinces. Mr. Schneider, like his grand- 
father and father before him, has also sat in the French 
Parliament. Mr. Schneider claims kinship 
England through his mother, who was an English lady. 
He married Mademoiselle de Refelis ‘Saint-Sauveur, 
granddaughter of the Duke Fitz-James, and con- 
sequently a direct descendant of James IT. of England. 
Of his three sons the eldest. the late Henri Paul 
Schneider, was partner with his father, and took 
active service on the outbreak of war. He became 
Lieutenant in the French Flying Corps, and won the 
distinctions of ‘ Knight of the Legion of Honour” 
and the ‘‘ Croix de Guerre,”’ and was twice mentioned 
in dispatches. He was killed in action while engaging 
superior enemy air forces on February 23rd, 1918. 
The second son, Jean Schneider, is also a partner with 
his father, holding at present the rank of Lieutenant 
| in the French Flying Corps, and has won the “‘ Croix 
| de Guerre,’ and has been twice mentioned in 
| dispatches. The youngest son Charles will also 
| provisionally enter into partnership, and at present 
| holds the rank of Second-Lieutenant in the Field 
Artillery. 





with | 


Fig.4—METHOD OF WARMING FERRO-CONCRETE TRUSSES 


Col. W. Hawdon then presented the report of the 
Committee of the Institute on Blast-Furnace Practice, 
of which he is chairman, It is given in abstract 


below :— 
BLAST-FURNACE PRACTICEIN THE UNITED KINGDOM, 

The Committee on Blast-Furnace Practice, which was formed 
last year, decided that in beginning their work it would serve a 
useful purpose to direct an inquiry into certain problems which, 
in their opinion, are of principal importance in their bearing on 
blast-furnace practice in this country, and also many questions 
which can only be solved by practical experience. With this 
object, a list of questions was formulated, and circulated to all 
owners of blast-furnaces, and replies were received from about 
twenty-six firms. 

Questions Nos. 1 to 9 were put with a view to eliciting opinions 
on the effect of the mechanical and chemical condition of the 
raw materials used in the blast-furnace on the regularity of 
working and economical operation of the furnace in general. 

Questions Nos. 10 to 14 deal with some points in the design 


| and construction of blast-furnaces, particularly the size of bell, 


the quality and size of lining bricks, the use of double bells, and 
the utilisation of waste gases for calcining ironstone. 

Question No. 11, relating to gas-cleaning and the application 
of clean gas to stoves and boilers, will form the subject of a 
separate report. 

The answer to questions 1 to 9 are summarised as follows :— 

Ores.—Cleveland ironstone is uniform, and is used in lumps as 
mined. Lincolnshire, Northamptonshire and Midland ores vary 
from lumps to small. Hematite varies from lumps to fines. 

Coke.—It is difficult to give a condensed statement regarding 
the mechanical condition of the cokes used at the various works, 
but generally it may be taken that the Durham coke, owing to 
its greater hardness, comes to the furnaces in a more uniform 
condition, as compared with the softer Midland and South 
Yorkshire cokes. Generally, it is found that with smaller 
makes softer cokes are used, although there are some exceptions. 

Ores.—With one exception, where the ore is broken to Sin. 
cubes, it is not the practice to break the ore. In two instances 
short time experiments have been made by breaking the ores, 
but no advantage was found. In the case of hard magnetite 
ores, these are broken to about road metal size with advantage, 
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_ Limestone.—With the exception of four works where the 
limestone is broken to about 4in. cubes, limestone does not 
ap to be broken below 8in. 

he universal opinion is that variations in yield and efficiency 
are directly traceable to variation in the mechanical conditions 
of the burden. 

The majority cut of twenty-three replies have not tried 
uniform mechanical grading of the ores. Tn five cases where it 
has been tried advantages outweighing the increased cost have 
a * seeeaa In one case it has been tried, but no advantage 

ound. 

_ Allreplies say stocks are exposed to atmosphere, but, of course, 
in case of Cleveland and other ores which are calcined the ores 
go into the furnace dry. 

Out of twenty-one replies, seven have sufficient storage 
capacity to perform mechanical grading, twelve say no, and two 
make a partial use of grading. 

As to the relative importance of (1) the chemical composition 
and (2) hanical ition of the ores, fuel and fluxes charged 
in their effect on the regularity of working, six replies indicate 
that mechanical condition and chemical composition are equal 
in importance, two attribute more importance to the chemical 
composition, and four say that next to these conditions the most 
important are regularity of charging and uniformity in tempera- 
ture of the blast. Special emphasis is laid upon the mechanical 
condition of the coke as being of primary importance in the 
regular blast-furnace working. ; 





INFLUENCE ON FURNACE WORKING OF THE DIMENSIONS OF THE 
BELL RELATIVE TO Stock LINE. (Question No. 10.) 


The following are representative of the replies received from 
blast-furnace managers in most districts :—A bell about 5ft. to 
6ft. less in diameter than the furnace stock line gives better 
results in coke consumption and better distribution of the burden 
than a smaller bell. But the diameter of the bell and stock line 
must bear a certain proportion to the diameter of the besh— 
say,a 13ft. diameter bell and 18ft. diameter stock line for a 
26ft. diameter bosh for Cleveland. As regards relation of bell 
to stock line, the area of the bell should be equal to the area of 
the annular space between the brickwork and the bell, when the 
bell is lowered. The bell of the furnace must be in exact 
proportion to the diameter of the furnace throat, so that the 
material as it falls into the furnace shall be as nearly as possible 
evenly distributed. The di ter of the bell should two- 
thirds of the diameter approximately of the throat of the furnace, 
and this gives a fairly good distribution of lumps and fine 
prin see the cross-sectioned area < the furnace. The 
urnaces work with greater regularity and freedom from hanging 
with bells of 6ft. 9in. to 7ft. than with 8ft. bells. On furnaces 
making forge and foundry a large number of bells of different 
dimensions have been tried, and the best results have been 
obtained from furnaces with a stock line of 15ft. diameter and 
the bell 8ft. diameter. This refers to a furnace 75ft. high, 
20ft. bosh, 12ft. 6in. hearth, bosh angle 70 deg. 

Generally speaking, the answers show that the area of the bell 
— be about the area of the furnace throat at the stock 

e. 





Use or Dousre Betts. (Question No. 14.) 


In reply to the question as to whether there is any advantage 
in using double bells for saving gas, six firms answer that there is 
no advantage, and seven say there is great advantage. Seven 
have had no experience, but of these, four say there would be 
an undoubted saving of gas, one adding that they would not 
adopt, the system un. they were quite sure the gas so saved 
would be put to a useful Two put the saving at 5 per 
cent. of the total. gas, and one estimates the loss of gas in 
charging at about 6 per cent. 


Size aNp QuaAuiry oF Fire-sricks. (Question No. 12.) 


Inquiry was made as to the best thicknesses and other 
dimensions. of lining bricks, and what methods could be 
recommended for the preservation of linings. . Also, whether 
any advantages accrue from varying the quality of the bricks 
used in different parts of the furnace. 

The size of lining bricks used in many furnaces in the Cleveland 
district is din. to 4}in. thick, from Ift. 3in. to 3ft. long, and 
12in. wide. In some cases blocks or lumps 18in. by 30in. are 
used. It is largely a question of use as to what dimensions are 
utilised for linmg lumps. Thin bricks have the advantage of 
probably being better burnt ; on the other hand, thick bricks 
can be made of greater length and are less liable to break before 
and after being built into the furnace. Practice varies in the 
use of bricks of different quality in different parts of the furnace. 
Five firms out of all who replied consider-that there is no 
advantage whatever to be gained in varying the quality of the 
bricks, provided they are good well-burnt bricks made from a 
clay of average good analysis. The question is thought to be 
superfluous, as, according to one opinion, the best fire-brick 
ever made cannot stand up to the temperature in the region of 
the tuyeres, and whatever money is spent in such refinements as 
dressing the hearth lumps is thrown away, as, the moment the 
furnace starts to melt, it removes the surface of the bricks by 
fusion and replaces them by scar, which is infinitely more 
refractory. Eleven other firms, however, all appear to use 
bricks of different quality for the upper and lower parts of the 
furnace. 

For preserving the lining at the top of the furnace, several 
firms find that a good method is to insert rolled steel protection 
bars at a point immediately below the gas outlet; the bars 
being upwards of 25ft. long and 6in. broad, and jin. thick. 
Trial has also been made with cast iron plates built in between 
the courses at the part of the furnace where the material shoots 
off the bell and strikes the lining, but carbon diffuses into the 
metal and swells the cast iron plates, so much so that it raises 
the level of the platform plates. Others have found no 
advantage from protective inner plates or other devices. They 
obtain specially hard burnt fire-brick blocks for the lining at the 
top, and special mortar. 

Use or Waste Gas FOR CALCINING [RONSTONE. (Question 

No. 13.) 

In reply to the questions as to experience in the utilisation of 
waste gas for the purpose of calcining ironstone, sixteen firms 
replied that they had had no experience in calcining by gas. 
Of the remainder one found no gain, owing to the increased 
cost of repairs. Another finds gas more effectual, fewer scars, 
more uniform result, and better control of heat, and generally 
satisfactory. Another says result quite successful, but takes a 
large amount of gas, which might be used to greater advantages 
in other ways. Another tried producer-gas, but cost was too 
high. Another calcines 80 per cent. of ore by blast-furnace gas, 
and finds it quite successful. 

Mr. J. H. Harrison. one of the members of the 
committee, stated that the object of the work was 
to collect information which it was thought would be 
useful,,to those engaged in blast-furnace practice. 
He pointed out that the report only contained the 
information which had been weeded out from the 
twenty-six answers to the questions addressed to 
those engaged in the industry. There were, no doubt, 


other points on which questions might be asked, but 
it would be desirable, he thought, for the meeting to 
restrict consideration to what had been done. 

Mr. Cosmo Johns referred to the question of refrac- 
tories, about which there seemed to be some difference 





of opinion. All seemed well for the blast-furnace 
branch of the industry in connection with refrac- 
tories, but he noted one of the replies stated that 
as the temperature of the tuyeres was so high, it did 
not much matter what was put in so long as an 
average quality was used. Othefs seemed to collect 
very carefully the highest possible resisting quality 
for the lower part of the furnace, and hard brick of 
high resisting quality for the upper part. There 
was really no contradiction in this. The next, and, 
perhaps, the most important matter, was the ques- 
tion of iron ore, and, speaking as a member of No. 1 
Committee, he might say that committee was sup- 
posed to have that question especially in its hands. 
Blast-furnace users were complaining of variations 
in the mechanical structure and chemical composi- 
tion of ores. It was desirable to have a record in 
detail of those variations, but seeing that the cha- 
racter of the ore was changing, and would continue 
to change, from ore on the surface, highly oxidised, 
to carbonate ores, which were buried deeper, there 
would be continual changes in the ores sent to the 
blast-furnace owner, and those changes would be 
for the worse ; the changes would be very gradual, 
but important. It had struck him that if they could 
start now by putting on record the actual analyses 
of materials to-day, and year by year add to the tale, 
so that there would be a register of the progressive 
changes in those important qualities of the ore, they 
would: have the commencement of 2 record which 
would be extremely useful some day. His trouble 
was to say which committee should do the work, 
No. 1 or No. 2. The information necessary was not 
perhaps so accessible to No. 1 as to No. 2 Committee, 
which evidently had the information, because it had 
complained of those variations. There seemed to 
be room for a little more co-ordination or guidance 
in distributing the work among the various com- 
mittees. 

Mr. T. B. Rogerson was of opinion that the report 
was not what had been expected. Scottish iron- 
masters had very different material to deal with 
from that which other people in Great Britain had. 
The Scotch limestone was not so good as that of other 
parts of Britain. They either had to import high- 
class stones or else use their own phosphoric ores. 
The fuel was now almost entirely Scottish coal, the 
old splint coal having entirely disappeared. The 
result was that the Scottish ironmaster had to use 
a very friable coal which would not carry the burden, 
and he, consequently, had great difficulty in keeping 
consumption of fuel down and also in getting the 
output of iron. In looking for a remedy ironmasters 
had tried to improve the furnaces, but the success 
which had been met with in that direction had not 
compensated for the deterioration of the fuel. They 
had no coke in Scotiand of the quality which could 
be obtained in England, and what coke was available, 
and it was gasworks coke, was almost entirely used 
for foundry work. If he reminded the meeting that 
the coke gave from 12 to 15 per cent. of ash, members 
would understand the sort of problem they had to 
deal with in Scotland. Nor, speaking from his own 
experience, did he believe the coke in the Middles- 
brough district was as good as it was twenty to thirty 
years ago. 

Sir John Randles considered that the committee had 
done a good deal of useful work. The great lesson 
which emerged from the report was the need in Great 
Britain for greater accuracy and precision. Every 
blast-furnace manager ought to make a careful study 
of local conditions, so that he might get an intimate, 
knowledge of the materials put into the furnace, not 
merely from year to year, but from day to day. 
There was a want of precise knowledge of the con- 
ditions which surrounded each particular plant, 
and more attention ought to be given to this aspect 
of the question. ; ; 

Professor W. A. Bone supported the suggestion 
that the work of Committees No. 1 and No. 2 should 
be the subject of a co-ordinated scheme. The ques- 
tion of fuel and its preparation and the economies 
which could be realised in this connection were funda- 


mental to the working of the blast-furnace, and it 


seemed rather strange that the committee charged 
with this inquiry into fuel questions should be divorced 
from the Blast-Furnace Committee. To Professor 
Bone followed Mr. W. H. Hewlett, who was chairman 
of Committee No. 1, agreed with the suggestion that 
the work of that committee and Committee No. 2 
should be co-ordinated. 

Mr. W. J. Foster, in concluding the discussion on 
the report, commented on the elementary character 
of the questions which had been sent out, which he 
said would not really interest the progressive scien- 
tific blast-furnace manager. Had the questions 
been framed to induce blast-furnacemen to study 
their processes the answers received would have 
been much more valuable. He was personally much 
interested in what had been said about. thin linings, 
and Colonel Huwdon was evidently looking forward 
to a great reduction in-the cost of linings as well as 
better linings being made available. The meeting 
would, no doubt, be interested to hear that at Dar- 
laston the firm with which he was associated was 
erecting a blast-furnace which would be capable of 
making with a 50 per cent. mixture something like 
700 tons per day,' with 40,000ft. of free air heated to 
about 1000 deg. Cent. That furnace would be built 
at a total cost, including foundations, and at war 





time prices, not exceeding £40,000. It would have 
three distinct linings. The hearth and the bosh 
would be carbon ; from the bosh for about 50ft. the 
lining would be an extremely hard brick, and for the 
last 20ft. a metal lining would be put in. In the 
future he believed that practice would tend in the 
direction of four distinct linings, and that the mag. 
nesite brick mixed with carbon might play some part 
in blast-furnace work for linings. 

An interesting discussion took place on the papers 
by Mr. T. C. Hutchinson,‘ Fuel Economy in Blast. 
Furnaces”’; by Mr. G. D. Cochrane, ** Importance of 
Coke Hardness,” and by Mr. A. K. Reese, “ Copper 
Tuyeres for Blast-Furnaces.’’ Abstracts of the first 
two follow, the third appears on page 404. 


FUEL ECONOMY IN BLAST-FURNACES. 
By T. C. Hurcuesson (Skinningrove). 


The Skinningrove Iron Company’s blast-furnace plant 
consists of five furnaces, each 82ft. high, 23ft. diameter at 
throat, and 26ft. bosh, and six blowing tuyeres. The two 
original furnaces have sft. hearths, and Nos. 3, 4 and 5 have 
10ft. hearths. No, | furnace was blown continuously by the 
Skinningrove Iron Company from September, 1880, until 
December 31st, 1900, on the original lining. No. 2 was blown 
inin October, 1874, and had a total life of.one lining of twenty-five 
years and two months. No. 4 was lighted up on October 6th, 
1895, and is still blowing on the original lining, after a period of 
twenty-two years and three months. Ne. 3 was lighted up on 
January 22nd, 1896, and is still blowing on the original lini: yg, 
a period of twenty-two years. No. 5 was lighted up on 
November 9th, 1901, and was blown out on July 10th, 1915, and 
is now being relined. 

The furnaces blowing at this date are Nos. 1, 2, 3 and 4. 

In the present paper I propose to id e diti in 
the blast-furnaces that secure such long life of furnace lining 
and the fuel economy resulting therefrom. 

The working of Nos. 1 and 2 furnaces in 1881—the first full 
year of the Skinningrove Iron Company's operations—was not 
tisfactory to the gement. The respective were : 
1881, No. 1, 22,799 tons ; 1881, No. 2, 23,472 tons ; as compared 
with 24,985, the average make for that year of all Cleveland 
furnaces. The iron produced was mainly forge. 

Neither the works chemist—a University graduatc—nor thc 
furnace manager could suggest a remedy. It was imperative 
that one should be found, and for that purpose a model of the 
furnace was pameret and made exactly to scale—1l to 48. The 
charging bell was made to the same scale—13ft. A slide was 
fixed at the bottom of the model so that charges could be 
withdrawn during the time the model was being filled. This 
model was cut vertically into two equal portions and each half 
sheeted with glass, so as to give two closed compartments when 
opened for examination. 

The material to be charged into the model was broken to the 
same scale as the model. The ironstone was broken into cubes 
fin. and below of varying sizes down to dead small, so as to 
represent the pro) jon of and small calcined ironstone 
as a into the furnace. e limest was broken into 
cubes Of */,,in., so as to represent the raw limestone charged into 
the furnace, tain limest being used which had to be 
broken by hand on arriving at the furnace, and therefore no 
small limestone was charged into the furnaces. The coke to the 
same proportion, '/,,in. down to dead small. eer 

The experiments with this model commenced in February, 
1882, and extended over several weeks. The model was charged 
with small buckets '/,, the capacity of the furnace mine and 
coke barrows. These were tipped in the hopper of the model 
in the same manner as the mine and coke barrows were tipped 
into the blast-furnaces. 

Eighty rounds were thus filled into the model and then a 
portion drawn from the bettom to get a clear section of the 
material as it descended in the furnace. Re-filling was ed 
with until the model was filled, and it was then opened and there 
was found in the centre of the section a column equal in the 
blast-furnaces to 7ft. to 8ft., posed of coke, li , and 
large mine. Similar conditions existed at the walls of the model. 
© n.aterial charged into the model had formed two distinct 
cones, thé apex of each being 5ft. from the wall of the furnace, 
corresponding with the size of bell—13ft. The depression of 
each cone was from 4ft. 6in. to 4ft. 9in., large material being 
very marked at the foot of each cone, so that the section across 
the model showed large material at each wall and in the centre, 
but two cones of small material in a direct vertical line from 
the apex to the bottom of the model. 

The bell, equal to 13ft. diameter in the furnace, was taken 
out of the model, and another bell, equal to 15ft. 6in. diameter, 
was inserted, and material charged as in the previous experiment. 
When the model was opened the section was found to consist 
of lumpy material in the centre, the whole of the small ironstone 
and small coke being thrown against the wall. There was a 
much deeper inverted cone in the centre corresponding with the 
inereased diameter of the bell. Material equal to thirty-five 
charges was then drawn from the bottom of the model and the 
burden fell 12ft. It was found that the small coke and ironstone 
had descended close to the walls of the model to the entire depth 
down into the well of the furnace, the larger material descending 
in the centre of the cone, the material becoming smaller as it 
approached the walls of the model. 7 

From the section shown in the model charged with a 13it. 
bell, it was apparent what was the cause of the irregular working 
of the furnace and the irregular quality of iron produced in 1881. 
It was clear the small coke and ironstone, which had formed 
the centre circular ring of denser material, throwing the larger 
ironst nd limest gainst the walls of the furnace and “to 
the centre column, had permitted the gases to ascend in —.1 
furnace in two distinct columns, and prevented the closer 
material being acted upon in the zone of reduction, so that it 
came down into the hearth of the furnace unpre . 

As new bells of the greater diameter could not be at once 

btained, temporary expedient was resorted to. To increase 

the size of the old bells, wrought iron plates were riveted on 
to the rim of the 13ft. bell in No. 1 furnace, so as to increase 
the diameter to 15ft. In September, 1884, a new bell, 15ft. 6in. 
diameter, was fixed in No. 1 furnace, and in May, 1886, a 
similar bell was fixed into No. 2 furnace. . 

Owing to the fixing of these larger bells and the better dis- 
tribution of material in the furnace the make of pig iron for 
each furnace was increased from 23,135 tons in 1881 to 27,949 
tons in 1883 and 30,936 tons in 1884, an increase of 20.7 per 
cent. with larger bell in one furnace, and an increase of 33.7 per 
cent., first year, with larger bell in both furnaces. The con- 
sumption of coke per ton of iron for 1881 during the period of 
the 13ft. bell was 23.94 ewt. 

From 1884 to 1886 it was exactly 22 cwt., a saving of 2 cwt. 
per ton of pig iron. 

It is not difficult to determine the cause of the increased make 
of 33.7 per cent. of iron and the reduction of coke ption 
by 2 cwt. per ton. 

ing to the better distribution of material in the furnace 
by use of bells of 15ft. 6in. diameter, instead of those of 13ft., 
there was the entire disappearance of the two distinct cones 
whose apexes permitted large material to fall towards the furnace 
wall, and also into the centre of the furnace. For these two 
cones there was substituted one inverted cone whose diameter 
corresponded with the diameter of the larger bell, which threw 
the small mine and coke against the furnace walls, and this small 
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followed the lines of the walls of the furnace’as the burden 
descended to the tuyeres; also by directing the gases into one 
central channel instead of two separate channels, as shown in 
the model when using the small bell. 

The saving of 2 ewt. of coke per ton of pig iron is due entirely 
to the gpa distribution in the furnace by the increased size 
of the bell, 

The long life of the furnace lining is undoubtedly due to the 
protection of the brick lining by the small coke and mine thrown 
against the walls of the furnace, giving less radiation through the 
furaace walls. When the old material was cleaned out. from 
the well of No. 1 furnace in 1900, it was found that the dead 
small thrown by the larger boll against the walls of the furnace 
had been formed into a solid ring of carbonaceous material 
which extended for a iderable dist below the level to 
which the furnace was filled when blowing, and had not only 
greatly reduced the radiati through the furnace walls, but 
also, had it not been necessary to renew part of the brick backing 
for repairs to the furnace casing, would have enabled the furnace 
to be blown in on the original lining, after repairing the brick- 
work above the charging ay 














THE IMPORTANCE OF COKE HARDNESS. 
By G. D. Cocurane (Middlesbrough), 

There is no doubt that the question of the mechanical 
condition of the coke used in the blast-furnace is a very con- 
troversial subject, but it has not received in the past anything 
like the amount of attention and investigation that its import- 
ance in blast-furnace practice calls for, and it is with the Ghiect 
of calling attention to this lack of information on the subject 
that this paper is written. In 1909 we installed a machine 
which was called the coke tester, and which was originated, I 
believe, by Mr. Greville Jones, of the Clarence Ironworks, 
Middlesbrough. It consists of a drum which is made to revolve 
at 18 revolutions per minute, with two angle-bars fixed inside to 
turn the coke over ; there is also a hand-hole for insertion and 
extraction of the coke sample, and an indicator to note the 
revolutions. To make a test for hardness a sample of coke is 
taken of about 56 Ib. weight, consisting of lumps up to the size 
of one’s fist, and dried on hot plates for 24 hours. Of this 
28 lb. are weighed out and placed in the drum, and the cover 
plate screwed down. The drum is then revolved for 1000 
revolutions at 18 revolutions per minute. The coke is next 
taken out and riddled over a }in. mesh, and that which remains 
on the riddle is weighed and the percentage of the original 28 Ib. 
noted. That percentage we call the “ hardness ”’ of the coke. 

By this means, after a few months I had a good comparative 
record, and by closely watching and comparing the furnace 
drivings with the coke hardness, I found that there was a very 
close connection between the two. The next item to determine 
was at what point on the coke hardness scale the drivings 
commenced to fall off ; this was found to lie between 74 and 
74} per cent. of hardness, and during the past eight years this 
has been proved correct on so many occasions that I do not 
hesitate to say that in connection with our own plant we know 
there will be slow driving and t trouble when the 
hardness falls below prod cage oe ‘Tt is therefore essential, 
if we require good s' y driving, that the coke hardness 
should be over 74 per cent. 

This leads naturally to the question of coke consumption, 
and I will now attempt to show the advantage of hard coke in 
this respect. 

When coke is charged into a blast-furnace it immediately 
comes into contact with the ascending gases, which act upon it 
in a greater or lesser degree, dependent upon its mechanical 
condition and the temperature of the gases. 

Many experiments have been carried out in the laboratory 
with a view to illustrating this reaction, and it has always been 
found that the gases have far less effect on hard coke. 

[ had an experiment made in the Ormesby Laboratory with 
the following result. Pieces of hard and soft coke were placed 
in crucibles containing carbonate of lime which supplied the 
CO, and covered with lids and placed side by side in the muffle 
for forty-five minutes, 


Action of Carbonie Acid on Hard and Soft Coke. 





Test made ata 
). 








Red Heat. 705 deg. Cent. (1382 deq. Fah. 
Hard coke. Soft coke. 
‘ Grammes. Grammes. 
Before test. Weight of coke 13.834 11.610 
After test. Weight of coke 13.713 11.243 
0.121 0.367 
Percentage lost 0.88 3.16 


lt therefore seems to be conclusively proved that if a coke of 
over 74 per cent. hardness is used very little loss occurs at the 
top of the furnace, but if a coke of below 74 per cent. hardness 
is used the loss may be very considerable. 

Again, a soft coke is usually very friable, and unless the ovens 
are situated close to the blast-furnace, so that the minimum of 
handling is thereby assured, it usually reaches the furnaces in a 
much smaller form than is the case with hard coke, consequently 
a greater area is exposed to the action of the gases as soon as it is 
charged into the furnace. When a hard coke is being charged, 


there is only a very small loss at the furnace top ; the lumps of 
burther 


coke are larger and less friable, with the result that the 

is kept open and the blast passes through the furnace with a 
minimum of resistance, so, when the coke reaches the tuyeres, 
there is a considerable body of carbon left to be reduced by the 
blast, and the gases evolved therefrom are consequently operative 
on all the materials in the furnace from the tuyeres to the throat. 

It is noticeable that when a soft coke is being used the waste 
gases are very rich in CO, and the ratio of CO to CO, by weight 
is consequently low, whereas when a good hard coke is being 
used the CO is less and the ratio consequently considerably 
higher. This is, of course, explained by the greater ease with 
which the CO, in the ascending gases attacks the carbon of the 
coke when it is soft, and which action the harder coke is able to 
resist in @ much greater degree. 

There is one other point about which I keep an open mind, 
and that is the crushing of the coke in a blast-furnace. It is 
obvious that hard coke will offer greater resistance to a crushing 
stress than a soft one, but Chas. Cochrane always said, when his 
huge furnaces were criticised and the possibility of crushing of 
materials was mentioned, that ‘“‘ The crushing effect in a blast- 
furnace can never be very great, owing to the fact that the theory 
of the angle of thrust is equally applicable to a blast-furnace as 
it is to a grain elevator.” 

_If hard coke is sent to the furnaces from the coke-ovens the 
life of a blast-furnace manager becomes a pleasant thing, but 
with soft coke his life is not worth living. ith the former one 
gets the furnaces driving freely, a low coke consumption, an even 
quality of iron with plenty of gas for stoves, boilers, and gas 
engines, and to spare, and with the latter slow drivings, increased 
coke consumption, variable quality of iron, shortage of gas, and 
general trouble and discontent. Since the blast-furnace manager 
in most cases is more or less in the hands of the manager of the 
coke-ovens, it behoves him to try and make the managers of 
coke-ovens produce and send him a hard coke. 


Dr. J. E. Stead agreed that Mr. Hutchinson had 
Shown how, by altering the shape of the bell, he 
obtained better results as well as saving in coke. 
Incidentally he reduced the capacity of the furnace. 
In his (Dr. Stead’s) opinion it was largely a question 
of distribution of the material, and he would like to 
ask Mr. Hutchinson if the materials were properly 
distributed over the whole area, whether it would not 
be possible to save another 2 ewt. of coke, and at the 
same time increase the capacity of the furnace. Mr. 





THE ENGINEER 


Cochrane believed that much depended upon the 
mechanical condition of the coke used,fand it was 
common knowledge that for many years, it had been 
the practice at the Ormesby Works before putting 
the coke into the furnace to take all the fines out and 
use them for another purpose. There was no doubt 
an advantage in that practice. Where this plan was 
not followed the small coke was thrown up and filled 
up-the interstices between the material and reduced 
the capacity of the furnace. 

Col. W. Hawdon said that, like Mr. Hutchinson, he 
had tried different sized bells, and had obtained 
varying results, depending on the size of the furnace, 
as well as other factors. With regard to Mr. Coch- 
rane’s paper, he thought it would be generally agreed 
that hard coke was the best thing to use in blast- 
furnace practice. This statement was confirmed by 
a subsequent speaker, Mr. E. Adamson, who said that 
his experience in the use of coke, both in blast-furnace 
and cupola practice, was that the hard coke gave the 
best results. He was, indeed, much surprised to hear 
there had been any difference of opinion. 

Dr. W. A. Bone dealt with the cause of hardness in 
coke, an aspect which he said was not touched upon 
in the paper. It seemed to him that the quality of 
hardness depended on two factors, one of which was 
inherent in the coal itself. It was now possible to say 
with some precision what constituents caused the 
coking properties of coal. The hardness was also 
influenced, however, by the process of. manufacture 
of coke, and he believed that it was during the second- 
ary decomposition that this took effect. The subject 
of what caused the hardness, and how it could be 
increased, would require a goed deal of further 
investigation, and he would be glad to co-operate in 
the elucidation of the problem with those who were 
working at it from the practical side. 

Mr. D. M. Sillers did not think that any conclusions 
could be drawn from model experiments which did not 
reproduce ordinary working conditions. He thought 
they ought to be content to accept the main facts 
stated in the report, apart from all theoretical con- 
siderations. With regard to Mr. Cochrane’s paper 
the point arose as to what was meant by coke hard- 
ness. It might be that there were two hardnesses : 
one the hardness which resisted solution with carbon 
dioxide, and the other mechanical hardness. The 
distribution of the ash had a great deal to do with the 
hardness implied by resistance to fracture. With 
regard to copper tuyeres there was no doubt in his 
mind as to why they did not stand. It was because 
the metal was, in the metallographical sense of the 
word, porous, large dendritic crystals were formed 
and CO, penetrated between them, and led to the 
production of oxide of copper which rendered the 
whole of the copper brittle. Everybody admitted the 
advantage of hammered copper tuyeres, but they 
were not obtainable. 

Mr. G. W. Hewson said that while steel could be 
made to specifications, that method could not be 
successfully applied to the manufacture of pig iron. 
It was, however, becoming increasingly necessary- for 
the blast-furnace manager to turn out a uniform 
product, and in the case of basic iron it had to be 
borne in mind that a product was being dealt with 
which had a great liability to cause trouble unless all 
the factors implied in manufacture were carefully 
controlled. The most important of those factors was 
the mechanical condition of the coke, and as this 
could only be controlled by the coke oven manager 
he must be brought to the aid of the blast-furnace 
industry. He believed that when the coke makers 
understood what was required by pig iron manufac- 
turers the necessary conditions would be fulfilled. 
Mr. Cochrane had shown that better driving did not 
come with increased blast pressure, but with decreased 
pressure, particularly when the harder varieties of coke 
were being used. The proposal to standardise coke 
testing was one which deserved serious consideration. 
Coke makers laboured under difficulties pending 
definite information as to the coking properties of coal, 
and this might well form the subject of a profitable 
research. It was only by work of that character that 
coke makers could produce a uniform product. 

Mr. J. H. Harrison congratulated Mr. Hutchinson 
on having run his furnaces for so long without a blow- 
out. The discussion had turned very largely upon the 
size of the bell. Mr. Hutchinson had increased the size 
of his bell and had obtained better results by so doing. 
There seemed to be some ignorance as to why this 
increase in the size of the bell should have that result, 
but he thought the explanation was quite simple. 
There was apparently a direct relation between the 
ratio of the bell to the throat, and experience suggested 
that the correct proportion was 2 to 1, that was to say, 
the area of the bell should be about half the area of 
the throat. That was the proportion adopted by Mr. 
Hutchinson when he increased the size of his bell. 

Mr. Hollings referred to one factor which had not 
been touched upon in the discussion ; that was the 
size of the furnace. Furnaces in the Minette district 
averaged about 90 to 100 cubic feet of furnace per ton 
of pig iron for twenty-four hours, and there were many 
furnaces running in this country on anything between 
90 and 120 cubic feet per ton of pig iron for twenty- 
four hours, whereas in the United States they were as 
low as 59 to 60 cubic feet per ton. The life of the 
furnace lining was largely bound up with the fact that 
the furnaces described in the paper were being very 
slowly driven: for their size, while other favourable 
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factors were the small hearth in comparison with the 
bosh and stock line diameter. He had one remark to 
make on Mr. Cochrane’s paper. He had been con- 
nected with blast-furnace work in a district where the 
eoke was none too good, and as the result of much 
experimental work a process of compressing the coke 
had been introduced. Experience had shown that 
this was an advantage, for, when at times owing to the 
breakdown of the compressing plant uncompressed 
coke had to be used, it was necessary to reduce the 
burden of the furnace by 7} per cent. 

Professor Henry Louis referred to the statement in 
Mr. Cochrane’s paper that the efficiency of coke 
depended upon its physical character. He agreed, 
but he did not agree that the particular physical 
character in question was hardness, but rather 
resistance to abrasion, which was a totally different 
thing. It seemed to him that the word “ hardness ”’ 
was applied somewhat loosely ; it was neither in the 
sense the author used it a chemical quality nor was it 
resistance to abrasion pure and simple. The use of 
the word in any slipshod way would Jead to serious © 
trouble in future. 

Mr. Cochrane, in replying on the discussion, said 
that the practice at Ormesby was to take the breeze 
out of the coke by screening it, so that the breeze 
itself was of uniform size. While he agreed that 
scientific research work on the subject of coke hard- 
ness was necessary,- there were simple causes for 
inferior qualities of coke which ought first to be inves- 
tigated. The question of the temperature employed 
in coke manufacture was one of them, and he had been 
much struck by the failure to empley pyrometry in 
coke oven work. On the subject of furnace linings, 
and the effects of the big bell, he was able to give some 
figures as to the life of linings at the works with which 
he was associated. No. 2 furnace, which was blown 
in in the year 1876, was not blown out until the year 
1914, and had established a world’s record for make, 
the figure being 1,385,000 tons. No. 3 furnace had 
had a life of twenty-four years, and No. | furnace, 
which was comparable to Mr. Hutchinson's No. 3 
furnace. had been working for twenty-two years, and 
was still in operation. It was the only furnace in the 
world with a 28ft. bosh. A bell 15ft. Gin. diameter 
was used, and the results obtained were excellent as 
regards distribution and coke consumption. He 
could not agree with the criticism that model experi- 
ments were of no value. With regard to copper 
tuyeres, it was found that many of them failed through 
being cast nose downwards. 








BOOKS OF REFERENCE. 


TuHE difficulties in the way of revising such a work as 
“The Shipping World Year Book” at such a time as the 
present can well be imagined; yet they have been 
overcome, and the 1918 edition has appeared, and, as a 
fact, contains exactly the same number of editorial pages 
as did last year’s issue. To outward seeming, in fact, the 
volume shows no change at all, but we gather from the 
preface, that, in the absence of current and reliable 
information, some well-established features have had to 
be cut out and others eliminated, in the interests of national 
safety. The customary statistics of the world’s shipping 
trade, and particularly those relating to our own, are 
withheld, lest they should convey information of value to 
the enemy. Otherwise, it is believed of the present 
edition, by the editor, that it maintains the old claim of 
the Year Book to give the Port Directory of the World, 
and the tariffs of all nations, as fully as the abnormal 
circumstances of the hour will allow. Important altera- 
tions have been made in port dues and charges, and similar 
features of information, and the latest particulars, drawn 
in each case from official sources, have been checked, 
revised and amplified up to the hour of printing, and every 
effort has evidently been made to make the 1918 Year 
Book as useful as it possibly can be under the present 
difficult conditions. We may add that the book is 
published at the Shipping World Offices, Effingham House, 
Arundel-street, Strand, London, W. 2, price 10s. in the 
United Kingdom, and 11s. for other countries. 








Wiru the present issue, Kempe’s Engineers’ Year Book 
reaches its twenty-fifth edition. the first volume having 
been published in 1894. In spite of the difficulties which 
its editor and publishers must have met with on every 
hand, this year’s volume has appeared very much at the 
same time of the year as did the 1917 edition, and, 
moreover, it contains additional new matter, and 
consequently more pages than ever. Among the new 
sections, we notice those dealing with ‘“ Fuels, Solid, 
Liquid, and Gaseous”; ‘‘ Mine Vaiuation”; ‘ Metai- 
lurgy ” ; and “‘ Explosives.” Extracts are alsc given from 
the past season’s proceedings of the Institutions of Civil, 
Mechanical, and Electrical. Engineers, and of Naval 
Architects. To attempt to give even a faint idea of the 
mass of information contained between the two covers of 
this invaluable book of reference, would be impossible in 
the space at our disposal, even if it were needed. It is 
not, however, necessary to make that attempt. Every 
engineer, by this time, knows his “‘ Kempe,” and flies to 
it as a sure source of intelligence when he is in diffi- 
eulty. To find an omission from it is almost a 
distinction, which few can boast of having achieved. 
Strangely enough, though, we sought something in vain, 
the other day, in last year’s issue, and the same fate has 
met us with the volume under consideration. We wanted 
a list of sizes of holes suitable for tapping for different 
sized screws. Perhaps the editor will make a note of this 
for future issues. To be able, however, to draw attention 
to but one omission, and that of a comparatively trivial 
character, only emphasises the vast area covered by 
Mr. Kempe’s compendium of knowledge. The book is 


published by Crosby Lockwood and Son, price 25s. net, 








402 


THE ENGINEER 





May 10, 1918 


— 





ied 


BY-PRODUCT COKE OVEN INSTALLATION ON 
TEES-SIDE. 


THE Thornaby Ironworks, Stockton-on-Tees, whilst 
they are not one of the largest of the many steel 
plants in the Cleveland district, are certainly one of 
the best known, as the company’s specialities of 
wrought iron and hematite pig iron enjoy a high 
reputation. ‘The works were originally founded by 
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belts from two motors, each of 65 horse-power. The | benzol scrubbers in series, and the benzol is extracted 
| coal, after having passed through the disintegrator, is | from the’ gas through its absorption by the creosote 
| elevated and discharged into a bunker of ferro- | or wash-oil constantly circulated through thescrubbers, 
| The gas then passes on to the burners under the oveng 


concrete construction and having a 600 tons capacity, 


| where it is stored preparatory to being delivered to the | 
| ovens. The bunker buildings were supplied and erected | 
| by Campbell, Binnie, Reid and Co., of Hamilton, N.B. | 
| level tank. From the latter it is pumped to an 


| They are fire-proof, being of brick and steel through- 
/out. The machinery is carried by steel girders, and 
| the stairs, ladders and flooring are of steel and 


William and Thomas Whitwell in the year 1861, and chequered plates. There is a certain amount of 


were taken over by a limited company in 1887, under 
the title of William Whitwell and Co., Limited. 
smelting plant consists of three blast-furnaces, and 
the rolling mill plant comprises 26 puddling furnaces, 
two forges and four mills. The blast-furnaces are 
each capable of producing over 1000 tons of hematite 
iron weekly, whilst the output of the rolling mills 
consist of angles, rounds, squares, flats, channels, 
convex bars, girder iron, horseshoe iron, _half- 
round bars, &c. In addition to the company’s main 
specialities of wrought iron and hematite pig iron, 
their ‘‘ Yorkshire ” iron is in considerable demand for 
railway wagon forgings, as it has a tensile strength of 
21.22 tons and an elongation of from 30 to 35 per cent. 

Until quite recent times Whitwell and Co. had 
purchased their coke in the open market, but towards 
the end of 1915 an installation of 60 ‘ Otto” 
regenerative ovens, capable of dealing with 3000 tons 
of dry coal per week, was put into service at the 














| power is relatively small. 


| simplicity in the design, all of the parts being easy of | 
The | access, and for a plant of this capacity the driving 


for combustion in the heating flues, the coal being 
carbonised by the combustion of its own gases, 
whilst the benzolised wash-oil is collected in a low. 


overhead feed tank which serves a continuously 
working crude benzo! still in which the benzol vapours 
are driven off and condensed by means of a constant 
circulation of cool water in a condenser. In the base 


| of this condenser is a separating chamber in which 


| the steam coming over from the still with the benzo] 


| A feature of the coal-handling plant is that it has | 
| been so designed that should it be subsequently | 
|found necessary to wash the coal before coking, | 
| washing apparatus can be added, and the plant | 
| converted into a proper coal washery with drainage | 


| bunkers. Each compartment of the storage bunker | 


is provided with¢drainage arrangements for that 
| purpose, and also for draining any wet crushed coal 
| that may be purchased instead of the dry coal. The 


600 tons crushed coal bunker is fitted with a series | 


| of shoots and slides on the underside for the filling, at 
/one operation, of three hoppers of an electrically - 
driven coal charging lorry which travels on the top of 
| the ovens, and which loads, also in one operation, 
|each oven as required. The coal is levelled in the 
|oven by means of a mechanical leveller which is 





















































Thornaby Ironworks. The results were so satis-| attached to the coke ram. It may be pointed out 
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PLAN AND SECTIONS OF COAL BUNKERS 


Diaphragm Plate Door: 


vapour and forming water is automatically separated 
from the benzol, after which the latter is decanted 
and conveyed to storage tanks ready for delivery to 
purchasers. With these regenerative ovens there is 
claimed to be more than 50 per cent. surplus gas over 
and above that required for the heating of the coking 
plant, and this surplus is utilised for firing the ore 
kilns and steam boilers at the Thornaby Ironworks. 
The Otto Coke Oven Company, Limited, of Leeds, 
was the main contractor for the work described in 
the foregoing ; Campbell, Binnie, Reid and Co. being . 
sub-contractors for the coal-handling plant. 








THE CO-ORDINATION OF SCIENTIFIC 
PUBLICATION. 


Tue Faraday Society on Wednesday held a general 
discussion on the question of the co-ordination of 
scientific publication. Sir Robert Hadfield, F.R.S., 
President, was in the chair, and although the 


| attendance fell far short of the standard which the 


Society has itself set in connection with its ‘ General 
Discussions,’ nevertheless, the discussion should 
serve a useful purpose in stimulating action in a 
direction in which it is much desired. The question 
of co-ordinating scientific publication is, of course, 
bound up with the larger question of the co-ordination 
and organisation of scientific and technical societies, 
to assist in forwarding which the Conjoint Board of 
Scientific Societies was formed in 1916. Evidence of 
this connection was furnished in the fact that repre- 
sentatives of many of the engineering and scientific 
societies were present, and took part in the debate on 
Wednesday. 

Sir Robert Hadfield opened the meeting by reading 
the suggestions which he himself placed before the 
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factory that a further 15 ovens, capable of carbon- | that the coke is not handled by manual labour from | Conjoint Board in 1916, and, taking first the point 
ising an additional 750 tons of coal per week, were | the time of its discharge from the ovens until it is | that engineering}and technical institutions overlapped 
decided upon, and this extension is now nearing| placed into the blast-furnace charging barrows. | rather much, pointed out that indications were not 


completion. 
designed is capable of dealing with the gases from 
the additional quantity of coal. 

The coal is brought by rail from the collieries, and is 
tipped into a receiving hopper below the railway 
level, from which it is raised by an elevator which 
delivers it on to a distributing conveyor arranged over 
the storage bunkers. The elevator is driven by a 
17 horse-power motor, and its capacity is 40 tons per 
hour. The distributing conveyor, which is driven 
by a 12 horse-power motor, also has a capacity of 
40 tons per hour, and runs the full length of the storage 
bunker. It is fitted with a series of hinged doors for 
discharging its contents into the various compart- 
ments of the bunker. The bunker is built of brick 
and cement, and the bottoms of its divisions are 
formed of inclined arches terminating in swing 


discharge doors which are operated by hand. The | 


total capacity of the bunker, which is divided into 
16 compartments arranged in two lines, is 1000 tons. 
Each line of hoppers delivers on to a scraper conveyor 
for feeding into a disintegrator plant. Each of the 
eonveyors has a capacity of 40 tons per hour and is 
driven by a 12 horse-power motor. This arrangement 
of bunker provides for feeding the coal in any desired 
proportion from each and every compartment, and 
also a complete stand-by in the second line of com- 
partments and conveyor. 

The disintegrator is housed in a walled-off building. 
It. has a capacity of 40 tons per hour and is driven by 


| be seen that the coke is pushed out of the ovens by an 
electrically-driven ram through a mechanical quencher 
on to a sloping bench. It is then delivered into a 


delivers it to the coke screens and thence direct to the 
coke storage bunkers behind the blast-furnaces, 
whence it is drawn through the bottom doors into the 


and tipped into the furnace. 

The by-product plant is. designed on the latest 
system of direct recovery of the Otto Coke Oven 
Company, Limited, of Leeds. The course of the 
gas driven off in the carbonising of the coal in the 
ovens is up the ascension pipes into a hydraulic 
main common to all the ovens, then along the gas 
suction main through the air coolers for regulating 
the temperature of the gas, and thence through the 
tar sprays, where the tar is extracted, and subse- 
| quently into the saturators where the ammonia in the 
| gas combines with the sulphuric acid in the bath and 
| sulphate of ammonia is formed. The exhausters then 
draw the hot gas through one of the “ Otto ’’ patented 
| naphthalene scrubbers or spray coolers, where, by 
| means of sprays of water acting counter-current to the 
gas, it is chilled suddenly, an operation which causes 
| the napthalene to be precipitated and carried away 
| with the water into a collecting tank, where it is 
| separated and recovered. After thus passing through 
‘the exhausters the gas is then forced through two 





conveyor placed at the foot, which, in its turn, | 
‘science manifest themselves, would apparently not be 


charging barrows ready for being taken up the hoist | l 
| views and now admits that the Faraday Society, 


The by-product plant as originally | From the general arrangement plan, page 403, it will lacking that feeling was all against any suggestion of 


merging even the younger institutions as branches 
into thefolder ones. There is a distinct desire to 
preservejthe individuality of the various institutions, 
and the formation of new ones, as fresh branches of 


regarded unfavourably. Mr. W. B. Cooper, for 
instance, who at one time deprecated the creation 
of new institutions and societies, has changed his 


| to take an example, has done better work as such 





than it would have done as, say, a branch of the 
Institution of Electrical Engineers. There are those. 
also, who are inclined to favour something being done 
here on the lines of the Engineering Societies Building 
of New York. Sir Robert Hadfield is very favourable 
to that scheme, but there are obvious difficulties in the 
way. For instance, it was pointed out that the Institu- 
tion of Civil Engineers had already erected two build- 
ings, within the memory of many of its members, and it 
was doubtful whether it would be induced to subscribe 
to another. 

These matters, however, are mere incidents in the 
whole question of the co-ordination of scientific and 
engineering societies, and although they were 
introduced at the meeting, were really subsidiary to 
the main point of the discussion, viz., co-ordination 
of scientific publication. Here there is a vast field 
for co-ordination and co-operation. In the first place, 
there is too great a tendency for overlapping in 
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i instituti inner portion of the cooler. The of the cooler is to form 
the ‘cles of pager ind. before pertiovige inaliiatinns, a cooling protection for the hildianiet: ehont the tuyere arch, 


which some means ought to be sought to avoid. 
Several suggestions were made. One is that all 
papers destined to be read before a society should be 
sent to some central body, such as the Conjoint 
Board of Scientific Societies, which would classify 
and allocate them to the special society or ‘societies 
concerned. Several objections to that course were 
advanced. In the first place, it was felt that it 
would destroy the esprit de corps that exists in 
institutions at the present moment, and that the 
present great difficulty in inducing authors to write 
papers would be accentuated if they did not know 
before which society the paper would be read. Again, 
it would destroy the spirit which it is aimed at 
engendering by the offers of premiums and prizes for 
papers. A proposal received as a more practical one 
was that the secretaries of institutions should hold 
official but informal meetings to discuss their coming 
programmes, and arrange amongst themselves to 
avoid overlapping of interests. It is not improbable 
that something of that kind will be done. 

An aspect of the publication question even more 
troublesome is the actual publication and indexing 
of them, so that the information mey be readily 
available to those not actually members of the 
society before which the papers are read, but who are, 
nevertheless, interested in a degree. Publication in 
abstract form commends itself as a general proposition, 
but here again duplication already exists. We have, 
as examples, ‘“‘ Science Abstracts,’ and the important 
abstracts issued by the Society of Chemical Industry. 
the Institution of Civil Engineers, by other institu- 
tions, and by private enterprise. 

The view that this work should be handed over to a 

‘central body, such as the Conjoint Board, met with 
some approval. So also did the publication of the 
individual papers, with the discussions upon them 
as separate documents. That, as a matter of fact, is 
already being done by some societies, including the 
Faraday Society and the Institute of Metals. The 
want of uniformity in the size and type adopted for 
the proceedings of the different societies was also 
commented upon, a fact which makes it difficult for 
anybody interested in a subject to gather together all 
the papers and discussions upon it, and file them. 
The variation in size is very considerable, and as an 
outside size, special attention was directed to the 
transactions of the Institution of Naval Architects. 

Finally, the question of a central library and 
bureau of information, discussed a short time ago 
at the Institution of Automobile Engineers, came in 
for some attention. The problem of establishing 
some central office where one could be put in the 
way of finding the information that be required is not 
an easy one to solve. A central library does not 
altogether commend itself to everybody, on the score 
vf expense, and some effective means of linking up 
existing libraries will probably be the ultimate 
solution. Mr. Michael Longridge, President of the 
Institution of Mechanical Engineers, proposed the 
formation of a College of Librarians, where there 
would be a certain number of well-paid men, who 
would keep track of all the papers that are read, and 
of the various researches that are in progress, so that 
inquirers could at once be told where to get the 
information that was required. Libraries, he said, 
were not so far apart that it was difficult to reach 
them ; there might even be telephonic communication 
between them and the proposed College of Librarians. 
Incidentally, speaking in a personal capacity, Mr. 
Longridge thought that the engineering institutions 
should go in more for local sections after the manner 
of the Institution of Electrica] Engineers, and around 
them build up local associations ; in that way a great 
deal would be done in the way of co-ordination. 

Among the speakers other than those already 
mentioned were Sir Arthur Schuster (President of the 
Conjoint Board), Mr. C. H. Wordingham (President 
of the Institution of Electrical Engineers), Dr. Mond, 
whose father founded the International Index of 
Scientific Literature, Mr. L. Pendred (Editor of THE 
ENGINEER), Dr. Charles A. Keane (Chairman of the 
London Section of the Society of Chemical Industry), 
Mr. E. Worthington (Secretary of the Institution of 
Mechanical Engineers), and Mr. Shaw Scott (Secretary 
of the Institute of Metals). 








COPPER TUYERES FOR BLAST-FURNACES.* 
By A. K. REESE (Cardiff). 


The use of copper tuyeres in blast-furnace operation is a 
phase of modern practice which has still a wide field for adoption 
inethis country, as many furnace managers continue to use the 

id cast iron tuyere made by running cast iron around a coil of 
pipes bent to the desired shape. The copper tuyere consists of 
a hollow copper casting—or forging with cast copper, brass, or 
steel outer end—with walls from jin. to }in. thick, the cooling 
water being led to the nose or inner end of the tuyere by a thin 
brass tube attached to the inlet opening, and extending to within 
about 3in. of the nose, thus ensuring a good circulation of 
cold water through the portion of the tuyere which is subjected 
to the greatest heat. Fig. 1 shows a section through a cast 
copper tuyere, and the dot-dash lines at X mark the position of 
the brazed joint in making a forged copper tuyere of the same 
section. 

The copper tuyere is usually used in conjunction with a copper 
cooler of somewhat similar shape and design to the tuyere. 
The cooler is set rigidly in the brickwork of the furnace wall, 
extending to its inner edge only, and is of such size that most of 


the tuyere passes through the cooler, the outer and large portion | wi 


of the tuyere making a joint about 3in. long with a corresponding 








* Iren and Steel Institute. 





and to provide a rigid seat for holding the tuyere in place and 
keeping it at a fixed position in relation to the inner edge of the 
furnace wall and the centre of the furnace, also to ensure ease of 
removal and to do away with the use of the clay packing usually 
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necessary where cast iron tuyeres are used. Fig. 2 shows the 
arr f° tin ti 

At first sight the eqyipping of a blast-furnace with copper 
coolers and tuyeres seems to be an expensive arrangement 
compared with the old cast iron tuyere arrangement, and in 
first cost this is undoubtedly so, but in blast-furnace construction 
first cost must not be given too great consideration if economical 
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Fig. 2—COOLER WITH COPPER TUYERE IN 


results are to be obtained, and there are certain advantageous 
features in connection with the use of copper tuyeres as compared 
th castiron tuyeres which fully warrant the greater first cost. 
First, they are much more durable, they are much more 
quickly and less laboriously removed and replaced, and they 
ferm @ much neater end more mechanical job, 
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Secondly, there are certain serious disadvantages having an 
important bearing upon blast-furnace results, arising out of the 
use of cast iron tuyeres, which are entirely removed by the 
use of copper tuyeres. 

It is very important in a blast-furnace designed for a certain 
diameter of hearth, that the extension of the tuyeres inside the 
furnace walls should be constant and the same for each tuyerc 
The diameter at the tuyeres, i.e., the distance from the nose of a 
tuyere on one side to the nose of the tuyere exactly opposite, is 
the real hearth diameter, as the horizontal area inside the tuyere 
noses represents the grate of the furnace, and the amount of 
fuel to be burned is in proportion to the cubic feet of blast blown 
per minute and the area of the hearth or grate of the furnace. 
The furnace manager determines by experience, and perhaps |y 
experiment, when necessary, the size of tuyere most suitable for 
any particular furnace conditions, this size depending upon the 
quantity and normal pressure of the blast, the number of tuyeres 
and the extension of tuyeres inside the furnace walls, this 
extension varying, according to the conditions under which the 
furnace is being operated, from 6in. to 15in. Having determined 
the most suitable extension of the tuyeres, that extension must 
be regularly maintained, otherwise the destruction of the furnace 
walls will take place through lack of sufficient penetration of the 
blast into the centre of the furnace, or certain disturbances wil! 
occur dependent upon uneven blast distribution. 

With cast iron tuyeres, when a tuyere burns or cracks and 
water runs into the furnace, the water must be turned off at once 
to avoid chilling the furnace hearth, and when the water is turned 
off, the tuyere immediately melts away, and the furnace is run 
with the nose of that tuyere right back to the furnace wal). 
As it is not necessary to remove the tuyere at once, the water 
being turned off, there is also a tendency for the men or foreman 
to wait for a convenient time before taking the stub of the burnt 
tuyere out and replacing it with a new one with the proper 
extension. During this time the furnace is working lopsided, 
and a strong tendency to irregular working established. 

With copper tuyeres no such haphazard practice can he 
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indulged in, for the water must be kept on the tuyere until the 
blast is taken off the furnace and the tuyere removed from the 
cooler, because if it were not the tuyere would burn back, the 
copper would be lost, and incandescent fuel would blow out 
through the burned tuyere. The copper tuyere must therefore 
either be taken out at once, or the water slacked down, to 
minimise the leak, until cinder is run out. The proper extension 
of the tuyere inside the furnace wall is therefore maintained at 
all times. ‘ 

Until a few years previous to the outbreak of the war, copper 
tuyeres were always made of cast copper, and owing to the lack 
of homogeneity in such metal the tite of these tuyeres in the 
furnace rarely exceeded a few months before cracks would occur 
in the nose through the wearing away by the abrasion of the 
materials passing over it. This difficulty was entirely overcome 
by making tuyeres of rolled, hammered, or pressed copper—see 
Fig. 1, with brazed joint at X. These tuyeres are known as 
forged copper tuyeres, and were, I believe, originally made in 
Germany. They were very homogeneous and frequently lasted 
from nine to twelve months, and in one case I know of, for 
eighteen months, in continuous use. This question of the 
manufacture of forged copper tuyeres in this country is one of 
considerable importance as bearing directly upon the saving of 
copper at the present time, and the lower cost for tuyeres per ton 
of iron produced, besides the much less frequent leakages of 
water into the furnace using them. It is to be ho that 
manufacturers will take this question up with a view of producing 
a forged copper tuyere com: ble with those formerly obtained 
from Germany, and that blast-furnace managers will encourage 
those who undertake to make them by adopting that t of 
tuyere, with all the accompanying advantages to themselves in 
connection with their furnace practice. 








THE import and export figures for the chief ocean ports 
of Canada for the six months ending September, 1917, 
show the following totals :—Montreal, £79,034,000; St. 
John, £22,678,000; Halifax, £11,505,755; Vancouver, 
£6,235,711 ; Quebec, £2,735,000. 
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RAILWAY MATTERS. 





THe Home Secretary stated on the Ist inst., that the 
question of advancing the clock for another hour under 
Daylight Saving had been considered, but it was found 
that what would be saved at night would be spent 
on artificial light in the morning. 

A carp, headed ‘‘ You have chosen a dangerous place 
to walk,” is given by the New York, New Haven and 
Hartford Railway, through its trackmen and crossing 
watchmen, to people who walk on the tracks. The card 
tells of the dangers incurred, and points out how easily a 
safer way may be found. About 40,000 cards have been 
given out. 

THE directors of the Lancashire and Yorkshire Railway 
have appointed Mr. Arthur Watson, C.B.E., to the newly- 
created position of assistant general manager of the com- 
pany. Mr. Watson retains his post of superintendent of 
the line. This promotion will be of interest to our readers 
in that Mr. Watson is a civil engineer, having been the 
company’s assistant engineer before he became the super- 
intendent. On the outbreak of war, Sir John Aspinall 
being held captive in Germany, he was made a member of 
the Railway Executive Committee, and, on Sir John’s 
release, the value of Mr. Watson’s services was recognised 
by his being retained on the Committee. 


AccorDINe to the Board of Trade returns, the value of 
the railway material exported during the first three 
months of thepresent year was as follows ; the correspond- 
ing figures for a year ago are added in brackets :—Loco- 
motives, £406,855 (£406,203) ; rails, £195,917 (£195,239) ; 
carriages, £348,579 (£66,494) ; wagons, £79,230 (£130,119) ; 
wheels and axles, £88,013 (£51,242) ; tires and axles, 
£125,960 (£166,823); chairs and metal sleepers, £7061 
(£23,733); miscellaneous permanent way material, 
£153,777 (£117,804): total for permanent way, £359,284 
(£325,580). ‘The weight of rails exported was 9969 tons 
(12.870 tons), and of the chairs and metal sleepers 508 tons 
(1684 tons). 

In this column of our issue of December 7th last we 
mentioned a case where the widow of a driver on the 
London and South-Western had brought an action under 
the Workmen’s Compensation Act for the death of her 
husband, The man was repairing a shovel, and placed 
it on one of the rails of a siding whilst he trimmed it with 
a chisel. He failed to notice a light engine approaching 
along the siding, and he was knocked down and killed. 
The company contested that the man was engaged in an 
act not within the scope of his duty, and adding a peril to 
the risk of his employment. The County-court judge 
gave judgment for the company, against which the widow 
appealed. On the 23rd ult., in the Court of Appeal, the 
application for a new trial was dismissed, all the three 
judges who heard the appeal being unanimous in the 
opinion that the County-court judge was right in his 
conclusions. : 

Tue future of the Canadian railways, arising out of the 
report of Sir Henry Drayton, Mr. W. M. Acworth, and 
Mr. A. H. Smith, was discussed in Tur ENGINEER of 
July 27th last. In this connection it is of interest to know 
that at the annual meeting of the Grand Trunk Railway 
Company, a few days ago, the following resolution was 
passed :—** That this meeting-of the stockholders of the 
Grand Trunk Railway Company, of Canada, having heard 
the statement of the chairman, desires to protest against 
the unfair treatment imposed on the company during the 
past year in consequ2nce of which, although the company 
carried the largest traffic in its history, the net revenue of 
the company showed a loss of over £850,000, compared 
with the preceding year, and that this meeting approves 
of the steps taken by the board during the past year, and 
strongly supports it in its endeavours to obtain fair and 
just treatment.” 

Tue London and North-Western Railway has issued a 
new poster, showing the company’s Roll of Honour. It 
is 594in. by 39}in., and has been designed by Mr. Harry 
Furniss. It has on the left a draped figure, who has 
drawn back a curtain, revealing the names of those who 
have received honours. Behind the figure is the word 
‘ Duty,” and below are seen men in the trenches. On 
the upper right warships are represented, at the bottom 
is seen the interior of a signal-box, with men hard at work 
puiling over the levers, and above are the words, ‘ Carry 
On.” The company’s seal is in the title line at the top of 
the poster, and the list is headed by the names of the two 
men who have been awarded the Victoria Cross. Under 
the list is seen the archway. at Euston, and on its left is a 
train and on the right a battery of artillery. Below are 
given the percentages each department has contributed 
to the Colours, viz. :—Goods, thirty-four ; locomotive, 
twenty-two; carriage and wagon, thirty-four; traffic, 
twenty-eight ; engineering, thirty-four; marine, fifty- 
one ; other departments, forty-three ; total joined, 29,398, 
or 32 per cent. of the whole. 


Tue President of the Board of Trade was asked on the 
29th ult. as to the connections from the North of Ireland, 
vid Stranraer. It was pointed out that the train from 
the latter port was due at Carlisle at 12.45 a.m., but did 
not leave for the south until 1.45, and not due at Euston 
until 10.20, but that there was a train from Perth, which 
left Carlisle at 1.25, and was timed to arrive at Euston at 
8.20, and would Sir Albert Stanley “see that the system 
of preferring the Scottish traffic to the Irish was discon- 
tinued.” The President answered that he was com- 
municating with the railway company, and would inform 
the hon. member of the result. On looking up the train, 
in ‘‘ Bradshaw,” we find that in the Glasgow and South- 
Western tables—by which route the Stranraer connection 
reaches Carlisle—it is shown to be due at Euston at 8,20, 
i.e., on the train from Perth. The explanation is, we 
assum2, that the train from Perth, which comes originally 
from Inverness, is very heavy with naval and military 
traffic, and were the sleeping car and through carriage 
from Stranraer attached thereto at Carlisle, the loading 
would be too heavy ; the through vehicles are, therefore, 
kept back for the 1.45 from Carlisle, which conveys pas- 
sengers from Glasgow and Edinburgh to Manchester and 
Liverpool. Probably, too, the Stranraer connection is 


often late. By changing at Carlisle, when it arrives there 
in tims, and going forward by the 1.25, passengers would 
be due in London two hours earlier. 


parapet. 
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THE average actual units of electricity required per ton 
of steel melted, according to figures given recently by Sir 
Robert Hadfield, are 782. This figure is based on a total 
of 31,850 tons of steel melted. 


Tre popularity of the motor car in Canada, and 
particularly in the province of Ontario, is evidently 
increasing steadily. At the present time there are 
75,000 cars in that province, this number representing an 
increase of 25,000 since the beginning of last year. For 
1918 the prospects appear to be excellent. 


THE lightest section arch-dam in the world is the Medlow 
dam, on Adams Creek, in the Blue Mountains of New South 
Wales, says Contract Record. The structure is of concrete 
and is 65ft. high from the foundation to the top of the 
The up-stream face is vertical. The wall is 
8.96ft. thick at the base, tapering on the down-stream 
face to 3. 5ft. thick at a height of 29ft., keeping that width 
to the top water level and finishing with a parapet wall 
lft. thick for the remaining 3ft. of height. 


In the year 1918 there.must be delivered about 100,000 
motor trucks for the American Army in France.* These, 
with repairs, will have a value of £80,000,000. To appre- 
ciate what this means one has only to realise that the 
aggregate value of motor trucks in the United States for 
the year 1917 was not over £54,000,000. To accomplish 
the task many passenger-car producers, says the Scientific 
American, have given up regular production, and con- 
verted their plants to the making of trucks or truck parts. 


A wax used for candles in Colombia is yet unknown to 
the outside world, as it has never been exported. It is 
obtained from the leaves of the wax palm of the Andes, 
which is reported to be very abundant in western tropical 
South America, but occurs nowhere else. A sample of 
the powdered wax lately examined at the Imperial Insti- 
tute, London, was of a pale-straw colour, with a small 
admixture of vegetable matter. When purified it was 
found to resemble other American waxes. It has a melt- 
ing point as high as 93 deg. Cent., while that of carnauba 
wax from Brazil is 84 deg., and that of candelila wax from 
Mexico is only about 70 deg. 


TENFOLD increase of self-propelled vehicles in Chicago 
from 1908 to 1916 is shown by the city’s records of licensed 
vehicles. This record also shows a net decline of 14 per 
cent. in the nurffber of horse-drawn vehicles within the 
same period. Self-propelled vehicles of all classes in 1908 
numbered only 5475. In 1910, when the separate classi- 
fication of automobiles and motor-trucks was commenced, 
the numbers were 10,289 and 799 respectively, or 11,088 
in all. In 1916 there were 45,409 automobiles, and 9898 
motor-trucks, or a total of 55,307 self-propelled vehicles. 
Horse-drawn vehicles numbered 53,678 in 1908 and in- 
creased to 58,263 in 1909. There was then a steady de- 
crease to a total of 46,187 in 1916. 


Ir is not so very long ago that South African timber was, 
taken all round, considered of little value. Now that 
imported timber has gone up in the market, according to 
South Africa, many virtues have been discovered in the 
native timber which previously were unknown. In 
consequence South African timber has come to the front, 
so that it figures prominently in many issues. Sawing 
timber, such as Cape pine, poplar, yellow-wood, blue gum, 
and other varieties, cut into standard deals of 3in. by 9in., 
is quoted at 104d. to ls. per foot. This timber is mostly 
used for boxes and packing-cases, as well as substitutes in 
the mines and buildings for the imported Baltic and Oregon 
woods. 

TEMPERATURE sensitive paints is the term applied 
to chemical compounds that are subject to colour changes 
at a comparatively small rise in temperature. These 
paints are occasionally used for indicating a dangerous 
rise in the temperature of machine bearings, electric 
generators and other apparatus where excessive heating 
has to be avoided. Double iodide of mercury and copper 
is normally red, but turns black at about 87 deg. Cent., 
becoming red again when the temperature falls. Double 
iodide of mercury and silver is normally of a light prim- 
rose yellow, but turns to a dark orange or brick red at about 
45 deg. Cent. It becomes yellow again on cooling—and 
it may be heated and cooled an unlimited number of times 
without losing its curious property, providing it is not 
overheated. 


SPEAKING recently to the Salvage Club, Mr. David 
Currie, Director-General of National Salvage, said the 
electrolytical recovery of tin from stannate solutions is, 
perhaps, the most economical one to adopt at the present 
time, especially owing to the simplicity of the plant re- 
quired, and also in view of the fact that the materials and 
solutions required can be readily obtained. In this pro- 
cess the scrap tin, after cleansing, to remove grease, &c., 
is charged into suitable containers and immersed in a hot 
caustic soda solution. Cathodes consisting of iron or 
copper plates are arranged in the vicinity of the containers, 
on which the tin is deposited in spongy form, which is 
removed from time to time and reduced to metallic tin 
in a special furnace. A plant of this type, requiring about 
20 kilowatts working continuously, is found capable of 
dealing with about 15 tons of scrap per week and recover- 
ing about 3 ewt. of tin of 98 per cent. purity. 


AccorpDING to an article in the Pulp and Paper 
Magazine, of Canada, by Mr. O. F. Bryant, the require- 
ments of a mill manufacturing 200 tons of newsprint a day 
are the produce of 30 acres of forest daily, or 9000 acres 
per year; and as the class of timber used for pulp 
reproduces itself in forty years, this one mill alone requires 
for its continuous working from 350,000 to 400,000 acres 
of forest, that is, some 600 square miles, provided 
regeneration of the forest is carefully maintained by 
planting or otherwise. Without proper cutting and 
planting the land would produce very little timber suitable 
for pulp purposes after it was once cut over. In 1915 
the total cut for pulp wood represented 235,555 acres, or 
368 square miles, showing that, without allowing for 
expansion in the industry, the country requires—368 
by 40—14,720 square miles of forest. worked on proper 


rotation principles, to keep its existing pulp industry | 


going, which consists of eighty-eight plants. The total 
quantity of pulp made in 1915 was 1,074,805 tons, 
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MISCELLANEA. 


A MILLION and a-half cubic feet of gas are being used per 
week in Manchester for traction purposes. This quantity 
is only | per cent. of the total production. 


Tue Canadian Minister of Marine and Fisheries stated 
in the House of Commons, last week, that at the present 
time two ships were being built in Montreal, one of 8100 
tons and another of 4350 tons. In addition two other 
ships were being built, one of 5000 tons, at Vancouver, 
and another of 3500 tons, at Collingweod. Such large 
sea-going vessels have never before been built in Canada 
by Canadian money and owned by the Canadian Govern- 
ment. 

Ir is reported that Sir G. B. Hunter, of Swan, Hunter, 
and Wigham Richardson, Limited, has suggested that 
several shipbuilding firms on the Tyne should each sub- 
scribe a thousand pounds towards a challenge shield and 
a prize fund. The shield would be won by the firm turn- 
ing out the greatest tonnage of standard ships in a given 
period, and money prizes would be distributed amongst 
the workmen engaged. The proposal, which appeals to 
the sporting instinct of the Northern workman, has much 
to commend it. 

One of the many urgent problems which have arisen 
in South Africa since the outbreak of the war is the 
discovery of a suitable disinfecting and oxidising agent 
to take the place of permanganate of potash. A well- 
known South African firm of chemical manufacturers 
recently erected a plant for the production of chloride 
of lime, the demand for which is proving so insistent that 
the firm in question,in order to meet the situation, has 
taken steps temporarily to utilise its gold chlorination 
plant for the purpose, pending the erection of plant neces- 
sary for the production of the article on a larger scale. 

Some particulars and a sectional sketch of an atmos- 
pheric pumping engine, at Elsecar Colliery, Yorkshire, 
are given in a letter, signed ““G. W.,” in the current number 
of the “‘ Great Central Railway Journal.” The engine was 
erected in 1787, and is still running well. The cylinder 
is 4ft. diameter, with a stroke of 5ft. The beam is 24ft. 
long. The pump barrel is 18in. diameter. There are 
two plain cylindrical boilers, with exterior fires. Each is 
22ft. long by 7it. diameter, and they carry a working pres- 
sure of 23lb. The injection takes place right into the 
cylinder. The piston is packed with spun-yarn, and kept 
air-tight in the usual way, with a layer of water. The 
engine makes six strokes per minute, and the lift is 40 yards. 


Tue General Committee of the Commercial Motor Users’ 
Association has unanimously decided to nominate Colonel 
R. E. B. Crompton, C.B., who has been chairman of the 
Association for nearly fifteen years, as its first President. 
Major-General S. 8S. Long, C.B., formerly Director of Sup- 
plies and Transport, and now a managing director of Lever 
Brothers, Limited, and Alderman Captain H. Lyon Thom- 
son, A.S.C., formerly Mayor of Westminster, have been 
nominated the first Vice-Presidents of the Association. 
A general meeting of members will be held in London on 
the 3lst inst., to inaugurate the President and Vice-Presi- 
dents, and Colonel Crompton has consented to deliver a 
presidential address entitled “‘ The Future of Heavy Motor 
Transport.” 

A NATION-WIDE investigation is to be made in the 
United States as to the saving of ccal through the elimina- 
tion of isolated and non-economical private electric 
power and heating plants. It is estimated that millions 
of tons of coal could be saved and turned to domestic 
supply and war uses if these plants were closed down in the 
industrial centres of the country for the period of the war 
and, in addition, the railway and cartage problems would 
be lessened and terminal congestion relieved. It is 
pointed out that before the war Germany had made long 
strides towards this end. In the United States the West 
has gone further than the East in the matter; in Cali- 
fornia practically every power system is interconnected, 
and the same has been done in Northern Illinois. 

In the assembling of a modern commercial vehicle 
chassis, it is in most cases an irksome and slow proceeding 
to connect the component parts which are positioned 
beneath the frame. If the skeleton vehicle be placed 
over a pit, it is true that the worker is in a more con- 
venient position for attaching the parts, but even this 
does not remedy the necessity for continual reaching up. 
The most natural position is, of course, to look down 
upon the work being done. With a view to overcoming 
this difficulty a motor factory in Detroit builds its chassis 
upside down, says the Commercial Motér.- When the 
underslung components have been embodied and secured 
the chassis frame is turned completely over by mechanical 
means, enabling the remaining units to be fitted. 

In an article in the Tron Age on sulphur in steel castings, 
the writer states that the- war has changed conditions 
materially. Most Government castings are made by 
the acid open-hearth and converter processes. According 
to the experience of the largest producers of such castings 
in the most important district in this country, it is now 
practically impossible to turn out steel which will meet 
the old specifications. The raw materials, both the pig 
iron and the scrap, are higher in sulphur. The result has 
been that users of such castings are now accepting without 
question metal running 0.06 per cent. of sulphur and 
higher, made by the acid open-hearth process, and still 
higher sulphur steel in converter castings. There seems 
to be no trouble with the metal when it is carefully and 
properly made. 

In an article in the Electrical World, New York, on 
adapting induction meters to different frequencies, the 
author, Mr. E. L. Fischer, gives the experience of one 
company regarding the re-calibration of its induction 
meters, when changing its frequency first from sixty cycles 
to twenty-five cycles, and then, after two years, back again 
from twenty-five cycles to sixty cycles. It is shown that 
whereas a meter can be adapted to such an increase of 
frequency by adjustment and re-calibration, it can ordi- 
narily only be adapted to such a decrease of frequency by 
changing the shunt coils as well. In other words, induc- 
tion meters will suffer a large rise in. frequency without 
change of parts, but not.a large fall in frequency. The 
meter question is only one of the difficulties that accom- 
pany a change in central-station impressed frequency. 
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A New Move Against the Submapines., 


Because most of the work is necessarily performed 
in silence, the public do not realise with what skill, 
energy and determination the Navy is waging war 
against the hostile submarines. Everyone has heard 
of the thousands of patrol vessels—destroyers, motor 
launches, trawlers, drifters, and the like—which in 
home and foreign waters are guarding the trade 
routes and hunting the elusive enemy. It is com- 
monly known, too, that aircraft of many types are 
doing good service in the same direction. But this, 
in the popular mind, is the sum total of the Navy’s 
anti-submarine activity. The dashing raid on Zee- 
brugge and Ostend was therefore hailed with extra- 
ordinary enthusiasm, for it was interpreted as a sign 
that the Admiralty has adopted a more aggressive 
policy in relation to the underwater pest. But this 
idea is largely fallacious, and not altogether just to the 
naval authorities, who for many months past have 
been tackling the dominant problem with all the 
vigour of which they are capable. Plans of far- 
reaching importance have been framed, and the means 
of carrying them into effect have been steadily 
maturing for a very long period. But they were plans 
that called for large supplies of material, which could 
not be manufactured in the requisite quantity at 
short notice. There has been a great deal of talk 
about laying down sea barriers through which no 
submarine might pass, but people who make such 
suggestions are too apt to overlook the practical 
difficulties they would involve. In point of fact, both 
the merits and limitations of the sea barrage have 


been under the careful consideration of the naval. 


authorities ever since the submarine menace became 
really serious. Quite early in the: war tentative 
experiments were made, but the results were not 
wholly encouraging. Since then, however, technical 
developments on the one hand, and improved manu- 
facturing methods on the other, have eliminated 
most of the original objections to stationary anti- 
submarine defences. Last week the following 
announcement was made by the Admiralty : “In view 
of the unrestricted warfare carried on by Germany at 
sea by means of mines and submarines, not only 
against the Allied Powers, but also against neutral 
shipping, and the fact that merchant ships are con- 
stantly sunk without regard to the ultimate safety of 
their crews, the Government give notice that, on and 
after May 15th, 1918, the following prohibited area 
will be established in the North Sea dangerous to all 
shipping and should be avoided.” The data of 
latitude and longitude appended to this statement 
show the new “barred zone” to lie between the 
North of Scotland and the coast of Norway. We 
need not assume that every square mile of the 
area is thickly sown with mines and other hidden 
dangers, but the fact remains that navigation within 
it will be attended with grave risk. 

That it should have become feasible to establish this 
new minefield isa tribute both to the thorough-going 
policy of the Admiralty, and to the resourcefulness of 
British industry, without whose zealous co-operation 
the necessary material could not have been accumu- 
lated. The outbreak of war found the Navy strong and 
well-equipped in most respects, but hardly in a position 
to undertake mining operations on a large scale. Our 
reserve of mines was small, and those we had were not 
of the most efficient type. So much has been frankly 
admitted in Parliament by Lord Lytton and other 
Admiralty spokesmen. The reason for this deficiency 
in numbers and quality is not far to seek. No one 
could have foreseen the singular turn which naval 
operations took with the introduction of the sub- 
marine guerre de course by the German Government. 
In this country the sea mine had always been regarded 
primarily as the weapon of the weaker Power, and as 
such it seemed of problematical value to a Navy which 





made the seeking out and destruction of the enemy’s 
fleet its main objective. Contrary to popular supposi- 
tion, at no time during the war has the German High 
Sea Fleet been blockaded in the strict sense of the 
term. ‘The British Navy has been anxious, not to 
keep it in, but to bring it out. On our side therefore 
the utility of mines was obviously restricted, and it 
was not until the enemy, renouncing all thoughts of 
grand strategy, began to concentrate his effort on the 
submarine war against shipping, that we found it 
expedient to “ mine him in.” Our new mines, it is no 
secret—least of all to the enemy—leave nothing to be 
desired in the way of deadliness. That they are now 
available in very large numbers is attested by the 
establishment of the new danger zone. Henceforth 
German submarines will find it no easy matter to 
steal out of the North Sea on their predatory enter- 
prises. At the southern exit they will have to nego- 
tiate the permanent drifter barrage which, as the 
First Lord recently stated, extends right across the 
Straits of Dover. In the north they will be confronted 
by this new extensive minefield. 

_ We are not so sanguine as to expect that from this 
time onward hostile submarines will be unable to 
break out of the North Sea. . It would, we believe, be 
physically impossible to erect an impermeable under- 
water barricade stretching between Scotland and 
Norway, a distance of nearly 300 miles. At certain 
seasons of the year those waters are swept by violent 
storms, which would speedily demolish the most 
elaborate submerged obstructions that could be laid 
down. But we do anticipate with some confidence 
that the German submarine war will be impeded and 
rendered far less dangerous as a result of this new 
“ barred zone.” The outburst of fury with which the 
Admiralty’s announcement has been greeted by the 
German Press tells its own tale. Vituperation is the 
enemy’s way of acknowledging a home thrust. Lord 
Jellicoe not long since cautioned the country against 
premature optimism with regard to the defeat of 
submarine lawlessness. Serious losses were almost 
inevitable, he warned us, adding, however, that by 
the coming August optimistic speeches might be more 
justifiable. The late First Sea Lord was, of course, 
fully cognisant of the preparations which were then 
in progress with a view to increasing the efficacy of 
our anti-submarine tactics. Indeed, we shrewdl 
suspect that he himself deserves much of the credit 
for initiating the new measures and accelerating 
their execution. With the Navy giving so many 
proofs of its unremitting vigilance and high technical 
capacity, and with the shipbuilding situation, both 
here and in the United States, improving month by 
month, we may contemplate the future without 
dread, for the ultimate collapse of the submarine 
guerre de course seems assured, 


THE informal discussion on the “ Co-ordination of 
Scientific Publication,’ which was opened by Sir 
Robert Hadfield at a meeting of the Faraday Society 
on Tuesday last, suffered from the effects, if it enjoyed 
some of the advantages, of a lack of concentration. 
It wandered over a variety of subjects from card 
indexes to a single scientific societies building, and 
from the best size for published “ Proceedings ” to the 
creation of libraries. It lost, indeed, by this diversity 
of interest, but,on the other hand,the minds of the 
audience were opened to the largeness of these schemes 
of literary reform, and some notion of the great com- 
plexity of a subject—a complexity which ‘only 
becomes apparent when an endeavour is made to 
formulate a definite plan—was obtained. — It is very 
easy indeed to advance incontestable arguments in 
favour of the co-ordination of scientific literature, but 
no one who has not given close attention to the 
subject, no one who has not attempted to bring it 
down to a practical form, has any conception of the 
difficulties. If the Faraday discussion did no more 
than this, that it showed some of those who were 
present, and who, perchance, came with the idea that 
the desired reform could be effected merely by stimu- 
lating a general desire that it should be effected, even 
some faint glimmering of the nature of the obstacles 
that would have to be overcome, it did good. 

Nothing whatever is to be gained, and much to be 
lost, by under-rating the difficulties. If they are not 
foreseen and proper provision made to meet them, we 
may launch out on a scheme which, in the course of a 
few years, will break down under its own weight ; and 
we say deliberately, from a twenty years’ experience 
of but. a single part of the problem, that the best hope 
of success, indeed, the only hope, lies in beginning on 
the simplest lines, with the most obvious reforms, and 
by degrees co-ordinating these reforms into a unified 
whole. _ We are well aware that this cautious, evolu- 
tionary, illogical—if you will—method of advancing 
does not fit in with the modern school of reformers. 
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That school desires to see a genealogical chart con- 
structed, for all organisations, in which the relationship 
of each part to the whole is clearly marked, and it 
would pin itself to a course laid down in advance. 
If men possessed the quintescence of knowledge, if 
they could foresee all future developments, that line 
of action might prove successful; but in the rapid 
development of science and technology the most sur- 
prising, the most unexpected, things occur, and unless 
the scheme adopted is sufficiently flexible, trouble of a 
serious nature will sooner or later be encountered. 
We shall gain more by hurrying slowly than by making 
haste to reach perfection. There are to hand many 
reforms of a minor character that can be undertaken 
at once, and that will make the development of the 
greater schemes all the easier. Consider, for example, 
the convenience that would accrue from the standardi- 
sation of the size of the “ Proceedings” of learned 
societies. It is true that many British institutions 
have adopted similar proportions for their papers—the 
“ Civils,” the ‘‘ Mechanicals,”’ the Iron and Steel 
Institute, the Institute of Metals, and many others, 
use a demy-octavo page—but, on the other hand, there 
are many variations from that useful standard—to 
mention but two obvious examples, the quarto 
* Proceedings ” of the Institution of Naval Architects, 
and the “ Memoirs ” of the National Physical Labora- 
tory. Many others differ in less degree. But we must 
not limit consideration to British institutions alone. 
If our documentation is to be complete we must, at 
the very least, include all papers written in our own 
tongue and, at the greatest, papers in all languages. 
Thus the ideal is an international standard, and if that 
be at present impossible, a standard for the Empire, 
and, may we hope, for our American cousins. We 
cannot believe that a reform so simple is beyond 
realisation, and it would be a first step of a very useful 
kind. Most scientists specialise in one or two subjects, 
but they are members of many societies because they 
know that occasionally papers on the subjects in 
which they are interested will be presented before 
them. To keep the “Proceedings” of all the 
societies is a physical impossibility, and some method 
of filing together or binding those papers on cognate 
subjects is essential. The attempt to do so is often 
more or less stultified by the size of the pages. But 
we have to consider more than the private collector. 
Imagine the amount of time and of trouble that would 
be saved if all the papers on a given subject, produced 
throughout the world, could be bound together in a 
series of volumes and placed on the shelves of our 
libraries. Instead of having now a literature which is 
scattered over a great many volumes, and which has 
to be sought for at the expense of much time and 
patience, and is often, even then, only discovered by 
chance, and through the kindly services of an expert 
librarian, we should have the knowledge of the world, 
on each subject, as far as it is represented by learned 
societies, drawn together into a few volumes. Thus 
we should not only make reference much simpler by 
reducing the number of books that have to be handled, 
but the continual and wearisome reference to an index 
would be obviated. It was suggested at the Faraday 
meeting that a central bureau—for example, a sub- 
committee of the Conjoint Board of Learned Societies 
—should undertake the reprinting and circulation of 
all scientific papers with their discussions. This 
seems to us an extravagant duplication of labour 
which can be avoided by the simpler expedient of 
standardising the size of “ Proceedings,” and allowing 
each individual to bind together those that interest 
him, and each librarian to classify the papers under 
the scheme that fits in best with his existing plans. 
On the other hand, the establishment of an efficient 
translation office by the Conjoint Board would be 
an inestimable advantage. It should translate all 
selected papers and arrange for the reprinting of 
them in the standard size. We have litt’e doubt 
that the few cases in which Rights of Translation 
are reserved could be met by mutual arrangement. 
Germany takes a good deal of trouble to provide her 
sc'entists wlith translations, and in this respect we 
shal! do well to follow her example. 

We had proposed to speak of other reforms, but 
have been led to give more attention to this question 
of standardisation than we had intended. The result 
is, perhaps, not to be regretted. The Faraday meet- 
ing suffered from the diversity of the subjects that 
came before it, and something is to be gained by 
concentrating attention on but one at a time. More- 
over, this question of standardisation has this out- 
standing merit, that not only will it not interfere with 
any other steps that may be taken, but that it will 
assist them. Furthermore, if all other reforms 
should fail it could still stand alone. We are quite 
aware that it is not to be achieved without some 
difficulties, that some societies will be unwilling to 
change the size of their “ Proceedings,” but far 
greater difficulties in the matter of standardisation of 





industrial production have been overcome, and we are 
in no doubt that when the advantages of the stan- 
dardisation of the Proceedings of learned societies 
is appreciated they will, in this case also, be sur- 
mounted. 








IRON AND STEEL INSTITUTE. 
PRESIDENTIAL ADDRESS BY EUGENE SCHNEIDER 
(Abridged.) 


Two years ago Sir William Beardmore told us, in 
his address, how the war had a long series of lessons 
to teach us, in the most varied provinces, ranging 
from ethics to politics and industry. In the last- 
named province, Sir William showed how scientific 
co-operation, that is to say co-operation between 
laboratory research and manufacturing develop- 
ment is one of the questions most emphatically 
thrust upon us by the events that we have been wit- 
nessing, and one demanding as prompt as possible an 
answer, in view of our industrial destinies after the 
war. The difficulty of the question certainly does 
not lie in the generalisation of these views ; it seems 
to me, onthe contrary, to reside in defining clearly 
the connection to be established between two groups 
of men who, up to now, have had few direct relations ; 
the scientists on the one hand, and the industrialists 
on the other. 

We must first, in our opinion, make sure that our 
future organisation is so skilfully contrived as to 
provide individual enterprise with an open field 
broad enough or, as a mathematician would say, 
with a high enough degree of liberty. Industrial 
or scientific invention is, indeed, almost in every 
case, the product of a creative power in an individual 
endowed with active imagination. Science and in- 
dustrial technique are both growing ever more com- 
plex. It is increasingly difficult, even for an excep- 
tionally endowed mind, to store up, digest and finally 
use the mass of human knowledge contained to-day 
in one of the numerous branches that have sprung 
up on all sides out of the common stem formed by 
the discoveries of the scientists, engineers and indus- 
trialists of the later nineteenth century. 

Our engineers, scientists and members of our indus- 
trial staff have less and less the possibility of getting 
at the knowledge of facts by direct observation and 
thus apprehending them in their reality ; they must 
often needs accept ready-made doctrines and live in 
a world of theory. There lies the main danger, 
especially in a time such as the one we live in. The 
fate, indeed, of our industry depends on the right 
use of the “ human material’? we may have at our 
disposal, to the training of which we shall have to 
attend ; and we must therefore solve at the shortest 
notice, the most complex problems that have ever 
been set before man: I mean, we must discipline 
labour in both our countries, so that our different 
industries, at which war and. the economic conse- 
quences of war have struck and will strike heavy 
blows, may recover their balance with the shortest 
possible delay ; while we make sure in spite of that 
indispensable discipline and the extreme specialisa- 
tion it involves, that we are recruiting powerful indi 
vidualities whose exertions are necessary to progress. 

Everyone knows that the present war requires 
a far greater quantity of metal than any preceding 
one. It is certain that the expenditure of ammuni- 
tion exceeded, at the very outset, all anticipations 
founded on comparisons with previous campaigns. 
This circumstance appears to be due to stable, un- 
broken fronts, rendered possible by the huge number 
of men in the field, and to the fact that the accu- 
racy of our gunfire, and the high power of our explo- 
sives, are held in check by an adequate organisation 
of the shelters afforded to the infantry, the size of the 
targets being reduced to a minimum. The principal 
cause, apart from the difficulty of finding the range 
of the present huge expenditure of shells, is that the 
increasing accuracy of our guns has not been suffi- 
cient to counterbalance the diminished vulnerability 
of the objects aimed at. 

Our artillery engineers, left to their own inspira- 
tion, and confronted with this fact, have certainly 
been tempted to seek for the solution in an improve- 
ment in the accuracy of their guns. But to a com- 
mon-sense man it plainly appeared that to carry on 
such researches exclusively was out of season, and 
that we must provisionally admit, as a necessary 
fact, an expenditure of shells deemed until then im- 
practicable, and find, in the use of improved methods 
of manufacture, the immediately indispensable re- 
sources. 

Accordingly, I resolved to build new metallurgical 
plants at Le Creusot and Caen, with the view of pro- 
ducing a considerable tonnage of steel projectiles in 
the form of rolled bars, and of transforming directly 
all or part of the bars into nosed and heat-treated 
projectile blanks ranging from the 75 mm.. calibre 
upwards (370, 400, 520 mm., or 15, 15.75, and 20. 5in. 
respectively). Together with other French friends, 
we proceeded to build powerful blast-furnaces and 
steel works equipped with 60-ton open-hearth fur- 
naces. and this eftort has enabled us to provide our 
armies with the necessary projectiles, in spite of the 
enemy holding more than. 7 per cent. of our iron 
and steel works. 

A similar question is raised with regard to deteriora- 


tion in the inner tubes of guns. The intense firing to 
which they are subjected more or less quickly erodes 
the junction cone and the grooves of rifling, so that 
the accuracy and range decrease in a continuous 
manner, and a gun is useless after firing from 10,000 
to 2000 shots, according as it is a srali or large calibre 
gun. 

The engineers and _ ballisticians have naturally 
sought to reduce the effects of deterioration by a 
study of the very complex causes, the temperature 
of combustion of the powder, the maximum pressure, 
the calibre, &c. But it is evident that, knowing so 
little as we do about these things, the solution of the 
problem remains remote, and that, had we managed 
by laboratory experiments, to fix upon a quality of 
metal capable of withstanding the special erosion of 
guns. it was practically impossible to make the guns 
in course of manufacturing benefit by the discovery, 
We therefore took for granted deterioration, and, 
consequently, provided for the manufacture of spare 
tubes of guns. 

Does this mean that we systematically avoided 
research ? Quite the reverse, but we began by tack- 
ling problems admitting of an immediate solution, so 
to speak, and among the latter, above all such as 
tended to increase production. I am convinced that 
such a policy will have to be pursued still more strictly 
after the war. 

So, with regard to metallurgy, we have built in 
France extremely powerful plants for the manufac- 
ture of cast iron or open-hearth steel. The Caen 
blast-furnaces are to turn out, per unit, 450 tons per 
day, whereas, before the war, out of 123 such furnaces 
at work in France, but a few could turn out 250 tons. 
My new steel works at Breuil, near Le Creusot, are 
equipped with 60-ton open-hearth furnaces, whereas 
the 30 to 35-ton type was already considered as very 
powerful. 

Moreover, we are endeavouring to manufacture 
special high grade acid open-hearth steel for aeroplane 
motors, and more generally for machinery intended 
to bear very high stresses.’and the results hitherto 
attained show that success is ahead. It is in that 
direction that our laboratories are working. It is 
not a question of merely finding some new metal, 
as the result of the skilful alloving of iron and rare 
metals, but on the contrary we are studying means 
for controlling the open-hearth. process as securely 
as the mere melting in a crucible. 

It would be tiring to review here all the questions 
we are now asked to solve. Perhaps, however, we 
may be allowed to select two more instances, in illus- 
tration of our idea of the part to be played by the 
engineers whose exceptional gifts help our technique 
to progress. 

The greater part of the steel ingots we are to pro- 
duce will go to the rolling mill for conversion into 
billets or merchant bars. 

Hitherto, the different operations in the rolling 
mill department, and in particular the drafting of 
grooves on the rolls, had been left to the care of men 
of experience, no doubt, but who were guided by 
empirical notions based a little on tradition and 
much on sentiment. The manufacture of projectiles 
showed us the benefit to be obtained by a thorough 
and, I may say, scientific study of the problem 
of hot-drawing of blanks or slabs. It is enough to 
say, for instance, that, with a properly selected speed 
of rolling, section of dies,. piercing punches, drawing 
rings and punches, we are able to draw in one heat- 
ing the largest projectile—520 mm. (20 15/32in.) 
Schneider mortar—and to use in the process half as 
much power as was formerly deemed necessary. 

To realise such a reduction of power in the rolling 
mill department is, from an economic point of view, 
extremely interesting, but it is necessary to study 
methodically all the phenomena taking place during 
the various stages of rolling at the cogging mill and 
finishing mill. We must acknowledge that engi- 
neers in certain countries had, if not anticipated us 
—for research had begun at Le Creusot as early as 1899 
—at any rate gotahead of us ; the work of some of them 
is certainly calculated to give a sound basis to a really 
practical study ; but it is necessary, if we wish the 
rolling-mill departinent to profit by it, for younger 
engineers, having the requisite scientific equipment 
and eager to solve an interesting industrial problem, 
to attack it without delay. 

They have a starting point: the empirical rules 
of those that preceded them. These must abso- 
lutely be taken into account. They have at their 
disposal the means of measurement furnished by the 
electric motors of our mills and all our laboratory 
apparatus, pyrometers, extensometers, &c.; they 
must needs reach the goal. 

When we represent on a diagram, as functions of 
the number of passes, the values of the sections of 
the rolled product and of its chief sizes, we are often 
surprised that the points thus obtained do not form 
continuous curves, when we know very well that. 
special steel being excepted, the tenacity of carbon 
steel varies in a continuous manner as a function of 
the temperature. The simple readjustment of the 
curves thus obtained often conduces to a decrease 
in the number of passes, and to a better distribution 
of the power. It is obvious that the profit to be 
reaped from the study will be immediately felt. 

I should like to say a word about another problem 
of an industrial type destined to be solved by our 





most skilled engineers. It is that of heating: heat- 
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ing industrial furnaces, heating boilers. It is an 
extraordinary fact that the art of making a fire and 
turning it to a good use is still in its infancy and that 
our heating apparatus are often very crude. 

And yet we know the laws of combustion, gasifica- 
tion, radiation and convection. But it is probable 
that many builders of furnaces go on copying old 
models instead of investigating the working of their 
apparatus. The time is at hand when our works 
must yield their maximum useful effect, and, there- 
fore, we should give all our attention to any loss, even 
those which formerly appeared negligible on account 
of their comparative smallness. Multiplied by the 
enormous tonnage of our future production, they will 
form a considerable total. For instance, the mere 
recovery of waste oil in a vast metallurgical works 
may give rise to a not inconsiderable profit. 

But those are the minor aspects, one might say, 
of the question. More exactly, the problem of the 
industrial output may be studied from different points 
of view, the first of which is certainly a right use of 
the sources of heat and energy at the disposal of each 
country. That is a veritable State affair, concerning 
the whole community. In particular, with regard to 
ourselves, France does not dispose of a stock of 
mineral fuel corresponding to her wealth of iron ore. 
In 1913, whereas 23 million tons of ore were extracted, 
her native coal mines provided only 4 million tons 
of metallurgical coke, which, together with 3 million 
tons imported coke, made up merely the 7 million 
tons necessary to her production in cast iron (5 
million tons). 

It behoves us, therefore, to cast up the account of 
our resources in hydraulic power, so as to reserve for 
metallurgical purposes the greatest possible part of 
our coal production. Those resources may even 
now be easily appropriated for the traction of trains 
and tramears, lighting purposes, and the distribu- 
tion of driving force over extensive zones, since a 
60,000 voltage is in use, and one of 120,000 will 
be so very soon. Whereas the water-falls now utilised 
yield only from 700,000 to 800,000 horse-power, future 
plants should allow a yield, at low water, of a mini- 
mum of 4,500,000 horse-power. And as _ 1000 
hydraulic horse-power economise per year 10,000 
tons of coal, in round numbers, the profit to expect 
from those plants will rise to 30 million tons, that is 
to say, a figure approximating our total coal extrac- 
tion before the war. 

Metallurgical and mining industries are interested 
in this question not only indirectly in the way we 
have pointed out, but also directly by the use of 
hydro-electric current to control engines and even 
to produce metal. 

The engineer’s task, as we conceive it, begins here 
in an endeavour to combine harmoniously the use of 
thermic power as produced by the blast-furnace and 
coke-ovens, and hydro-electric power; the latter 
having the defect of being transmitted by very long 
lines exposed to many risks. It will, therefore, be 
well to provide very powerful thermic generating 
sets, ready for running at a moment’s notice, capable 
of carrying on the work in the chief departments, 
pending the time when the thermic emergency stations 
have brought up to a maximum figure their normal 
reduced power. 

That part will devolve upon groups worked by 
Diesel motors of 2000, 4000 and even 6000 horse- 
power, the price of oil-fuel being, in that case, a 
negligible matter. We are studying in France such 
motors and their realisation seems assured. 

Hydraulic power will, in certain cases, be directly 
utilised in our metallurgical works, without previous 
electric transformation. Workshops turning out 
projectiles have already been equipped with hydraulic 
presses worked directly by water forced at high pres- 
sure through pipes. More powerful presses may be 
worked in a similar manner, and even rolling mills 
might be driven by high-pressure hydraulic turbines, 
transmitting their energy, in the case of reversible 
mill engines, through the medium of a F%éttinger 
transformer. May I recall bere that a similar-instal- 
lation was realised by us several years ago at the 
Terni steel works for the manufacture of armour- 
plates (the power transformer being electfic). 

The electric blast-furnace is not yet widely used in 
industry, but the development of electric furnaces 
destined to the production and refining of steel is 
certainly assured, especially in works using hydro- 
electric current as motive power. It is likely that 
various combinations of the electric furnace with the 
Thomas converter or the basic open-hearth steel 
will in future be the characteristic feature of that 
special iron metallurgy which is the necessary con- 
sequence of a dual source of heat. It will be the 
topography of the region or more exactly the place 
of the works on the “ electric map ’’ of France that 
will determine the proportionate demand to be made 
from either of the two sources. 

These are entirely new vistas opening up before 
our engineers. Nor should they, on that account, 
forget the questions of internal organisation, more 
immediate and more varied in their form. 

The immediate improvements capable of realisa- 
tion in a great number of ironworks must strike the 
unbiassed visitor. It is seldom, indeed, that there 


is a perfect equipoise between the productiveness of 
furnaces and the output of forging machinery, presses, 
or hammers. Still more seldom has the general 
topography of the workshop been attended to and 
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the position of the various engines planned with a 
view of ensuring a rational transit of the products 
through the different stages of their manufacture. 
The result of that general defect of organisation is 
always an increase of what is conventionally termed 
“dead stops,” which ought more rightly to be called 
“harmful stops,’’ for the power of words is great. 
The mere change of words might perhaps wake every 
mind to the necessity of reacting against such deplor- 
able losses of time, which it is easy to reduce without 
any new-inventions, but by instituting a better dis- 
cipline. I carried out the following experiment, 
destined to show the importance of “ dead stops” 
in current forging operations. 

Two compressed steel ingots, weighing respectively 
twenty-one tons, were selected, as they came 
from the moulds, to be forged into three 220 mm. 
Schneider mortars (8. 6in.) and one 155 mm. Schneider 
howitzer (6in.). 

Particular attention was bestowed on the former 
through all forging operations ; the latter was left to 
the current routine of the gunshop. Now, whereas 
it took eleven and a-half days and seven heatings 
(plus one of annealing) to transform the former, for 
the latter forty-three days and nine successive heat- 
ings (plus one of annealing) were necessary. The 
expenditure in fuel was, therefore, more considerable 
for the latter ; but especially there was ample scope 
for “* dead stops.” 

Thus in dealing with most industrial problems we 
are brought back to an examination of what will con- 
stitute a good organisation even before making re- 
search in scientific improvement. Such research 
must be undertaken only when once “‘ our house is 
in order ’’---that is to say, when the adopted organisa- 
tion sets each thing in its place and leaves the respon- 
sible heads with sufficient freedom of mind to devote 
a part of their time to technical questions. 

Lastly, the scientific research destined to improve 
the industrial technique is, it seems to me, of a rather 
special order, and, at any rate, notably different 
frem research such as is practised by the scientists 
and professors of our great scientific institutions. I 
am inclined to think—and I believe I have shown 
you on what facts my opinion is grounded—that our 
metallurgical industrialists can derive much profit 
from scientific research, on condition that the ques- 
tions are stated and treated in the proper manner— 
that is to say, in taking into account the results already 
attained, regardless of their origin, however empirical 
it may be, and, above all, in limiting the field of re- 
search to the immediately realisable object in view. 

Our French engineers and scientists are still imbued 
with the classical bias obtaining of old among us, and 
always seek to realise their scientific ideal by setting 
up doctrines of unexceptionable symmetry in accord- 
ance with the strictest rules of Cartesian logic; 
British engineers and scientists, having outgrown 
that too rigid and geometrical discipline, more often 
obey the call of their independent imagination. The 
results thus attained constitute a vast province 
extremely varied in aspect, but it is plain that it is 
more than ever indispensable to sacrifice a little of 
the picturesque, and to set bounds to that splendid 
riot of individual enterprise, not with the view of 
marshalling individual minds in due order according 
to the German methods of work, and then stripping 
them of all spontaneity, but only to realise a unity 
of purpose necessary to their right use and quite 
consistent with the free play of each mind. 

IT am afraid that I shall appear most exacting to 
our younger engineers, fresh from college, and fired 
with enthusiasm for the “ scientific sport *’ that they 
have practised for many terms, and even more so 
no doubt to older scientists inured to disinterested 
research. But I am convinced that I am in the right, 
and I should be most happy to bring some of you 
to share my opinion, for a close collaboration of 
scientists and metallurgists on bothsidesof the Channel 
is certainly one of the chief factors in the rapid re- 
storation of the balance of the world so gravely dis- 
turbed during the last years by the folly of German 
Imperialism. 








INSTITUTION OF MECHANICAL ENGINEERS. 


At last Friday evening's meeting of the Institution 
in London—the last meeting of the current session— 
the discussion of Miss Monkhouse’s paper, “* The 
Employment of Women in Munition Factories,” was 
resumed. There was also read and discussed a paper 
by Mr. Ben H. Morgan, entitled “The Efficient 
Utilisation of Labour in Engineering Factories (with 
special reference to Women’s Work).”’ Mr. Morgan’s 
paper, it may be remarked, should have been read 
along with Miss Monkhouse’s on March 15th, but 
various difficulties, now happily composed, arose to 
prevent this intention being carried out. We shall 
reprint the salient portions of Mr. Morgan’s paper in 
@ later issue. 

The discussion of the two papers was conducted 
simultaneously. The meeting was well attended, 
quite a lot of ladies favouring it with their presence, 
but the discussion failed to reach any high level. 
In fact, we were conscious of having heard, and heard 
several times before, all that was said by the different 
speakers. The truth is, that there is little or nothing 





of a fresh nature that can now be said regarding 





women’s work in engineering factories. Mr. Morgan’s 
paper, it is true, did not deal solely with women’s 
work, but the speakers in the discussion practically 
unanimously confined themselves to this theme. 

The two principal aspects of the matter dwelt upon 
were the questions whether women would remain in 
their present engineering employments after the war: 
and whether women could ever become engineers in 
the full sense of the word. Sir Herbert Austin said 
that the fear that women would not remain with them 
after the war, and therefore that the time, trouble 
and expense required for their training would be lost, 
was one of the chief reasons why some employers 
hesitated to-day to make use of their services for war 
work. He himself, he said, was not looking forward 
to employing women in his shops after the war, 
although to-day le had 6000 or so working for him, 
and although he quite admitted their great value 
under present conditions. Some people, he remarked 
further, were wondering whether after the war 
women would be allowed to work as they were now 
doing. To his mind, it was more important to be 
able to answer the question: Would women be 
willing so to work when peace was restored? Sir 
Guilford Molesworth was certain that many women 
would remain in our engineering shops after the war, 
and was chiefly concerned with their protection 
against what he described as their “‘ enslavement by 
the trades unions.” Mr. John Abbott was of the 
opinion that the question of whether women would 
remain or not would be settled most probably by the 
ordinary laws controlling labour supply, namely, by 
the laws of demand and competition. Major 8S. 
Heckstall Smith employed women on aeroplane work 
before the war and hoped to do so after it was over. 
It was imperative that they should be employed, 
particularly in the case of a works which was situated 
as his was, in a remote neighbourhood, for unless the 
women of a family could find remunerative employ- 
ment sufficient money to keep the home together 
could hardly be obtained under the present cost of 
living. Miss Monkhouse, in replying to the discussion, 
expressed the hope that employers and the trades 
unions would allow women to remain, and that with 
the recognition of the unions, they would be given a 
definite place in our industrial system. Mr. Morgan, 
in his reply, urged that dilution of labour was to be 
regarded purely as a war measure, and that its 
economic side should not be unduly emphasised. 

With regard to the question as to whether women 
will ever become engineers in the full sense of the 
term, opinion was about equally divided, although 
no one, we noticed, thought it worth while to ask any 
of the ladies present whether they wanted to become 
engineers. On woman’s ability to become an engineer 
the views expressed were mostly favourable, although 
some speakers, such as Mr. Wm. Reavell, in recounting 
his experiences with his women workers, had to admit 
that on certain classes of work, such as filing and 
fitting, their abilities seemed to be distinctly limited. 
Miss Monkhouse seemed to us to touch the root of the 
whole matter when she said,in her reply to the 
discussion, that whatever a woman undertook to do 
she had still, as before, to feed, clothe, and nurse her 
menfolk and children. The question of domestic ties 
was, in fact, generally recognised as the chief stumbling 
block, both to the permanent employment of women 
in engineering factories and to their becoming 
engineers as boys now become engineers. 

Mr. C. F. Proctor succeeded in striking a note less 
worn by repetition than most. He dwelt on the 
philosophical side of women’s employment, and 
showed himself an advocate of their retention in 
engineering factories on far-reaching grounds. The 
laws of inheritance, he said, proved that man derived 
from woman, and that woman derived from man. 
We could therefore only improve our own status 
and abilities by improving those of women. We take 
this to mean that in Mr. Proctor’s opinion the only 
way to improve the breed of male mechanics is to 
make their mothers mechanics before them. This 
view opens up an interesting prospect for academic 
discussion, but we are afraid that few engineers at 
this time, or for many years to come, will care to add 
anthropology to their other studies. 








Tuer Minister of Railways in the South African Govern- 
ment, in presenting his railway budget, said that one of the 
greatest difficulties with which the Administration had 
been faced was that of engine power. The maintenance 
of locomotives in good order was a problem that touched 
every country in the world. The British railways had 
had to send 700 engines overseas for military purposes, 
and they had 1400 locomotives over the usual number 
awaiting repairs. The South African position had been 
slightly improved. There had been a considerable im- 
provement in the water supply, and by resorting to various 
expedients, the Union had succeeded in keeping about 
75 per cent. of its engines in commission. In 1916 26 per 
cent. of the engines were out of repair, but in 1908 the 
Cape had 29 per cent. of its locomotives in the shops, and 
Natal had 30 per cent. The greatest difficulty had been 
experienced in obtaining delivery of new engines. Last 
year twenty-nine new standard gauge engines had been 
placed in service, but 132 were still under order, and 
twenty-eight ordered from America, were expected to be 
ready for shipment within a few weeks. Under all the 
circumstances, Mr. Burton considered South Africa was 
really in a much better position than might have been 
expected after three-and-a-half years of war. 
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THE FORMATION OF DIAMOND.* 
By Sir CHARLES PARSONS, F.R.S. 


(Continued from page 387.) 


Notre.—We are able to give to-day the illustrations 
referred to in the first part of the lecture, which were 
not received in time for last week's issue. Sir Charles 
referred to them very briefiy, but the reader will find 
no difficulty in identifying the cuts from the general 
description. The first three figures illustrate the 
apparatus employed when high pressure and electric 
heat were used together—Fig. 1 in the case of liquids, 
Fig. 2 for powders with or without liquids and gases, 
and Fig. 3 for melting carbon. Figs. 4 and 5 show the 
arrangement used with a duck-gun, Figs. 6, 7, 8 
show the experiments referred to in the later 
paragraphs of the part of the lecture printed last 
week.—Eb. THE E. 


EXPERIMENTS ON PRESSURE IN Cast IRON 
WHEN COOLED. 

Ir has been generally assumed that iron rich in 
carbon expands on setting, and that this supposed 
property is a contributory cause in the formation of 
diamond by increasing the pressure in the ingot. 

We made several experiments by pouring iron, 
saturated with carbon, from the electric furnace 
through a narrow git into a very massive steel mould, 
closed at the bottom with a breech serew—Fig. 9. 
When cold the breech screw was easily removed, and 
there was no sign of there having been any appre- 
ciable pressure on the threads. Not being sure that, 
because of capillarity, the corners of the mould had 
been quite filled, a steel mandril was, immediately 
after pouring, forced down the git hole by a press 
giving a fluid pressure in the mould of 75 atmospheres. 
The observed pressure on the breech screw appeared 
not to have exceeded this pressure. Highly car- 
burised iron, therefore, does not expand with any 
considerable force on setting. 

The reason why a lump of cast iron thrown into a 
ladle of molten metal first sinks to the bottom and 
soon rises and floats on the surface is probably that 
cast iron is about seven times stronger in compression 
than in tension. Therefore, when a sufficiently thick 
layer of the cold metal has been heated, the interior 
is torn asunder by the expansion of the outer skin, 
and the specific gravity of the whole mass is dimi- 
nished. 

We may, therefore, safely conclude that when iron 
is suddenly cooled, the only compressive bulk pres- 
sure that is brought to bear on the interior is that 
arising from the contraction 5f the outer layers after 
setting, and with highly carburised iron this can only 
be moderate because of the low tensile strength of the 
metal, and cannot exceed about 1000 atmospheres. 

Moissan observed that spherules or globules of iron 
with cracks never contained diamond. To such he 
attributed a loss of mechanical pressure; we now 
think that they merely provide an outlet for the 
occluded gases from the metal. We have made 
experiments by pouring highly carburised iron and 
alloys of iron on to iron plates, the cooling taking 
place from one side only, and under such conditions 
no diamond results ; in fact, it only occurs when the 
ingot or spherule is cooled on all sides simultaneously 
so that a gas-tight skin is formed all.over before the 
centre is cooled. 

Since my paper to the Royal Society, in 1907, the 
experiment of heating iron in a carbon crucible, and 
transferring it to a steel die, and subjecting it to 
11,200 atmospheres, has been repeated, this pressure 
being many times greater than can occur in a cooled 
ingot, and it has been found that if the iron is allowed 
to set before the pressure is applied, the amount of 
diamond is much greater than if pressed when very 
hot, and while still molten, and that under the former 
condition it is about the same as when the crucible 
is cooled in water. The only reason that suggests 
itself to account for this is, that when pressure is 
applied, while very hot, some of the iron permeates 
the carbon of the crucible, and because of the greater 
specific heat and lesser conductibility of the carbon, 
the iron next to and in the carbon remains molten 
after the ingot has been cooled from the top by direct 
contact with the steel cup on the face of the plunger ; 
thus when cooling, the occluded gases have a free exit 
from the ingot through the molten metal (which is 
pervious to gas) into the carbon of the crucible, and 
are not retained in the ingot to the same extent as 
when it has set before pressing, and is enclosed on all 
sides in an envelope of iron impermeable to the gases. 

These experiments, I think, it will be agreed, dis- 
pose of the bulk-pressure theory of the production 
of diamond in cooled iron. In fact, none of our 
experiments have shown that bulk-pressure has any 
effect whatever on the production of diamond, unless 
in so far as it may affect the amount and distribution 
of the occluded gases within the ingot. Several 
experiments were made to try the effect of extremely 
quick cooling, by transferring a crucible with a charge 
of iron from the electric furnace to the press and sub- 
merging it in carbon dioxide snow, and also in water, 
at 6000 atmospheres—the analysis showed very. little 
diamond. Other experiments where extremely 
quick cooling was effected not under pressure con- 
firmed the view that quick cooling as such is not a 
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factor in the production of diamond, and that carbon 
is not caught in a state of transition by quick cooling. 

Experiments were made on oxidising alloys of iron 
by superheated steam after heating in the electric 
furnace; large residues of crystalline oxides of the 
metals of the alloys resulted as had been observed 
by Marsden in silver, and there also was a small per- 
centage of the residue (about 5 per cent.) of very 
minute crystals which burnt in oxygen, and had a 
specific gravity of 3.5, and are, therefore, diamond. 

This part of the subject appears to merit further 
investigation. 


EXPERIMENTS UNDER VACUUM. 


The presence of diamond in some meteorites sug- 
gested a series of experiments under various degrees 
of vacuum up to the highest obtainable. 

It seems probable that in past ages some meteoric 
matter may have been melted by collision or ejected 
into space in a molten state and cooled by radiation, 
and that under such conditions absence, or diminu- 
tion, of occluded gases might be a factor conducive 
to crystallisation of diamond. 

More than fifty experiments were made with elec- 
trical heating of a carbon crucible under vacuum. 
Fig. 11 shows the tirst container used, which was 
evacuated to about | mm. of mercury by three steam 
jets in series with an air pump and jet condenser. 

This apparatus was subsequently replaced by a 
molecular air pump of very large capacity working 
in series with two other pumps, which could main- 
tain an X-Ray vacuum during the whole of an experi- 
ment. Fig. 12 shows the container. The suction 
outlet to the pump is 18in. in diameter. 

When in this apparatus iron and alloys of iron 
were heated under high vacuum, the large volume 
of gas given off by the metal was very striking, and 
unless the heating was very gradual much of the metal 
was ejected from the crucible. It became quite 
apparent from the experiments that metal ejects 
the occluded gases slowly and absorbs them slowly. 
It was remarkable that in no experiment under a 
vacuum higher than 2 mm. was diamond ever found 
in the ingot in the crucible, but it was found in the 
ejected iron which had not fully parted with its 
occluded gases. Here again we have impressed on 
us by these experiments that occluded gases are 
essential to the production of diamond in cooled iron. 
Experiments were made under low vacuum—Fig. 10 
—averaging about lin. of mercury, the gas in the 
container being 95 per cent. carbon monoxide. The 
heating up was prolonged and the cooling was effected 
solely by radiation and convection, and was rela- 
tively slow, occupying 15 sec. from switching off the 
current to the setting of the metal. Some of the 
diamonds produced in this way, the largest measured 
0.7mm. in length. 

Let us for a moment recur to the experiments 
designed to impose the greatest possible bulk pres- 
sure on carbon and also on iron. The experiments 
designed to melt carbon have been carried up to 
15,000 atmospheres steady pressure, and to 300,000 
atmospheres momentary pressure, which pressures 
are nearly up to the maximum possible with the 
materials at our disposal. 300,000 atmospheres, 
or 2000 tons per square inch, is about one half the 
probable pressure at the centre of the earth—but only 
a fraction of one thousandth’s part of the pressure 
at the centre of large stars or also of the pressure 
produced by the impact of large bodies in space. By 
such collisions and intense heating and cooling, short 
or prolonged, of large masses might occur by the 
adiabatic compression of the central portions of the 
colliding bodies. Under such conditions the Moissan 
effect might be produced on a large scale, and if heat- 
ing and cooling of iron are the only essential condi- 
tions, would result in the production of large dia- 
monds. One source of diamond may, therefore, be 
attributed to prehistoric falls of meteorites. The 
artificial reproduction of such conditions is obviously 
beyond our reach. Up to the present, as we have 
said, the only proved source of artificial diamonds 
is from iron or silver intensely heated, and then 
cooled with more or less rapidity. I now pass on to 
further consideration of this question. 

We have seen that the evidence is very strong, or 
perhaps conclusive, that the occluded gases which 
escape on the setting of the metal and during cooling 
are a vital factor, and that unless such gases are 
retained within the ingot no diamond results. We 
have further seen that great pressure on the metal 
when molten and cooling makes no difference in 
the yield, also that the retention of the occluded 
gases is in this case likewise essential. The experi- 
ments under vacuum have shown that if the metal 
has had time to lose its occluded gases no diamond 
occurs, so that we may conclude that under all bulk 
pressures on the metal occluded gases are an essen- 
tial factor. t 

Let us consider what happens inside an ingot or 
spherule when rapidly cooled simultaneously on 
all sides. It is first surrounded by a thin coating 
of solidified metal, which below 600 deg. Cent. is 
nearly impervious to gases. As the coat thickens, 
layer within layer, more and more gas is ejected by 
the solidifying metal, and is forced inwards, the 
diminishing nucleus of molten metal and its semi- 
solidified centre layer still pervious to gas receives 
the charge, and as this process progresses the pres- 
! sure may rise higher and higher, though there-may 








——_——____________ oe 


be a limit to the pressure against which the meta] 
is able to eject gas when setting. All we, however 
know is that the mechanical strength of the ingot 
or spherule places a limit of about 1000 atmospheres 
to the gaseous pressure when concentrated into a 
small nucleus. In the case of some iron alloys 
which occlude more gas than iron, most of the 
spherules are split or shredded with an appearance 
consistent with this view. 

[It would seem that the chief and only function of 
quick cooling in the production of diamond in an 
ingot or spherule is to bottle up, and to concentrate 
into local spots within it, under high pressure, the 
gases occluded in the metal which, during slow cooling, 
would partially escape, while the remainder would 
become evenly distributed throughout the metal. 

Croékes’ microscopical examination of diamonds 
with polarised light supports this view. I now quote 
@ passage from his lecture at Kimberley in 1905. He 
says: “‘I have examined many hundred diamond 
crystals under polarised light, and, with few excep- 
tions, all show the presence of internal tension. On 
rotating the polariser, the black cross most frequently 
seen revolves round a particular point in the inside of 
the crystal; on examining this point with a high 
power, we sometimes see a@ slight flaw, more rarely a 
minute cavity. The cavity is filled with gas at 
enormous pressure, and the strain is set up in the 
stone by the effort of the gas to escape.” 

Diamonds appear to be formed in the metal after 
it has set. Moissan found that the diamond occurred 
near the centre of the ingot, and he remarks that 
natural diamonds must have been formed in a pasty 
matrix, because they never show evidence of attach- 
ment to a hard body. But the most conclusive proof 
seems to be that we have found that a diamond is 
rapidly corroded by highly carburised iron just before 
setting, so that a microscopic diamond could not 
exist in molten metal for a second. 

On the whole I think that diamond is probably 
formed at a temperature of about 690 deg. Cent., one 
of the points of recalescence, while the metal is still 
somewhat pervious to gases. 

A heat treatment at high temperatures in the 
electric furnace appears to be essential, and it is 
probably required to form carbides, within the mass, 
other than those of iron, and which react with the 
occluded gases after solidification. The view that 
carbon monoxide is the most important of the occluded 
gases is supported by the increased yield of diamond 
from iron which has absorbed much of this gas before 
cooling, and also by the fact of its combination with the 
metals, and also with silica and sulphur as carbonyls. 
Its remarkable action in association with iron on 
carborundum appears further to emphasise this view 
In this connection Carpenter observed some years ago 
that the gases given off from cast iron at red heat 
under high vacua contained silica. We have seen 
that in rapidly cooled iron the occluded gases must 
be much compressed at the time the diamond is 
formed, and Mond has shown that pressure, in the case 
of iron, increases the yield of ferro carbonyl, and also 
is essential to the formation of the carbonyls of some 
other metals. F 

There is strong evidence to support the view that 
the action may take place solely between iron, car 
borundum, sulphur, and carbon monoxide. It is, 
however, probable that other metals may also be 
involved, and that the action is one of great com 
plexity. It must always be remembered that the 
yield of diamond is extremely small, and therefore 
very small traces of some of the elements may suffice 
to satisfy the action. Very little is, however, known 
and patient experimental research has here a most 
attractive field. As I have said, the largest percent - 
age of diamond we found in cooled iron was estimated 
to be 1 + 20,000 the weight of the iron, and 1 + 1000 
part of the carbon present, and if we assume that the 
iron contained a volume of carbon monoxide equal to 
.69 of the volume of the ingot—a common proportion 
—the weight of carbon in the carbon monoxide 
exactly equals the weight of diamond. The yield of 
diamond from the South African Blue Ground of the 
De Beers Mine in 1904 was_ 1 — 5,400,000 of the 
weight, so that the yield from cooled iron in the best 
experiment has been 270 times greater. 

I am not disposed to speculate, but may venture to 
suggest that it would seem. probable that if a large 
mass of iron, alloyed with other elements, was sub- 
mitted to suitable heat treatment, and after setting, 
but when still at a temperature permeable to gas, was 
subjected to carbon monoxide at a pressure of about 
1000 atmospheres for a long time that segregations 
might take place slowly within the mass, and diamonds 
in payable quantity and size might be produced. This 
experiment virtually consists in replacing the cold 
metal envelope thrown around the ingot by a gaseous 
envelope at a superior pressure, which will not only 
imprison the occluded gases, but further, by the 
ingress of additional gas into the metal, may induce 
the formation of diamond throughout the whole of the 
ingot. It may be found that higher gaseous pressures 
than those permissible in a cooled ingot may increase 
the yield, and if this is found to be the case they can 
be easily applied. 

In rapidly cooled iron there is a steep temperature 
gradient in the metal, but when under gases at high 
pressure it seems probable that the natural tendency 
to segregation on slow cooling may suffice to deter- 
mine the local concentrations which form diamond. 
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The presence of crystals of silica, alumina and mag- 
nesia, and the spinels and pyrope, &c., associated with 
diamond in rapidly cooled iron alloys, and also when 
oxidised by steam, appears to have a bearing upon the 
presence of similar crystals generally found in associa- 
tion with diamond and merits further investigation. 
The solution which I have indicated appears to be 
compatible with the conclusions of Bonney that 
eclogite is the parent-rock of the diamond in South 
Africa. He says: ‘‘Thus the diamond has been 
traced up to an igneous rock. The ‘ blue ground’ is 
not the birthplace either of it or of the garnets, 
pyroxenes, olivine, and other minerals, more or less 
fragmental, which it incorporates. The diamond is a 
constituent of the eclogite, just as much as a zircon 
may be a constituent of granite or a syenite. Its 
regular form suggests that it was the first mineral to 
crystallise in the magma.” The solution we have 


suggested also accounts for so small an amount of 
carbon having escaped oxidation, for according to our 
view both the diamond and the eclogite have been 
crystallised in iron at comparatively low temperatures. 
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It is possible that there may be other feasible solu- 
tions to the problem. For instance, it is possible 
that at a suitable temperature carbonic oxide under 
high pressure might cause diamond to crystallise in 
olivine, blueground, or eclogite, if some of the con- 
stituent elements were present, as metals and carbides, 
with some it would form carbonyls, and with others 
it would react. 

On this supposition no molten iron matrix is 
required, and the diamonds would be formed in blue 
ground itself at an earlier stage of its formation while 
at a red heat and before hydration, deep down in the 
earth under high gaseous pressure ; the field is wide 
and complex, and reliable landmarks have been 
difficult to locate. Now, however, as I hope a reliable 
path has been found, progress should be more rapid 
in the future. 

In conclusion, I desire to express my obligations 
for kind assistance and advice to Sir Dugald Clerk, 
Professor Jeans, Mr. Stanley Cook, Mr. A. Campbell 
Swinton, and to many other friends, as also to Mr. H. 





M. Duncan, who has acted as my assistant and analyst, 


Swain Sc 


and has given valuable help in the collection and 
tabulation of the whole of the experiments. Lastly, 
to Mr. Van Mopez and to Mr. Hirsh and Professor 
Liversidge, who have kindly lent me some of the 
diamonds. 








Accornin¢ to the report of the United States Bureau 
of the Census there were, in 1914, 103 establishments 
engaged in the manufacture of freight and passenger cars 
for steam railway service. These plants employed on the 
average 58,988 persons, and the total value of products was 
194,775,669 dols. (say, £30,000,000). In the same year 
also there existed 1362 steam railway car repair shops, 
which hired on the average 361,925 persons, and the value 
of the products of which was 514,041,225 dols. (say, 
£103,000,000). The average value of passenger-service 
cars increased from 7526 dols. (say, £1500) in 1899 to 
12,800 dols. (say, £2560) in 1914; and freight-service cars 
from 533 dols. (say, £106) in 1899, to 825 dols. (say, £165) 
in 1914. This increased cost per car is largely due to the 
more extensive use of steel dn the construction of cars 





and to the building of larger cars. 
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FIRE-LIGHTERS FOR LOCOMOTIVES. 


Ow1ne to the necessity for exercising the greatest 
economy in our timber feserves, it behoves users of wood 
to avail themselves of all possible means and improvements 
to effect the desired end. A considerable amount of 
timber is used by the railways for the lighting of loco- 
motive fires; we understand that it amounts to about 
1 ewt. per locomotive each time the fire has to be re- 
lighted. To reduce the large amount of wood thus 
eonsumed, Messrs. M. Glover and Co., of Leeds, have 
designed a plant for the.manufacture of fire-lighters which, 
although still composed of wood, are built up in such a 
manner that a few pounds of material are made of 
equivalent value for fire-lighting purposes to a hundred- 
weight with the old method. The machinery by which 
the fire-lighters are made from old sleepers or wagon wood 
is illustrated in the accompanying engravings. On the 
left-hand side is shown the horizontal machine, by means 
of which the blocks of timber are cut into slabs. The 
blocks are fed into the vertical hopper by hand, and as each 
block reaches the bottom, a plunger, operated by a 
reciprocating slide, driven by a crank shaft, connecting- 
rod, and belt and pulley, pushes it against a steel slabbing 





bronze token coins would be the separate concern of each 
individual State. What is aimed at here is the establishment 
of a system of exactly commensurate gold coins. 

As regards the amounts of the alterations to be made, to strike 
a mean between the values of £1, 5 dols., and 25 francs might be 
considered to involve a less change in the £, and more in the 
dollar—the only unit which would be decreased in value—than 
is consistent with a reasonably equitable distribution of the 
alterations. If the unit coins of two nations only were in 
question, a mean proportional would effect an equitable dis- 
tribution of the ch in value; but as there are three different 
units to be brought into commensurate relationship, it is 
impossible that the proposed changes in value can be distributed 
proportionally amongst them. I therefore suggest that the 
changes shall be arrived at as follows :—Take £1, equal to 
240d.; and 25 francs, equal to 237.825d.; then the mean 
proportional between these two values is 238.91d. Now take 
a mean proportional between this value and 5 dols., or 246. 624d. 
This works out at 242.737d., which would be the value of the new 
sovereign. We then have >—New {£1 = 242.737d., increase 
2.737d. = 1.14 per cent. New 1 dol. = 48.547d., decrease 
0.778d. = 1.577 per cent. New france = 9.709d., 
0. 196d. = 2.06 per cent. 

These alterations are so small that they would scarcely seem 





increase 





noticeable in the midst of the present upheaval in values. 
Whether my suggestions are adopted or not, we may all 


If trade is very busy, put on two shifts. First shift from 
5 a.m. to 8.30, then 9 to 1 p.m., working six days. Second shift, 
from 1 p.m. to 5, then 5.30 to 10 p.m., working five days. Hach 
shift would put in forty-five hours. Pay day to be on Friday 
at 1 p.m. 
Workmay, 


May 4th. 


Sir,—In reference to time-keeping, the plan adopted in some 
French works seems to operate successfully. It is this ; —1¢ 
a man does not arrive fifteen minutes after opening hour, |e is 
not admitted to works till after dinner hour. Thus he |cxses 
four or five hours, and disciplinary action is taken. After all, 
time-keeping is a matter of precedence. Men who operate 
railway trains must be’ punctual, or they are disciplined, and 
cases of discipline on this account are rare. ~ It is merely because 
the men take it as a matter of course that they must be punctual 
in this service. 

W. G. Lanpoy. 


Loudon; May 4th. 


THE EDUCATION BILL. 


Srr,—On account of the fact that the Education Bill eo) jos 
before the House of Commons on Tuesday and Wednesday next, 






































LOCOMOTIVE FIRE-LIGHTER AND MACHINES FOR MAKING 


knife which cuts the block into slabs of the desired thick- 
ness. The machine is arranged so that whether the block 
be sleeper size or wagon size wood, the block is slabbed in 
the centre so that a 2}in. block would be split into two 
ljin. slabs, or a Sin. sleeper block into two 2}in. slabs. 
The slabs are then taken to the machine shown on the 
right-hand side of the illustration, and are chopped into 
sticks about l}in. thick. The machine has an automatic 
feed, by which the slabs are fed up to the knife. The 
sticks, 6in. long, are then wired, nailed or otherwise 
stuck together in grid form, as shown in the drawing 
between the two machines; one such grid being, we are 
informed, sufficient for lighting a locomotive fire. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





DECIMAL COINAGE. 


Sir,—-In view of the Bill now in Parliament -seeking to 
establish a decimal system of coinage, it would seem not out of 
place to consider a slight readjustment in values of unit coins 


which would facilitate the computations of international 
exchange as between ourselves and our Allies of Belgium, France, 
italy, and the United States. If it should be possible for as to 
agree amongst ourselves on the points I am about to suggest, 


the other countries in the Latin Monetary Union would, no doubt, 
follow suit, and we- should then have so satisfactory an inter- 
linking of our monetary systems as would encourage the hope 
that some at least of the other nations might be induced to come 
into line with us. This would probably be as near an approach 
to a universal coinage as can ever be reasonably hoped for. 

The system of decimal division of the £ as our British unit 
which the present Bill proposes is excellent, and seems by far 
the best that could be adopted, the £ being the most satisfactory 
unit for conveying to the mind—at any rate of English people— 
a clear idea of the values of large sums of money. 

This being decided, what I have to propose for consideration 
is that our Allies and ourselves should endeavour to agree on 
making a slight alteration in the intrinsic values of our unit 
coins—the £, the dollar, and the frane—by such amounts as 
would make the gold values of the different units exactly 
commensurate with each other, that is, the £ should contain 
exactly five dollars, and exactly twenty-five francs, the dollar, of 
course, containing exactly five francs. The necessary adjust- 
ments in value are quite small in amount, and with the present 
disorganisation of prices could be made without any appreciable 
addition to the existing confusion. By the time that prices 
shall have settled down towards the normal, the alterations 
would not be noticed, and new values would then be established 
without the change being felt. 

The principle on which the readjustment of values should be 
made requires some little consideration. It would be desirable, 


indeed necessary, that the standard of gold fineness for the 
coinage should be exactly the same in all the countries coming 
into the arrangement, and that the weights of the gold coins 
should be calculated on the metric system. Silver, nickel or 














congratulate ourselves on the prospect of having our money 
decimalised at last, and it is to be fervently hoped that the present 
Bill is only the precursor to a complete reform of our chaotic 
“system” of weights and measures, by the adoption of the 
simple metric system. 
GEORGE LowTHIAN. 
London, May 4th. 


LOCOMOTIVES. 


Sir,—Now that railways are hard pressed for locomotives, 
the point arises as to whether the engine which is the easiest 
to maintain, and therefore requires a minimum time in the 
running shed, is not superior to the engine which may be 
theoretically a more perfect machine, but which is more costly 
to build and maintain. 

One of the greatest advantages in connection with running 
repairs is to have outside cylinders, valves and valve gear. The 
motion is more easily cleaned, inspected, and lubricated. Any 
repairs, such as replacing piston or piston valve rings, piston-rod 
packing, closing the guides, &c., can be carried out quickly and 
without use of a pit. This is of great importance when a shed 
is overloaded with engines. 

It seems, too, that the advantages of Walschaerts or Joy gear 
over the Stephenson are often not fully appreciated. One point 
in particular is wear. The link motion is practically direct action, 
i.e., the excentric rods have a travel equal, or nearly so, to that of 
the valve—in full gear. So any lost motion is conveyed to the 
valves without much reduction. On the Walschaerts or Joy gear 
the source from which motion is derived for valve travel is often 
reduced at the valve in the ratio of 3 or 4 to 1, while in the lead 
portion of these gears the reduction is even greater. 
Consequently, any wear in the gear is greatly reduced at the 
valve, on account of these larger leverages. 

Outside cylinders leave plenty of space between the frames 
for the brake cylinders, making them in turn easily accessible. 

A feature of American practice which facilitates repairs is the 
so-called “ turret,” from which steam for all boiler accessories is 
taken. Steam to the turret can be shut off by a valve, and any 
packing or repairs to valves operating the various devices may 
be made while the boiler is in steam. 

Other features, which might at first sight seem an unnecessary 
luxury in England, are rocking grates and self-dumping ashpans. 
But would they not be a good investment, especially now that 
cost of labour has increased ? With these devices a fire can 
be dumped or cleaned in much less time, and with less manual 
labour. 

Returning to the question of running gear, can it be proved 
that the more costly inside cylinder or four-cylinder locomo- 
tive earns more than one with two outside cylinders ? 

W. G. Lanvon. 

London, May 4th. 





LOST TIME. 


Srr.— Would you care to have a workman’s suggestions about 
the “hours” question ? Commence at 8 and work till 12. 
Then from 1 to 5, Saturday 8 to 12. This would make a 
forty-four hours’ week, which is what the draughtsmen and 
clerking staff now do. This I should make the standard week. 
If trade is busy, then put in another two hours at night—from 
5.30 to 7.30, at time and a quarter rate. 


PEXSBNSAOWrOYW SOREN ONENESS 


IT 


I should like to place before your readers’ notice the following 
resolution that was passed by the Executive Council of the 
Federation of British Industries :—- 


“ Resolved that, having regard to the apparent mis- 
conception existing in regard to the attitude of the Federa- 
tion of British Industries on the Education Bill, the Counc! 
place on record their full sympathy with the objects at which 
the Bill aims, namely, the improvement and extension of 
education in this country, and will give all possible support 
in attaining these objects. They believe, however, that 
these object t be d in the fullest degree unless 
due provision is made for a full-time secondary education 
for the largest possible number of children. But before 
enacting any system of universal part-time education. time 
should be afforded to enable the employers and employed 
to give consideration to any peculiar needs or difficulties of 
particular industries and districts.” 

R. T. NuGEnt, Director. 
Federation of British Industries, 


+tai. 





London, May 6th. 








FaILurRe OF THE SUBMARINE MEeNnAcE.—Speaking at a dinner 
at the National Sporting Club on Wednesday evening, Admiral 
Sims said a year ago the submarines were destroying one million 
tons of shipping a month. Since April last year the sinking had 
been steadily going down, while the curve of the building pro- 
gramme had been going up. At the present rate these curves 
would cross inside of two weeks, and from that time on we should 
be increasing our shipbuilding, instead of the submarines 
decreasing it. Germany knew that as well as we did. 


Women’s Lasour IN THE Gas Inpustry.—-We have received 
from the British Commercial Gas Association a copy of an issue of 
the monthly illustrated publication, A Thousand and One Uses jor 
Gae, This number, originally intended to appear in February, but 
delayed by circumstances over which the Association had no 
control, is important in that it deals with the work done by 
women within the gas industry during the past two years or so. 
The variety of the jobs entrusted to them—many of which, such 
as ordinary navvying, trucking coal, handling tar-barrels and 
breaking up spent oxide, would before the war have been 
deemed quite beyond their capacity—is astonishing. 


Use or WATER METERS IN AMERICA.—-The saving effected by 
supplying water through meters is clearly shown in figures 
recently published in the report of the Chicago Bureau of Public 
Efficiency :— 


Average daily Percentage . 








Estimated consumption f sees 
City. Population. riapicn Of Services 
y P toulen 8). metered. 
New Orleans, La. 378,000 75 100 
Kansas City, Mo. 380,000 89.5 80 
Columbus, Ohio. .. 216,687 ° .. 90.5 96.1 
New York, N.Y.. ..- 5,602,000 ee 26.8 
ton cf, ones 762,700 ae 105 66 
Springfield. Mass. 106,280 106 97.7 
veland, Ohio . 845,000 113.2 98.4 
Milwaukee, Wis. . 440,000 118 99 
Cincinnati, Ohio. .. 415,000 126.3 69 
St. Louis, Mo. .. .. 755,000 130 Be 
Washington, DA’... 364,088 136.5 77 
Los Angeles, Cal. . .. 133,535 140 88 
Detroit, Mich. .. 781,133 ° 168.5 36 
Philadelphia, Pa.. 1,700,000 176 16 
Chicago, Til. o- «. 2,401,983 258.9 6.9 
kt ae 486,000 $29 5 
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SHIP PLATE BENDING PRESS 


HOLLINGS AND GUEST, LIMITED, BIRMINGHAM, ENGINEERS 





SHIP PLATE BENDING PRESS. 


THE. accompanying engraving represents a large ship 
plate bending press which has recently been made by 
Hollings and Guest, Limited, of Thimble Mill-lane, 
Birmingham. The machine will bend a plate 16ft. long, 
and has the advantage that it will bend up a plate to an 
angle at one end, leaving the other end flat, the table being 
pivoted, one end being able to rise while the other end 
remains down. The posts supporting the head are 
screwed so that the head can be adjusted at various 
heights, and it will be observed that there are two withdraw 
cylinders for forcing the table down. The weight of the 
press is approximately 45 tons. 








A RIVETING RECORD? 


A SHORT time ago a paragraph appeared in the daily 
Press announcing that ‘‘Charles Schock, a Baltimore 
riveter, has shattered the world’s record for driving rivets, 
having driven 2720 rivets in a nine-hour day.’ Inspired 
by this alleged record a squad of riveters in the employ- 
ment of Fraser and Fraser, Limited, Bromley-by-Bow, 
London, E. 3, asked the firm to be allowed to make an 
effort to surpass it. The management consented, and 
on Tuesday, at 6.30 a.m., the effort was commenced in 
connection with margarine tanks on order for the Ministry 
of Food. We visited the works in the course of the after- 
noon, and found that even before the dinner interval the 
squad had surpassed the American record. The details 
of the complete performance are as follows :— 


Riveter: R. Farrant. Working day: 9% hours. 


Time Rivets driven. Rate per hour. 
6.30 a.m. ee arty. ee nil. Go eee ea —- 
7.30 ope seb! Ve 536 Bat My as 536 
8.30 fs adie s 1032 Yrs ee es 494 
Half-hour interval. 
9.30 a.m. a ere 1304 siesta sve 544 
10.30 Pe pee See 1823 ae See 519 
11.30 SS Sar 2257 a et ace 434 
1.0 p.m. See oe ee a, Cc a aa 
One hour interval. 
2.30 p.m. eer i. ee ee 360 
3.30 ‘ie +a sin 3550 as a sea 450 
4.30 s ne ae 4007 ne ah a% 457 
5.0 ee wa as 4276 en te oie 538 


Thus an average of 475 rivets were knocked down per 
hour, or one rivet every 7.58 sec. It is interesting to 
note that the maximum rate of working was reached in 
the half-hour after the breakfast interval, although the 
spurt made during the last half-hour very nearly reached 
the same level. 

The American ‘ record”’ has thus been beaten by an 
increase of 57 per cent. in the output. It is, however, 
not quite fair to detract from Mr. Schock’s performance, 
because we do not know what size of rivets he knocked 
down, what arrangements were made to assist him in his 
work, or what tools he used. In the rival performance 
put up by Mr. Farrant, the rivets were jin. diameter by 
fin. long. On the riveter’s side the rivets were mostly 
snap headed, a few in each tank being countersunk flush. 
On the holder-up’s side the rivets were all countersunk 
flush. The tool used was an Ingersoll-Rand “ Little 
David” pneumatic riveter, weighing 284 1b. The holder- 
up used a hand tool weighing 16Ib. Besides the riveter 
and the holder-up the squad comprised five other men 
or boys. Of these one was stationed beside the riveter 
to remove temporary bolts in the tank as required, to 
knock the loose rivets as delivered from the fires into the 
holes, and otherwise to assist the riveter. Two fires, 
blown by means of compressed.air, were kept going, and 
at each of these a boy was employed heating the rivets. 
Two other boys carried the rivets from the fires to the 
tank. The total syuad thus comprised seven individuals. 

In offering our congratulations to Mr. Farrant and his 
squad on their excellent performance, we cannot pay them 














a better compliment than by expressing the hope that 
their efforts will inspire others in this country to endeavour 
to surpass this record of 4276 rivets driven in a working 
period of nine hours. We may add that the squad are 
members of the Boilermakers’ Iron and Steel Shipbuilders’ 
Society. Their method of commemorating “ Lusitania 
Day ” is an indication—an unpleasant indication to our 
enemies—of the practical patriotism with which the vast 
majority of the working men of this country are fulfilling 
their allotted tasks in these strenuous times. 








LESSONS OF THE WAR AS APPLIED TO 
ROADS AND BRIDGES. 


THe Northern District members of the Institution of 
Municipal Engineers spent an interesting and instructive 
two days’ visit to Middlesbrough last week. On Thursday 
the members visited the works of Tarmac, Limited, and 
Friday was devoted to the inspection of public works, 
including the electricity and gasworks, pumping stations, 
sewage disposal works, and transporter bridge. The 
party was conducted by the Borough Engineer, Mr. 8. E. 
Burgess. 

At the business meeting on Friday morning a paper 
entitled ‘‘ Lessons of the War as applied. to Roads and 
Bridges,”” was read by Commander Walter Maughan, who 
has had considerable experience in France, serving with 
the Tanks Corps. 

The author declared that never in the history of man- 
kind had the enormous importance of solidly constructed 
roads and bridges been so evident as in this devastating 
war. In fact, so very often had highways, or the bridge- 
head “‘ keys ’’ to them, been the scenes of decisive battles, 
that the struggle might aptly be termed ‘ The War of the 
Roads and Bridges.”” Moreover, the possession of these 
vital lines of communication, of advance or of retreat, had 
certainly often proved the decisive factor of those battles. 

Commander Maughan laid stress on the need for a 
reorganisation of our roads on national lines, the classifica- 
tion of all roads and the “ nationalisation’ of many. 
To do this efficiently, he urged, we might with advantage 
copy the good points in the French and other continental 
systems. It would, he said, be admitted by all who had 
had experience of the French system that our cross- 
Channel Allies always excelled in matters connected with 
personnel and the application of thrifty judgment in 
maintenance of roads, and he supported the formation 
of a ‘ Business Road Government” in this country. 
Under it, he said, we should soon see an end of anomalies 
such as (1) undue and even wanton destruction of road 
surfaces and often of foundations, by traffic, by reason of 
the temporary impossibility—from a business point of 
view—of spreading the excessive weight over a suffi- 
ciently large area of roadway by such means as caterpillar 
tracks or the substitution of cushioning devices ; (2) the 
exploitation of our national roads as free tracks or routes 
by private motor omnibus and road transport companies, or 
hy ‘dividend hunters”; (3) the unequal incidence of 
rating. There was also, he added, need for a road 
‘* intelligence department,”’ and for efficient census work. 
Commander Maughan then gave details of the lessons 
war had taught him as to road management and con- 
struction. The following may be cited. 

The advantages of straight and wide roadways with 
wide verges; the importance of putting in sound 
foundations, and providing for efficient drainage of both 
road-bed and surface crust ; the unassailable superiority 
of well-made and preferably bituminous-bound macadam 
roads for country roads. and even for the heaviest of 
traffic ; the importance of levelled strips of turf adjoining 
the actual roadway and the absence of ditches and cross- 
grips or side drains and the great advantage of piped-in 
side drains, especially on narrow roads and uniformity of 
standard of maintenance and of materials ; the necessity of 
keeping trees well away from the roadway so that the 
branches overhung the footpath, but not the road ; ‘the 
delay, expense and danger of bottle-neck lengths, narrow 





bridges or odd lengths of road, dangerous corners and 
cross roads, railway crossings, &c.; the necessity for a 
constant and systematised study by road engineers of 
road traffic, and especially the effect of the various classes 
of traffic under various weather conditions upon the 
various road-surfacings and other materials used in the 
construction of roads with the co-operation of geologists 
and of chemists; the need for a similar study of traffic 
movements, of accidents and of enforceable safety pre- 
cautions and road customs; last, but not least, the 
necessity for road-engineers to combine to protect not 
only their own interests and those of road authorities 
generally, but also with. representative bodies of read 
users fcr the benefit of the country at large. 

As regards highway bridges, the author thought 
that, generally speaking, we had little to learn from our 
Allies. So far as “over” bridges were concerned, it 
was safe to say that supporting piers in the middle of the 
roadway would not be tolerated in this country any mere 
than would the innumerable level crossings which mar the 
general excellence of the roads of France. 








MINISTRY OF MUNITIONS ORDERS. 


MANUFACTURE AND REPAIR OF _ RIFLES, 
PISTOLS, REVOLVERS AND SHOT GUNS. 


Tue Minister of Munitions has ordered that as from 
May 15th, 1918, until further notice no work shall, except 
under and in accordance with the terms of a licence issued 
under his authority, be carried on in any factory, workshop 
or other premises on or in connection with the manufacture 
or repair of any rifle, pistol, revolver or shot gun, or any 
part of a rifle, pistol, revolver, or shot gun. The Order of 
the Minister of Munitions of May llth, 1917, as to the 
manufacture and repair of sporting guns and rifles is 
cancelled as from the same date, but the cancellation will 
not affect the previous operation of the Order or the 
validity of any action taken thereunder or the liability to 
any penalty or punishment in respect of any contravention 
or failure to comply with it prior to its cancellation, or any 
proceeding or remedy in respect of such penalty or 
punishment. 

All applications for a licence in connection with 
the new Order should be made to the Controller of Small 
Arms and Machine Gun Supply, Ministry of Munitions, 
Whitehall-place, London, 8.W. 1. 


GLASS. 


Tx Minister of Munitions has extended the provisions 
relating to electric lamp glass contained in the Glass 
Control (Consolidated) Order, 1917, to vitrite and other 
glass used or intended for use in electric lamp caps for 
insulating purposes. 

All applications referring to the new Order should be 
made to the Controller of Glassware Supply, Ministry of 
Munitions of War, 22/23, Hertford-street, London, W. 1. 


MACHINE TOOLS ORDER. 


Iv is announced that power-driven machine tools or 
woodworking machines and treadle lathes for woodworking 
or meta]l—3in. centres and over-——come under Regulation 
30 A of the Defence of the Realm Regulations. Intending 
purchasers must make application for permission to 
purchase the machines they require to the Executive 
Officer of the Area Clearing House Board in their district. 
Firms— including auctioneers—must obtain permission to 
sell machines from the Controller of Machine Tools, 
Charing Cross Buildings, Embankment, W.C. 2. 








ELECTRICAL PROGRESS IN THE UNITED 
STATES. 


No marked development characterised the American 
electrical industry in 1917, manufacturers having been 
overwhelmed with demands for standard equipment. 
The 25-cycle rotary converters of 6825 kilowatts capacity 
and 60-cycle machines of 5800 kilowatts, which were 
installed during the year, were the largest of their respective 
types. An interesting transformer is a 44,000 to 6000-volt, 
8000 kilovolt-ampére, oil-insulated self-cooled unit, having 
radiators of flattened tubes which give over a million 
square inches of cooling surface. But oil-insulated 
water-cooled units of more than three times the above 
capacity are being installed. The Pacific Light and 
Power Company has installed a 15,000 kilovolt-ampére 
synchronous condenser at the end of a transmission line, 
240 mileslong, tomaintain constant voltage at the receiving 
end of this line, which is operated at 135,000 volts with 
grounded neutral at the power-house end. An important 
advance in self-controlled induction feeder voltage regu- 
lators is a 600 kilovolt-ampére three-phase 60-cycle 
13,200-volt -unit connected to the low-voltage side of a 
6000-kilovolt ampére tank of 44,000 to 13,200-volt trans- 
formers. The application of reversing motors for rolling 
mills now totals nearly 700,000 horse-power, an increase 
of 400 per cent. in four years. The largest continuous- 
current single-unit motor for this work has a momentary 
rating of 10,000 horse-power at 40 revolutions per minute. 
In spite of its great size it can he accelerated at the rate 
of 50 revolutions per minute. Its fly-wheel weighs 50 tons, 
Electrical furnaces have been increased in size and number 
and now represent a capacity of 1000 tons, requiring 
230,000 kilovolt-ampéres. The largest electrical meter 
ever built is one made for the Keokuk hydro electric plant 
on the Mississippi River, which will give a graphic record 
of the output of the 30 three-phase 7500-kilowatt generators. 
Its chart is 12in. wide, and feeds at the rate of 3in. per 
hour. Hydro-electric development has made relatively 
small progress, due to unfavourable legislation. The 
Southern Pacific Railway is completing its 25,000 horse- 
power plant, and other companies are adding 40,000 to 
50,000 horse-power to existing plant. ‘The largest hydrau- 
lic turbines are the 31,000 horse-power single-runner vertical 
machines for the Yadkin plant. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Congested Iron Situation. 


THE market remains congested, a large pro- 
portion of the steel business which is offered has to be 
turned down. Furnaces, mills and forges are as fully 
occupied as they can be with work of primary importance, 
and as a consequence, they are unable to entertain addi- 
tional offers. There is no sign of easier price conditions 
in the finished iron branches. The chain and cable 
industries continue to make heavy calls upon the mills 
producing the highest grade of iron, and in addition 
large quantities of ordinary chain iron are wanted. This 
material commands about £15 per ton, or £1 less than best 
bars. Common bars remain at £13 17s. 6d. per ton net 
at makers’ works. Producers, however, are in a position 
to get more for large quantities of their output. The 
sheet trade is limited by the supply of sheet (steel) bars, 
which is barely sufficient to meet essential needs. Mer- 
chant business is therefore, for the time being, out of the 
question. All work is done at the uniform price of £17 
for doubles. 


New Puddled Iron Position. 


The position regarding puddied iron is somewhat 
obscure. It was understood that a Government limit 
was to be put upon this material along with gas strip. 
A week ago it was reported that puddled iron had been 
officially fixed at £11 10s., but it is now professed that 
this new price was rather a voluntary act on the part of 
makers—perhaps intelligent anticipation. All the makers 
do not appear to have been consulted, and one firm on 
‘Change to-day (Thursday) in Birmingham stated that 
it was without any notification from the Iron and Steel 
Controller, and that for the present, at any rate, its price 
remained unaltered at £12 10s. The contention of these 
producers was that under existing dear conditions of 
labour and materials, puddled bars cannot be made for 
£11 10s. at a profit. The aspect of this firm is, however, 
exceptional, and cannot be taken as indicating the general 
tone of the market. The bulk is content to quote as 
last week the new price of £11 10s., though there are 
considerable contracts to be worked off which were taken 
at £12 10s. The probability of some other uncontrolled 
branches of the manufactured iron trade being brought 
under official restriction is again rumoured on the market. 
But it is understood that at present the Ministry bas made 
no further proposal beyond that relating to gas tube strip 
iron. Current business for this commodity is on the 
basis of £15 5s., f.o.t. makers’ works. But ironmasters 
stated yesterday that they have nothing to sell, having 
taken orders before the intervention of the Ministry, 
which will absorb the output for some little time. 


Pig Iron Trade. 


The pig iron position is no easier. Complaint 
is made of backward deliveries. Foundry sorts are 
particularly difficult to procure in quantities. Com- 


mensurate with current requirements it is not possible 
to redress the adverse balance entailed by the com- 
mandeering of furnaces for basic production. Smelters 
state that they are unable to maintain the output of 
foundry qualities even at the rate of the early months 
of the year. Supplies certainly fall much below require- 
ments, but sellers distribute their make amongst their 
customers as fairly as possible, having regard always to 
the urgency to the work in hand. It is for this reason 
that Derbyshire houses are limiting individual orders to 
not more than 250 tons at date, this being the outside 
quantity most of them will book. 


Raw iron Prices. 


Nothing changed hands to-day (Thursday) in 
Birmingham in the way of pig iron at less than the full 
maximum prices, and for uncontrolled material higher 
prices were offered than the maximum in cases where 
reasonable delivery was possible. Basic iron continues 
to be allotted to the steel works. The proportion of the 
off iron, which is cast in moulds instead of sand, is fetching 
in some cases about 99s., or ls. 6d. per ton above the 
basic limit, though the excess price cannot be regarded 
as general. The fact that customers seem quite willing 
to give this high figure is a sufficient indication of the 
condition of the market. Forge iron is wanted in large 
quantities, and in view of their already heavy commit - 
ments makers continue to sell in comparatively small 
lots. Derbyshire No. 3 foundry iron, which is largely 
called for in this district, is firm at 92s. 6d. at furnaces, 
Northampton foundry iron is 90s., and South Staffordshire 
part mine 102s. 6d. per ton. The Ministry of Munitions 
is looking to this district for assistance in evolving various 
special pig irons of the highest class. 


Steel. 

As regards small sizes of finished bars demand 
runs more heavily on steel than oniron. Small sections, 
small rounds, squares and flats, are called for to a greater 
tonnage than productive capacity is equal to. Prices 
rule on these on an £18 basis. Steel strip changes hands 
at £17 15s. to £18, according to specification, and occasion- 
ally as high as £18 10s. American blooms and billets are 
unprocurable. The only steel coming in from the United 
States to merchants’ orders is wire rod. It is almost 
impossible to obtain quotations from local steel works in 
the ordinary way of trade, but here and there mild steel 
bars are quoted at £17 10s. and shell discards at. £16 15s. 
against class A certificate only. The maximum price for 
billets and sheet bars is unchanged at £10 7s 6d., f.o.t 
works, although makers have been complaining for many 
months of this unremunerative figure. The position is 
entirely dominated by the heavy Government demands, 
and there is no surplus material for outside needs. Expec- 
tation regarding any change in billet and sheet bar prices 
seem to run more in the direction of a subsidy than a 
disturbance of official quotations. Under the allocation 
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scheme under which the country is divided into districts, 
each depending on itself as far as possible for supplies, 
there has lately been a drop in the volume of steel sections 
coming into South Staffordshire from the North. 


Rationing Raw Materials. 


The system of rationing raw materials to essential 
industries in such measures as the more imperative 
demands of the war rmit, has been considerably 
developed. No fewer than ten trades are now being 
rationed through the Birminghanr Chamber of Commerce. 
That new and important body, the Brassmasters’ 
Association, is undertaking the distribution of such metals 
as are available for export orders received from the 
Colonies and dependencies, with the exception of Canada. 
Other trades are sharing supplies on an equitable basis 
through their appointed organisations. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Bustyness has been exceedingly brisk in the 
Cleveland iron trade during the past few days, in connec- 
tion with the May allocations, which have been made on a 
very generous scale. Most of them, however, are now 
placed, although makers have not shown much inclination 
to commit themselves heavily. The experiences of April 
in regard to deliveries have created a somewhat more 
optimistic view of the situation, and there is a hopeful 
feeling that the trade has seen the worst of the diffi- 
culties of transport. There is considerably less con- 
gestion on the railways, and there are now large numbers 
of empties coming to the works for loading pig iron. 
Moreover, efforts are being made to ship iron both to 
Scottish, Welsh and Irish ports, in small coasting steamers, 
so as further to relieve the pressure on the railways. If 
this plan is carried out it will constitute a partial 
reversion to the pre-war practice, when pig iron was 
delivered by sea wherever practicable in preference to 
transport by rail. In respect of cost, however, the con- 
ditions are reversed, for whereas water-borne transport 
was the more economical in pre-war days, it is now much 
cheaper to “rail” iron. The cost, however, has become 
a secondary consideration under war conditions, and many 
consumers would willingly pay the increased charge in order 
to get their wants supplied. A fairly substantial business 
has been done in forge iron for delivery over the next 
month, and buyers show in many instances a desire to fix 
up contracts for three months ahead. The makers, how 
ever, are reluctant to commit themselves very far forward 
unti] arrears under current contracts have been wiped off. 
Still, as a certain number of furnaces are working on forge 
iron at present, makers are finding it more convenient to 
place forge iron direct from the pig beds on to the trucks, 
and consequently deliveries of forge qualities have been 
fairly heavy, to the detriment of those consumers who are 
awaiting supplies of foundry iron. There is little change 
in export trade. Prices continue firm, home consumers 
paying 99s. for No. 1, and 95s. per ton for No. 3 Cleveland, 
No. 4 foundry and No. 4 forge. For export the quotation 
is 114s. for the standard quality, with No. 1 at a premium 
of 5s. per ton. , 


Hematite Pig Iron. 


The condition of the hematite pig iron trade in 
the North-East Coast district continues to be one of great 
activity and steadiness. Makers are experiencing a full 
demand for their iron. There is, however, no real scarcity, 
and on the whole the make is passing steadily into con- 
sumption. Occasionally supplies are held up by the 
truck shortage, but on the whole home consumers’ needs 
are adequately met. The export trade is, however, in a 
state of suspended animation. There are licences in 
abundance, but owing to tonnage difficulties little hematite 
is being shipped abroad. Home consumers are still paying 
a maximum price of 122s. 6d. per ton for mixed numbers, 
but for France and Italy the quotation is 147s. 6d. per ton, 
plus the excess ore freight. 


Manufactured Iron and Steel. 


The conditions in the manufactured iron and 
steel trades are very encouraging. Energies continue to 
be almost entirely devoted to the production, directly or 
indirectly, of munitions of war and shipbuilding material, 
and work of an ordinary nature is practically negligible. 
The works are kept going at their fullest capacity, but 
huge as outputs are they are generally short of the demand. 
In fact, it seems almost impossible to make any impression 
on the enormous amount of work coming forward. At the 
steel] works the immense quantities required for Govern- 
ment purposes show no abatement, and for shell bars and 
shipbuilding sections particularly, there is no cessation in 
demand. There is also a great request for billets, slabs 
and other semi-material. Producers of manufactured iron 
are exceedingly busy, and, like the steel makers, experience 
great difficulty in meeting requirements. The principal 
quotations are as follows :—Steel ship plates, jin. and 
upwards, £11 10s.; 5/,in., £11 158.; jin., £12; 
under jin. down to %/,in., £14 10s.; under */,¢in. 
down to }fin., £16; under fin. down to */,in., £17; 
steel boiler plates, £12 10s.; steel ship angles, £11 2s. 6d.; 
steel joists, £11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron 
ship rivets, £19 10s.; common iron bars, £13 17s. 6d.; best 
bars, £14 7s. 6d.; double best bars, £14 15s.; packing iron, 
£13 10s.; packing iron, tapered, £17; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above 3/,,in. thick, £16 ; #/,,in. and under 
to 16 gauge inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for e rt :—Common iron bars, £15 7s. 6d.; best 
bars, £15 12s. 6d.; double best bars, £16 ; treble best, bars, 
£16 7s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19 ; iron ship angles, £15 to £15 10s.; iron ship rivets, £21 ; 
steel bars, basic, £16 10s. to £17 10s.; steel bars, Siemens, 
£16 10s. to £17 10s.; steel ship plates, £15 ; steel joists, £13 ; 





steel hoops, £19 to £20; steel sheets, singles, £20; steel 





sheets, doubles, £22; steel strip, £17 10s. to £18 105.. 
heavy steel rails, £12 5s. to £13 5s. : 


The Coal Trade. 


The more active conditions which became 
manifest in the Northern coal trade about a month ago 
still continue in evidence. Business has, in fact, developed 
into real activity. Inquiries are coming forward with 
some animation, and the collieries are now in such a strong 
position that they can command the advance recently 
quoted for neutral shipment. Even merchants are pre. 
pared to buy steam coals for three months ahead, that 
being the limit under the Coal Controller's directions, 
believing that the price for neutral shipment will further 
advance. Not only for best steams, but for most of the 
Durham classes, the prices for export dre now 2s. 6d. above 
the schedule, and an advance on that figure is highly 
probable for June-July shipment. Principal quotations 
for the home trade are as follows :—Best Blyth steams, 
29s, 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. to 
28s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; unscreened 
for bunkers, 23s. 6d. to 25s.; household coal, 22s. 6d. to 
23s. 6d. for the home trade ; 28s, 6d. to 32s. 6d. for export ; 
best Blyth smalls, 21s. to 22s. 6d.; North Northumberland 
smalls, 22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 
31s. to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s, 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 25s. 
to 27s. 6d: second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s.; best bunkers, 27s. 6d.; superior qualities 
30s,; smithies, 29s. 6d. to 33s. 6d.; peas and nuts, 31s. to 
33s. 6d.; coking coals, 19s. 6d. to 20s. 6d.; patent oven 
coke, 42s. 6d. to 45s.; blast-furnace coke, 33s. for home uss ; 
45s, for export ; gas coke, 32s. 6d. to 35s. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals, 


AN important feature of the week’s business has 
been the abnormal advance in the price of tin. Advances 
which occurred on Monday and Tuesday of £20 and £10 
respectively created a mild sensation on ’Change, but 
members did not anticipate any check to trading in con- 
sequence, owing to the conditions prevailing in connection 
with present Government control. As regards pig iron 
all accounts agree that production continues on a large: 
scale, but that plant extensions have nearly reached thei 
maximum for the present. 


Forge and Foundry Iron. 


There are many anxious buyers in this centre, 
but foundry and forge are still very difficult to obtain, and 
sellers decline to offer any appreciable quantities for far 
forward delivery. One or two consumers of foundry iron 
stated that they were receiving fair supplies, and up to the 
present had scarcely suffered through shortage. On the 
other hand, some—and they were in the majority—com 
plained strongly that yard stocks were a dwindling quan 
tity, and that they could not hope for relief except by 
turning to special irons at higher prices. Sales of such 
irons have been reported. As regards Lincolnshire the 
furnaces are almost wholly taken up with basic iron for 
steel making, but occasionally odd lots of foundry are 
offered here. One such small lot was snapped up, and a 
further incréase of order to 1000 tons could not be enter- 
tained. There is no improvement. to report in the mean 
time in deliveries of Cleveland, although allocations have 
been made on a fair scale for the Lancashire centre. 
Prices are more or less nominal. Bolt and nut iron is mors 
difficult to obtain, and there is no likelihood of any easing 
off in this particular class, 


Finished Material. 


A recent reported reduction in Lancashire bars 
turns out to have no significance for the trade generally, 
and is the outcome of a mutual arrangement which has 
been brought about by local conditions. Supplies of mild 
steel of all classes are stated to be more easily obtainabl 
for prompt delivery. This applies to sections, rounds, &c., 
under terms equal to P4 and P5. 


Scrap. 

There is no particular change to note in the 
position. All descriptions are readily taken up; the 
demand for machinery scrap continues good, and there is 
an increasing inquiry for steel turnings. In other direc- 
tions there is a rather quiet feeling. 


Steel. 

The strong demand for all classes remains ut- 
abated. Semis appear to be almost entirely absorbed for 
Government work, and there is no probability of any 
American billets arriving for some time to come. 


Metals. 

The last advance in English tin ingots, noted 
above, was contradicted on Wednesday, and gave rise tuo 
reports that caused for the time being an unsettled feeling. 
Inquiry, however, proves the correctness of the report. 
The closing figures are £380 to £410 per ton. Copper 
sheets and bolts remain at £149 ; copper locomotive plates, 
£151 10s.; rolled brass, £144 per ton. Tubes: Copper, 
19d.; brass, 16}d.-per Ib. 


The Textile Institute. 


The annual meeting and spring conference of the 
above Institute was held in Manchester last week. The 
proceedings opened with an address by Sir Frank Warner, 
the president-elect. In his address Sir Frank dealt with 
the subject of education from the business man’s stand- 
point. He said that education was the most potent 
weapon with which the new generation could meet the 
intense competition in international trade which would 
come after the war. The improvement of educational 
opportunities was not the sole or even the most important 
requirement. It was necessary to overcome the indiffer- 
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ence of parents and pupils to the advantages of instruction 
in technical schools, and to root out of the mind of the 
employer the idea that young men coming from the schools 
were an expensive luxury. He emphasised the necessity 
for greater attention to modern languages, mathematics, 
hysics, chemistry, bacteriology, and economics, and 
remarked that employers still needed awakening to the 
value of a well-educated staff in the higher, and of a sound 
educational basis in the lower, grades. The second day 
of the conference opened with a business meeting at the 
University, followed by luncheon at the Town Hall, a 
visit to the College of Technology, where Principal Maxwell 
Garnett addressed the*members on “‘ Industry, Research 
and Education,” and in the evening Sir Arthur Steel Mait- 
land gave an address on “ Trade Prospects after the War.” 
At the business meeting it was announced that the past 
resident, Sir William Mather, had made a conditional 
offer of £1000 to start a scheme for raising £50,000 as an 
endowment fund for the purpose of developing the work 
of the Institute, Sir William’s desire being that the textile 
industry should have an institute as worthy of its greatness 
as the institutes of other great industries and professions. 


Barrow-1n-Furnsss, Thursday. 
Hematites. 


There is great industrial activity to report in the 
hematite pig iron trade of this district, and it is likely to 
continue for a very long tim>. Some evidence of the 
volume of output can be gained from the fact that the 
output of the Barrow Ironworks is greater now than at any 
tims in the history of the company. The proportion of 
high grade iron made is very heavy. This iron is in very 
keen demand on the part of steel makers in many parts of 
the country, besides what is consumed locally. In the 
whole of the district there are thirty furnaces in active 
blast, and at the moment there are no immediate indica- 
tions of any increase. The demand keeps very much in 
excess of the supply. Prices are steady, with mixed 
numbers of Bessemer iron quoted at 127s. 6d. per ton, and 
specia! brands are at 140s. per ton, both f.o.t. Warrant 
stores represent in the aggregate ‘430 tons, but there are 
no dealings at present. 


Iron Ore. 


The demand for iron ore continues to be very 
heavy. Local smelters are pressing for fuller deliveries, 
not only to keep their present plant busily at work, but 
with a view to augmenting the iron output. All through the 
district there is a very busy state of affairs at the mines, 
but much more labour could easily be put to work. 


Steel. 

In the steel trade there is plenty of life. Makers 
are faced with a very full demand for various sorts of semi- 
manufactured steel. This is being made up in the district 
and elsewhere. Billets are in big demand at £10 7s. 6d. 
per ton. For steel shipbuilding material there is a very 
full demand all round, and ship plates are at £11 10s. per 
ton, with boiler plates at £12 10s. per ton. The No. 2 
plate mill at Barrow is busily employed, and the steel 
foundries are full of work. For rails the demand is still 
easy. Heavy rails are at £10 17s. 6d. to £11 per ton, light 
sections £14 to £14 10s., and heavy tram sections £14 per 
ton. Commercial sorts generally are in the background. 
Shipbuilders and engineers are busily at work. 


Fuel. 

The demand for steam coal is brisk, with 27s. 6d. 
to 30s. per ton quoted for Durham or Northumberland 
sorts. House coal is at 30s. to 39s. 2d. per ton delivered. 
The demand for coke is strong and East Coast qualities 
are at 38s. 6d. to 42s. 6d. per ton delivered, with Lancashire 
sorts at 37s. 6d. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Re-heating Furnaces. 


In the course of his presidential address before 
the British Society of Gas Industries recently, Sir Robert 
Hadfield touched upon many points of interest, not the 
least important being in relation to the heat treatment 
of steel and the fuel consumed by the furnaces. Speaking 
from his own point of view, but realising, of course, that 
what his experience had been must have been the experi- 
ence also of similar firms in various parts of the country, 
Sir Robert explained that in the early days of the war 
new re-heating furnaces were put down at the works of 
Hadfields, Limited, so hurriedly that it was impossible 
to pay proper attention to their construction and working, 
any kind of unskilled labour having to be employed. 
Tae result was that in some cases the amount of fuel 
consumed was extraordinarily high for a time—as much 
as 15 ewt. of coal per ton of steel heated. By the end of 
last year, however, with proper attention and more 
opportunity of training men to handle the furnaces as 
they should be handled, the coal consumption had been 
reduced to 6} ewt. per ton of steel heated, but owing to 
faulty design and want of knowledge on the part of some 
of the men, the furnaces continued to be wasteful. Then 
Hadfields adopted a local invention, the Wincott semi-gas- 
fired continuous furnace for heating billets, with the 
result that the consumption of coal per ton of steel heated 
was brought down to 2 ewt. The furnace consisted of a 
long sloping bed, down which the billets were pushed 
automatically and the heat was introduced at the opposite 
end. One of the reasons why this furnace was economical 
was that, being automatic, a much greater output of 
steel was obtained from it and there was less opportunity 
for the men to slacken down work. Sir Robert Hadfield’s 
view is that to achieve a consumption of only 2 ewt. of 
coal per ton of steel heated was an excellent result, seeing 
that it included well soaking and heating the cold billet 
up to a temperature of 1100 deg. Cent. In ordinary 
re-heating 4 cwt. of coal per ton of steel heated probably 
represented the average practice when using the older 
types of coal furnace. Hadfields have introduced quite a 
number of the Wincott furnaces, including those devoted 





to the treating of finished machined articles afterwards 
requiring hardening, of which it is important not to 
oxidise or spoil the surfaces. 


An Outcome of War Conditions. 


Speaking generally, the view will doubtless find 
endorsement in all steel centres that one of the beneficial 
—the few beneficial—effects of the war is already seen in 
the vastly improved system of furnaces for heat treatment. 
Tne older ones can scarcely be said ever to have been 
satisfactory from the point of fuel consumption, whilst for 
years there was little or no progress in design. They 
wasted fuel and polluted the atmosphere—at any rate, 
they did so in Sheffield—with the products of imperfect 
combustion. With the outbreak of hostilities, however, 
came a change. ‘To deal with the huge quantities of steel 
of every kind called for- by war conditions, furnace 
engineers have had a strenuous three years in supplying 
the apparatus required for re-heating, annealing and 
hardening, as well as for melting steel, and side by side 
with the more efficient and economical furnaces there 
has been a further gain to manufacturers resulting from 
increased attention to the work of handling them. It is 
now fully realised that the output of a furnace and the 
cost. of maintenance depend very considerably upon the 
skill and knowledge possessed by the men who tend them, 
and at some progressive works here these men have 
received special training for the task—an innovation 
that has been attended with a gratifying measure of 
success. In consequence of a training which enables 
them more fully to understand the character and object 
of their work and the reasons why it is necessary to take 
pains with certain operations, men are evincing more 
interest in the work and obviously do it much better. 
Furnaces for the steel trade are made in various parts of 
the country, and all have their particular claims, but the 
one referred to by Sir Robert Hadfield seems to come to 
the front rank as a result of developments arising out of 
the requirements—the urgent requirements—of the war. 
The makers, an Attercliffe (Sheffield) firm, have produced 
a furnace working on the continuous system and using 
heat formerly allowed to go to waste. This, I believe, 
was not the result of one of those happy, haphazard 
discoveries one often hears of, but was due to determined 
research along scientific lines. The system is applicable 
to coal, gas or semi-gas-fired furnaces, and is being adopted 
in many parts of the country. 


Polluting the Atmosphere. 


The fact that the furnaces mentioned can be 
gas-fired reminds me of a curious anomaly. Sheffield 
has the reputation in the opinion of the profane of being 
like a particularly hot place, “‘ with the lid off.” In the 
minds of those who know it least a low-hung smoke-pall 
broods over the city perpetually. As a matter of fact, 
few steel centres are so very conveniently situated. All 
the heavy steel works, and most of the lighter ones, are 
congregated together in a valley in the East End. In the 
city itself little is seen of them, whilst in the hilly suburbs 
there is nothing to suggest the close proximity of what has 
been described as the ‘‘ arsenal of the world.” A quarter 
of an hour’s car ride removes one from the noise and grime 
of steel works to within sight of the magnificent rolling 
Derbyshire moors. Nevertheless, the Health Committee 
of the Corporation has to wage a continual warfare against 
the smoke nuisance, or matters might easily be much 
worse in the East End than they really are—and they are 
already bad enough. The point, however, is this: 
Whilst the emission of smoke from ordinary furnaces 
through very high chimneys is watched night and day, 
duly recorded by the minions of the Committee, and the 
records used as evidence against the offending firms—in 
spite of the fact that many of the latter are running full 
speed ahead on war work—there seems never to have been 
any provision in that particular set of by-laws for the 
vigilance of the Committee to be directed to the black 
smoke constantly emitted from re-heating furnaces 
through their comparatively low chimneys. I know the 
argument always was that this black smoke is specially 
efficacious for the steel, but apart altogether from the 
question of expert opinions differing on the point, the 
gas furnaces will not belch out thick smoke, yet from all 
accounts the steel is not suffering through its absence. 
The more general adoption of gas furnaces, therefore, 
seems to suggest the solution of the smoke problem, 
which has long worried the local authorities, but which 
they were always afraid to tackle. But the great atmos- 
phere purifier will be the universal adoption of electricity 
for power purposes. I know works that have been daily 
contributors to the smoke-pall overhanging the east end 
of Sheffield, where electric power is replacing steam power, 
and the directors of these concerns are looking forward 
to the day—not very far distant—when no steam power 
will remain in their works, with the result that their 
contributions to the objectionable smoke-pall will cease 
to be made. . And the change is not being effected in 
order to placate the local Health Committee, but because 
from every point of view the new power pays for its 
installation. 


Dr. Ripper. 


Sheffield University is fortunate in having as its 
vice-chancellor a practical engineer as well as a scholar. 
Dr. William Ripper, who last autumn was made a Com- 
panion of Honour, in recognition of his valuable services 
to the country in connection with the University’s -war 
work activities, succeeded the present Minister of Educa- 
tion as vice-chancellor about a year ago, but as he was born 
as far back as 1853, the period when, ordinarily, he should 
retire from that position has arrived. Apart from all other 
considerations, however, it would be folly to lose the 
services and counsel of Dr. Ripper at a time when the 
engineering department of the University has in hand very 
important work for the Government. Besides the vice- 
chancellor has thrown himself whole-heartedly into the 
task of solving some of the vital problems of industrial 
reconstruction, particularly in their relation to this 
locality. As was therefore to be expected, Dr. Ripper has 
been prevailed upon to retain the vice-chancellorship for 
a further period. His consent shows a spirit of self- 
sacrifice characteristic of the man, for after a strenuous life 





a period of rest is what he really required, but his decision 
to remain at his post gives a deep sense of satisfaction to 
allconcerned. Dr. Ripper, by the way, is a Devonian, and 
I have heard him say that he never misses spending his 
Christmas at Plymouth, his birthplace, and where he learnt 
his engineering. That was in the days when the ships of 
our “ Flying Squadron ” were built of wood. Dr. Ripper 
has watched the evolution of the super-Dreadnought from 
those wooden walls, and tells some interesting stories of 
days in and about the Sound. He has been associated with 
the University and its predecessor, the University College, 
for thirty-four years, and has been responsible for the 
building up of the fine establishment known as the Applied 
Science Department. 


Round the Works. 


Whilst most departments of the steel trade here, 
especially those engaged upon certain urgent war materila 
are running at very high pressure, patches of slackness are 
developing elsewhere, and the feeling is- growing stronger 
that, if by any means possible, advantage should be taken 
of this state of things to begin rebuilding overseas trade. 
In regard to the latter, permits to manufacture are 
required, as well as export licences, and the trouble is that 
the former are apparently being granted with greater 
freedom than the licences to export, with the result that 
the existing congestion of warehouses is being added to by 
the accumulation of goods makers had hoped to be able to 
ship. Practically nothing is being done with the Scanda- 
navian countries, and a new general order, with reference 
to engineers’ small tools, forbids buyers the use of Class A 
certificates, except where the goods are to become a 
component part of a direct Government contract, not 
where they are merely to be employed in the execution of 
such contract. In the latter case a Class B certificate is to 
be used. Some rather large Government contracts have 
been placed here for tools, spoons and forks, and the 
Admiralty is asking for tenders for 12.000 high-speed twist 
and twisted drills. |New oversea business includes special 
steel for Singapore, Yokohama, Kobe, Toronto, Montreal, 
Mollendo, New York, and Calcutta ; machetes for West 
Africa ; chaff-cutting knives for Natal ; tools for Bombay, 
Calcutta and Singapore ; cutlery for St. John’s, Halifax, 
and Batavia; shears for Montreal; electro-plate for 
Talcahuano, and files for Singapore, Calcutta and Iquique. 
All kinds of entrenching tools are very active, and large 
quantities of strong steel rods are being produced. Gun 
shops are extremely busy, and one firm here cannot turn 
out limbers fast enough. The statement made by the 
chairman of the Lincoln firm of Clayton and Shuttleworth, 
to the effect that a rolling stock department has been 
added to the company’s activities, and that the manufac- 
ture of railway carriages and wagons as a permanent and 

ialised industry is to be developed, is of interest to the 
Sheffield district, whence some of the finest railway saloon 
work has been dispatched to all parts of the world. The 
designer of much of it, an engineer who was for several 
years general manager of a works here, is now a director 
of Clayton and Shuttleworth, which fact makes an inter- 
esting commentary. The silver and electro-plate trade 
seems in a rather precarious condition through the heavy 
withdrawal of men for the Colours. 


Iron, Steel, and Coal. 


There is still no change in the position of hematite 
iron supplies, and none is looked for, but so far as foundry 
and forge irons are concerned supplies seem more restricted 
than ever, even after allowing for the growing difficulties 
of railway transit. Forge perhaps may show a shade of an 
improvement, but scarcely anything worth mentioning. 
Very little Swedish iron is coming, but greater progress is 
being made in the production of pig iron of Swedish quality 
in electric furnaces, so that supplies of this good substitute 
can be utilised in the crucible furnaces for the making of 
high-speed steel, and it will be interesting to note whether 
sufficient advance will have been made by the end of the 
war for the production of this substitute on a commercial 
basis, so as to compete with the Swedish article. Probably 
not, for manufacturers have a strong faith in the Swedish 
iron, and will probably return to it at the very first moment. 
The deliveries of acid steel are good under the conditions, 
and the market for mild steel is rather easier. The fuel 
market keeps on about the same level, but the reduction in 
output is being felt all round. Steam slacks are in short 
supply, and house coals are tight. Best South Yorkshire 
steam hards are quoted 19s. to 19s. 6d.; best Derbyshire, 
18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. 
to 18s.; and nuts, 17s. to 18s. In house sorts branch is 
quoted 23s. to 23s. 6d., and best Silkstone 20s. to 21s. per 
ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Scotch Coal Export Prices. 


Last week it was reported that the coalmasters 
in Fifeshire and the Lothians had decided to increase their 
export prices to neutral countries by 2s. 6d. perton, bringing 
them 5s. per ton above the quotation for France and Italy. 
Information is now to hand that the Fifeshire coalmasters 
have agreed upon a further increase of 2s.-6d. per ton, 
making all large fuel and washed material 7s. 6d. above 
fixed prices for France and Italy, with the exception of 
third-class Fife large coal, which will be only subject to a 
5s. increase. 


Building Trade Wages. 


The Committee on Production has awarded the 
workers in the Scottish building trades an advance of 14d. 
per hour, to bring the advances up to 5d. per hour above 
pre-war rates. Tne award was the result of an appiication 
for an increase in wages of 6d. per hour. 


Pig Iron. 


The situation in the Scotch pig iron trade is un- 
changed. Everything produced goes quickly into consump- 
tion locally, and makers are allocating outputs to the best of 
their ability, with a view to covering the greatest number 
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of customers. Exports are small, but export values are 
maintained at a high level. 


Quotations (Approximate). 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.: Nos. 3, 135s.; Shotts, at 
Leith, Nos. 1, 150s.; Nos. 3, 145s. per ton. 


Finished Iron and Steel. 


There is still no change to report in the finished 
steel and iron trades The unprecedented demands for 
all classes continue without the least sign of abatement. 
At the steel works every effort is made to make inroads on 
the accumulated arrears, but the growing requests for 
urgent war work, and the constant demands for shipbuild- 
ing flats and sections, as well as the requirements for 
engineering and locomotive establishments, make the 
work of reduction extremely difficult to accomplish. Steel 
strips and sheets, too, are in much the same position. In 
the case of strips particularly, the mills have more than 
they can do to maintain deliveries to the tube makers, and 
arrangements are in progress to facilitate outputs. 
Preparations have been concluded whereby the more 
urgent demands for material for France may be dealt 
with, while limited quantities are also being shipped to 
the Indian State Railways. Despite all efforts malleable 
iron makers are finding it almost impossible to preserve 
any connection with their overseas markets. The sup- 
pression of the export trade has certainly eased the posi- 
tion at home to some extent, but producers are loth to 
surrender or drop their New Zealand, Indian and South 
American connections. In the steel departments, too, 
practically everything is earmarked for war purposes. 
Makers of tubes are well supplied with orders largely for 
Admiralty purposes, and a good business is being done in 
nails and spikes of ordinary sizes. If ‘is reported that a 
recent collection of scrap metal in the Glasgow district 
was attended by a considerable amount of success, and 
the venture is likely to be repeated. 


Coal. 


In the various districts in Scotland there seems 
to be a considerable falling off in outputs, and with the 
possibility of a further comb out of miners, the position 
is likely to become more difficult to solve. In the West 
of Scotland industrial requirements and household orders 
are more than sufficient to absorb output. and in some 
instances consumers are not able to secure full deliveries. 
Ell coal is quoted, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles. 22s.; singles, 21s. per ton. For exports to 
neutral countries, 2s. 6d. per ton more must be added. In the 
Lothians the collieries are also well supplied with orders, 
and are finding difficulty in avoiding arrears. Admiralty 
requirements are heavy, and home users are continually 
asking for supplies. The situation in Fifeshire is also 
fairly satisfactory both for along-the-line orders and ex- 
port. Here also the shipping department would sustain 
@ substantial improvement if the requisite deliveries were 
obtainable. First-class screened navigation coal is quoted, 
f.o.b. at Methil or Burntisland, 29s. to 3l1s.; first-class 
steams, 28s.; third-class steams, 24s.; treble nuts, 23s.; 
doubles, 22s.; singles, 21s. per ton. For neutral countries 
these prices are now 7s. 6d. per ton dearer, with the excep- 
tion of third-class steams, which are 5s. dearer. Best 
steams are quoted, f.o.b. at Leith, 26s. 6d.; secondary 
qualities, 25s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
2ls.perton. For neutral export, 5s. extra must be added, 
with the exception of second-class large coal, which still 
remains 2s, 6d. per ton dearer than French and Italian 
quotations. The aggregate shipments from Scottish 
ports during the past week amounted to 144,775 tons, 
compared with 163,246 in the preceding week, and 116,388 
tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners and Military Service. 


Ir is to the credit of the South Wales miners that, 
despite the opposition which for so long was made against 
the Government proposals for combing out miners for 
military service, the quota from this district, viz., 10,000 
of the first 50,000 required from the whole of the mines 
of the country, has been practically obtained, and that this 
number has joined up voluntarily and without waiting to 
be fetched. Arrangements have now been made for the 
combing out under the second call, but it is not known yet 
what the exact number is that has to be drawn from South 
Wales, although 6000 are to be called up this month. The 
proposal that certain areas and particular collieries in 
others should be exempt from the second comb-out has 
been cancelled, as it was thought this would lead to 
difficulties. The workmen now affected are those between 
the ages of 18 years and eight months and 32. years on 
May Ist of this year. These men will be called up for 
medical examination, but only those of Grade 1 are to be 
posted for service. The comb-out applies to all employees, 
including officials, with the exception of the clerical staff. 
Employers can make applications for exemption upon the 
ground of indispensability for workmen engaged in the 
following occupations only :—Winding enginemen, elec- 
tricians, stokers, fitters and mechanics, operators of coal 
cutters, blacksmiths and strikers, main haulage enginemen, 
and main pumps enginemen. The Workmen’s Com- 
mittees are empowered to consider appeals for exemptions 
and are authorised to recommend cancellation of a calling- 
up paper on any of the following grounds :—(a) That the 
workman was under 18 years and eight months on May Ist, 
1918, or over 32 years on that date ; (b) that the calling up 
of the workman would entail exceptional domestic hard- 
ship; (c) that the family has already contributed. a 
reasonable proportion of its members for military service. 
Inasmuch as there is a possibility of married men having 








to be called up in this comb out, the workmen’s committees 
are entitled to review the cases recommended by them for 
exemption under the recent comb-out of unmarried men 
when the test of domestic hardship will be applied. The 
applications for exemption upon the grounds of indis- 
pensability of certificated colliery managers, under 
managers, agents and underground surveyors are to be 
dealt with by his Majesty’s Inspectors of Mines. 


Coal Distribution Scheme. 


Reference has previously been made to a new 
scheme relating to the supply and distribution of coals 
from South Wales for the South-Western Counties which 
form area No. 13 under the coal transport reorganisation 
scheme. This scheme, however, was not issued last 
week-end, as was expected, and the reason for the delay is 
obviously furnished by Mr. Finlay A. Gibson, the secretary 
to the District Coal and Coke Supplies Committee for 
South Wales and Monmouthshire,in a communication in 
which he says one of the consequences of the coal transport 
reorganisation scheme introduced last year has been to 
throw a larger weight of mineral traffic on the Severn 
Tunnel line of the Great Western Railway, and for the 
past two or three months the Coal and Coke Supplies 
Committee, in conjunction with the Coal Controller, has 
been considering a scheme for the relief of the present 
congestion. He points out that one of the measures 
proposed is that the South-Western Counties be divided 
into six zones, and that one leading or local factor be 
appointed for each zone to act on behalf of the other 
merchants in the district. These six leading zone 
merchants are then to deal with a central office in charge 
of a coal factor at Cardiff. Mr. Gibson adds, *‘ A regret- 
able fact, however, is that the difficulties raised against 
this scheme by the merchants themselves have been very 
considerable and persistent,’’ and he further points out, as 
the co-operation of the traders has been withheld, the 
putting of the scheme into force has been delayed. 


A Safety Committee. 


Workmen’s examiners of the South Wales 
coalfield, at a meeting on Saturday last, gave consideration 
to the question of the appointment of a Safety Committee 
for the coalfield, and decided to make a further effort to 
get the consent of the Executive Council of the Miners’ 
Federation to the appointment of such a committee at an 
early date. The type of safety lamp used was also 
discussed, and reports are to be presented to the Miners’ 
Federation Executive with a view to an amended order 
being sought from the Mines Department. 


Current Business. 


Day-to-day operations on the market have been 
very limited in volume, chiefly for the reason that 
exporters have been unable to secure their requirements. 
The demand for coals has been as pressing as at any 
time during the previous month, and the action of the 
Coal and Coke Supplies Committee in permitting un- 
restricted production until the llth inst. has been fully 
justified. The probability is that the actual operation of 
the scheme for limiting production will have to be further 
withheld, as all the indications at present point to the 
existing pressure running over the Whitsuntide holidays. 
Tonnage facilities continue extremely satisfactory and 
loading operations are exceedingly brisk. There is only 
one section of coals that is not firm and this is the inferior 
small coal department. Supplies of low grade smalls are 
plentiful, and prompt orders would be very acceptable, 
but otherwise the market is quite strong for large steams, 
drys, Monmouthshires, highly bituminous descriptions, 
and superior steam smalls.. The daily output is readily 
absorbed. Large quantities of coals are going to France 
to replace the supplies which France is sending to Italy. 
The demand for coke, both for home consumption and 
export. is active, while patent fuel manufacturers are 
pretty fully booked up for this month. Representatives 
of the patent fuel makers of South Wales and represen- 
tatives of labour were recently addressed by Mr. E. J. P. 
Benn, of the Ministry of Reconstruction, and they agreed 
to form an Interim Industrial Reconstruction Committee, 
consisting of four employers’ representatives and four 
from the labour side. . This interim committee will 
shortly meet to proceed with the formation of a permanent 
industrial reconstruction committee. Pitwood is in 
fairly good supply, especially home-grown material. 
The price of the imported commodity keeps at 65s., the 
maximum. 

LATER. 


The coal market is unchanged, but very strong, except 
in the case of inferior smalls, for which a prompt demand is 
lacking. Otherwise coals are scarce and the requirements 
on official account are very heavy. The patent fuel trade 
is also very strong. Manufacturers are much alarmed by 
the intimation from the Coal Controller concerning the 
price of pitch. When the price of coals and fuel for 
France was limited, it was understood that the price of 
pitch was also to be fixed at 30s, per ton at the pitch works. 
Now the manufacturers have been informed that the Coal 
Controller has made arrangements by which they can 
secure their supplies of pitch at 43s. 6d. per ton, delivered 
at the patent fuel works. The patent fuel manufacturers 
have replied to the Coal Controller, declining to accept the 
terms. 


Sehedule Prices (less 2s, 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d. ; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d. ; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s.; washed smalis, 25s.; best Monmouth- 
shire Black Vein large, 32s. 6d.; ordinary Western 
Valleys, 3ls. 6d. ; best Eastern Valleys, 3ls. 6d. ; seconds 
Eastern Valleys, 30s. 6d. Bituminous coal: Best house- 
holds, 35s. 6d. ; good households, 33s. 3d. ; No. 3 Rhondda 
large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 
29s. 6d. ; through, 24s. 6d. and 26s. ; smalls, 19s. 6d. and 
21s. 6d.; best washed nuts, 32s. 6d.; seconds, 3ls. ; 
best washed peas, 30s.; seconds, 29s. Patent fuel, 
32s. 6d. Coke, 50s. Pitwood, ex ship, 65s. 


Newport. 
Reports from the Monmouthshire area continue 





very favourable, as under the influence of a persistent 
demand for coals all the collieries are very busy, both in © 
supplying coals for shipment and for home use. Collierieg 
are well stemmed, and the outlook is promising for a 
continuance of brisk conditions. Schedule prices (less 
2s. 6d. for France and Italy) :—Steam coal : Best Newport 
Black Vein large, 32s. 6d.; Western Valleys, 31s. 6d. ; 
best Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d. ; 
steam smalls, 20s. 6d. to 23s. Bituminous coals: Best 
house, 35s. 6d.; seconds, 33s. 3d. Patent fuel, 32s. 61, 
Pitwood, ex ship, 65s. 


Swansea. 

Steam coals in the western district have been in 
active demand and the state of trade in this respect has 
been very satisfactory, but anthracite coals are no; 
sharing in the improved conditions, and there is a lac 
of inquiry for these descriptions, with the consequence 
that standing stocks are fairly heavy. Schedule prices 
(less 2s. 6d. for France and Italy) :—Anthracite : Bes: 
breaking large, 32s. 6d. ; second breaking large, 31s. 6d. ; 
third breaking large, 30s. ; Red Vein large, 28s. ; machine 
made cobbles, 41s. 6d. to 45s.; French nuts, 41s. 6d. 1. 
45s.; stove nuts, 4ls. 6d. to 45s.; beans, 35s. 6d. to 
37s. 6d.; machine-made large peas, 22s. 6s.; rubbly 
culm, 13s. 6d. and 15s. 6d.; duff, 9s. and 10s. 6d. Stearn 
coal: Best large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d. Bitu 
minous coal: Through and through, 29s. 6d.; smalls, 
26s. 6d. Patent fuel, 32s. 6d. 


Tin-plates, E 
The tin-plate market is very firm, but very little 
business is passing. The uncertainty regarding future 
supplies of tin and the high price induce makers to adopt 
a cautious policy regarding new business, particularly as 
they are fairly well booked up. Quotations :—I.C. 20 » 
14 x 112 sheets, 33s.; block tin, £380 per ton cash and for 
three months; copper, £110 per ton cash and for three 
months. Lead: Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Royat Sanitary InstirvuTe.—Assembly Rooms, Town Hall, 
Hereford. ‘‘ Notes on the Cultivation of Lands Order, 1918, 
with Special Reference to Land Drainage,” by Mr. G. H. Jack. 
5pm. 

Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, S.W. Papers: (1) 
“* On the Times of Sudden Commencement of Magnetic Storms,’ 
by Dr. S. Chapman ; (2) “ The Entropy of a Metal,”’ by Dr. H. 8S. 
Allen ; (3) “‘ On Tracing Rays Through an Optical System,” by 
Mr. T. Smith: 5 p.m. 


SATURDAY, MAY lIlIra. 


Lonpon Association oF FoREMEN ENGINEERS.—Cannon- 
street Hotel, London, E.C. Sixty-fifth anniversary Festival. 6 p.m. 

Tue InstiTuTION oF LocomoTivE ENGINEERS (NORTHERN 
CEeNTRE).—Philosophical Hall, Park-row, Inaugural 
Presidential Address by Mr. Gresley. 3.30 p.m. 

Royat Sanitary Instirute.—Assembly Rooms, Town Hall, 
Hereford. ‘‘ Cost and Construction of Workmen’s Dwellings, 
Roads, Sewers, and Water Supply in Connection with Town 
Planning,” by Mr. John Parker. 10 a.m. 


MONDAY, MAY 13r8. 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2 
Cobb Lecture, L..“‘ Recent Developments in Leather Chemistry,” 
by Henry R. Procter. 4.30 p.m. 


TUESDAY, MAY 14rs. 

Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Cobb Lecture II.,‘* Recent Developments in Leather Chemistry.” 
4.30 p.m. 

Tue Junior INSTITUTION OF ENGINEERS (NorTH-EASTERN 
Secrion).—Mining Institute, Neville-street, Newcastle-on 
Tyne. ‘ Stores Organisation,” by Mr. E.T. Oakford. 7.15 p.m. 

Tae ILLUMINATING ENGINEERING SocreTy—Royal Society of 
Arts, John-street, Adelphi, W.C.2. Discussion on ‘ The 
Lighting, Heating and Power Order (1918), and the Best Methods 
of Making Economies.” 6.30 p.m. 


WEDNESDAY, MAY 15rx. 
9 


Royat Socrety or Arts.—John-street, Adelphi, W.C. 2. 
Ordinary meeting. “‘The Timber Industry,” by Mr. Perey Groom. 
4.30 p.m. 

THURSDAY, MAY l6rx. 


Adelphi, W.C. 2. 


Royat Socrety or Arts.—John-street, 
y Mr. John 


Special lecture, III. ‘‘ The Freedom of the Sea,” 
Leyland. 4.30 p.m. 


FRIDAY, MAY 17TH. 


Roya Institution OF GREAT Brirarn.—Albemarle-street 
Piceadilly, W. 1. ‘‘ The Story of a Grass,”’ by Dr. A. B. Rendle 
5.30 p.m. 


WEDNESDAY, THURSDAY, FRIDAY AND SATURDAY, 
MAY 29ru, 30TH, 3lst, anp JUNE Isr. 


Souru-Eastern Union oF Screntiric Socretres.—Head- 
quarters, Linnean Society’s Rooms, Burlington House,Piccadilly, 
W. Annual Congress in London. Wednesday at 12 noon, 


Thursday, Friday and Saturday at 10 a.m. 








ConverRsION TABLES.—Some years ago the Hoffmann Manu- 
facturing Company, Limited, of Chelmsford, prepared @ series 
of linear metric conversion tables dealing with inches and 
millimetres. The firm has now prepared a companion set of 
tables which deal with weights. There are first of all two tables 
giving (a) the equivalents in kilogrammes and decimals of a kilo- 
gramme of pounds and tenths of a pound up to 99 Ib., and (6) 
the equivalents in pounds and decimals of a — of kilo- 
grammes and tenths of kilogrammes, up to 99 kilogrammes. 
From these two tables, of course, additional weights may be 
obtained by altering the decimal places. There are then two 
similar tables which show the, relationship between the British 
ton and the metric ton, and two others showing the relationship 
between grains and grammes. Finally, there is a table showing 
the equivalent in grammes of tons, cwts., qrs., Ibs., ozs. and 
grains. We understand that the company will forward a copy 
of this set of tables to any of our readers who apply for it. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention ia communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification te 
without drawings. 

Copies of Svecifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d, each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
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INTERNAL COMBUSTION ENGINES. 


114,368 (8446 of 1917). June 13th, 1917.—Sparxine Pivas, 
Alfred Angus Scott, Springfield Works, Springfield-place, 
Bradford. 

Tuis is a double electrode plug, the body of which is V-shaped; 
that is to say, it has two arms A B inclined to one another, and 
bored centrally to receive tubular insulators C D, which bores 
extend into a tubular extension E threaded to screw into the 
combustion space. Nuts F and any usual packing arrangements 
are adapted to hold the insulated surfaces in position. The 
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electrodes G may be of any usual form provided at their outer 
end with terminals. The terminal may be in the form of a ball 
for the rapid adjustment of a conductor lead or may be in the 
form of a milled headin which a lead is secured, or, of course, any 
other existing form of terminal may be used. The electrodes 
are arranged in V form, the sparking gap being at the apex.— 
April 4th, 1918. : 


114,364 (7717 of 1917). May 30th, 1917.—Tusutar Rapraror, 
Edward Bishop Baughton, Gleniffer, St. Andrew’s-road, 
Earlsdon, Coventry. 

This radiator is of the tubular pattern, so constructed that any 
tube can be removed and replaced individually and insulated 
from vibration. Fig. 1 is a section through a radiator, and 
Fig. 2 is an elevation of an end plate. A are tubes each pro- 
vided with radiating fins B, and a ferrule C at each end carrying 
a flange D. The flange D can pass with clearance through its 
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hole in each end plate.E, which hole is large enough to allow the 
fins also to be passed through. G are resilient packing sleeves, 
preferably of rubber, and H are retaining strips secured by 
screws to the outside of each end plate for the purpose of prevent - 
ing idental displ t of the tubes. e tubes are insu- 
lated from excessive vibration as they are supported on the 
resilient packing G, and the flanges D, while forming an abut- 
ment or stop for the packing, are not a fit in the holes in the end 
plates. Moreover, the tubes can be readily withdrawn when the 
retaining strips H are removed.—April 4th, 1918. 





DISTILLING. 


114,353 (5915 of 1917). April 26th, 1917.—Distitxine Prant, 
John Lewis Major, Sculcoates, Hull. 

The illustrations represent an apparatus for the distillation of 
tar. The tar is fed in a continuous stream through a feed pipe 
B, which passes downward through the main body of heated tar 
to the bottom of the still, where it is connected by means of a 





branch pipe E with two or more circular pipes C D. The pipes 
are disposed near the bottom of the still, and the tar whehes toes 
the pipes upwardly through the two series of vertical pipes 
which extend through the heated tar which fills the still up to 
the discharge level. The vertical pipes pass through and 
discharge immediately above the bottom of a shallow tank or 
tray F, which is disposed in a horizontal position near the top of 
the still above the surface of the body of liquid, and the tray is 
supported by suspension rods fitted with nuts above and beneath 
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the outwardly extending flange of the tray by which the level 
of the tray may be adjusted. The upper ends of the vertical 
pipes extend into the tray, and the level of the tar in the tray is 
maintained above the orifices of these pipes by means of V-shaped 
notches cut in the edge of the outer wall of the tray. Thus, after 
being heated to the temperature required to disengage the 
vapours which it is required to remove from the tar before 
mixing it with the partly distilled tar in the body of the still, it 
flows out of the tray in a number of streams through the V-shaped 
notches.—-A pril 4th, 1918. 


TURBINE MACHINERY. 


106,994 (4496 of 1917). March 28th, 1917.—InTERNAL Com- 
BUSTION TURBINES, Soc. Anon. des Turbo-Moteurs & Com 
bustion, 23, Boulevard de Strasbourg, Paris. 

This invention is connected with an internal combustion 
turbine for torpedoes. In this turbine the motive fluid traverses 
a chamber where it is burnt at a constant pressure, and through 
which it flows continuously, the chamber being permanently 
open at both ends to the inlet and outlet of the gases. In Figs. 1 
and 2,A is the combustion chamber cc ted to the cooling 
portion B by the passage C containing a fusible device X. Cold 
air enters at D, passes through the diaphragm E and orifice F. 
The fuel enters at G and issues at J, where it is atomised by air at 
high pressure coming through K. The mixture is ignited by the 
cartridge in L. Combustion is effected in A, and the hot gases 
passinto the cooling chamber B. A portion of the heated water 
coming from P, after having circulated in the jacket Q, passes 
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through openings into the casing of the combustion chamber, 
and, through apertures, enters the part A of the chamber where it 
becomes evaporated by contact with the hot gases. The mixture 
of burnt gases and water vapour formed at the top of the part B 
of the chamber becomes expanded in tuyeres T T, and issues at S 
over the vanes of the turbine. The combustible mixture, in 
traversing a chamber such as A, which is of small size owing to 
the limited space, may flow at high speed, and this speed may 
prevent the ignition from taking place. To obviate this defect, 
the tuyeres T and T may be stopped, as shown in Fig. 3, by a 
fusible plug V, provided with a small aperture for allowing the 
necessary air to pass for supporting combustion. The heat dis- 
engaged by the combustion will fuse the plug V when no longer 
required. A similar object can be attained by arranging in the 
passage C a fusible plate.—March 28th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


114,375 (9696 of 1917). July 5th, 1917.—BotsTeR For THE 
TaBLES OF MacuinE Toots, John McNeil, Kinning Park 
Hydraulic Forge, Glasgow. $ 

Fig. 1 is a vertical section of parts of the rotatable table, and 
the platen of a hydraulic forging press, and Fig. 2 is a vertical 
section of similar parts of a milling or boring machine fitted with 
this device. In Fig. 1 there is provided in the under side of the 

table A, which is rotatable in the usual manner on the platen B, a 

central recess C to receive a circular bolster D which enters a 

counterpart recess E in the platen B. Beneath the bolster D, 

and between it and the platen B, are placed Bellville washers G, 

the spring effort of which is sufficient either entirely to overcome 

the load due to the weight of the work upon the table A, or so 
far to do so that the table may readily be rotated upon the 

platen. In Fig. 2thereis provided in the centre of the table A 

an aperture C screwed to receive a screwed bolster D. Beneath 








the bolster, and between it and the stationary bed B of the 
machine, is arranged the series of Bellville w rs G. The 
serewed bolster D is calibrated and indexed in such wise that the 


Fig.l. 
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weight of the work being known the bolster may be set so that 
the whole or any desired portion of the load due to it may be 
taken by the spring, thus relieving the guides H.— A pril 4th,1918. 


PUMPING AND BLOWING MACHINERY. 


114,322 (2711 of 1917). February 23rd, 1917.—Rotary Pump, 
Albert Edward Shiner, 2, Holborn-buildings, Holborn Bars, 
London. 

This is a rotary pump with a pendulum rotor, the outlet 
channel being formed within the stem of the pendulum and the 
stem sliding through an oscillating packing piece. Referring 
to Figs. 1 to 3, A is the pump chamber, B the radial extension of 
the chamber, closed at the sides by covers C D, formed with 
bearings EF, for receiving the main shaft G which carries 
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excentrics HH. J is the pendulum bob or rotor which may 
have shallow grooves formed in its periphery to minimise 
leakage past the rotor. K is the pendulum rod which slides 
between the plane surfaces of two cylindrical segmental blocks 
NN, resting in seats O O in the extension B. P is the suction 
port ; Q the delivery channel passing longitudinally through the 
stem of the pendulum, and R the outlet which in Fig. 2 is shown 
controlled by a valve S. W is the duct for conveying lubricant 
to the excentrics H H.— March 25th, 1918. 


114,366 (8242 of 1917). June 9th, 
Pumps, Robert Edward Hoffmann, 
Ham Park-road, West Ham, Essex. 

In centrifugal pumps it is well known that some loss of 
efficiency results through shock of water entering the impellers, 
or through the formation of vortices and eddies caused by bends 


1917. CENTRIFUGAL 
34, Eleanor-road, 
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and elbows in the suction pipe line or tortuous passages in the 
ump casing itself, or through air mixing with the water pumped. 
t is the object of this invention to neutralise these and to ensure 
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an even flow of water to the impellers by applying a perforated 
diffuser. An incidental advantage that can be obtained by the 
use of this invention is that the diffuser can be made to act as an 
efficient strainer. The drawings show generally the method of 
carrying this invention into effect. The diffuser A within the 
suction chamber N is shown as consisting of a perforated suction 
drum either as an integral part of the pump or pump suction 
easing K, as in Figs. 1 and 2, or as a separate fitting. In Fig. 2, 
showing part of a series or turbine pump an additional diffuser B 
is shown in the supply chambers C W between the first and 
second impellers M and N.—April 4th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


105,338 (4767 of 1917). April 2nd, 1917.—Exastic WHEELS, 
ee a Oreste Tiberti, via A. M. Maragliano, 10, Genoa, 
taly. 

In this elastic wheel the tire is composed of the outer part A 
and the inner part B. The part A which bears the solid rubber 
tire C is divided along the middle line into two similar rings 
which are connected together by bolts D. These rings are pro- 
vided with radial flanges E and G, of which the flanges E corre- 
spond to and slide on radial running flanges F. Against the 
inner surface of these rings and projecting radially is provided a 
ring H with an interior polygonal contour having rounded angle 
recesses, the ring being held in position by bolts D passing 
through the rim A, in the outer flanges of which are formed 
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recesses for the heads and nuts of the bolts. Against the 
rounded angles of the piece H are pushed the rolls J, connected 
to hollow pistons K, by means of helical springs L. These’pistons 
slide and are guided inside nipples fixed on the part B or on the 
wheel rim by means of the lock nuts M, on which nipples are 
also threaded the pockets N holding the springs L. The shocks 
from the outside sustained by the elastic tire—which is thus 
applied on the wheel rim in the manner that it can be displaced 
with respect to the wheel centre in a vertical and circumferential 
direction as well as in any laterally inclined direction—are 
absorbed by the effect of the springs applied against the plungers 
K.—April 2nd, 1918. 


“4 14,338 (4425 0f 1917). March 27th, 1917.—WeaTHER ScrEENs, 


Samuel Augustine de Nermanville, 31, The Park, Ealing, 
and another. 

This.is a weather screen which is made to revolve by suitable 
mechanism, in order to throw off rain, spray, or snow, which 
would otherwise obstruct the view. In Figs. 1, 2 and 3, the 
screen or dise A is shown driven by an electric motor B, shafting 
and bevel gearing C, all of which is enclosed and secured to a 
hollow pedestal D. The latter is secured to a bracket E, fixed 
to the front of the lower bar of the car screen. The bracket has 
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a split ring for receiving a lower cylindrical portion on the base 
of the pedestal, the ring having a screw by which it can be 
tightened to clamp the pedestal base and prevent accidental 
movem?at. Tho bracket is provided on its underside with two 
drilled contact plates mounted on a block of insulating material. 
Ta> motor has two plug contacts so arranged that when the 
pedestal is placed in position the plugs enter the contact plates 
and effect proper electrical contact. The contact plates ar 
connected with electrical leads, which, for instance, may be in 





ee 


cern with the lighting circuit on the car.—March 27th, 


MISCELLANEOUS. 


113,599 (9289 of 1917). June 28th, 1917.—Batt Bearrines, 
Alick Layng Carter, 707, North West-street, Condersport, 
Pennsylvania, U.S.A. 

This is a ball thrust bearing with an improved ball retainer 
and separator. In the drawing, A and B are the relatively 
rotating bearing members having races therein for the reception 
of balls C which are retained in separators formed from two 
annular plates D and E respectively, which are slightly dished or 
convexed so that when their outer edges are placed together 
their inner edges will be slightly spaced apart, as indicated at 
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F. The outer edges of the annular members are cupped and 
seamed together, as shown at G. The opposed annular plates 
are perforated and flanged at regularly spaced intervals to form 
the ball receiving pockets or sockets H. The flanges are curved 
to conform to the curvature of the bearing balls and a very small 
space is left between the bearing balls and the flanges to provide 
room for a film of oil. By spacing the plates D and E apart, an 
annular passage way is formed within the ball retainer, which 
assists the circulation and distribution of the lubricant.— 
April 4th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to'confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 








On each of six of the patents given below £11 and on each 
of the remainder £5 have been paid in renewal fees. 





No. 13,219/13.—Ordnance ; field carriages for high-angle 
guns. The new arrangement comprises a slide extended rear- 
wards of the gun breech and trunnioned in an upper carriage 
which carries two elevating arcs, and is traversable about a 
vertical pivot on the trail. Tune recoil apparatus is of the kind 
in which the length of the recoil stroke is reduced as the elevation 
Krupp Akt.-Ges., F., Germany. Dated July 15th, 


increases. 
1912. 
No. 13,250/13.—Electric furnaces; gases, treating with 


electric discharge. Gas is subjected to a high-tension alternating 
current discharge between inner and outer circular electrodes, 
of which the inner one is axially adjustable ; the discharge starts 
at each alternation at the edge and is extended in a small 
fraction of a period to the edge of the reaction chamber by the 
flow of the gases and the rotation of the discharge by an electro- 
magnet. oscicki, I., Austria. 

No. 13,257/13.—Heating buildings. The air in a room is 
heated by radiation from the external surface of a steam or 
hot-water heater, and at the same time, either the airis circulated, 
or air from the outside is introduced, through ducts pasting 
through the casing. Watzke, F., Austria. Dated June 10th, 
1912. c 

No. 13,356/13.—Glass manufacture ; blowing. According to 
the present invention, the finished article is retained in the 
blowing mould until the corresponding parison mould is receiving 
a fresh charge of molten glass. This prevents deformation of the 
finished article. Treuhand-Vereinigung Akt.-Ges., Berlin. 
Dated December 19th, 1912. 


No. 13,365/13.—Screw and like propellers. Counter-propellers 
have blades which are fixed to projections on the boss, such 
projections or webs being curved to suit hydrodynamic 
conditions. The boss is oe, 3 in halves riveted or bol to the 
stern post. The webs may be of different lengths. Wagner, R., 
Germany. Dated June 10th, 1912. 

No. 13,414/13.—Steel alloys. Steel alloys containing from 
7 to 25 per cent. of chromium, 0.5 to 20 per cent. of nickel, and 
up to 1 per cent. of carbon, with or without small quantities of 
tungsten or vanadium, are used in the manufacture of gun 
barrels, turbine blades, or other articles requiring power of 
resistance to corrosion. Pasel, C., Germany. Dated Oeteber 
17th, 1912. = 

No. 13,503/13.—Cultivators. In a motor cultivator in which 
the shanks of the cultivating tools are pivotally mounted on a 
rotary drum, special means are provided for supporting the 
shanks and limiting their movements, for making them flexible 
laterally, and for facilitating the penetration of the tools into 








the ground. The drum is mounted on a pivoted frame, and is 
driven from the motor by a chain. Tanczer, J., Budapest. 


No. 13,537/13.—Variable speed gearing. Variable speed 
gearing suitable for motor vehicles comprises a set of frictions] 
dises, adapted to be clutched singly to a driving shaft, ratchet 
clutches being so arranged in combination with constant mesh. 
toothed or chain gearing, that the gear pairs not transmitting 
power are at rest. Gottl, A., and Loos, F., Austria. Dated 
June 18th, 1912. 


No. 13,609/13.—Bearings. A bearing for unsupported flyer 
spindles of spinning and twisting machines is rendered self 
centering at all speeds, by providing the lower end of the inner 
sleeve with a self-aligning support in the bolster tube. Lerch 
H., Germany. ‘ 








LONDON ARMY TROOPS COMPANIES VOLUN- 
: TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W.1. 
ORDERS 


For the week ending May 20th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 

Next for Duty.—Captain W. D. Bentley. 

Monday, May 13th.—No. 3 Coy., 6.30—-8.30. Recruits’ Dril!, 
6.30-8.30. 

Tuesday, May 14th.—Lecture on Demolitions, 6.30. Physica! 
Drill and Bayonet Fighting, 7.30. 

Wednesday, May 15th.—No. 1 Coy., Entrenchments, Revet - 
ments, &c., 6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, May 16th.—No. 2 Coy., Entrenchments, Revet - 
ments, &e., 6-8. Recruits’ Drill, 6.30. Signalling Section, 
6.30-8.30. Ambulance Section, 6.30—8.30. Band Practice, 7. 

Friday, May 17th.—Musketry for the whole Corps, 5.30-8. 

Saturday, May 18th.—Knotting, Lashing, &c., for the whole 
Corps, 2.45-4.45. Musketry, 2.45-4.45. 

Sunday, May 19th, and Monday, May 20th.—Commandant’s 
Parades at Waterloo Station, 8.45 a.m., for work at Esher. 
Dress, Marching Order with rifles. Mid-day and tea rations to 
be carried. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

Summer wey Sonos: imaamaae are now being made for this 
Camp to start August 3rd. 

By order, 
Macieop YEARSLEY, 
Captain and Adjutant. 


May llth, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. S. W. Croven, of Valley Engine Works, Shipley, Yorks, 
has appointed C. H. Joyce, Limited, 134, Southwark-street, S.E., 
as agents for the sale of lathes of his manufacture in the London 
district. 

Tue North British Rubber Company’s Great Portland-street 
premises having been taken for a Government extension, the 
company has had to acquire two separate buildings, one 
for the London Pneumatic Tyre Department and the other 
for the Export Department. The existing premises at 
East-road, City-road, N., have not been interfered with. The 
new address of the London Tyre Department will be 
111-113, Great Titchfield-street, Oxford-street, W., while the 
Export. Department, Advertising and General Manager's 
London office will be situated at 257-25%, Oxford-street, 
close to Oxford-circus. 








Tur INstTITUTION OF AUTOMOBILE ENGINEERS.—With a view 
to drawing attention to the advantages which the Institution 
offers to young men who are being trained for the profession of 

t bile ing, a special meeting of the Institution of 
Aut bile Eng s has been arranged at the works of 
Messrs. D. Napier and Sons, at Acton, on Friday, May 10th, 
when a very interesting paper will be read by the president of the 
Institution, Lieut.-Col. R. K. Bagnall-Wild, on ‘‘ An Examina- 
tion into the Causes of Failure of Lorry Parts on War Service,” 
followed by one by Mr. Geo. W. Watson, Member of the Council, 
on ‘‘ Tank Engines.” The chair will be taken at 6.30, by 
Mr. Bruce Ball, general works manager of the company. A!! 
young men who come into the category mentioned above will 
be welcome, and can obtain cards of invitation on application 
to the Secretary, 28, Victoria-street, S.W. 1. The qualifications 

y tob a graduate of the Institution will be stated 
at the meeting, but it may be pointed out that certain 
examination standards are required, as the object of the 
Institution is to encourage those who are serving their time to 
aspire to rise above the bench, and to reach the higher branches 
of the profession. 

Royat InstiTuTION.—The annual meeting of the members of 
the Royal Institution was held on Wednesday, May Ist, Sir 
James Crichton-Browne, F.R.S., Treasurer, in the chair. The 
annual report of the Committee of Visitors for the year 1917, 
which testified to the continued prosperity and efficient manage- 
ment of the Institution, was read and adopted. It appeared 
that twenty-three new members were elected in 1917. Sixty-two 
lectures and nineteen evening discourses were delivered in 1917. 
The books and pamphlets resented amounted to about 
299 volumes, making, with 513 volumes—including periodicals 
bound—purchased by the managers, a total of 812 volumes 
added to the library in the year. The report of the Davy 
Faraday Research Laboratory Committee was also read. 
Thanks were voted to the president, treasurer and secretary, to 
the Committees of Managers and Visitors, and to the professors 
for their valuable services to the Institution during the past 
year. The following were unanimously elected as officers for 
the ensuing year :—President : The Duke of Northumberland ; 
Treasurer: Sir James Crichton-Browne ; Secretary: Colonel 
E. H. Hills. Managers: Henry E. Armstrong; Sir Wm. 
Phipson Beale, Bart.; Sir James Mackenzie Davidson ; John A. 
Fleming; Perey F. Frankland; J. Dundas Grant; Donald 
W. C. Hood ; H. R. Kempe ; The Right Hon. Lord Kinnaird ; 
Sir Charles Nicholson, Bart.; The Hon. R. C. Parsons ; Edward 
B. Poulton; J. Emerson Reynolds; The Right Hon. Lord 
Rothschild ; The Right Hon. Lord Wrenbury. Visitors: K. A. 
Wolfe Barry; Sir William H. Bennett; John G. Bristow ; 
John F. Deacon; Edward Dent; Sir James J. Dobbie ; John 
A. W. Dollar; W. B. Gibbs; William J. Gow; W. A. T. 
Hallowes; Sir Alexander Pedler; Hugh Munro Ross: Joseph 
Shaw; John Strain; Sir Henry J. Wood. A general meet- 
ing of the members was held on the 6th inst., Sir James 
Crichton-Browne, F.R.S., treasurer, in the chair. The following 
vice-presidents were elected :—Henry E. Armstrong, F.R.S.; Sir 
Wm. Phipson Beale, Bart.; Sir Charles Nicho'son ; the Hon. R. C. 
Parsons, M. Inst. C.E.; the Right Hon. Lord Rothschild, F.R.S8.; 
the Right Hon. Lord Wrenbury; Sir James Crichton-Browne, 
F.R.S., treasurer ; Colonel E. H. Hills, R.E., F.R.S., secretary. 
Sir George Stuart Forbes, George H. Heard and Lieut.-Colonel 
C. S. Myers were elected members. 
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he Admiralty are 


to rouaine J APPLICATIONS | from < oe 
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Me) MEN for CO ON 
in the ROYAL} MARINE EN GIN} 
Branch of the Royal Mari rps m formed 
view to the rapid Seecotion ‘of Civil Rienaee and 





nal Works. 

»3 ahould have previous practical experience on 
¢ neering Works and be capable of setting out work 
ap tof fifty years of age will be considered, but 
bot nder thirty-five should be in a lower Medical Category 


te iow .nces will be at the rates authorised for the 
pe beeinee" snd’ the usual OutGt Allowance will be 














ications, With copies of testimonials and portions of 

Pe nce, snould be addressed to the GIVIL ENGINEER- 
gig, Admiralty, S.W. 1. The top left-hand corner of 

eavelope to be marked “O.P. 1.” 552 












ROLLER SHCTTER DOORS FOR SALE. 


he Crown Agents for the 
‘ Colonies 2»ve FOR DISPOSAL 12 STEEL 
29 ROLLING SLAT SHUTTERS, made to cover 
door openings 16ft. 2in. wide by 10ft. high Also 
pitto for openings lift. 7in. wide by 13ft. gin. high. All 
new and comolete with spring balances, lifting gear, 
ised steel hoods, guides, fastenings, bolts, &c. ; slats 


lor farther particulars can be obtained from the CROWN 
ENTS, 4, Millbank, §.W, 1; or the shutters may be seen, if 

1 at the Works of the LIFT and HOIST CO., Premier 
ng Works, 108 Prince-street, Deptford. 8. E. 566 






















lounty Borough of Barrow-in- 


URNESS. 
TECHNICAL smo. 
ONT LE are invited f he two vacant POSTS 
‘ASSIST. TAN a L ECTURERS in ENGINEERING | at ion 
pve Sch 

vo itie in September. Salary £150, rising to £250 
unenees according to scale. ‘In’ fixing the 










en| Works Accountant for Impo portant 


ENGINEERING Works. Must have had similar 
S| experience and must be expert in keeping costs, &c. - 
will be paid, and only first-class men need apply. 
perecn already employed upon Government work wi 
gaged.—Applicants must, The ogi to their Joe ene remy 
d number 


jee 
ment 





A 


anted, by Firm on South 


on Munition work 2 JUNIOR 

Sey one << being i sho rege _ rt . 

‘ool Wor! wages plus war bonus ; Shop Experience an 
eoretical rae. are essen: ao Het 

cneary ones.—Applications, 

should be “athe Evel to "Rey 





Wanted Immediately, Engineer 


to re-arrange the Lay-out of Plant in e Shop 

devoted to high-class Steam Engine work. No one on Govern- 

ment work will be considered.—Apply, giving ‘Kopi and par- 
our neares' 





W: anted, Thiapidenas for 
Engineering Works at Silvertown, capable of making 
lant Drawings under supervision at first from 

and rough sketches (War work, b 





ticulars of previous ex ence, to 
Exchange, quoting ** The Engineer” and No. 45228. * 463 a 


t, fntended 
pos eral engineering work. 





Wanted Immediately, for Mid- 


LAND firm en on Aero Engine work, First-class 
INSPECTORS for View Room; state full iculars of ex- 
perience. No person eianny employed on vernment work 
will be engaged. —Apply to yo r nearest Emplovment Ex- 
change, “The “and No. A5197. 439 4 


W2 anted Immediately, for Mid- 
AND Firm engaged on aS State’ ful work, First-class 
JIG ae TOOL INSPECTORS. te full particulars of 
will be engaged Apply to ¥ oc Eepiqment 
wi en, —Ap our “heares' mployment Ex- 
change, ge ** Pie Me and No. ‘5200. “2a 




















Bry yer Wanted for Large Engi- 


NEERING Works in East Anglia. No person already 


No person wh nie on Government work or ge a more than 

ge away will be engaged.—Address, 617, ‘‘ The Engin — a 

We nted Experienced and 

capable JIG and TOOL DRAUGHTSMAN, preferably 

= experience of Motor Vehicle manufacture. soca dis- 
o person already on po mg g = work will 

pon ad ly, stating ding Sam sabesy, and full particulars of 


= rience, to your yiment Exchange, mention- 
me “The hngheoer” and! "and No. A528. ™ 380 a 








in Midlands engaged on Aero ne La] ote 
pene ni ogy _ TOOLanaJIG DRA tate full 
of experience. No cena already co on 
ernment work will be stoning “The Eng! your nearest 
Exchange, and No. 


Wanted Immediately, for a Firm 
UGhism 








employed upon Government work will been: 
must apply their nearest Employment weer mention- 
ing “‘ The Engineer” and number 547. 547 a 


(\ase- Hardener.— Expert 


WANTED. Used_to Carbon and High-speed Steels, 
ay! Cutters, oe, aie Heat Treatment of Steel. Must have 












made for previous experience. . Full 

of Scale of Salaries, 
aaived from the Dit ucation, Town Hall, 
rowin-Futness, to whom applications must be sent not 

than noon on Saturday, ath ny une, 1918, 
By order, 
HEWLETT, 
Town Clerk and Clerk to the Local 
Education Authority. 









‘Town 


all, 
om) May. 1918. 607 1 


bunty Borough of Middles- 
BROUGH EDUCATION COMMITTEF. 
The Middlesbrough Education Committee invite APPLI- 
TIONS for the following POSTS for TEACHERS in a 
niot Technical School to be opened in August next -— 
Head Master, "— 2 Se in Engineering Salary £275 
(with £16 War Increment). 





















sistant Master "Phvaion a d Chemistry) Salary £180 
with £16 War Increment}, 

tant Master (Eng!'sh and Mathematics) Salary £180 
with £16 War epiphany! 

Salary £180 





Assistant Master (heeraree ) 
with £16 War Incremen t). 
pplicants should state in detail their educational 








ualifica- 
School 









, and before making an application should write for a 
Report” dealing with the new school. Last day for receiving 
plications, Sth June, 1918. 

EMMERSON BECKWITH, 
Director and Secretary. 







Education Offices, 
> tt 
1th Mov. 1 


Dedruth and Chasewater Rail- 


NOTICE IS HEREBY GIV VEN that pursuant to an Order of 
Honourable Mr. Justice Younger, made in an action of 
owv. Redruth and Chasewater Railway, 1879. B. 307, Mr 
n Taylor, the Receiver of the undertaking of the Redruth 

d Chasewater Railway, is authorised to SELL by TENDER 

RAILS, LOCOMOTIVES, WAGONS, and other PLANT 

d effects belonging to the said railway subject to the 

proval of the Judge and the necessary its of the 

of pnts, Forms of Tender with particulars 
to be sold and c»nditions of sale can be obtained 






591 
































ende led ui) p, to Messrs. Foyer and 

b, of 26, Fesex-street, Strand. Londen, W.C., or to Mr 
fewer Bennetts. 6, Princes-street, Truro, on or before 

Gist day of May, 1918. 

Inspection of the effects fe be sold can be obtained on 

plication to Mr. J. F. Tyac! voran, Cornwall, 

Receiver does not bina ‘himself to accept the highest or 


y Tender. 
Dated this 2nd be KE May, 191 










“re £9., Solicitors, 26, Essex- 
Wwe 2 


reet. Stra: 
bale =~ ~3 MARTINEAU and 
of %, Theobald's-road, 
Gens ion. 


JOHN MESSER BENNETTS, Solicitor, 
6, Princes-street. Truro. 
JOHN TAYLOR, Rca 6, Queen Street- 


ace, London, E. 
J. y TYACKE, Esq., Devoran, — 












No person alread: 
= ge tented “work will be e 2g “4 


ly, stati age, 
experience and salary required, ae on st’ Employment 
Exchange, tioning “The Engi and n 





Wa 


Engineer Wanted for Large 
odern Cement Works.—Address, stating age, experi- 
ence, and salary required, 444, “‘ The Engineer ” ~Omce. “W4a 


Foundry Manager Wanted Im- |? 


MEDIATELY ; first-class man used to Light and ~ a 
high-class Engive Work in Loam, Dry and Green Sand ; 
up-to-date methods essential. No oneon Government work com 
sidered.—Apply through your Employment Exchange, giving 
age and experience, queting * *The Engineer ” and No a 











ae Inspector Required for 
istrict, to Fae 
ccameeel of Engineering and General Stores Materials essen- 
tal knowledge of Aircraft materials an advantage. Good 
for a capable and energeticman. No already 
aan joyed upon Government work will be engaged..-Applicrnts 
must a) apply to their nearest Employment Exchange, mention- 
ing ** The Engineer ” and number 404. 44a 


Patent. Agency. — Wanted, a 
(ineligible) as ENGINEER ASSISTANT 
in the Business MP Patent Agency in a large office in London. _ 











iy 


rts “440 6 


[Price NINEPENCE “{.nvaurence 
Pra ughtsmen( Electrical) Warted 
for iB Midlands ; ne fom: to men with experi- 
ence in the design of DC. and A C. machines or transformers. 
—Apply stating age, experience, and : salary required to your 
nearest Employment Exchange, ing ‘‘The Engi a 
and No. A4895. Nobody at Tresens on Government work will 
be e engaged. 601 a’ 








~.| Pranghtsnien, Good Mechanical, 


TED for— 

(a) Jigs and pe Satie Leader. 

(b) Electrical Machines. 

(c} Control Gear. 
rson already on Government —- will be engaged.— 
stating qualifications. age, required, and 
it date can commence. to your earest "Employment Ex- 
‘ “The 58. 





Aophy, 
pm 





[raughtsmen (Jig and Tool) 
TED for —— Aeroplane works in Lan 

district. Knowledge of Press Work, Tools for —— 
(Cleveiand and Acmes, aah, and all Wood-working 
Machines. No person already on Government work will be 


gp experienced men need apply, stating age, — 
experience, a mi sala required, at your nearest Emplo rm 
Exchange, quotin, 0 Engineer” "and No. AS013. A 





rau htsman, Mechanical Engi- 

ING, WANTED. for Controlled Works in the 

Midian Experience in small high-s Engiries preferable. 

No one at present on Government work will be engaged.— 

Apply, stating age, experieuce, salary required, and when at 

liberty, to your nearest “agian Exchange, quoting “ The 
Engineer ” and No. A5291. 593 « 





Wanted Immediately, for 


AEROPLANE WORK, TWENTY Jig and Tool 
DRAUGHTSMEN ; only experienced men, not en- 
on Government work, need make application.— 

lease apply to to oagin nearest Employment Exchan 


and quote ‘ Engineer” and number 541. S414 
bike anted Immediately, 
we cyl 3 and rapertcengr~) f for large J 
ng Works in Midlands, Ee one on Le pte eee work 
wall considered.—Apply, gi arest Benplo particulars of 
previous experience to your Rearest se Exchange, 
quoting “* The Engineer ” and N 462 








: x! 
anted in Government Office, 
and Glasgow distri ENGINEERING 
DRAUGHTSMEN experienced in Steel and‘ General Con- 
struction, Sewerage, Baw Loge for ss service.— 
ey Soar stating age, experience, sa’ 
= testimonials, tol x 1424, Willing’s.’ 125, Strand, London, 


Wanted, Shop Plant Draughts- 


N, ae: _ . TOOL DESIGNER Aero 

ion N.W. district. Those living more 
on Government ne need oe 
rience, and salary expected. 

Co., Ltd.. 154, ;Cletkenwell-road, 








om. Rotary. 
0 miles away —y = 
spol = va Wate, —_ <,’ age, ex 


Ison an 
+ and mag EOL 





of sal with details of training and experience, and 
~~ expected, to Box 652, Reynell’s, 44, Chancery lane, 





equired, a _Manager for the 
Technical Department of a Government ee 
Firm in the Midlands sualifications essenti 

tical training, knowledge of Machine Shop Methods, Mac! <A 
—_ Sreipment ; inspection of Materials and Finished 

loy Steels as in Aero Engine construction ; 
Heat dnroutaeat. Good prospects for a capable and en tic 
benim 5 = rson already on Government work will be 
Apmy your nearest “ar ogg Exchange. men- 

aening near gineer” and No. A5164. 376 a 





e juired, an Investigator for 
cal Department of Government Controlled 


in Midlands ae aan have Tool and Mach hine 
Shop e > and be ble of quickly invest — 
causes 0! mble as they art se in Machine Shop. Also 


take charge of all Physical Tests for A.I D. requirements. No 
person —— on Government work will be engaged. —App] 

your nearest Employment Exchange, mentioning ‘The nd 
neer” and No. A5163. 375 a 


Shop Superintendent Wanted 


for Large Aircraft Factory in Yorkshire. | While some 
and 





dom pte Required as Assis- 
eee to Seniors who are 

Good opportunity for po in a ne one 
Pine on Government work will be en; d.—Apply, with 
full particulars of career and salary requ to bad nearest 
Employment E ing “The and 
No. A529, 528 a 











_ | Draughtaman uired for 


Constructional Engineering eon 9 (Government con- 
trolled) in Birmingham area.—Sta‘ >, and full 
varticulars to the nearest Tplerment change, mentioning 
“The Engineer” and number 609. No one at Sieg on 

A 


Government work need apply. 
ightsman Required for Ele- 


rau, 

Dru oes and Conveyor Firm. not a war- 
time couiben, but permanent to the hg wy Bog —Re ag 4 
stating age, experience, and sa! required, to Bo 

Browne's Advertising Offices, 163 Queen Victoriaatreet, BC. 








ughtsman Required, with 


good experience in design of Steelworks Machinery pre- 
ferred, although applications from high-class men with other 
experience would be a No one already on Govern- 
ment work will be —State i om, Oo experience, 





required and aon Dy berty, to earest, Employment 
Exchange, quoting “The Engineer, ‘ond No. A4694. 
htsman. Required to Take 


ae 


men Po 
9, * The 


aiked of Coal Washery 


t. opened 
aa C+ parti in the place to 
eer ice. 


a 





Wanted Thorough 


Capable 
ing work in London office. Reply, i age, salary expected, 
ing wor! mdon office. tal e, Sa ex 
experience and when at liberty “ie person al already engaged on 
Government mg need apply.—Address, in first instance, 236, 
“The Engineer ’ Office. 236 a 





Assistant Designers Required 
(MMEDIATELY for an important Admiralty Establish- 
— Applicants must neat, quick and reliable, and able 
to carry out design without supervision. State age. experience 
and salary expected.—Address replies to Box 1454, Messrs. 
James Willing, 125, Strand, W.C. 2. 533 « 





able and _ Experienced 
. AUGHTSMAN WANTED for Jig and Tool design 
on high-class repetition work, near London. No person 
already on Government work will be engaged.—Apply, stating 
pecans and Salary. to your nearest — ss Ex- 
ge, “The Eng ” and No. A5160 369 a 





Draug ughtsmen — Several Men 
the for Mechanical Engineering work for Con- 
trolled Foner in Midlands. Must have some practical 
experience. nowledge | of Textile-or Printing Machinery 
but not Good opportunities for suitable 
men. AlsoSEVERAL GOOD JUNIORS with Drawing-office 
experience. No one already on Government i will be 
engaged.—Apply, stating full parti of salary required, 
age, experience, to your nearest a Exchange, men- 
tioning “‘ The Engineer” and No. A50gi. 545 a 


[Praug ghtsmen Wanted for Aero- 


plane Work in Government Factory. Previous experi- 

ence in See IE design not ve necessary, but sound 
mechanical princi essential. Pp 

pemes for right men. No person a. y on Government work 
engaged.—Apply, stating experience, age, and sa 











(Civil Engi gineering Draughtsmen 
feticmee r Government work in Fifeshire; one 
with good experience in Demeies Stractural Steelwork and 





knowledge of Aircraft Construction is 
organising power are even more important. No person already 
engaged on Government work will be a pointed. —Reply, 


experience, and sala eg to _the nearest 
pn Ro kanes nit ¢° Th gi and 


; the others to have a good general experience 
of General Civil meering work and to be quick and 
ccurate Surveyors. ust be ineligible for military service.— 
Applications, stating age, experience and qemlnendicna, salary 
copies of recent testimonials, to be addressed 





number 378. 378 a 








xbridge Urban District 


CON eet. 
Th Conn: repared receive TENDERS for a 
BINE MOTOR WIRE ENGINE, with Suction Adaptor, 
copic Ladder and Hose complete. 
e gee can be obtained from = a 
. L. Eves, 54, High-street, Uxbridg: 
necessarily be merges. 
endorsed “ Motor Fire Engine,” and stating when 
every can be given, to be sent to the undersigned, not later 
b 12 o'clock noon, on ioe the 28th day of May, 1918. 
. T. HARVE 


Olerk to the Council. 
















‘Council Offices, 
63, High-st ew 


Mth May, we xbridge, 





578 


he South Staffordshire Water- 
: WORKS COMPANY invite OFFERS for the CORNISH 
NG ENGINE at their Wood Green tion near 
The steam cylinder is 50in. diameter by 10ft. stroke, 
sore ng, 18in. diameter by 9ft. stroke. The 
a taking down and removal. “There is a railway 


For bermission to view a) 
FRED J. J. DIXON, M. Inst. C.E., 
Engineer, 


379 
















atid. 








Well. known Engineering Firm 

ASSIST in the ee aot En oy RE! ore. the ae of 

SUPE NDENT AKE 

Must me 2 "caeaio ¢ “ works 

ea oils lence in the handling: of labour 

If spepeans ‘called upo' lo any day- 

eto supervise all outside "work in ss 

ks Departgs ent. evan 

wn be sont aoe. 
sument work need a) 

Rcchange details of = 

































Structural Engineer Wanted for 


Design of Urgent War Work in Reinforced Concrete. 
State age aaa sala: 
work need apply.— 
street, Westminster. 


required. Noone now on Government 
rite, Box 4028, c.o. Brown's, 39, — 


hree Thoroughly Competent 


and ene ASSISTANT SUPERIN wong ind 
oe for Production Department of a lai 
on reget pace y aeroplane engines and similar Sy 
No one already engaged on Government work will be considered, 
—Ap| ications “invited from persons having mt a thorough 
training in Progress and Stores Or of 
eharacter, giving full particulars of er he panes co Seige 
complete addresses for references, age a ep Ba eet 
THE AUSTIN MOTOR CO., Ltd., Northaela Bir neha. 


hemist equired for Lar 


Motor and awk nee anufacturtng Concern ; m' ss 
used tothe analysis of both Plain and Alloy Steels. One with 
experience in other engineering materials preferred. No one 
on Government work considered.—Apply, suiiog age, experi- 
ence, and salary required, to your nearest Suvloynens Ex- 
change, quoting “‘ The Engineer” and No. A5124. - P1049 a 


(Shemist Wanted, peat! 


with a oe experience, for Steel Found: 

London area, making Cagtings and Alloy Steel Ingots. 
engaged would here an opportunity of ne the eS 
ture of. Steel a Process, State age, experience, 














sal: juire No one at present on Government Weis or 
mag} more than ten — away will be engaged.—Address, 
486, “The Engineer” Office. 486 a 


ith 
to Box No. 1449, Willing’ 's, 125, Strand, London, W.C. os 
A 


Desig ner.— Wanted, First-class 


~ IOR MAUHINE TOOL DESIGNER for special 
Machine Tool Designi Dg, to deal with Machines on Repetition 
Work. - Will be required to specialise on certain | ood 
opportunity for first-class man. No one already on Govern- 
ment work will be engaged.—Apply, with full details of career 
and salary ere to your co — comes, 








ry 
d, tw your nearest Employment Exchange, qucting “ _ 
Bagineet sna No. A 4126, 


[Praughtsman Wanted for Large 


Moderu Cement Works.—Address, poting e eee, eet 
ence, and salary required, 445, “ The Engineer” Off 








[ranghtsmen WantedforLondon, 


must have had Works’ Experience; used to machine 

1, locomotive or heavy road traction work. —Intending can- 

dhaates should write, in first instance, for ~*, naomi form to 
the COMMISSIONER, 123, Pal Mall, 8. Ba 





ughtsman Wanted, Prefer- 


ra 
Dru ren used to Civil Engineerin; Work. No one on 





raughtsman and_ Assistant 
DRAUGHTSMAN REQUIRED for Aircraft Work, S.W. 
London. First-class men only need apply. No one at present 
on Guvernment work or resident tnore ra ten miles aay will 
be engaged.—Address, 548, *‘ The Engineer ” Office. A 


| Draug htsman. — Assistant to 
cf REQUIRED for Detailfhg Drawings and also to 

— ng the training of ladies and men for Drawing-office 
wor! 

Midland District. 

a person already engaged on Government work need 
apply. 

Appl. 


“The 
Pr ughtsmen, — 
4 wit —— in a pei Ridin; 
on im wor! 
a a Cy hg with 
is an also experienced Man 





+ Bech toni 


Ss 475 4 





at your nearest Empl 
ngineer ” and No, A5202. 





A Controlled 
uot BR oegy e S, enmged 


experience um General 
for medium size 


Er hi: 





| WV anted telat teed Tee a 
MEN capable of designing Jigs and Tools for 
eering.—Apply, stating experience 
mer loyment Exchange, quo’ ses ‘Engin 
for | uo No persons already on Government work Soak apply. 





A 


Lady y Tracer i is also pet. 








The al t to reliable ind.- 
bean’ Noe person alresay o m Government work will be 

gaged.—Apply, ating fal particular to your a Em. 

ployment Excha: “The os 








Government work need apply.—State salary required and full 

particulars to C. J. Wills and Sons, Ltd., 28, Victeria-street, 

Ww er, 8.W. 1. 581 a 
ughtsman Wanted with 


Ta 

Dre - fb ene Engineering Knowledge and Training. 
North “London district. No one at present on Government 
work or residing more than 10 miles away need apply.—Address, 
610, “ The Engineer” Office. 610 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO. 
,, Welling street, LONDON, BO, 


26, Goliinywocd-stroste 3 Newoastle-on- ee 





Sp 30 





SMALL ADVE WEISEMENTS 


SITUATIONS, FOR SALE, &c., 
Paers II., Il, 1V.. XOIV. 
Numerical Index 1 rtisements, 
Pass XC 









Be. 


THE ENGINEER 








————— 








Experienced Draughtsman Re- 


QUIRED by Firm of Forgemasters in the _Midiest 

Counties.. Applicants having previously unde) sar 

arrangements and accustomed to estimating pyeleened. 

No person already o 

. Please ag 

ment Exchange, mentioning 
5494 





to 
Government work will be en 
ex perience to your nearest Employ 
he Engineer” and No. A5274. 





bd > 
ngineer’s Draughtsman Re- 
JIRED for Aircraft Instrument Work, London, E.C. 
district. Must have had Workshop Experience and be used to 
Production ee a one en — on te > ge a 
or living more than 10 miles away D —Write, giving 
fall Ki ctlars, to Box » Ce Sk J. Wil ah and Co. Ltd.; 
15, Cle: oneal: road, London, E.C. 1 562. 4 


L2¢y. Tracers Wanted for London, 


must bare vious experience and familiar with 
Mechanical D: a rite, in first instance, for application 
form to the coMM! 409 a 


SIONER, 123, Pall Mall, S,W. 1. 








ocomotive Draughtsman 
WANTED IMMEDIATELY, in West of England ; 
qma..ency to satisfactory man. No one Seen 5 on Government 
work will be engaged. —Apply, stating age, rience, and 
salary required to your nearest a Trotanee, men- 
tioning “ The Engineer” and No. A! 4234 


Mechine Tool Draughtsman Re- 


QUIRED for Soe Tools. Good opportunity for 
really smart map. Controlled ot - y stating quali- 
fications and salary. No one already overnment work 
need apply.—Apply your nearest Emp owendatt Exchange, men- 








tioning “‘ The Engineer ” and number Pi126. P1126 a 
[echanical Draughtsman, Used 
for. us work, 


Machine Parts. Electrical A ppeceten 
Also JUNIOR DRAUGHTSMAN al — eg ME 
dai ans, Ba: e age. ence and salary requir: ° 
pan Giked aS on » Bitrameat work or Feclding 3 more 
shan rn Be — need apply.—Address, 508, “ The — 
Office. 


Ship's, _preughtaman Required 


ers, West of a Must be 
tent and capable of designing Tugs, Small Cargo Vessels, 
tate age, experience and salary required, to 





Tea 





Chace 


ppointment 


Required. — A 
ember of the Societ 
OBEN to ACCEPT a Pi 


RESPONSIBIL bia. 
Age wiods pxper'i 7 é z 
yee te and thifbecn 7 tte as Gefountant. an 
Tr an nt 


company. 
—Write to Box Judd’s, 97, Gresha reet, C2 Rios 


AP pointment Required by Con- 

RACTOR’S Engineer and nt, accustomed to 
Public and Government Work, ment at — 
home and abroad.— Address, P1117, “ The Enginee! eo 


Assistant Works Manager and 
Positi eed mith good frm; as shortly "wees age permanent 
salary S energetic adarets, Pier The ng. tere 


ble E pe 


c.—Address, Pile 











heavy or 
ne 





First- aia 


* She Ragin’ neer oer Office. 
met P1118 & 


Cre Engineer, ae A Gs 


ee experienced in Surve: Level 
| Gowatrustional Wor! Wishes “R ‘ SIBLE 
oa Drawphibenaaa. Wi deiveer, P1120, * Reso agin 








T salary Jo, 800 ee Dees APPOINTMENT 

‘k, together = invest- 

a Mie ae £2000, se quality bie hits for for. Directorship or Junior 

Partnership of a progressive hrm of Shipbuilders. or panes 

gineers. . 7 a Z. C. 436, care Deacon's, Leadenhall- 
street, E.C. 561 » 


r ye eee Ineligible, Whose Pre- 





Faginesr Works Manager Seeks 


‘USITION Pe General or es YES 
experience ; ex, rganiser ; tho: 1 i dager, 
conversant wit! at ‘Hedern meth acti 
tomed to controlling 5000 hands kite production Aes 
Address, P1074, “‘ The Engineer P1074 5 





Epgineer Works Manager (41) 

aNAG as re vial ape 
x Ao up in all me ord tadthode of production, 
to contro) 1000 hands ; first- 





Ters, &.—Sta' SIRES POSITION 
sour Di Employment Exchange, anh “The Engineer” edre 
304 No. A5231. No. person already : Pp on ¢ Practical, th ti 
work will be engaged. 44a light ‘and heavy 5 work ; 

teel Works Draughtsmen 
(Three) REQUIRED for large Sheffield District Steel Engineer, 


ience essential. No ope 


Works. Good general mechanical e: 
be engaged.—state full 


at —— on Government work will 
ars, including age and salary expectea, to your nearest 
Bmploymeat Exchange, mentioning “ The Engineer,” and | Gos 


A 
by 
JIRED for urgent-Aero Motor Work in Progressive 
Midland Wate Permancies for live, interested, quick men 
with initiative and ability. No person already on "Government 
work will be engaged.—Apply to your nearest ae 
Exchange, mentioning ** The Engineer” and No. A5316. 606 a 


fg Fi Sgn pennne 
Bogiaes 2 conte with know ge Inte a tome Coonieotion 


ed upon Government 
will be engaged. 
number 433 


already employ 
a@.—Applicants must "Be Hig to their nearest 
yment 
Wanted at Once, for Aeroplane 





and Plant Draughtsmen 





xperienced Mechanical 








Sa 
Work, ene FIX ER and PROGRESS M Must 
be thoroughly practical and able to show previous experi: 4 
Wages arranged.—Apply at your nearest Employment Ex; 
change, quoting “ The neer” and number 5 No one at 
present on Government work will be engaged. 590 a 


Wanted for Shell Factory, Stock- 


RT District, experienced FOREMEN for produc- 
tion of small a medium accarate repetition work.—State rege 
experience in f requi! and when at liberty, to the 
nearest ee a Exchange, mentioning “‘ The Eugineer” 
and numbe: Pees. No one at present on Government work will 
be engaged. Bsa 








anted, Tool-room Foreman, 

wee * Government Controlled Establishment i 

the North” of England, engaged exclusively on Governmen 
Con 


Applicants should have held a similar position in the Tool 
Room of a large works engaged on the manufacture of repeti- 
tion work, and should have had wide experience in the manu; 
facture of small tools, jigs and fixtures, and the upkeep of 
machine tools. 


" + 


accustomed 
Address , P1125, “ The Engineer ” ‘Ofice. 





’ 
22 Years’ General 
and technical experience, OPEN to ACCEPT 
APPOINTMENT as ENGINEEK with eoniening Firm. 
general experience ; used to big work, design, erection, 
ae and maiatenance of plants, and ‘controi of labour. 
ree May 3lst.—Address, P1131, “‘ The Engineer ” ee 
B 


Epgineer (32), Wishes to Under- 


ESIGN 6: NEW te it hae ; take 
— of T. or D.O0.—Address, 121, * The a. 
B 








(General Manag ager, Home and 


Export, D) as casas Best references. Fellow 


pray Nyaa 5700, aks 58, Sak ePotindtrcy 1 | 
Manager (late Director), Exten- 


IV Contractors, Saw Mitlers, Timber Merchan’ 
Buuiders’ Providers, mpt. | DES. RESPONS|oL 
POSITION.—Address, P1134, “The Kagineér ” Office. P1134 8 


Me. and Elec. Engineer (83). 


ELECTRIU FURNACES. Les el TURDINES, 
lo years’ exp. Posts held as r and HKngineer 
. Central station rin fh with & calenes f co 
and power companies. Consulting resident on collieries 

sata ia out fstuoa, trials with view to aaming 


calsge au econ ng ani 
Rocinesr to electri¢e dec 
Boi ev ar gar seat. et ischarge.—Address, 

mre 8 ois ogineer ” U P1110 s 











Wanted. Boiler, Vertical Donkey 


Give full particulars and price id ay 
cane nthe ly ” 


Engineer ” Office. 
anted Condenser, Small Con- 


DENSER about 3ft. long by ott. —Address, “The 
Engineer ” Office. ¥ 


Wanted, Double-barrelled Elec- 


TRIC WINCH =< — and tail haulage, each drum 


Address, 











to take 130 — ro aT e 200ft. per minute. 

Motor 500 volts De 2 3 ES ‘ull Tyg culars, with 

sketch, to be sent to Key N F LAHY METAL WORsS. 
Ltd.; Letchworth, Herts. F 

anted, Generating Set, 220 

yolt, 30 pilowant State fall ulars as qenditien 


and price to Box 425, Sell's, Ltd., 168, Pyieee street, 
¥ 


anted,; Good Modern Gas 
GINE, either for suction gas or towp, abott 100 
E ae aa give ya of make, age, price, where 
Address, 504, “‘ The eee” Office, 
’ 


Wanted, Good Modern Steam 


NGINE, about 100 N.H.P., — — ressure about 
{00 Ib. AORN iad ee rticnlees ot ee age, pri yh ro where can be 
spected.—Address, 503, “The The Boe meer” O: 503 r 





MBP. 








anted, in Good Condition, 
Second. hand PNED Ht iL, and AX BAG 
capecty i i,also Second-hand Pra 
4ft. 6in. wheel.—Send prices | ne Oe to 
Kidd's Advertising Agency, Middlesbrough. 


anted, Iron Building, 


lon; g, 50ft, wide, with stanchions to o 5-ton crane. 
Also 12ft. 3 ‘120t. by 10ft. deep Cast Iron TAN 
to hoid 10,000 gallons. Also 360ft. run of 7in. wal. PIPES, 
FLANGE, or SOCKET JOINTS. — GEv. DEAN, § ton 
Brook, Stoke-on-Trent. 584 F 


Wanted, One New or Second- 


HAND EMERY. WHEEL, sing! doubli 
iD EMER tar te Mae see OR OR 








or 3ft. diameter, wheel 24in., Sin. or 4in 
“ Phe Engineer” Office. 





Wanted, Portable Engine, 
50 N.H.P. preferred, with fire-box suitable for burning 
wood refuse. = Plaids give full peryoniers, stati: eape what 

@ same Cal J. H. and 


west. price, where inspec: 
W. GREEN, Ltd, Timber aocdate, Whitington, 
Chesterfield. 


W anted, Steam Dynamo, About 
5 K.W., 110 or 220 volts, Engine to be suitable for 

40 to. §0 Ib, steam pressure. State price and full particulars.— 

Address, 460 “ The Engineer ” Office. 460 F 








Wanted, s Second-hand Air Com- 


belt-driven. or. steam; to give about 
100ft. per aie Psuteable for Rock Drillin, 
ofont Oe and price. — P., 55, Trasiaath - i, 


P15 
anted, Small Millin, ng Machine, 


* Sepond: hand.—Full particulars to JAMES 
WOODWARD. add SONS, Gun Makers, 64, St. ees em 
London, 8.W. 1. 


Wanted to Purchase, 8 or. 10 











e 2000 AP. gt EXPA , 
EN y Belliss and ee VE 
ss ay vin, stzoke, 200 r.p.m., Tot 


Pair CROSS COMPOUND ENGINES, ¢ 


vet 


in h.p. orl, 40in. bp. cyl. 


4ft. stroke, 
» slide val to 1 8, Cont x 
ae. ms and a witd Pe. fly-wheel 29 a 


cna COMPOUND HORIZONTAL 
og a a 


wheel, 
PARSONS STEAM TORBINE, 300 ™ 
tna 


ips au cl 5 to sq. in., with alternator, 
ter complete 


3 6000 volt ma’ 
WILLANS-PARSONS STEAM TURBINE sy 
ete my Ibe io, 


ALT ATO 
lating water pumps,’ » Alay 


Sob si ace, Sep pal 


vn ron ny Seiad thea 

BrL. at cate e, May ahee! 20) ott ats: ee at iy 

225 cw. OPERATING SET, Tea Gon 
a ee Cor Coy. 


Corliss valve gear, 
+» 500 volts, comp, woe 
One 80° ~W. SET, 
engines, with Siemens dynamo, 2-pole, 500 volts, D, t 


three-crank og 
R. H. LONGBOTHAM & CO, Li 


‘ae gis 





WAKEFIELD, 

AT MI LDU RH HOUSE, NEWCASIL ! 
rai AG Wakeheld ; 867. Newcastle PONTE 
Tel. Add. : * Engineer, Wakefield.” oor 

REN 
For Sale :— 
Steam Engines, 

Horiscate! arf nd STEAM ENGI 

eh Hin. Lp. pe 3ft. stroke, with te chat ht 
a face, including Horizontal Air Panp ea te 

50 #. LP. Horizontal STEAM ENGINE, cylindér shew, 
15in. diam. x 30in. stroke, disc crank, fly-wheel oft, diam, x 5 P 
CO, 

H.P. Vertical Tandem STEAM DYNAMO 
— 8in. = linder x 14in Lp. cylinder x 1 aise 

-wheel turned for belt 44in. diam. x 14in. face. , 


orizontal ENGINE, cylinder about din diam, 
stroke, heavy fly-wheel itt. diam. x 9in face 


Machine Tools, Lathes, Xe, 


X Min, 
































Do lgin. centre S.A.S.8. BREAK LATHE. 
Doub gear léin. gentre S.A.8,8. GAP LATHE, 
e-gea 16in. centre S.A.S.S. and 8.C. GAP LATHE 
Double-geared iffin. centre SAS S.and Sc: Gap har 
ou in. centre rag faa .GAP g 
Double-geared iéia. centre 8. and 8. LA it 
POLIS ING LATHE, aon nk Lar He 
oubl 9 \ 
-- + BORING, ‘pe sada f 
LLING 
PING MACHINE, spindle in. diam — 
Hori ORL NG, va ING and DRil. 
= MACHINE, bitin 2 Wty 
SLoT <4 wavy, yo MA. 
CHINE. spindle 2in, diam.» adjusta ble stroke up to 12in. 
Vertical Double-geared 8 TING MAC AINE, stroke ups 


10in. 

RADIAL DRILLING MACHINE, 4ft. radius, capacity y 
te abo 

Heavy y LATHE CHUCK, 6ft. 4in. diam., four jaws, will tak 


in work up to 50in dia! 
Machinery, 


Wood-W orkin 

4Cutter MOULDING pay ae ed x ae wig. 
Will take in small boarding up to Qin. 
number of MOULDING TRONS and three | KNIFE BD BOXES 
Gas Engine. 

50 A.P. abe GAS ENGINE, No. 529, cylinder iM 
bare +3 20in. stroke, two fly- -wheels, four tanks, gas bag, tate 


: 





igniti 
WHEELS, c dines for a 10, PB. Fobler ay For further particulars, apply 
if MANAGER Leviat kine Pendeen, Cornwit, | GRAHAMSLEYS, LTD., Newcastle-on-Ty 
f ‘ in 
anted, Waste Case-hardening | for Sale :— 
MATERIAL in large or smail a 
perticulars, P1052, * The Engineer” Office. Two Babeock and Wilcox WATER-TUB 





Mechanical Engitieer (Aus- 
PRaLIAN), well-known iu Australasia, :udm and 
bma, WisH «as PUSITION as ENGINEER or REPRESEN- 
‘ATIVE; vow engaged in wishes Change 

owing to wife’s healua.—Address, 565, * “Phe ingineer” Pa. 





o Prinei pals and Directors.— 

shaving completed ¢ equi ment of} Jars eaircrafy 

invcory, INVITES UFFERS ON [ek ot 

ASSISLANT PU yg AGES. 2 sxcellent references 
an 





The position will be a permanent one to a suitable ap 
Ho person already on Government work need apply. 
Apply, in the first instance, to your nearest eplor aren’ 
Exchange, quoting “ The Engineer” and No. A5312, and giving 
full particulars of experience, age and wages required. be a 





Foreman Dye Works Mechanic 
WANTED.—State age, experience, and salary by letter 
to SKETCHLEY DYE WORKS. Hinckley. 592 a 


Froreman Wanted for Machine 


and Fitting Shop in Midland Engineering Establish, 

ment manufacturin, = Plant, Se pework, Tanks, and 

General Heavy Work. No one already engaged 

on Government work will be employed.—Apply, stating salary, 

ee ang full particulary to Enidnoer™ nearest Xpvlgyment & Fi 
and number 530. 











itn Ex erienced Ox 
ACETYLENE BOILER WELDER, used to building 
up manhole facings and repairing any other defective boiler 
rts. No person already employed on Government work will 
engag —Apply your nearest Employment Exchange, 
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CO-OPERATIVE PAYMENT-BY-RESULTS. 
Tax outcome of a Random Reflection, published some 
months past, was the opening up a most interesting 
correspondence with Priestman Bros., Limited, Hull, 
who instituted a year ago a very simple but ingenious 
system of Payment-by-Kesults, which has had remark- 
ably satisfactory results. Messrs. Priestman put 
all the facts and figures before us for our information, 
and so interesting did we find the scheme that we 
sought permission to give some account of it to our 
readers. This we are now enabled to do through the 
courtesy of the firm. 

The motives that led to the introduction of the 
scheme may be thus described. It was felt that the 
opposition to piece-work, in all its varieties, springs 
in part from the fact that great inequalities exist in 
the earnings, and that jealousies and heart-burnings 
are thereby caused. It was thought, also, that if the 
spirit of co-operation, the feeling that all were work- 
ing for the common good of all, could be awakened in 
the workpeople, they would take a livelier interest 
in their work and would stimulate one another to do 
the best that could be done. Messrs. Priestman 
sought to encourage the team spirit, the spirit that 
makes a football team work together, and which 
causes every member to rejoice in the share of the 
success that is due to his effort. They decided, there- 
fore, to replace the individualistic character of piece- 
work and premium plans by what we have called a 
scheme of co-operative payment-by-results. The 
same principle has been employed for many years on 
a small scale where gangs or groups of men—erecting 
marine engines, for example—are paid a bonus on 
the output of the whole gang, each man taking a 
share proportionate to his standard wages, but in 
this case the works, including foremen and the 
office staff, form the group 

The system is based on the principle that if a given 
number of men in a given time are capable of pro- 
ducing on the ordinary method of day rate working 
a certain quantity and type of finished machinery 
(called the ‘ Standard output’’), then, if by greater 
collective individual effort—that is without increasing 
the number of men, or working any longer hours per 
man, they can increase the output of such machinery, 
it is possible to advance their total day rate wages 
by a percentage equivalent to that by which the 
standard output has been increased. A very impor- 
tant point is to settle a standard output which may 
be fair both to employers and employed ; under a 
scheme of this description there are alternative 
methods of calculating the output of the works—one 
being to take the average weight of finished machinery 
alone, and another the weight of finished machinery 
converted to a certain “‘ value of points ’’ for different 
weights and classes, and where there is an extensive 
variety in the size and type of machinery manufac- 
tured, as well as considerable fluctuations in the de- 
liveries, Messrs. Priestman Brothers are of the opinion 
that the “‘ point method ’’ of arriving at the output 
possesses advantages on account of its greater flexi- 
bility. After careful investigation it was considered 
that a standard of ‘“‘ average weight’ alone should 
form the basis for the introduction of the system into 
Priestman Brothers’ works, and by agreement with 
representatives: of the men, and sanctioned by the 
Ministry of Munitions, a certain weight of machinery 
packed and dispatched per month is accepted as the 
standard unit. As long as the number of men em- 
ployed, the number of hours worked, and the plant 
utilised remain substantially the same as those on 
which the scheme is based, this figure will not be altered, 
but it is not regarded as rigidly fixed, and it may be 
modified from time to time as circumstances require. 
At the end of each four weeks the output, in tons, 
for that month is posted up after being verified by 
the Works Committee, and by as much as it exceeds 
the standard output, by so much per cent. are the 
earnings of each employee increased for the four 
following pay days; thus, if the output exceeds the stan- 
dard by 25 per cent., each man is credited with an 
extra 25 per cent. over and above his earnings for 
that month, and so on. 

That is the broad principle of the scheme. Let 
us look now at one or two of the details and then 
turn to a study of the results. The scheme did not, 
originally, include blacksmiths and their strikers, 
nor @ group of machinemen who were paid by the 
piece, but a few months after its introduction they 
came into it, and now they, with the other trades, work 
as @ single co-operative body, each man or boy affect- 
ing the success of all. A significant notice posted up 
at the request of the Works Committee shows how 
fully this co-operation is recognised. It was thought 
that lost time might be reduced, notwithstanding 
the fact that it was probably largely due to much 
overtime, and the following announcement was put 
on the works notice board: “It is interesting to 
note that during September more than 100 men and 
boys lost no time at all. If the others had kept 
equally good time there would have been about 8 per 
cent. more on the wages to distribute on the four 
future pay days.” For three weeks following the 
posting of this notice the lost time fell to an average 
of 3$ per cent.—probably as a result of the appeal. 
_ Among the little problems that present themselves 
in starting a scheme of this kind are found the ques- 


plied from the outside. Taking these items in order, 
we note the terms of the agreement. The bonus on 
repair work is measured by ascertaining the actual 
cost per ton of the labour on this work and converting 
it into tonnage at the rate of the cost of the whole 
of the work executed in that month. The effect of 
outworkers on the bonus is found by converting the 
wages they receive into their equivalent weight in 
tons of material ; in other words, it is assumed that 
had the men worked in the shops they would have 
increased the output by a weight equivalent to the 
net standard wages they receive. Thus, let us as ume 
that the total wages of the shops for one month is 
£5000, and that the output is 250 tons, then the wages 
stand at £20 per ton. If the total wages of the out- 
workers for the month is £60 then the equivalent 
output is 60 — 20 = 3 tons, and 3 tons must there- 
fore be added to the total weight of output of the 
shops. 

On the question of details supplied from outside, 
the arrangement is that if they form part of the 
complete machines, they are to be regarded as having 
been reckoned for when settling the standard, and 
are therefore added into the weight of the output. 
In all schemes that involve deferred payments 
some means of providing for the case of men who 
leave the company have to be devised. In this case 
the provision is not difficult. Any newcomers benefit 
directly they join, and therefore cease to benefit 
directly they leave, but those men who were in the 
works at the time when the scheme was begun, 
and had to wait a month for their first bonus, are 
paid this bonus, with their back time, when leaving. 
It remains only to add that in the event of the 
output of any month falling below the standard, 
that output must be made up in the next month 
before any bonus becomes payable. 

Now as to results. 

One of the effects of the scheme has been to unite 
capital and labour, and to create a feeling of friend- 
ship and confidence between employers and employed 
greater even than was anticipated. It has caused an 
increase of output of between 40 per cent. and 50 per 





allay labour unrest, the scheme, or one on similar 
lines, would go far toward reaching that goal.” 

The representative of the moulders replied in 
similar terms ; the representative of the machine- 
men replied that “the men were delighted with 
it .... the days pass more brightly than they 
did under the old system, both men and youths seem 
to take more interest and pleasure in their work.” 
The representative of the blacksmiths wrote: ‘‘ The 
scheme certainly raises the tone in the works, as 
everyone is working towards one common end. In 
the old days (of piece-work) there was always more 
or less discordance in the smithy, and sometimes the 
ill-feeling went beyond discord. Now there is a more 
general feeling of good fellowship; dissension is a 
rarity, and the men are far more ready to give assist- 
ance to each other. The opinion in the smithy is 
that the scheme is the very thing required to bridge 
over the difficulties that from time to time arise 
between employer and employee. As the interest 
of the employer merges with and becomes the interest 
of the employee, differences must disappear and con- 
fidence be established.” 

From all this testimony, it is evident that the 
scheme has not only increased the output of the shops, 
but that it has engendered that good feeling between 
workmen and workmen, and between the workmen 
and the staff, which it is the constant anxiety of every 
management to secure. We shall watch its future 
with the deepest interest. The test of all these 
schemes does not come till trouble has to be faced, 
and we shall rejoice if the good fellowship that is now 
carrying the plan forward leads it with suecess over 
the snags and pitfalls which have to be faced when 
trade is declining and wages are falling instead of 
rising. 








SMALL LOCOMOTIVES OF SPECIAL TYPES. 
No. I. ‘ 


OnE of the industries which has not received from 
makers in this country the attention it deserves is 

















cent., it develops a better morale throughout the 
works, and overcomes the undesirable features of 
piece-work. 

At the end of February last, when the scheme had 
been in operation nearly a year, Messrs. Priestman 
desired to find out the views of. the men about it, and 
they addressed the following inquiries to the Works 
Committee :— 

(1) Does the scheme create confidence and good- 
will between employer and employed ? 

(2) Apart from increase in wages, does it help to 
raise the tone of the works, and assist in increasing 
the men’s and youths’ interest in their work, thus 
making the days pass more pleasantly than when 
they were paid on the day rate system ? 

(3) Generally speaking, what is the opinion through- 
out the works of the system, and is it. one that our 
employees can recommend to other firms as a means 
of allaying “‘ unrest in labour ”’ ? 

To these questions the representative of the engi- 
neers answered :— 

‘In reply to questions submitted to me, re your 
scheme, I may state that at a fully representative 
meeting of your employees, they were read out ; the 
answer to each question being ‘ Yes, certainly,’ 
which was unanimous. 

** My personal opinion is quite in accordance with 
the rest ; I find as a representative of the men that 
your scheme seems to satisfy them to such an extent 
that they almost forget to ask the old question, 
‘When is our next advance due?’ I think that, 





tions of repairs, out-workers, and finished work sup- 


Fig. 1—FIRELESS LOCOMOTIVE BY HAWTHORN, LESLIE 


providing employers have a really honest desire to 


AND CO., LIMITED 


that of small locomotives of special types. Small 
steam locomotives, such as those used by contractors, 
have, of course, been made here in large numbers, and 
are as good as, if not indeed better than, those made 
anywhere abroad. On the other hand, as compared with 
Germany and the United States, but few fireless loco- 
motives, and but few small locomotives driven by com- 
pressed air,or by internal combustion engines, have 
been exported by our manufacturers, whereas, to give 
an example, Germany, in pre-war times, exported large 
numbers of such small locomotives to South Africa 
among other places. We believe we are right in 
saying that, except by way of experiment, no com- 
pressed air locomotives of any kind have been 
produced in this country, whereas a good many have 
been built on the Continent and in the United States. 
Yet it must not be supposed that our makers have 
allowed themselves to be left entirely in the back- 
ground, for that is far from being the case. Recently, 
in consequence of an appeal made by a correspondent, 
we had occasion to make a series of inquiries into the 
matter, and we propose, in the following articles, to 
place before our readers the results of our investiga- 
tions. It will be seen that there are a good many British 
firms which make either internal combustion or 
fireless locomotives or both, and though developments 
have been largely interfered with by the war, and 
though some firms which in the past were making such 
engines are for the moment not doing so, we have 
little doubt that when better times come they will 
again commence manufacture and be prepared to meet 
competition from whatever quarter it may come, 
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HAWTHORN, LESLIE AND CO. 

Two types of locomotives, other than the ordinary 
steam locomotive, are made by R. W. Hawthorn, 
Leslie and Co., Limited, of Forth Banks Works, 
Newcastle-upon-Tyne. They are fireless steam 
locomotives and internal combustion locomotives. 


The principle of the fireless locomotive is too 
well known for it to require detailed description in the 


present instance. It will suffice to say that up to a 
point it is identical with the ordinary steam locomotive, 
but that it has, instead of the usual boiler, a cylindrical 
heat storage chamber or reservoir, the water in which 
is heated to a sufficient degree to form the steam 


repairs and renewals in ordinary locomotives are 
absent. Then again, there being no tubes, there is 
no trouble with tube plates, &c. 

The advantages of the type, however, are by no 
means confined to the saving in first cost and upkeep. 
The fireless locomotive is said to be the most 
economical hauling machine in existence ; there is, 

| with it, no danger of fire in the midst of inflammable 
material ; it can be used in an atmosphere charged 
with ,highly explosive gases; it is clean because it 
does not produce smoke or soot; there is no danger 
of boiler explosion, since the pressure cannot exceed 
the predetermined fixed limit ; it is quite simple to 

















Fig. 2—INTERNAL COMBUSTION LOCOMOTIVE—HAWTHORN, 


LESLIE AND CO., LIMITED 


$= 


The fireless locomotive made by Messrs. Hawthorn, 
Leslie and Co. is shown in Fig. 1 It runs on four 
| coupled wheels, 2ft. Llin. in diameter, the wheel base 
being 5ft. 6in. The cylinders’are 17in. in diameter by 
16in. stroke. The weight of the engine is approxi. 
mately 174 tons in full running order. A particular 
feature of the engine is the firm’s patented superheater 
and steam drier, for which it is claimed that it effects 
a gain in efficiency ranging from 10 to 15 per cent., 
according to the charging pressure available, and the 
pressure at which the reducing valve is set. The 
makers point out that the apparatus embodies 
nothing which is liable to go wrong, or to require 
attention ; that it does not suffer from deterioration 
of any of its parts ; and that it does not interfere with 
lubrication. It is also claimed that it has the addi- 
| tional advantage of improving the automatic working 
| of the reducing valve, as it has been found that, in order 
| to obtain a perfectly satisfactory operation of valves 
of this kind, 1t is necessary to provide an adequate 
volume of steam between the valve and the cylinders, 
so as to act as a cushion on the reducing valve and 
prevent violent fluctuations in the pressure of steam 
in the delivery pipe. 

The superheater with which we are dealing here 
not only permits this cushion to be formed between 
the reducing valve and the cylinders, but also provides 
an intermediate reservoir of low-pressure steam 
| which is drawn upon for supplying the cylinders, and 
|at the same time allows the steam to become 
| thoroughly dried before entering the cylinders for a 
| period when the reservoir is at or about its maximum 
| pressure and corresponding temperature. The 

amount of superheat gradually decreases until the 
| point is reached when the pressure in the reservoir 

corresponds with that at which the reducing valve is 
set. During the ensuing period of working, the 
reducing valve ceases to be operative and passes the 
steam directly from the reservoir to the cylinders at a 
gradually falling pressure. 

The advantage of superheating, even for the period 
| between the limits prescribed, with the resulting 
| conservation of heat, is of special value in this partic- 

ular type of locomotive, in which the most economical 
expenditure of heat is a distinct gain in prolonging 
| the periods between chargings, or, alternatively, in 
| increasing the necessarily limited hauling capacity 





required for working by charging the reservoit with | operate ; and is particularly suitable for intermittent | and taking greater advantage of the margin of 


water and high pressure steam in the proportion of 
3 or 4 to 1 from a stationary boiler. As the original 


light shunting. 


The engine has, of course, its limitations. It has to | 


adherence. 


The internal combustion locomotive made by 


charge of steam is used up, fresh steam is formed | receive its charge from an outside source, and the | Hawthorn, Leslie and Co. is shown in Fig. 2. It, 


from the heated water in the reservoir as the result of 
the reduction in pressure thus caused. Naturally, the 
steam pressure inside the reservoir gradually falls, but 
the pressure used to work the engine is very 
considerably lower than the original pressure—a re- 
ducing valve being fitted between the reservoir and 
the cylinders for the purpose—so that with one charge 
a locomotive can be kept in operation for several 
hours of ordinary shunting work. In locomotives of 


radius of its operation is limited, as the mileage per 
| charge is not great. Still, a remarkably large amount 
| of work can be got out of it with one charge. Another 
| disadvantage is that sufficient pressure must be 
allowed to remain in the reservoir to take the engine 
| back to its charging boiler. Moreover, the process 
| of charging takes time, say from 15 to 20 minutes. 
Taking the pros and cons together, however, the 
balance of advantages for numerous classes of work 


also, as will be seen, is a four-wheel, four-coupled 
engine. The wheels are 2ft. 3in. in diameter and the 
wheel base is 5ft. It is driven by a Gardner 4-cylinder 
marine type engine, designed to develop 55 brake 
horse-power at 600 revolutions per minute. The 
| engine, as usually fitted, works on petrol, though 
| arrangements can be made for it to work on paraffin. 
The power is transmitted through a friction clutch to 
a change speed gear box arranged to give travelling 

















Figs. 3 and 4—INTERNAL COMBUSTION LOCOMOTIVE—AVONSIDE ENGINE 


this type the cylinders are of large diameter, to per- 
mit of the useful range of steam pressure being as 
large as possible. | 
There is such a great deal to be said in favour of 
fireless locomotives, that, as Messrs. Hawthorn, | 
Leslie point out. it is rather curious that they are 
not more widely used than they are. In the first | 
place they are decidedly cheaper to build than the 
ordinary steam locomotive, since the fire-box, boiler 
tubes, smoke-box, water tanks, fuel bunker, injectors, 
&ec., are eliminated. The cost of maintenance or | 
upkeep is also reduced for several reasons. For | 
example, because there are no fire-box, stays, &c., 
the items which call for the greatest expenditure for 


is certainly in favour of the fireless locomotive ; yet 
the places where it is at present mostly employed are 
in explosives factories, where the great desideratum is 
absence of danger of fire. Plainly, its sphere of 
usefulness is a great deal wider than that Owing to 
the absence of flame and the consequent impossibility 
of the emission of sparks or heated products of 
combustion, it is specially adapted for use, not only 
in explosives factories and magazines, but in chemical 
works, collieries, mines, plantations, &c., or in mills 
or factories, or warehouses in which are manufactured 
or stored such inflammable materials as cotton, jute, 
wood, paper, wool, oils, paints, varnishes, celluloid, 
&e. 


COMPANY 


speeds of 4, 8 and 15 miles per hour, both forward 
and backwards. From the gear box the connection 
to the axle is a double chain drive. The fuel tank 
has a capacity of 75 gallons and 45 gallons of cooling 
water are carried. The fuel consumption, is given as 
being 0.75 pint of petrol per brake horse-power hour. 
The engine, of which a number has been built, has 
a weight in full running order of 8} tons, and runs 
on a gauge of 2ft. 6in. 


AVONSIDE ENGINE COMPANY. 


“A series of oil motor locomotives is built by the 
Avonside Engine Company, Limited, of Bristol, 
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THE AVONSIDE ENGINE COMPANY, LIMITED, BRISTOL, ENGINEERS 


The top cover of 
two pieces 
endp late 


is mavein 
with the 





“yy -<-- 








4 Ton (3 Cwt Loaded 


F 
- ---4-- 





v 
" 
Ps 
? 
3 


4 


7 
HH 4 b/s 
a | ‘ae 
“ hs ‘ 
ing Bet. Lt, 
; i ae 





12’ 172" long over Buffer Plates, Ey 3 i 








































































































Pe Rm me etiey 


Plan with Cab Roof Removed. 


which is prepared to supply engines made to the 
following standard sizes :— 


Approximate Suitable for 
Types. brake horse-power rail gauges of 
of engine. 
MLBAtoMLBF .. 12/14 lit. 6in. (457 mm.) to 
2ft. 6in. (762 mm.) 
MLDAtoMLDF 25/28 lft. 6in. (457 mm.) to 
2ft. 6in. (762 mm.) 
MLMCtoMLMF 55/60 . ft. 11$in. (600 mm.) to 
2ft. Gin. (762 mm.) 
MLMGtoMLMM .. 55/60 .. 2ft. 11,;in.(900 mm.) to 
5ft. 6in. (1676 mm.) 
MLPCtoMLPF 80/90 .. lft. 11gin. (600 mm.) to 
‘ 2ft. Gin. (762 mm.) 
MLPGtoMLPM 80/90 .. 2ft. 11,%in. (900 mm.) to 
; 5ft. 6in. (1676 mm.) 
MLTCtoMLTF -.. 100/120 .. 1ft. 11in. (600 mm.) to 
2ft. Gin. (762 mm.) 
MLTGtoMLTM. .. 100/120 .. 2ft. 11,;in. (900 mm.) to 


5ft. 6in. (1676 mm,) 


The engine illustrated in Figs. 3, 4, and 5 is of the 
M L M type, that is to say, it is of from 55 to 60 horse- 
power, and is suitable for gauges varying from 
lft. 11fin. to 5ft. 6in. The actual drawing shows a 
2ft. 6in. gauge locomotive. There are four wheels, 
all coupled, the wheels being 2ft. in diameter 
and the wheel base 4ft. The total weight loaded 
is 9 tons 2 ewt., 4 tons 13 ewt.. being on the 
front axle and 4 tons 9 cwt. on the rear axle. The 
overall dimensions are as follows :—Length over 
buffer plates, 12ft. l}in.; height above rail level, 
8ft. 9in. ; width, 5ft. 6in. The capacity of the fuel 
tank is 70 gallons. 

The motor, which is designed to run, normally, 
at 550 revolutions per minute, has four cylinders, 
with bores of 6}in. and a stroke of 8in. It was made 
by the Parsons Motor Company, Limited, of South- 
ampton. It is of the vertical type, and is 
designed to work either on any ordinary paraffin oils 
having a flash point up to about 150 deg. Fah. and a 
Specific gravity of 0.825 or on petrol or benzol. As 
ordinarily sent out the engines are arranged to work 
on paraffin, and consume, we-are told, approximately 
43 gallons of this fuel per hour. As, however, the 
locomotive is only working at full power when 
starting or when going up steep gradients, the actual 
consumption under working conditions is said to 


work out at from 2} to 3} gallons per hour. The 
quantity of lubricating oil required is given as being 
Rot in excess of 0.4 pints per hour. 

The makers have supplied us with the following 





Fig. 5 


table showing the capabilities of this type of loco- 
motive :— : 





{ 
| Load in tons (2240 Ib.) hauled. 





Speed 
(miles | 
per hour) |Onthe |——— ares 
| level 1in100)1 in 751 in 60'1 in 50/1 in 40/1 in 30 


Up gradients of— 











24 285 | 110 | 90 | 77 65 | 64 | 40 
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10 wi) —-}|—-}/—' —|— — 


These loads, which do not include the weight of the 
locomotive itself, are those obtained on straight 
tracks, under ordinary conditions and when using 
paraffin. With petrol they may be increased by 
10 per cent. It is pointed out, however, that if the 
engine has to work at any considerable height above 
sea level, the loads must be decreased by 3 per cent. 
for each 1000ft. of altitude above the sea. 

Reverting to the engine, we may say that dual 
ignition by means of high tension magnetos is provided 
and that there is a patented timing arrangement. 
Forced lubrication is fitted to each division of the 
engine. The power is transmitted from the engine 
to the wheels through a clutch and change-speed 
gear box. There are three shafts in the gear box, 
viz., one clutch shaft, one intermediate driving 
shaft, and one main driving shaft. The latter has 
square ends with cranks fitted to them, these cranks 
being connected to the driving wheel cranks by 
coupling rods. The clutch shaft has four speeds, 
giving engine speeds of about 2}, 5, 10 and 15 miles 
per hour; each being reversible through a main 
reversing clutch. There is also a main clutch between 
the engine and the main reversing clutch, while the 
four speeds are gate-controlled by a single lever; a 
separate lever is provided for reversing. The 
speed and the reverse control cannot be operated 
until the clutch between the engine and the reversing 
shaft is thrown out. There are no chains, and the 
whole of the gearing is enclosed in a dust-proof case. 
The engine can be started from cold by running on 
petrol for a few minutes and then changing over to 
paraffin. If it be desired to dispense with petrol, the 
vaporiser has to be heated for a short.time with 
blowlamps. Hand-starting gear is provided, and 
there are compression relief valves to make the 
starting easier. The engine control levers and a 
hand brake which acts on all the wheels are all 
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in the driver's cab. Sand boxes to all 
the wheels are fitted, and are also controlled from 
the cab. We may add that the makers inform us 
that the draw-bar pulls on the level with the various 
speeds are as follows :—2.65 miles per hour, 5800 Ib. ; 
5.4 miles per hour, 2600 lb.; 10.0 miles per hour, 
1350 Ib. ; and 15.0 miles per hour, 800 Ib. 








IRON AND STEEL INSTITUTE. 
No. II.* 


THE paper by Dr. F. H. Hatch, ‘“‘ Economic Value 
of the Jurassic Iron Ores of Great Britain,’ dealt 
with a subject which is of great interest at the present 
time. We give below a brief abstract :— 


THE JURASSIC IRONSTONES OF THE UNITED 
KINGDOM. 


The exigency of the war has directed increased attention in this 
country to the large reserves of low grade phosphoric ironstone 
in the Jurassic formati The output from the richer black- 
bands and clay ironstones of the carboniferous formation, once 
so important, has in recent years shrunk to comparatively small 
dimensions, the thicker, more accessible, and more profitable 
seams having long since been exhausted ; it is therefore to the 
Jurassic ironstones that we must look for the developments of 
the future. 

The bedded oolitic ironstones of Jurassic age have a wide 
distribution both in this country and on the Continent in Luxem- 
burg and Lorraine. In England the Jurassic formation stretches 
as a broad band from the coast of Yorkshire to that of Dorset. 
It comprises clays, sand and limestones, bedded nearly hori- 
zontally. The ironstones do not occur as continuous beds in this 
formatior, but are rather local developments on particular 
horizons, and, traced laterally, sooner or later pass into lime- 
stone, sand, or clay asthe case may be. Asa consequence of the 
small angle of dip, the outcrops are wide, and the covering of soil, 
sand and clay needs only to be removed to expose large quan- 
tities of ironstone that can be cheaply extracted by open-cast 
work or quarrying. 

Although poor in iron the Jurassic ironstones are of great 
economic importance, being of considerable thickness and super- 
ficial extent at only a slight depth below the surface. Moreover, 
the variability of the lime and silica content that obtains can be 
counteracted fe drawing furnace supplies from different districts. 
With the exception of the Cleveland district, where the workings 
are now exclusively underground, the ironstone is for the most 
part quarried at the surface, after the removal of a varying over- 
burden of soil, sand or clay. 

The yield per mar employed in the open workings varies from 
3.8 tons per shift where hand labour is alone employed to over 
15 tons where mechanical excavators are in use under favourable 
conditions. The output per man of ironstone won undergro 
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is, of course, much less, being an average of 2.2 tons per man 
per shift. . 

During 1917 the Jurassic ironstones yielded 12,117,000 tons, 

or 80.7 per cent. of the total output of the United Kingdom— 
15,000,000 tons in round figures. Since this output had an 
average iron content of 27.6 per cent., the equivalent amount 
of pig iron is 3,615,000 tons, the usual impurities of pig iron 
having been allowed for at 7} per cent. 
_ The Northampton ironstone carries the highest percentage of 
iron, but this is associated with a considerable excess of silica, 
while the lime content is small. In these respects the Cleveland 
ironstone is of similar composition, although the iron is lower. 
The distinguishing feature of the Cleveland stone, however, is 
its high percentage of alumina ; the lime content is rather low, 
and although this is to some extent compensated by an excep- 
tional proportion of magnesia, on the whole the stone is of a 
distinctly siliceous character. Consequently it is necessary to 
add lime in order to flux the furnace mixture. 

On the other hand, the marlstone of Leicestershire, although 
also low in iron, carries a considerable proportion of lime, and 
consequently there is, on the whole, only a slight excess of that 
acid constituent, even when allowance is made for the effect of 
the alumina content. The marlstone of Oxfordshire has about 
the same proportions of silica and alumina as the Leicestershire 
variety ; but the Oxfordshire stone has more lime and, taken on 
the average, may be regarded as self-fluxing. 

The Lower Liasironstone of Frodingham in North Lincolnshire 
has still less iron ; but since the lime is in most cases much in 
excess of the silica and alumina, the stone is in general limey, and 
is most advantageously used in admixture with a siliceous iron- 
stone, such as that of Northamptonshire, for which its caleareous 
constituent serves as a flux. 

With regard to sulphur there is not much to choose between 
the different ironstones, except that Cleveland is rather higher 
in this respect, and the presence of both sulphur and alumina in 
relatively considerable proportions in this stone causes a difficulty 
in the manufacture of basic pig iron. 

Phosphorus is highest in the Northamptonshire ironstone— 

average, 0.6 per cent.—and lowest in the marlstone of Oxford- 
shire and Leicestershire—average, 0.25 per cent. 
_ Manganese averages about one-quarter of one per cent. in the 
inferior Ooliteand Middle Lias ironstones ; but in the Frodingham 
stone it is about one per cent. and enables this stone to be smelted 
without the addition of manganese ore. 

The paper then enters upon a detailed description of the 
various ironstones and the methods of working. 


In opening the discussion on this paper, Mr. 
Kilburn Scott expressed the opinion that under- 
ground work in Northamptonshire was likely to pro- 
duce somewhat extraordinary figures for output. 
Reference was made by Dr. Hatch to the failure of 
quarry owners to realise how necessary it was to 
send out ore of a regular character, but at a time like 
the present, when it was necessary to get to the blast- 
furnace ore of the best quality too much emphasis 
could not be laid upon that point. The question of 
transporting the ore to the furnace ought to receive 
most careful consideration, as in the course of a recent 
visit to practically all the plants in the Midlands he 
had found that except in two instances there was 
no provision for bunkering at the furnace. In deal- 
ing with home ores it was necessary to recognise that 
it was impossible to synchronise output with railway 
transport and consumption at the furnace, and it was 
necessary that iron masters, if they were going to use 
British ores on a larger scale than hitherto, should 
provide storage capacity at the plant. With regard 
to calcination, he was not at all sure that any great 
advantage was obtained from that practice in open 
plant, and he could quote cases where the ore, after 
being calcined, had taken up about 13 per cent. of 
moisture, through being exposed to rain. An in- 
teresting point was raised by the author in connection 
with the restoration of the soil, the cost of which was 
often excessive in comparison with the value of. the 
land. He thought a preferable plan would be, instead 
of restoring the land for the growing of cereal crops, 
to undertake a partial restoration and grow mining 
timber. The employment of mechanical plant in 
quarries was a somewhat vexed question, but a case 
could be made out for the introduction of mechanical 
plant the moment machinery could do the work as 
cheaply as it was done by hand. 

Sir William Ellis raised the question of transport 
in connection with the lack of storage facilities at 
many of the furnaces. That question, he said, was a 
most important one, and he was personally acquainted 
with furnaces where there were no facilities for storage 
whatever, the result being that a fortnight’s supply 
had to be kept in wagons. A great waste of trans- 
port was caused thereby, apart from other objections 
to such a proceeding. It was unreasonable to expect 
some firms to provide storage while others made no 
effort to do so ; but it was quite obvious that the hold- 
ing up of wagons for storage purposes must lead to 
general delays in delivery. 

Mr. J. H. Harrison, referring to the point made by 
the previous speaker, said that some varieties of coke, 
of which South Yorkshire coke was one, would not 
bear putting into bunkers. Midland coke was quite 
different. He mentioned this fact to remind the 
meeting that there were other considerations besides 
questions of cost in this connection. 

Professor Henry Louis contested the statement 
made by the author that the green stone was poorer 
than the brown. That was not his experience. 

Dr. Hatch, in a brief reply to the points raised, 
which he will supplement by correspondence, said 
that the alleged greater richness of the green stone 
was a somewhat disputed point. 

Mr. Benjamin Talbot presented his paper, ‘ Pro- 
duction of Sound Steel by Lateral Compression of 
the Top Portion of the Ingot.’”’ We shall deal with it 
in a later issue. 

Mr. E. H. Saniter congratulated Mr. Talbot on the 
perseverance with which he had pursued this ques- 
tion, and expressed the hope that the process would 
become a great commercial success. A point of great 
interest was the ingenious method which had been 
devised for making the refractory head, and if twenty 





casts could be obtained with a head of that descrip- 
tion, a great advance had been made. 

Dr. J. E. Stead, who spoke from actual knowledge 
of the plant, thought that the claims made by Mr. 
Talbot were well founded. Quick delivery of the 
ingots to the press was a very important part of the 
process, and Mr. Talbot was to be warmly congratu- 
lated on having developed the process to its present 
state of efficiency. 

Dr. W. H. Hatfield referred to the question of tem- 
perature which, between an hour and a-half after 
casting, was found to be 1140 deg. Cent. at the top 
and 940 deg. Cent. at the bottom. His own opinion 
was that while the process might be successtul on 
steel for structural steel purposes, it was scarcely 
suitable for alloy steels. 

Mr. Hutchinson said that the author had told the 
steel trade how to make sound ingots, and it was for 
manufacturers to decide whether it would be worth 
while to put down a plant to enable the process to 
be worked. 

Mr. H. H. Ashdown, while congratulating the author 
on his work, said that the process was not in any way 
a new one, a very similar method having been tried 
at Woolwich fourteen years ago to obtain an im- 
proved quality of steel for shell work. It was found 
that the process did not prevent segregation unless 
pressure was put upon the ingot immediately after 
casting. 

Dr. F. Rogers regarded the process as a great 
advance on what had been previously done. Cer- 
tainly if you could obtain 90 to 95 per cent. of sound 
steel it was well worth while putting down such a 
plant. Mr. Talbot used a large press and made 
fairly big ingots. He would like to know whether 
the outline dies, indicated in the sketch figure, repre- 
sented the practical form of die, because, if so, when 
pressed into the top of the ingot, it would make an 
indentation which had to be got rid of when the ingot 
was rolled down. There was no reference to the 
amount of compression used at the top. He would 
also like to ask if there was any flaking at the top of 
the refractory head, especially during teeming. 

Mr. Talbot replied to some of the points which had 
been raised. He said it became important to devise 
something which would give the finished product a 
satisfactory surface; the surfaces obtained by his 
method were good enough to pass inspection. It 
was possible to extrude some of the segregates, but 
his object was to concentrate the segregates in the 
top 4 per cent., and, having done that, he was per- 
fectly satisfied, as hé knew that in rail manufacture 
he had to crop up to 4 per cent. He was extremely 
glad to hear that research work had been done at 
Woolwich, but he regretted that the authorities had 
kept the world in ignorance of their achievements. 
In his process care was taken that the ingot was not 
allowed to go cold before pressing, as otherwise the 
pressing would be a longer process. He was out to 
evolve a commercial process, and having obtained 
a satisfactory condition in the bloom, he felt certain 
he could use the material for rail manufacture as well 
as for other work. Dr. Rogers had referred to the 
manipulation of the die, and, of course, care had to 
be taken that it was not put in too deeply. There 
was no trouble with the slag core, but acid open- 
hearth slag was found to be the best, and there was 
no flaking with it. The next best slag was that from 
Cleveland grey iron, and it did not flake either. 
Basic open-hearth slag was not satisfactory at pre- 
sent, as it was generally in a fuzzy condition. 

The papers by Dr. A. McCance, ‘‘ Non-Metallic 
Inclusions in Steel,’ and by Dr. J. E. Stead, *‘ Inclu- 
sions in Steel and Ferrite Lines,’ formed the subject 
of a joint discussion. An abstract of the latter is 
given below :— 

NOTE ON INCLUSIONS IN STEEL AND FERRITE LINES. 
By Dr. J. E. Sreap, F.R.S., Vice-President. 

The object of this note is to place on record a large number of 
experiments to determine whether or not non-metallic inclusions 
in steel induce ferrite to crystallise round them. It was 
M. Ziegler who first suggested that the cause of segregation was 
the inclusions, and other authorities have accepted that view 
and have advanced evidence in support. As, however, opinion 
is divided, it seemed advisable to dismiss preconceived con- 
clusions and to start de novo to settle the question once for all. 

On reconsideration of the question, the following problems 
presented themselves, viz.:— 

Problem I, Will Ferrite Crystallise round Mechanically-made 
Inclusions ?—Careful test showed that in no case did quartz, 
magnesia, lime, basic open-hearth slag, cyano-nitride of titanium, 
or manganese sulphide inclusions, attract or lead to the develop- 
ment of a ferrite layer. Strange to say the exception was 
fluorspar, but this was only in the case of the steels containing 
0.16 per cent. and 0.34 per cent. carbon, which had been heated 
and cooled in molten slag. 

As fluorspar is never present naturally as an inclusion in 
steci, although the question as to why ferrite should crystallise 
out round it is of scientific interest, it is outside the question 
at issue. 

The oxides of iron present te the extent of about 20 per cent. 
in the basic and acid slags partially decarburised the steel, but 
in no case did continuous envelopes of ferrite appear round these 
inclusions. The mill-scale inclusions decarburised an envelope 
of the steel as was to be expected. The thick ferrite envelope 
formed was due to removal of the carbon, and not to any attrac- 
tion of theinclusion. Coincidentally the mill-scale was partially 
reduced to the metallic state. 

Problem II. Will Ferrite or Cementite Crystallise on the Walls 
of Hermetically Sealed, Mechanically Produced Cavities ?—To 
answer this question, cavities were made in steels containing 
0.45 per cent. and 1.50 per cent. carbon respectively and after 
hermetically sealing them, the bars were heated and cooled in 
molten slag. They were sectioned and examined, but no ferrite 
layers were found on the walls of the steel containing 0.45 per 
cent. carbon, or cementite layers on the walls of the steel 
containing N50 pei cent. 

Problem III. If Phosphorus could be removed from association 





with the Ferrite and Non-metallic Inclusions, would the Inclusions 
left behind lead Ferrite to form Envelopes round them ?—It has 
been shown in a separate paper on ‘Iron, Carbon and 
Phosphorus,” that when phosphorus and iron are irregularly 
distributed in iron or soft steel, if these metals are heated to 
1200 deg. Cent. and above for a sufficient length of time, the 
Aes: 2 pened becomes uniformly distributed. If a forged stec|, 
ow in carbon, contains white streaks of ferrite which enclose 
non-metallic inclusions, and if these lines are due to phosphorus 
and not to non-metallic substances, then by causing the 
phosphorus to diffuse into the surrounding metal, there will |). 
no ferrite streaks or ghost lines round the inclusions on cooliny, 
The evidence of special test indicates that phosphorus can |). 
made to leave the inclusions, and that when this occurs ferrit. 
lines disappear. 

Problem IV. Will Pure Slag Inclusions effect a Segregativ,, 
of Ferrite ?—Evidence is quite in conformity with all the other 
evidence, and shows that if inclusions, such as are met with 1 
steel, are not associated with phosphorus, no ferrite appears 
round them in continuous envelopes. 

It shows that phosphorus is associated with normal inclusiv), 
in ferrite ghost specks in steel castings. 

Final Conclusion.—The evidence appears to be conclusis; 
that non-metallic inclusions and empty cavities in steel do not 
lead ferrite to crystallise round them, and that it is the pho... 
phorus—almost always associated with the inclusions—whic), 
leads to the formation of ferrite ghost lines. When the inclusion 
are not associated with high phosphorus no ferrite envelope . 
appear. : 

Mr. H. Brearley said he had carried out some experi- 
ments at Dr. Stead’s suggestion by the artificial addi- 
tion of slag in the billet, and had arrived at an entirel, 
different conclusion from that stated in Dr. Stead’s 
paper. It was clear that further experimental work 
would have to be undertaken. Bands of ferrite were 
always obtained if it was certain that the slag was in 
perfectly intimate contact with the metal. 

Mr. J. H. Whiteley, referring to Dr. McCance's 
paper, thought the evidence justified the conclusion 
that slag was soluble in steel. He had made a few 
experiments in connection with the subject raised by 
Dr. Stead as to the distribution of phosphorus in 
steel, and had no doubt whatever that by heating 
the steel for a period of time, which appeared to vary 
with the phosphorus content, an even distribution 
of phosphorus could be obtained. Further experi- 
mental work was now in progress. 

Mr. Cosmo Johns regarded Dr. McCance’s paper as 
a piece of very sound work, and an example of good 
reasoning from the accepted principles of physical 
chemistry. All steel makers had to face these non- 
metallic inclusions, and the problem was a very diffi- 
cult one. Two theories had been put forward, one 
that part of the slag by reaction with the manganese 
in the steel would produce these inclusions, the other 
was that ferrous oxide produced silicates by reaction. 
He had adopted the ferrous oxide solubility theory 
as the one which fitted in most closely with the 
observed facts, the slag hypothesis failing somewhat 
in this respect. Dr. McCance had opened up new 
ground by his investigation of open-hearth slag, and 
he hoped the work would be proceeded with, as such 
an investigation must result in an important addition 
to knowledge of a very complex process. 

Mr. E. H. Saniter favoured the view expressed in Dr. 
Stead’s paper, and was extremely interested in the 
references to fluorspar. He had read Dr. McCance’s 
paper with much interest, and recognised that a great 
amount of work had been done. It was necessary, 
however, to have the details of such work very fully 
set out. The paper suffered from the effect of being 
contradictory here and there. It was now well known 
that sulphur segregated in a greater degree than man- 
ganese. His view was that in the first instanct, at 
high temperatures, ferrous sulphide remains in the 
steel. Only at certain definite temperatures did 
fusion take place between the sulphur and manga- 
nese. He thought that more evidence was required 
as to the association of aluminium with red shortness. 

Dr. W. Rosenhain thought the Institute was to be 
congratulated in having these subjects dealt with from 
a somewhat new standpoint. He was much in- 
terested in Dr. McCance’s treatment of the effect of 
enclosures on mechanical properties. 

Dr. Hatfield, who has carried out experimental 
work which covers much the same ground as that 
carried out by Dr. McCance, expressed his general 
agreement with the statements in the paper. While 
he, however, concurred in the statement that the 
evidence was favourable to the view that FeO is in 
solution in liquid steel, he could not follow Dr. 
McCance in the inference that the addition of elements 
having a stronger affinity for oxygen than iron would 
reduce both the amount of FeO and the amount of 
gases in solution. A-considerable percentage of these 
gases was hydrogen, and the steel maker did not want 
to get rid of them. As to the question of slag and 
ferrite, he was in agreement with Mr. Brearley and in 
disagreement with Dr. Stead. 

Prof. C. A. Edwards said he had obtained evidence 
that under certain conditions the presence of non- 
metallic impurities would cause the appearance of 
ferrite. It would seem that in some of these inclu- 
sions the ferrite had grown around it. 

Dr. J. O. Arnold regretted that the paper by 
Mr. Kilby hed nct been included i1 the group ui der 
discussion. He (Dr. Ar_old) had presen ed a pep-r 
to the Institution of Naval Architects some time ago 
which dealt with a branch of the same subject. He 
agreed with Dr. Stead as to lamination, and it was 
common knowledge that in ordinary boiler steel that 
phenomenon was to be observed. He, however, 
dissented most strongly from the statement that the 
transfer from FeS to Mn§ did not take place until the 
steel was practically solidified. Some work which 
had been carried out: at Sheffield University had 
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shown that the change took place in the liquid ; THE TURBO-ELECTRIC SHIP WULSTY CASTLE. | Ljungstrém three-phase 


condition. It was a fundamental question which 
ought to be settled as soon as possible. 

Mr. E. fF. Law welcomed the work which had been 
done, and expressed the hope that Dr. MceCance 
would continue the investigation with the object of 
ascertaining the effect of these inclusions on the 
mechanical properties of steel. 

Sir Robert Hadfield referred to Dr. MeCance’s 
paper from the pointof view of small ingots. There was 
a fashion for big ingots st the present time, but in 
view of the fact that special steels were going to be 
used more and more it would be necessary to give 
caretul consideration to the size of the ingot. He 
personally believed that one of the secrets of the 
success of crucible cast steel was the small sizes in 
which it was produced. . During the war an enormous 
number of small ingots had been produced for shells 
and a vast quantity of steel was being used which 
never saw the forge or the rolling mill. Tens of 
thousands of ingots of 10in. diameter had been 
produced in his works without any inclusions. The 
truth was that if sufficient attention was give. 
duu g the various stages of the manufacturing 
process, perfect blanks could be obtained. There 
was no need to have the largs ingot and reduce it 
down at the cost of labour and equipment. 

Mr. O. W. Ellis referred to the use of cast ingots for 
the production of punches which had been found to be 
quite successful practice. The cast ingot, particu- 
larly in the case of material containing no more than 
03 and .04 per cent. of sulphur and phosphorus, had 
been found much superior to the forged material. 

Mr. G. Carrington said that .the question raised by 
Sir Robert Hadfield was a very important-one. In 
his judgment, for ordinary commercial purposes, the 
larger ingot was not so suitable as the smaller. 
There was no doubt that these inclusions in modern 
commercial steel were going to be a great source of 
trouble, such as had not previously been experienced. 
With regard to the statement that manganese did 
not go out of steel until near the point of solidification, 
it was generally known that in puddling operations, 
when trouble was experienced, it was customary to 
put in pig which had a high percentage of manganese, 
and in that case the manganese liqu_fied and combined 
with the sulphur and brought it out. It was the 
influence of manganese in the puddling furnace that 
often produced a good article, and that was the reason 
why some varieties of iron, including Scotch and 
South Staffordshire iron, had a good name. 

Dr. Stead pointed out that no satisfactory explan- 
ution had been given why sulphur segregated and 
manganese did not. It was a fact, however, that 
could not be denied. It must be concluded, therefore, 
that the sulphur was mainly associated with iron and 
not with manganese. The research was still being 
continued. 








From across the Atlantic comes intimation of an in- 

teresting development. It is avowedly a mere experiment 
over there, inasmuch as it can have but little commercial 
value, but on this side it might possibly be turned to dis- 
tinct advantage, says the Commercial Motor. This is the 
compression of natural gas in the familiar cylinder for a 
reg vehicle. The experimenter has merely achieved 
: le idea for his own satisfaction, but his success may 
xerclse an important bearing upon the American motor 
ae should the exigencies of war demand the applica- 
lon of the country’s yield of petroleum wholly to the 
Prosecution of the war. : 





Fig.1 


turbo-alternators, which 
| ordinarily work in parallel and drive two induction 
A CONSIDERABLE amount of interest has been | motors, which, in their turn, drive the propeller shaft 
attracted by the trials of the Wulsty Castle, which | through speed reduction gearing. There are two 
took place off the North-East Coast a short time ago. | marine type boilers built for a working pressure of 
This vessel is the first ocean-going boat built and | 220 Ib. per square inch, and furnished with a super- 
engined in this country on the Ljungstr6m turbo-| heater designed to give a turbine stop valve 
electric system. She belongs to the Lancashire | temperature of 625 deg. Fah. The Howden forced 
Shipping Company, Limited, was built at North Dock, | draught system is employed. 
Sunderland, by J. Blumer and Co., and engined by The main turbines are of the Ljungstrom stan- 
the British Ljungstrom Marine Turbine Company, | dard type. Turbines of this type differ from other 
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Fig. 2—-STATOR OF GENERATOR 


Limited, to the specification of which the turbines, | turbines, our readers may be reminded, in that, 
other machinery and auxiliaries were made by the | whereas, in the latter, half of the blading is stationary 
Brush Electrical Engineering Company, Limited.| while the other half revolves, in the Ljungstrém 
The Wulsty Castle is a cargo boat pure and simple. | turbine all the blading revolves, one half in one 
She is 356ft. 3in. long between perpendiculars, has an | direction and the other half in the other, so that the 
extreme breadth of 48ft. 9in., and a moulded depth | relative speeds of the two sets of blading to each other 
of 25ft. llin. She is of 6400 tons deadweight capacity, | is doubled and a closer approximation to the correct 
and has been designed for a sea speed of ten| relation of the speeds of steam and blading than is 
knots, with a shaft horse-power of 1500, and| possible in other types is. obtained. A necessary 
a propeller speed of seventy-six revolutions per | result of this arrangement is that in a Ljungstrém 
minute. | turbo-alternator there are two generators, one of 


The propelling machinery consists of two sets of | which is coupled to each set of blading and which, 
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of course, revolve in opposite directions. In the | 
Wulsty Castle all the machinery—turbo-generators, 
motors, gearing, &c.—is arranged in one engine- 
room, the turbo-sets being placed one on the port side 
and one on the starboard side, the two motors, gearing, 
&c., being between them. The turbines, when 
working at full speed, run at 3600 revolutions per 
minute, and at that speed each of the generators has 
a normal output of 312.5 kilowatts, the 60-period | 
three-phase current being generated at 650 volts. 
The four generators together, therefore, ordinarily 
develop a total of 1250 kilowatts. The machines are 
of the bi-polar revolving field type, and a pair of them 
with their alternator partly erected is shown in the | 
illustrations on page 428, while the complete set | 
mounted on its condenser is shown in one of the views | 
on page 425. The stators are wound with one solid 
bar in each slot, insulated with a seamless mica tube, 
the end connections consisting of massive flat strip. | 
The end windings are supported by brackets specially | 
designed to ensure rigidity, and to prevent any damage 
to the winding in case a short circuit should occur. | 
Each rotor consists of a solid steel forging in which 





Seale. 
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| 650-volt 60-period machines, and at full speed they 


| designed for a temperature 
| 65 deg. Fah., and for an overload capacity of 120 per 





work at 714 revolutions per minute. They are 
rise not exceeding 


cent. without stalling. Each motor shaft is coupled 
by means of heavy flexible couplings to a gear pinion, 
the two pinions meshing with a gear wheel keyed to 
the propeller shaft. The gearing was supplied by the 
Power Plant Company, Limited, of West Drayton, 
Middlesex. At the full motor speed of 714 revolutions 
per minute the propeller makes 76 revolutions per 
minute, the gearing ratio being, therefore, approxi- 
mately as 9.4 to 1. 

The motor stators are, like those of the generators, 
wound with single bers per slot, and insulated with 
seamless mica tubes, the end connections consisting 
of massive copper strip. ‘The rotor winding is of the 
cylindrical barrel type, and special arrangements had 
to be made to drive both the rotor spider and the 
windings positively on account of the high peripheral 
speed and the quick reversals. The motors, like the 
generators, are ventilated by means of fan blades 


which has very much the form of an ordinary steam 
surface condenser, has circulating water forced 
through it by means of a pump. The potash solution 
is, therefore, kept thoroughly cool, and wo arg 
informed that there is never any sign of boiling op 
undue heating, no matter how much current is passed 
through it. 

The controlling apparatus for the motors is shown in 
the accompanying drawing—Fig. 3—in which 
however, only two of the funnels and cones are visible, 
The three cones are carried on one spider, and their 
weight is counterbalanced by means of a counter. 
balance lever, so that the power required to lift them 
up and down is only nominal. Two views of the two 
of the sets of cups and cones for the two motors are 
shown in Fig. 1. From these illustrations a good 
idea of the method of control can be obtained. The 
spoked control hand wheel, which governs both sets 
of cups and cones, and hence both the motors, has a 
total angular motion of 180 deg.—90 deg. on one side 
and 90 deg. on the other. Starting from the neutral 
position a revolution of the wheel of 90 deg. in one 





mounted on the rotor spindles. The slip rings are of 


direction will bring the motors up to full speed ahead, 
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slots are milled to receive the winding. The | 
field coils are wound with copper strip, and are 
completely formed before being inserted in the slots. 
The insulation is so arranged that there is a layer of 
mica between the turns and also between the coils and 
the iron. Cooling and ventilation is provided for by 
means of fan blades incorporated in the body of the 
machines, axial ventilation being employed through- 
out, and the heat taken up by the air on its passage 
through the ducts is not wasted, for it is that 
air which is led to the ducts of the’ Howden 





apparatus. There is one exciter for the two generators. 
It is carried on an extension of the shaft of one of the | 
latter,as may be seen in the view on-page 425. 

The main motors are each designed for a normal | 
continuous output of 785 horse-power, or 1570 horse- 
power for the two. The combined output of the four 
generators with unity power factor is 1675.6 horse- 
power, so that the efficiency of the motors with these | 
figures works out at 93.7 per cent. As a matter of | 


fact, the guaranteed efficiency is, we understand, | 
94 per cent at full load. The motors are, of course, | 


Fig. 3—-MANOEUVRING GEAR OF THE WULSTY CASTLE 


gun-metal, and are mounted on an extension of the 
shaft beyond the bearings. The brushes are furnished 
with lifting and short-circuiting gear, so as to save 
unnecessary loss and wear. 
with the controlling gear, which we shall now proceed 
to explain. 

A view of the motors with the speed reduction 
gearing is shown on page 425. At the right-hand side 
will be observed the control gear cage, which is also 
shown in the drawings—Fig. 3. The regulation of 
the motors—and hence the propelier—speed is 
effected by inserting resistance in series with the rotors 
of the motors. The resistance employed is in the 
form of a potash solution, and is employed in the 
following manner. Arranged in circuit with each of 
the three phases of each of the motors is a cast iron 
cup of funnel shape, into which can be dipped @ cast 
iron inverted cone-shaped plunger, which, when fully 
depressed, exactly fits into ‘the funnel-shaped cup. 
The funnels are filled with the potash solution, which 
is constantly. kept in circulation in the cups and 
through a cooler by means of a pump. The cooler, 


Elevation of Mangeuvring Gear looking AFt with Front plate and 


This gear is interlocked | 


angles of stool removed. 


while a revolution of 90 deg. in the other direction 
from the neutral point will give full speed astern. 
The time taken to pass from full speed ahead to full 
speed astern—or vice versd—is, we are informed, only 
| about 10 see. In the neutral or stop position, the 
cones are lifted entirely out of the liquid in the cups, 
| and the rotor circuit being thus broken the motors, 
| of course, stop. At the full speed positions the cones 
| nearly come into contact with the metal of the cups, 
/and cones and cups are simultaneously cut out of 
| circuit by a short circuiting switch. Ordinarily, 
| therefore, when travelling either full speed ahead or 
astern no current passes through the potash solution. 
| When it is desired to reduce speed, the cones are 
lifted slightly, and we are informed that actually the 
speed of the propeller can be reduced down to as 
|few as. 10 revolutions per minute, . simply by 
regulating the depth of immersion of the cones. \ 
great point is made of this by the Ljungstrom Com- 
| pany, which points out that ‘“ Deadslow” m 4 
reciprocating engine, assuming a full propeller speed 
of 76 revolutions, is nearly always as high as 30° 


=p hesatob bins aie eee 


ae > 8 


SRN as 


ARN AS ert 


Tastes npee nein ai 








— 
RRR Se Tees Rats ee aR 


Satay i 


ay 


APM EARNS ae =P 


TORN Sal AO Ihde AEN Nib ie. 


May 17, 1918 THE ENGINEER 425 
eres 


— 





MACHINERY OF THE TURBO-ELECTRIC SHIP WULSTY CASTLE 


(For description see opposite page.) 




















ONE OF THE MAIN TURBO-GENERATORS WITH ITS CONDENSER 
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revolutions. As a matter of fact, it is not likely that 
such a condition of affairs would be required for very 
long, but even if it did, and were the weather conditions 
very bad at the same time, so that the potash solution 
might be expected to splash about, we are assured 
that there is no possibility of the tips of the cones 
coming entirely out of the liquid. The speed of the 
motors can also be regulated within limits by altering 
the speed of the generators. 

Reversing is effected by means of an electrically 
operated oil type reversing switch which is actuated 
as soon as the controlling hand wheel is moved in 
the reverse direction from the stop position. It 
reverses two of the phases in the motor stator circuits, 
and is so designed that each motor can be supplied 
from either generator set, singly or in parallel. The 
exciter shunt field regulators are geared with the 
main control hand whéel so as to prevent undue rise 
or drop in voltage when the latter is operated. The 
regulators can also be operated by hand. Oil switches 
filled with overload trips are provided in the motor 





s‘ator circuits ; and oil switches fitted with overload 
and reverse trips are provided in the generator 
circuits. The instruments supplied are one bus-bar 
voltmeter, two integrating watt-hour meters, two 
ammeters, one in each generator circuit, and two 
exciter voltmeters. Synchronising gear is provided 
for putting the two turbo-alternator sets in parallel. 
It is mounted on a bracket on the top of the 
manceuving panel. 

The whole gear is, as will be observed, mounted in a 
cubicle with a channel and angle iron framework, 
covered with mild steel plates. Hinged doors of 
perforated metal are arranged at the sides to provide 
access to the gear. The cubicle actually rests on the 
potash electrolyte coolers, while the cables from the 
various units are carried into a seating below the 





latter, the connectors from these cables, which consist 
of solid copper rod, being carriedjtojthe switchgear 





actually a net annual saving of 7 per cent. on the total 
cost of the ship. 


Table of Comparison. 


Ljungstrim Reciprocating 
turbo-electric engine, 
scheme, standard type, 
s.s. Wulsty Castle. similar vessel. 
Deadweight 6400 tons, 6300 tons. 
I.H.P. ) At 1750 (equiv. ) 1750 
3 ee eee 1575 1575 (equiv. ). 
R.P.M. propeller 76 76 
Semaapeed .. .. .. =. 10 knots. 10 knots. 
Weight of machinery 
(steaming) be. ae . 245 tons. 345 tons. 
Coal per day (Welsh) 18 tons. 28 tones. 
Boiler pressure .. .. 220 Ib. 185 Ib. 
Superheat .. 230 deg. Fah. Nil. 
Vacuum ieee ois 28}in. 26in. 
Steam per I.H.P. hour 9 Ib. 12 Ib. 
* 8.H.P. hour 10 Ib. 16.6 Ib 
Coal per I.H.P. hour 0.95 Ib. 1.5 lb. 

» 8S.H.P. hour 1.07 Ib. 1.66 Ib 
Heating strface 3600 sq. ft. 5350 sq. ft. 
Grate area .. 85 sq. ft. 130 sq. ft. 
Draught Howden Howden. 
Ratio .. he as 1:42 1:41 
Coal per sq. ft. grate.. .. 20 Ib. 20 Ib. 

Cost of ship (pre-war basis) £50,000 £44,000 
Gain in cargo carrying 
capacity (propelling 
machinery) .. .. = 100 tons. 
Thirty days’ bunkers at 
10 tons per day - = 300 ,, 
400 tons at £6 pertonayear = £2400 
Coal saving, steaming 210 days per annum = 210 » 
10 = 2100 tons at £1 per ton pS tae s = 2100 
Gross annual saving er ee £4500 
Less 5 per cent. interest, 5 per cent. depreciation, and 
6 per cent. insurance on additional cost of £6000 
£960, say Tel pee. Se, el. “wer ae ; 1000 
Net annual saving .. .. £3500 


Equivalent to 7 per cent. per annum on total cost of ship. 


The machinery of the Wulsty Castle is fitted 
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BOOKS OF REFERENCE. 





A NEW-COMER in the way of books of reference is the 
““Handbook of Ship Calculations, Construction and 
Operation,” which has been prepared by Mr. Charles q 
Hughes, naval architect and engineer, who dates his 
preface from New York at the end of June last. The book 
is, however, published in London by the Library Pregg 
Limited, of 26, Portugal-street, W.C., price 22s. .6d. net. 
In one respect, at any rate, the volume breaks new ground ; 
it professes to teach one not only how to build a ship, but 
how to work it as well—not, however, be it said, to nay. 
gate it. It is divided into ten sections. The first deals 
with weights, measures and formule ; the second with the 
strength of materials, and the third with shipbuilding 
materials. This section is split up into the following sub. 
headings :—‘‘ Steel and Iron ” ; ‘‘ Non-Ferrous Metals and 
Alloys”; ‘“‘ Wood”; and “ Miscellaneous Non-Metallic 
Materials.”” Sections IV. and V. are devoted to “ Ship 
Calculations”’ and ‘‘ Hull Construction ” respectively, 
In Section VI. machinery is discussed under the following 
sub-headings :—‘‘ Steam ”’ ; ‘‘ Fuels ”’ ; “ Oil” ; “* Boilers”; 
“ Draught ” ; ‘‘ Marine Steam Engines” ; “ Propellers” ; 
“ Paddle-wheels ”’ ; ‘“‘ Steam Turbines”; “Steam Plant 
Auxiliaries’; ‘‘ Internal Combustion Engines”; and 
“Piping, Tubing, Valves and Fittings.” ‘‘ Electricity ” 
formsthe subject of Section VIL., while Section VIII. is given 
over to “‘ Heating’’; ‘‘ Ventilation”; ‘‘ Refrigeration ” ; 
‘Drainage’; ‘‘ Plumbing”; and “ Fire Extinguishing 
Systems.” In Section IX. the author treats of “ Ship 
Equipment,”’ and in Section X. of ‘‘ Ship Operating ” and 
‘“* Machinery Operating,” there being the following sub. 
headings :—-‘‘ Loading and Stowing of Cargoes ” ; ** Main. 
tenance’; “‘ Ship Chartering’’; ‘Marine Insurance ” ; 
and ‘Export and Shipping Terms.’ A good deal of 
information which otherwise would have to be sought in 
widely different directions is given, and the type is large 
and easily legible. 





Tais year “The Railway Year Book,” as we are 





With the object of avoiding a long 


amidships. 





reminded in its preface, ‘‘comes of age,” the present 
edition being the twenty-first annual issue. As though to 
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Fig.4—SUGGESTED ARRANGEMENT OF LJUNGSTROM TURBO-ELECTRIC CARGO VESSEL 


through ducts fixed at the back of the cubicle. The 
whole gear is thus self-contained. An arrangement 
of interlocks has been provided which it is believed 
render the gear practically fool-proof. The majority 
of the switches and instruments was, we may remark, 
supplied by Switchgear and Cowans, Limited, of 
Salford. 

There is a small lighting set, consisting of a de Laval 
turbine, direct coupled to a 20-kilowatt motor 
generator set, comprising a 3-phase, 60-cycle motor 
and a continuous current, compound wound, 60-volt 
dynamo. The speed of this combined set is 1720 
revolutions per minute, and it is intended that, 
normally, when the main sets are running, the 
3-phase motor shall take current from them and 
drive the lighting dynamo, which will, however, be 
driven by its turbine when the main turbines are not 
at work. The turbine is coupled to the motor by 
means of a clutch, and there is a special provision so 
that when the clutch is in operation the motor is 
disconnected. It may be added that this small set 
can supply excitation current for the main alternators 
in cases of emergency. 

The cable connections between the various machines 
and the manceuvring panel and distribution board are 
carried out by means of three-core armoured cable, 
except in the case of the main motors where, as the 
latter are close to the mancuvring panel, bare copper 
bars are employed. They are, however, carefully 
insulated and protected. . 

We have been supplied with the following table, 
which shows a comparison between the Wulsty 
Castle as she is actually equipped, and as she would 
have been had she been fitted with reciprocating 
engines of a power equivalent to that which she 
actually possesses. It will be observed that a saving 


of 100 tons in the weight of machinery, as also a 
daily saving of 10 tons of coal, are claimed. Moreover, 





although the first cost of the vessel is higher, there is 


length of shafting. which such an arrangement 
involves, the Ljungstrém Company has worked out 
the scheme shown in Fig. 4. In it, as will be seen, 
though the main turbines are arranged amidships, the 
motors are placed aft, instead of in the engine-room. 
It is claimed that there is in this case an additional 
gain in deadweight, owing to the absence of propeller 
shaft and tunnel, which amounts to about 35 tons 
and a net increase in volume of 10,000 cubic feet, 
equivalent to a further 250 tons deadweight, which 
can be profitably used if the ship is loaded either with 
bulk cargo or partly bulk and partly deadweight 
cargo, instead of deadweight only. As against this 
alternative arrangement, the company debits one 
additional junior engineer per shift in the motor room, 
but it argues that it will be admitted that in the 
majority of instances, the increased advantage due 
to the substantial cubic capacity saved by the absence 
of tunnel will considerably more than compensate the 
increased expenses caused by carrying three additional 
juniors in the vessel. Naturally, the larger the power 
of the vessel the smaller will be the relative increased 
cost of motor-room staff. On the other hand, it is 
pointed out that in the table given above, which 
refers to a vessel with the motors in the engine-room, 
no credit is taken for the reduced number of firemen. 
In the Wulsty Castle, which only has four furnaces, 
a total of three firemen and one foreman is all that 
should be necessary, as compared with the complement 
of six firemen and one foreman carried in the 
equivalent six-furnace reciprocating engined vessel to 
comply with Union rules. The company points out, 
further, that in addition to the foregoing. one of the 
greatest assets of electrical propulsion is not obvious 
from the comparison. It is the ease of manceuvring 
of the vessel, because the whole regulation of the ship 
is effected from the hand wheel on the manceuvring 


commemorate the event, it is certainly printed on very 
much better paper than was last year’s edition, though 
otherwise it appears practically in the same form as usual. 
We notice one or two additions, among which may be 
mentioned ‘‘ Railway Miscellany,” a series of instructive 
little paragraphs at the end of the book. We have often 
spoken in terms of praise of this useful work of reference. 
It treats its subject in a manner quite different from that 
employed in any other publication, and gives particulars 
concerning our railways’ which could only otherwise be 
obtained after a good deal of trouble and research. One 
of its distinguishing features is the series of skeleton maps 
of the various railways. The present volume appears to 
have been brought thoroughly up to date. It is published 
by the Railway Publishing Company, Limited, of 30, 
Fetter-lane, Fleet-street, London, E.C. 4, and the price of 
this year’s book is 5s. net. 


Wr have had sent to us the Second Edition of the 
““C.M.U.A. Handbook of Approved Depdts,” which is 
published by the Commercial Motor Users’ Association, of 
83, Pall Mall, S.W. 1, price Is. 6d. net. It contains first 
of all, under the heading ‘ Legal,” notes relating to 
commercial motor vehicles; the law regarding lights 
on motor vehicles, and alphabetical lists of index marks, 
&c. Then there are some first aid hints, which are followed 
by sections devoted to the ‘“ Daily Duties of Drivers © 
and “‘ Petrol Engine Troubles and How to Locate Them. 
These items are followed by a directory of British commer- 
cial motors, lists of coal pick-up depéts, coke supply depéots, 
solid tire press owners, and electric charging stations, 
as well as a map showing the positions of such stations in 
the London area. Finally, there are given selected 
routes with mileage and the names of towns and places 
where there are the association’s approved depots, as well 
as places of numerous towns with the positions of the 
depéts shown on them. 








Ir is estimated that the present productive capacity of 
the United States in finished steel—not including rolled 





apparatus ; the turbines always running at constant 
speed. 


iron—is about. 36,000,000 gross tons per annum, 
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RAILWAY MATTERS. 





Tue London, Brighton and South Coast Railway 
Company has now 4000 allotments cultivated by its 
servants or by the wives and children of men who are 
serving the colours. 

In a letter to the Track Elevation Committee of the 
Chicago City Council, the Director-General of the United 
States railways has appealed to the patriotism of the 
aldermen to defer further action on authorising track 
clevation work affecting four railways in that city, the 
estimated cost of which is about 5,000,000 dols. 


Tue Director-General of the United States railways has 
issued a general order that prior to the Ist inst., an 
inventory was to be taken of materials and supplies, by 
actual count, measurement, weight, &c. The inventory is 
to be preserved in the files of the railway company, and is 
presumably required for the purpose of keeping an accurate 
record of the property taken over by the Government. 


THE management of the Underground Railways and the 
London General Omnibus Company opened over a year 
ago a club at Earl’s Court for its female clerical staff. 
A Women’s Institute and Club, over the Brompton-road 
station, has now been provided for the female booking- 
office and uniform staff. The new building was opened by 
Lady Stanley, the wife of the President of the Board of 
Trade, on the 8th inst. 


In this column of our issue of April 12th we mentioned 
the arbitration as to the amount to be paid by the 
Postmaster-General to the Great Eastern Railway 
Company for the sub-soil required. from under Liverpool- 
street. station for the Post-office Tube Railway. The 
company claimed £33,393, and the three surveyors who 
gave evidence for the Postmaster-General assessed the 
amount due at £4269, £4400 and £4270 respectively. 
The arbitrator has now awarded £6884 for the sub-soil 
and £2680 for the severance of the land. 


On the 8th inst., the Under-Secretary for War stated 
that he was having instructions given that enemy officer 
prisoners of war should be provided with second-class 
accommodation, and if it is not available, that they should 
travel third-class in reserved compartments. This state- 
ment was made in answer to an inquiry by Mr. Faber, who 
drew attention to the fact that in the North German Gazette 
of April 20th it was stated that second-class carriages for 
officer prisoners in Germany could only be permitted if 
ordinary passengers with second-class tickets were not 
thereby placed at a disadvantage, in which case officer 
prisoners must be sent in third-class carriages. 


THe President of the Board of Trade stated on the 
6th inst. that he indicated in an answer given on 
December 3rd—see this column of our issue of December 
7th—that estimates had been prepared by certain railway 
companies of the saving actually effected by the Coal 
Transport Scheme, and that they tended to confirm the 
original estimated saving for the country as a whole. 
Owing to the enormous amount of work involved and the 
necessity for economy in clerical work, some of the railways 
had not since found it practicable to compile precise 
details as to the effect of the scheme, but are satisfied as 
to the help which the scheme has afforded in the present 
difficult state of railway transport. The estimated saving 
in train mileage did not include any saving which might 
be due to reduced output. 


Tuer Parliamentary Secretary to the Ministry of National 
Service recently said in the House that all railwaymen 
were protected from military service, under arrangements 
originally made between the War-office and the Railway 
Executive Committee, and continued by the Ministry of 
National Service. The release of railway servants for 
military service is carried out under the instructions of 
the Railway Executive Committee and in agreement with 
the men’s representatives. By this agreement men are 
released in order of medical grade, age, marital conditions 
and number of children. Any man considering himself to 
b> released out of his turn has the right of appeal to an 
independent committee appointed by the Board of Trade, 
presided over by Mr. Courthope Munro, K.C., and accepted 
by the Railway Executive Committee and the men’s 
unions. Railwaymen have the same rights of appeal to 
tribunals on other than occupational grounds as are 
enjoyed by other men. 


On the Inter-colonial Railway, which includes the Prince 
Edward’s Island Railway, one passenger, nine servants 
and twenty other persons were killed during 1917, and 
thirteen passengers, 704 servants and twenty-one other 
persons were injured. There has been a steady decrease 
in casualties since the company instituted its “ Safety 
First ’’ department in January, 1914 In 1913 the number 
of servants killed was nineteen Comparing the figures 
for 1913 with the annual average of the last four years, 
there is a decrease of 50 per cent. in the number of servants 
killed, and of. 19 per cent. in servants injured. Of pas- 
songers killed the decrease is one of 58 per cent., and of 
passengers injured one of 10 per cent. It has not been 
possible to effect such a satisfactory improvement in the 
trespassers; the number of those killed decreased 2 per 
cent., but of those injured there was an increase of 40 per 
cent. The four-year period referred to covered traffic 
movements greater than in any similar period in the his- 
tory of the line. 

Tue United States are to have a Coal Transport Scheme. 
In addition to the saving in transportation, the system will 
provide for the possible retention of something like 
5,000,000 tons of coal for the eastern states, which hitherto 
have gone west on rail. As an instance, it will eliminate 
the movement of more than 2,000,000 tons of Pocahontas 
coal to Chicagoand other western points overa haul of about 
660 miles. Chicago’ can obtain this quantity of coal from 
southern Illinois, a distance of 312 miles. This would save 
11,400,000 car miles or 285,000 car days. The 550,000 
tons from the Kanawha districts to Wisconsin would save 
2,500,000 car miles, the 50,000 tons from south-eastern 
Kentucky to Chicago would save 800,000 car miles, and 
the 100,000 tons from Indiana to Iowa would eliminate 
1,600,000 car miles. By regulating the 300,000,000 tons 


of bituminous coal, there would be saved 160,000,000 
car miles, which would permit the same cars. to make 
almost 300,000 additional trips from the mines, equivalent 
to an increase of 5 per cent. in the production. 
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AIR-LIFT pumping systems are not advisable where the 
submergence is below 35 per cent., and the best condition 
for this type of pump is from 45 per cent. to 60 per cent. 
submergence. By submergence is meant the ratio of the 
depth of the mixing chamber below the pumping water 
level to the total height pumped. 


THE phenomena accompanying the action of the salts 
of alkali water upon concrete are the withdrawal of the 
lime content from the cement with a complete loss of the 
binding power which the cement had possessed. The lime 
combines with the SO, content of the alkali salt to form a 
new substance, which, instead of binding the aggregate 
together, requires more space than the lime in its original 
form, thereby tending to force the aggregate apart. 


ALUMINIUM alloyed with 10 per cent. calcium makes a 
metal of superior qualities, lighter than aluminium. 
Thes2 castings, says the Queensland Government Mining 
Journal, machine well, are free from brittleness, and take 
the minutest impressions of the mould. Alloys of copper, 
tin, or zinc, with aluminium alloy, are less resistant to 
corrosion. The calcium also neutralises the tendency of 
the aluminium to oxidise. It does not decompose in water, 
and can be re-melted as readily as pure aluminium. 


Tue deepest American drill hole is ‘a diamond drill bore 
in Sussex county, New Jersey, 4920ft. deep, recently com- 
pleted, says the Mining World and Engineering Record. 
A 2in. diameter core was removed to a depth of 1600ft., 
beyond which tools removing a l3in. core were used to 
the completion of the hole. When a depth of 4900ft. was 
reached, the long line of rods required for drilling weighed 
13 tons, and it took eight hours’ work to hoist, replace, and 
resume drilling. It is said that the hole showed no 
deviation from the perpendicular. It required twenty 
months to complete the hole, which is 1700ft. deeper than 
the deepest previous hole of which there is any record in 
North America. 


As Canada is now exporting large quantities of coal 
from British Columbia and Nova Scotia into adjacent 
States of the Union, and as she is also exporting about 
275,000 H.P. of electric energy, equal in value to about 
3,000,000 tons of coal, it is obvious the United States 
cannot afford to place a sudden and complete embargo 
on coal exportation to Canada. The two countries must 
deal with each other, at least, upon a basis of guid pro quo, 
says the Canadian Engineer. Providing Canada has her 
own fuel resources under strict national control, this power 
exportation should assure her an importation of sufficient 
coal to tide over any readjustment period necessary to 
permit of an ultimate dependence on Canadian sources 
of fuel and power. 


MICROMANOMETERS are instruments which measure 
extremely low pressures ; in fact, less than that of a column 
of water 1 mm. in height. They render possible the study 
of the movement of a gas in pipes and the control of 
ventilating systems. In the Zeitschrift des Vereines deutscher 
Ingenieure of December 8th last, M. Max Berlowitz reviews 
the improvements made in these instruments, mentioning 
those of Peclet, Recknagel, and Krell ; and subsequently 
gives a detailed description of the recent model due to G. 
Rosenmuller. This model has the great advantage of 
possessing a fixed zero point which greatly simplifies the 
measurement. The author describes, as well, a new method 
of calibrating the micromanometer, and gives a table which 
simplifies the calculations. 


ONE of the recommendations in the interim report of 
the Gas Traction Committee states that it is undesirable 
that semi-rigid containers of rubber and canvas or other 
proofed fabric should at present be allowed to be charged 
with gas to a pressure greater than 90 Ib. on the square 
inch, or should be of a larger internal diameter than 4in., 
and even with these limitations containers of this class 
are, in the opinion of the committee, unsafe if not pro- 
perly armoured with galvanised steel wire of 0.012in. 
diameter (No. 30 B.W.G.). When it is considered that a 
4in. cylinder, 10ft. long, holds less than 5} cubic feet of 
gas at 90lb. pressure, and that forty-six cylinders of 
these dimensions would only hold gas corresponding to 
one gallon of petrol, the outlook for this type of container 
is extremely gloomy. 

THE majority of coke-oven plants at present working in 
this country are of the waste heat type, there being avail- 
able for raising steam a considerable quantity of surplus 
heat, composed of the products of combustion, which, after 
having heated the oven flues, enters a common flue, and is 
passed under steam boilers before entering the chimney. 
The temperature and quantity of these products of combus- 
tion depend upon the quantity and the calorific value of the 
gas burnt in the oven flues, and upon the method of burning 
it. Therefore the heat’ available varies considerably at 
different plants, and with the different qualities of coal 
carbonised. Speaking generally, says Mr. F. E. Harris, 
in a paper read before a meeting of the Mining Electrical 
Engineers, there is usually sufficient waste heat available 
to produce one ton of steam from and at 212 deg. Fah. for 
every ton of coal carbonised if the ovens are worked at 
their full capacity. 

THE rate of evaporation from a free circular water 
surface into a quiescent atmosphere was shown by Stefan 
to depend theoretically upon the radius of the surface, 
not upon its area. Experiments have been made, both 
indoors and in the open air, by Messrs. N. Thomas and 
A. Ferguson, and communicated to the Philosophical 
Magazine, to test the dependence of evaporation upon the 
dimensions of the surface of evaporation, and upon the 
depths of the surface below the rims of the crystallising 
dishes containing the water which varied in radius from 
2 to 10 cm. If E is the rate of evaporation and a the 
radius of a dish, then assuming that E = K a", where K 
depends on external conditions, it is found that in practice 
n is never so small as unity, the value required by Stefan’s 
result, but varies from 1.5 when the dish is brimful, to 
about 2.0 when the depth of the surface is 3 cm. or more 
below the brim of the dish. With the latter value, 
evaporation is proportional to the area of the evaporating 
surface, and the method of expressing the amount of 
evaporation by depth of water evaporated is justified. 
With the former value of n the depth of water evaporated 





varies inversely as the square root of the radius of the dish. 
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Iris reported that the Federation of British Industries, 
by a unanimous resolution of its Executive Council, has 
now given its support to the Decimal Coinage Bill which 
is before the House of Lords. 


INVESTIGATIONS made under the instruction of the 
Department of Fomento have, it is said, disclosed the 
presence in Sonora, Mexico, of extensive deposits of 
sulphate of molybdenum and also of tungsten. These 
deposits will, it is announced, be developed on an extensive 
seale. 


Tse third Canet lecture—Junior Institution of Engi- 
neers—to be delivered by Sir Wilfrid Stokes, K.B.E., 
will have reference to the gun with which Sir Wilfrid’s 
name is so closely associated. The lecture will be delivered 
on Monday evening, June 24th, at 7.30, in the Lecture- 
room of the Royal Society of Arts, John-street, Adelphi. 
We understand that exhibits and a selection of slides are 
to be expected. 


A NEw type of crusher for coke and coal was described 
in Stahl und Eisen on December 20th last. The new 
design has two rollers, superposed. Each roller has a 
series of toothed wheels so arranged that the teeth of each 
wheel coincide with hollows in the lower roller. The 
novelty is in the cylinders or rollers, which are formed of 
two halves, assembled by keys. This arrangement allows 
a broken roller to be replaced without taking down the 
whole machine. 


AN electric generating station is being erected in France 
by the Société des Forces Motrices de Vicors to utilise 
the water power of the river Doux at Saint Barthelemy 
(Ardéche). Four groups of 1200 H.P. turbines, coupled 
to three-phase alternators working at 3800 volts, 50 periods, 
are being provided for, some of these being already com- 
pleted and at work. The current generated is stepped 
up to a pressure of 32,000-35,000 volts, and is transmitted 
to Tournon, about 43 miles away. 


A BRANCH of the Admiralty, known as the Royal Marine 
Corps, has been formed with a view to the rapid execution 
of constructional engineering work. Candidates should 
have previous practical experience on civil engineering 
works, and be capable of setting out work and controlling 
men. Candidates up to fifty years of age will be con- 
sidered, but those under thirty-five should have a lower 
medical category than Grade I. Pay and allowances will 
be at the rate authorised for the Royal Engineers, and 
the usual outfit allowance will be granted. Applications, 
with copies of testimonials and particulars of experience, 
should be addressed to the Adjutant-General, Royal 
Marines, Admiralty, S.W. 1. 


As the result of communication with the War-office 
and the Ministry of National Service, the Institution of 
Civil Engineers suggests that members who may anticipate 
being called te the Colours under the recent Service Act 
should be provided with a certificate of their professional 
engineering qualification and experience, and that such 
certificate should be produced by them on reporting for 
service to the Assistant Director of Recruiting concerned 
—a course which it is thought should ensure that suitable 
use is made of the capabilities of each one in the service 
to which he may be sent. The Institution is sending to 
all its members a form to fill up, which shows the class or 
classes of engineering work of which each member has 
had considerable experience. 


Buiapy grass, grown in Queensland, is said to be excel- 
lent material for use in the manufacture of paper pulp. 
The quantity of blady grass available in North Queens- 
land amounts to tens of millions of tons, and, as it grows 
rapidly after cutting, at least three crops in each year can 
be relied upon. The method of treating the grass is as 
follows :—As the loads of grass are brought to the mill 
platform, two cuts are made lengthwise by means of a hay 
knife, making the length of grass about Ift. 6in., but, in 
order that the length of fibre may not be too long for the 
breaking engine and to suit other requirements, the grass 
is put through a power chafi-cutter, thus reducing the 
length of fibre to about 3in. Two tons of dry blady grass 
yield one ton of half-stuff of 80 per cent. cellulose. 


THE Royal Commission, which was appointed last year, 
to inquire into and report upon the advisability of estab- 
lishing State iron and steel works in Queensland (Australia) 
has furnished a progress report, in which the commissioners 
say that a great deal of research work will be required 
to be undertaken, and much more information collected 
before they can make recommendations with regard to 
the establishment of a complete iron and steel works. 
Sufficient evidence, however, has been placed before the 
commissioners to justify them in coming to the following 
conclusion :—That all the essentials are in Queensland 
for the successful manufacture of pig iron; that a com- 
plete plant for the manufacture of pig iron can be estab- 
lished at a cost not exceeding £5000, which could be utilised 
for the testing in bulk of iron ore from different parts of 
the State. The Commission therefore recommends that 
steps be taken forthwith to establish, at a site to be chosen 
by the Mines Department, a State iron smelting plant 
capable of producing pig iron commercially and of testing 
in bulk the iron ore deposits of the State. 


Wiru the recent putting into commission at Boston of 
the first of a squadron of training ships for training men 
to man the new Government-owned cargo fleets, the 
United States Shipping Board Recruiting Service has 
greatly increased its activities, Its objects are to train 
25,000 Americans, twenty-one to thirty years old, for 
sailors, firemen, coal-passers, oilers, water-tenders, cooks 
and stewards in the new merchant marine. We learn 
from an article, by Mr. H. Howard, in Power, that there 
are now two training ships in commission at Boston, the 
Calvin Austin and the Governor Dingley, formerly in the 
coastwise passenger trade. Each is a 3800-ton ship, 
having reciprocating engines of 2700 horse-power. Each 
ship accommodates from 500 to 600 apprentices, divided 
between the engine department, the deck department, 
and the steward department. A third ship, the former 
Army transport Meade, will soon be ready. Apprentices 
accepted for training are taken only after careful physical 
examinations. They sign an agreement to serve in the 
merchant marine for the duration of the war, 
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INQUIRY. 


JOINTING COMPOUND AND PHILLIPSON’S 
TAST EX. 


Srr,—Can any of your readers tell me where I can obtain 
Khaki Jointing Compound and Phillipson’s Tastex ? 
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Co-operation. 


Ir we may judge safely from the literature of 
workshop economics, there is now a widespread 
opinion that the only direction in which relief from 
the constant bickering between Capital and Labour 
is to be found is co-operation. But co-operation no 
longer means just what it used to mean , it is not a 
form of co-partnership which shares the profits, but 
does not share the responsibility, nor is it a device like 
a co-operative stores. It is, if we understand the 
movement aright, an endeavour to give a real 
existence to the familiar platitude that the interests 
of Capital and Labour are one. Labour—we speak 
of the moderate thinker—does not desire to destroy 
Capital, it does not seek to displace management of 
the present kind, it does not wish to see all productive 
factories placed in the hands of the workmen, nor 
does it hanker after a communism of all industries. 
What it asks for now is that the workpeople shall no 
longer be the servants of the company, but that they 
shall be its co-partners, and shall be consulted about 
the management of its affairs and, particularly, about 
all matters that affect the relationship between them 
and the organisation of the factory. There is, we 
think, an inclination on the part of Capital to agree 
to this view. Very little, if any, opposition has been 
shown’ to the Whitley report, and that report is the 
embodiment of the new principle of advisory 
co-operation. It would seem, then, that both parties, 
employers and emplayed are moving towards the 
same point, and that in the not very distant future 
the sharp line of demarcation will disappear. We 
may perhaps conceive of Labour as one convergent 
beam of coloured light and Capital as another, each 
retaining its distinction up to’a certain point, but 
there uniting in a third beam of a new colour. 

We have said that the view here expressed is such 
as may be derived from the literature of the subject, 
but we are conscious that the literature is not an 
absolutely trustworthy guide. It represents, as a 
tule, only the views of those thinkers who like to see 
themselves in print, and there can be no doubt that on 
both sides, both Labour and Capital, there are great 
numbers of people who are quite satisfied with the 
present order of things—managements that. still 
think it is the business of a management to manage, 
and workmen who are not conscious that they are 
“* slaves ’ because they are the servants of a company. 
The trades unions will hasten to awaken the right 
spirit in these conservative workpeople, and will 
degrade the good word servant, a word which in its 
time was no less honourable than master, into the 
equivalent of “slave.” They already have their 
knives whetting for our code of laws, from which the 
hateful terms Master and Servant are in due time to 
be extirpated. But the deletion of a word from the 
dictionary does not remove the fact, and something 
more is needed than a pious wish to put Capital-and 
Labour on the new footing. Schemes of co-operation 
hitherto tested—of which the’ greater part have 
failed, as anyone who likes to look through the useful 
chronological list given by Dr. Charles Carpenter, 
chairman of the South Metropolitan Gas Company, 
a few years ago, may see—have, perhaps, erred in 
that they attacked the problem in the wrong way. 
The general plan has been to make the workpeople 
preference shareholders, and to pay them dividends 
out of profits. Looking through Dr. Carpenter’s list, 
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we do not find a single case in which the payment is 
based on the output of the factory, wholly apart from 


its market value. Yet in many respects that would 
seem ‘to be the logical course. Since the workpeople have 
no control over contracts nor over the details of the 
selling organisation, it is not unreasonable, under the 
influence of the new spirit at least, that they shouid 
expect their “dividends” also to be free from that 
connection. They do, on the other hand, exercise a 
very close control over output, and hence it is a 
reasonable course to base dividends upon it. This is 
the plan adopted by Priestman Brothers, Limited, of 
Hull, a plan which we are fortunate in being able to 
describe in some detail on another page to-day. 
Under this scheme a certain weight of machinery 
packed ready for delivery per month is adopted as 
the standard. By as much as the output exceeds the 
standard by so much are the wages of every worker 
in the factory increased. As the details are discussed 
in the article to which we have referred, we need not 
enter into them here, but we would impress the fact 
that this method of estimating a bonus encourages 
the co-operative spirit, because all must pull together 
to get the best result. It is in this respect very 
different from piecework or premium plans—except 
in the relatively rare cases of gang work—-which tend 
to encourage individual. emulation. _ For this cause 
it is of great interest, and if there is a sound foundation 
under the desire expressed by Labour economists for 
the development of the true spirit of brotherhood, it 
is difficult to imagine any plan more likely to encourage 
it. Here, if ever, then, is the opportunity for realising 
the theory of “ Each for all, and all for each.” 

But meritorious as the scheme is, we are not so 
simple as to imagine that it will receive the whole- 
hearted support of Labour, or that it will remove for 
ever the worries and anxieties of management. We 
say this with certainty, but with profound regret, 
that just because it makes for a contented works, 
that, inconsistent as it sounds, just’ because it 
achieves what many Labour leaders profess to desire, 
it will the more certainly be the target. for their 
brickbats. We may guess, but we do not know, 
what line the opponents will take up, but that 
opponents will arise we are certain from bitter 
experience, and we shall watch the course of events 
with deep interest. At present the output of the shops 
is more than 40 per cent. above the standard, and the 
workpeople are drawing more than a 40 per cent. in- 
crease of wages. The test of all these schemes comes 
when orders get scarce. The firm then will have to make 
the difficult decision between reducing the number of 
workmen—in order that those who remain may 
make a bonus over a new and smaller standard—and 
reducing the wages of all, because no bonus will be 
earnable. A third alternative is impracticable ; it is 
to retain all and yet reduce the standard, so that a 
bonus may still be earned. It will be seen that what 
we fear is that, once high wages have been drawn, 
the workpeople will fight against a reduction. to the 
normal. There we come back to the root cause of the 
failure of all co-partnership schemes. They succeed 
on a rising curve ; they fail on a falling one. But we 
do not wish to entertain pessimism. — Messrs. 
Priestman have developed an exceedingly clever, 
because an exceedingly simple plan, of encouraging 
the true co-operative spirit, and we are far indeed 
from saying that it has not most promising features. 
It puts the relationship between the men and their 
work on a new basis, the workpeople have now a 
direct and united interest in the progress of their 
factory ; it draws them together and encourages that 
invaluable esprit de corps ; it leads each to help and 
to encourage the other, because the success of all 
depends upon the work of all, and, finally, it makes 
the workmen a propelling force beside, or if necessary 
behind, the management spurring. it to endeavour, 
since every improvement in the means of increasing 
output adds to their prosperity. 


Revival of Sheffield Light Trades. 


THE Sheffield light trades are being revolutionised 
as a result of the war. Their history and current 
developments make up a striking chapter in the annals 
of industry. Sheffield was noted for its cutlery, tools, 
implements, and small arms centuries ago, and in the 
nature of its steel and the competence of its workman- 
ship has never fallen below the topmost mark ; but 
these light trades had for two or three generations 
been afflicted with an almost chronic conservatism. 
The Sheffield cutlers were too proud and self-reliant 
to allow modern machinery to displace their handi- 
craft. The capacity of these Sheffield light trades 
was little or no greater in 1914 than in the middle of 
the last century. Meantime, the world’s demand 
had grown enormously. In. the last two or three 
years before the war, Solingen, the German cutlery 
town, exported twice as much cutlery as Sheffield. 





But Sheffield intends to beat Solingen in the future. 
The strength of German competition in cutlery before 
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the war, and the future trading possibilities, may be 
gathered from the fact that in 1913 Germany exported 
£1,750,000 worth of cutlery against Britain’s £838,000 
worth. The Germans exported to the value of 
£34,000 to Australia, £60,000 to British India, 
£71,000 to Canada, and even £113,000 to the United 
Kingdom. In the same year they sent £85,000 worth 
of cutlery to the Argentine—four times as much as we 
did ; £87,000 worth to Brazil ; £30,000 worth to China 
—seven times as much as we sent there ; £42,000 to 
the Dutch East Indies ; £52,000 worth to Mexico— 
ten times as much as we did ; £64,000 worth to Italy— 
fifty times as much as we did ; £141,000 to Russia— 
seventy times as much as we exported to that market. 
In the Sheffield heavy trades, where there was a ready 
disposition to adopt new machinery and methods, and 
to employ the best men and managers that could be 
obtained, we had made substantial progress before 
the war. When German militarism is finally beaten 
the victory will be in large measure due to the Sheffield 
heavy trades—the qualities of its steel, its guns and 
armour. The nation owes a debt of gratitude to the 
people who, for many a long year, have patiently 
maintained in this country, in spite of much dis- 
couragement from successive Governments, and bitter 
criticism from public speakers and writers, plants 
capable of turning out the highest class of armaments 
in great volume. When war broke out such firms in 
Sheffield alone were able at least to equal the output 
of Essen, and largely to exceed it in the course of a 
few months. And, remarkably enough, the Sheffield 
light trades, which had been practically stagnant for 
generations, soon displayed a wonderful adaptability 
to the conditions and requirements of war, and when 
the military struggle is over they will beat Solingen in 
the world’s markets. 

It may be said that the Sheffield light trades have 
suffered from two blights—the blight of German 
subsidised competition and the blight of industrial 
stupidity. Our manufacturers failed to organise ; 
they would not employ efficient agents, or, to be 
precise, they would not combine, like their German 
rivals, to advertise, sell and ship their goods with 
economy ; they failed frequently to quote terms in 
the languages, weights, measures, and money of 
foreign customers ; and our workmen looked upon 
new materials, methods, and machines as enemies to 
be fought against. In no important group of trades 
was machinery so long and determinedly opposed as 
in the light industries of Sheffield, whilst no lad was 
permitted to become a cutler unless his father was a 
cutler. But all that is being changed. In spite of 
the loss of many young workmen by enlistment, 
Sheffield cutlery works, by adopting machinery and 
employing women, are to-day turning out articles by 
the million where previously they produced only in 
thousands. When the Army has completed its work, 
and the abnormal demand for various light munitions, 
including the vast cutlery requirements of the Forces, 
ceases, the Sheffield light trades will be able to rival 
the heavy industries in the value of their output and 
the goods they will be able to export. Sheffield used 
to give quality while Solingen yielded quantity. In 
future Sheffield will produce both quantity and 
quality. Just prior to the war a few enlightened 
Sheffield employers and trade unionists endeavoured 
to wake up the ancient trades to the realities and 
dangers of German competition, and the need for new 
methods to combat that competition. One of the 
local labour leaders, Mr. Bailey, after a visit to 
Germany, declared that our rivals had the most 
up-to-date methods, and that their workpeople were 
getting good wages, while those in Sheffield were 
obtaining little better than sweating wages, because 
there the methods of production of a century ago 
were still in operation. “It was simply because,” 
said Mr. Bailey, “ we had not adopted up-to-date 
methods of manufacture that Germany had a 
monopoly in certain classes of goods, and it was up 
to our manufacturers to see that the monopoly was 
broken by the introduction of the latest methods of 
workmanship and of the necessary type of labour- 
saving machinery.” Now there is such an awakening 
that the trade unionists are not only working with 
women and so-called unskilled labourers, and speeding 
themselves up under the patriotic impulses of war, 
but they are petitioning the employers to provide 
up-to-date labour-saving appliances where it has not 
already been supplied, and expressing their willing- 
ness to accept the fullest possible “ dilution” of 
labour, with a view to increasing output and beating 
German competition in the coming trade race. At 
the beginning of the war, on the initiative of Mr. 
Walter Tyzack, a local manufacturer. an exhibition 
of German cutlery was held in Sheffield. The prices 
at which those goods had been sold in order to beat 
British trade were almost staggering. Pocket knives 
were shown which had been offered at 74d. per dozen ; 
large two-bladed pen knives at 3d. and 4d. each ; 





table knives at 1s. 5d. per dozen ; folding scissors at 
ls. 7d. per dozen, and so on. It was admitted that 
this competition was not the result of low wages in 
Germany, but was the outcome of machinery, organi- 
sation, export bounties paid by the German syndicates, 
and Government subsidies in various forms, paid with 
the deliberate intention of beating, and if possible 
ruining, Germany’s competitors. The exhibition, 
coming at the time it did, made a profound impression 
on Shettield opinion. A conference of manufacturers 
and workmen was called at the Sheffield University 
to discuss the situation, and plans for a revival of the 
ancient trades. It was frankly recognised on both 
sides that Sheffield had clung too long to its old 
traditions and its old methods. It was admitted that 
the Germans had adopted machine methods, while 
we had stuck too closely to handwork ; that our rivals 
had built large factories in which the labour was 
subdivided and the work specialised, while we had 
retained our little old-fashioned shops and forges ; 
that the working conditions were much healthier in 
Solingen than in Sheffield; and that the German 
manufacturers had done well in the matter of employ- 
ing agents and selling goods on the co-operative 
principle, while our manufacturers had acted 
separately. Further conferences and discussions were 
held, and a series of able articles on the light trades 
appeared in the Sheffield Telegraph. The Cutlers’ 
Company of Hallamshire—a healthy survivor of the 
old trade guilds—the Sheffield Chamber of Com- 
merce, and the Sheffield University—one of the most 
practical educational institutions in the country—have 
actively co-operated in the industrial revival, and are 
making ambitious plans for the future. 

But several leading men in the trade insist that 
much will depend upon the policy the Government 
will adopt towards our industries and foreign com- 
petition. It is strongly urged that if we are to 
regain and retain the lead in international trade there 
will have to be not only modernisation of our pro- 
ductive methods, and organisation among our 
manufacturers, merchants and shippers, but also, 
and as a necessary condition of success, active en- 
couragement from the State. The pre-war success 
of German competition was due, not only to 
specialisation and organisation, but to  subsidi- 
sa tion and other forms of Government assistance. 
The German Consular and Diplomatic Services 
were worked industriously in the interests of German 
manufacturers. The German banks placed their 
foreign branches at the service of German traders, 
giving all possible information about local require- 
ments, arranging shipments, credits, payments, and 
other matters on behalf of their clients. The Govern- 
ment carried goods for export on its railways at half 
the ordinary rates, and it paid special subventions to 
German ships carrying German products. Only a few 
months before the war it actually offered extra 
subsidies for the capture of trade in British Colonies. 
The German syndicates for fifteen years granted 
liberal rebates upon the ore, coal, coke, pig iron and 
steel used in manufacturing for export. On top of all 
that the Germans dig not hesitate to exploit our 
British patents and trade marks and names. Knives 
and razors were frequently stamped “ Sheffield made,” 
when every process and material of their production 
was German. The piracy of Sheffield’s name by the 
Germans started over thirty years ago, and it became 
so widespread that the Cutlers’ Company and the 
Sheffield Chamber of Commerce raised a special 
defence fund, and though many prosecutions were 
undertaken against the German offenders, much 
piracy went unpunished in the absence of a vigorous 
trade policy on the part of our Government. 
better things are expected in the future. 
trades are taking a new lease of life. The lease will be 
a permanent one if the British Government will at 


last consent to give industry and trade a little of that 
encouragement which the Governments of other 


countries regard as a common duty. 








COMMERCIAL STEELS AND THEIR HEAT 


TREATMENT. 


In December, 1914, Mr. L. H. Pomeroy, of the 
Vauxhall Motor Car Company, read a paper before 
the Institution of Automobile Engineers in which 
British steel makers were taken seriously and vigor- 
ously to task for their neglect of the motor car 
industry in this country, which neglect had let into 
the country a surprisingly large quantity of Conti- 
nental steel, upon which, for all practical purposes, 
the industry was dependent for its existence. That 
paper was discussed in London and in Birmingham, 
and it can truthfully be said that words were not 
minced on either side. It was hoped, as an outcome 
of the paper and discussion, that British steel makers 
and British automobile manufacturers would come 
together and arrange matters in such a way as to 
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compose their differences and so put an end to an 
intolerable position. 

On May 8th, as a wind-up to the 1917-1918 session, 
Mr. J. B. Hoblyn, another member of the staff of the 
Vauxhall Company, read a paper in which he dealt 
caustically with the present position. Would that 
more papers before engineering societies were given 
with the rhetorical ability which characterised this 
one. Instead of a dull reading of carefully prepared 
letterpress, crammed with scientific facts and argu. 
ments, we had one of the liveliest coat-trailing 
impromptus imaginable, interspersed with many an 
apt simile which drove the author’s points home to 
the hilt. The result was a discussion in keeping with 
the spirit of the paper, to everybody’s benefit. 

Briefly, the aim of the paper was to show that 
British steel makers do not, by their methods, enable 
the motor car designer to rely upon the steel which 
they supply to such an extent that the finest limits 
may be worked to. The question put was, ‘* How far 
can the motor car metallurgist rely on the composition 
of the steel which he recommends from sample, being 
constant in bulk, and what is the present position 
to-day generally with regard to the reliance the 
designer can place upon material ?”’ It was pointed 
out that whilst specifications of chemical compositions 
and mechanical properties of automobile steels have 
been prepared by the Engineering Standards Com. 
mittee, and have been in existence for three years, 
some makers of steel to-day refuse to sell their 
material in terms of these specifications. For such 
as do, however, it is admitted that the supplies are 
consistent. Having regard to the demands of the 
aeroplane industry at the moment, the motor car 
industry has to get its material in a “ catch as catch 
can’ way, and the difficulties of the moment are 
appreciated. But the author put it forward as a 
serious submission that makers and agents should 
consider the desirability of stating the carbon contents 
of steels, in addition to other facts concerning them, 
and they should endeavour to supply consistently 
to specification within reasonable limits. If only a 
few of the foremost firms would incorporate the 
composition of their steels in their catalogues, he 
believed all others would soon follow the lead. The 
details of heat treatment might also advantage- 
ously be given, together with curves of variation 
in certain well-known mechanical properties; 
instead of these clear statements there is no more 
than a vague reference to “oil toughening,’ «ce. 
In short, the full explanatory details of varia- 
tion of mechanical properties under well-known 
forms of heat treatment would do the steel makers 
no harm. 

Having put forward this general case, Mr. Hoblyn 
proceeded to deal in detail with several classes of 
steel. Case-hardening mild steels used in_ this 
country are more or less in conformity with the 
E.S.C. specification for “15 carbon case-hardening 
steel.” It was suggested that it would be much 
better if automobile case-hardening mild steels were 
so free from sulphur as to justify small amounts of 
manganese. Sound steel castings containing 0.85 
per cent. of manganese and 0.18 per cent. carbon, 
with about 20 per cent. of silicon, are now being 
satisfactorily made in many parts of the country 
from electric furnace steel, and having regard to the 
number of electric furnaces in Sheffield, the necessity 
for case-hardening steels of great purity is commended 
to the attention of steel makers. Then as regards 
case-hardening, certain practical conditions which 
should be borne in mind were referred to. The 
first .s the atmosphere of the re-heating furnace, 
which should be a good reducing one, for the presence 
of excess of oxygen can only tend to de-carburise the 
case. For this purpose, the type of furnace in which 
the flames wrap over is very suitable, but any type 
of muffle where external heating only is available 
should, in the opinion of the author, be avoided. 
One disadvantage in the electrical resistance furnace 
adapted to large pieces is the oxidising atmosphere. 
Salt baths also tend to decarburise the steel. 

It was in connection with case-hardening nickel 
steels that the author was most caustic in his 
comments. In this country case-hardening nickel 
steels generally contain either from 2.8 per cent. to 
3.5 per cent., or 5 per cent. of nickel; but, said 
Mr. Hoblyn, speaking from experience with steels 
from many manufacturers, little notice seems to be 
taken by many firms of the fact that the governing 
feature of the behaviour of a case-hardening nickel 
steel is the percentage of carbon it contains. Time 
and again has the author’s firm been supplied with 
a case-hardening nickel steel of 0.35 to 0.45 per cent. 
of carbon, and insult is added to injury when the 
purchaser is told that such a steel is quite suitable 
for case-hardening and that other firms find no 
difficulty whatever with it, whereas the fact remains 
that such a steel is not suitable for case-hardening 
and that a firm is retarding the progress of industry 
by supplying it. It is asked, ‘‘ Why does this state ot 
things prevail?” Is it because some manufacturers 
have never: seen the E.S.C. specifications or is if 
because they show no desire whatever to supply the 
steels imperative to motor car construction ? There 
is, again, a tendency manifested by many firms to 
grade these steels into high medium and low carbon 
steels in their stores. When case-hardening nickel 
is ordered, the low carbon variety should, of course, 
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be sent, but it is a fact that if bars of a particular 
diameter are not in stock the storekeeper cheerfully 
supplies that of the medium and higher carbon in its 
place, oblivious of the results which might arise from 
such action. The author emphasised the seriousness 
of this unbusinesslike attitude, for to work with such 
steels is to ask for fatalities. The sooner all makers 
of 3 per cent. case-hardening nickel steel refuse to sell 
nickel of high carbon content for case-hardening 
purposes the better it will be for all. 

The paper also discussed nickel chrome and high 
tensile steels, spring steels, stampings, castings, &e., 
and, speaking generally, it was one long indictment of 
steel manufacturers’ methods of heat treatment. 
Among @ large number of micro-photographs was one 
of particular interest, it being a composite photograph 
showing a few varying percentages of carbon in a 
delivery of bright drawn steel purchased some time 
ago and specified as 0.15 carbon. It was seen that 
one semple almost. bordered on wrought iron and 
another bordered upon cast steel. This variation in 
one delivery led to the suggestion that steels should 
be sold as having a particular carbon content as a 
means of avoiding the mixtures which now often are 
delivered. 

There was a long interesting discussion, in which 
Mr. A. A. Remington (President-Elect of the 
Institution), Dr. W. H. Hatfield, Mr. T. Flathe>, 
Dr. Walter Rosenhain, Mr. L. H. Pomeroy, Capt. 
Philpot, and the President (Lieut.-Col. Bagnall Wild) 
took part. The steel makers were somewhat. in- 
credulous as to the experiences which the author had 
gone through, and so to speak, svmpathised with him. 
Many of the things that were alleged to be the case, 
those steel makers who spoke maintained were 
impossible in a well organised works. The blame for 
the mixing of the various classes of steel was placed 
on the storekeepers, and in this Lieut.-Col. Bagnall 
Wild concurred. On the other hand, Dr. Rosenhain 
rather suggested that the paper was mate specially 
incisive in order to stir up the steel makers and keep 
them to a high pitch of perfection. The author, 
however—in this he was backed up by Mr. Pomeroy— 
left no doubt that they were speaking directly from 
some bitter experience, but whether it is an isolated 
experience or not is another matter. Anyway, the 
paper should do nothing but good, because, no doubt, 
even the steel makers will not argue that their 
methods, both technical and commercial, are beyond 
reproach, 








REPRACTORY MATERIALS. 


CERAMIC SOCIETY CONFERENCE, 

WHILE most of the older technica] institutions have 
suspended the conferences which used to be a feature of 
their activities in the years before the war, the Refractory 
Material Section of the Ceramic Society has, during the 
past two or three years, held a series of useful meetings in 
centres of the production of the refractories used in the 
iron and steel and the non-ferrous metals industries, gas 
manufacture, and the pottery and other trades. 

The conference which has been held at Sheffield during 
the present week produced an interesting series of papers 
dealing with such subjects as the supplies of refractory 
materials available in the Sheffield district, the evolution 
of the ganister industry, silica and magnesite bricks, 
materials derived from bauxite, the essential properties 
of the refractories used in steel production, and the electric 
furnace treatment of refractories. The first report of the 
Committee on the Standardisation of Methods of Testing 
was also presented. These topics range over a fairly wide 
field, and provide ample material for the discussion of 
some of the problems which have to be solved in the 
attempt which is now in progress to make Great Britain 
independent of enemy sources of supply. 


PRESIDENTIAL ADDRESS. 


It is perhaps a fortunate circumstance, in view of the 
dependence of the manufacture of munitions on an 
adequate production of refractories, that Mr. W. J. Jones, 
the President, also occupies the position of Deputy 
Controller of Iron and Steel Production at the Ministry of 
Munitions, and is therefore in close touch with the develop- 
ments now in progress. In his presidential address, he 
pointed out that the selection of Sheffield for the place of 
meeting was particularly appropriate, as not only was the 
consumption of refractory materials far greater in the 
Sheffield district than in any other area of equal size in 
Great Britain, but the nature of its staple industries 
necessitated that the refractories used should withstand 
more exacting conditions. The Sheffield district is also, 
of course, one of the most important seats of the ganister 
mining industry. 

At the outbreak of war the demand for munitions threw 
a great and constantly increasing demand on makers of 
refractories, but, as the President reminded the conference, 
it has been possible by a careful system of allocation and 
by extensions of the principal refractory works to carry 
on, At the outbreak of war, he said, the British output of 
silica bricks was about 7} millions per month, to-day it 
was between 11 and 12 millions, and for many months 
there had been no shortage anywhere. The war also 
revealed a lack of supplies of magnesite bricks for lining 
basic steel furnaces, they having been imported from 
Austria and Germany in the pre-war period. To-day we 
were in a perfectly safe position, having larger stocks of 
magnesite bricks and of raw material than ever before, 
notwithstanding an enormous increase in the number of 
furnaces making steel by the basic process. 

Mr. Jones expressed the opinion that the quality of the 
magnesite bricks now made was continually improving, 
and that the present output, which averaged 500,000 per 
month, gave assurance that British industries will in future 
be made independent of supplies from enemy sources. 





Experience tended to prove that bricks could be made 
from Greek magnesite, which was physically stronger 
at high temperatures than the Styrian bricks, and showed 
greater resistance to load under temperatures in excess of 
1400 deg. Cent. Steps were being taken for the more 
economical handling and treatment of the mineral, and 
these steps, in association with an improved system of 
distribution, should, it was believed, result in the supply to 
all steel works of a better product at lower cost. 

Assuming the réle of the critic, the President referred 
to the somewhat unsatisfactory position regarding the 
manufacture of silica, fire. and coke-oven bricks. It was 
necessary, he said, that the silica brick branch of the 
industry should take advantage of the results of scientific 
investigation now in progress at Sheffield and elsewhere, 
as he had noted with some disappointment the crude 
methods of manufacture which still prevailed in many 
works, There was an absence of care in selecting the. best 
stone, in washing the stone to get rid of foreign matter or 
overburden ; insufficient attention had been paid to the 
grinding operations; the lime used for the bond had not 
been exactly determined or maintained; the mixing was 
uneven; the texture of the bricks varied; moulding and 
setting had not received the attention they deserve ; and, 
above all, the burning had been controlled by mere rule-of- 
thumb methods. These were some of the factors which 
contributed to the common failures of spalling or slagging. 
These observations applied not merely to silica brick 
manufacture, but with almost equal force to other refrac- 
tories, and manufacturers would have to mend their ways 
if they desired to maintain their place in the industry 
under normal competitive conditions. The increased 
number of electric furnaces in operation for steel making 
opened up a wide field for scientific investigation as 
regarded the refractory linings, as the normal working 
conditions in an electric furnace were very exacting and 
compelled the provision of far better refractory linings 
than were at present available. The solution of the 
difficulties would appear to be in the direction of better 
made and far better shrunk or burnt materials, and in 
view of the great possibilities of the higher class of refrac- 
tories, such as zirconia in electric furnaces, the Ministry of 
Munitions had arranged for considerable shipments of that 
mineral for experimental work in this country. The 
average output of refractories for munition purposes at 
the present time represents 200,000 tons per month, which 
means an output of 720,000,000 bricks per year. 


SUPPLIES IN SHEFFIELD DiIstTRICT. 


It is an excellent custom of this Society to include in the 
programme of the meeting at each district visited an 
account. of the local supplies of refractory materials. For 
the Sheffield area this task was in the capable hands of 
Professor W. G. Fearnsides. The industrial development 
of this area as the great seat of the steel trade is due to 
several factors, not the least important of which is the 
native mineral wealth of the coalfield area on the western 
edge of which the city has grown up. Professor Fearnsides 
laid stress upon the influence wrought by the presence 
within or upon the immediate confines of this field of large 
supplies of refractory materials, some of which are of such 
reliable quality that they tolerate the difficult conditions 
which obtain in steel melting and steel refining furnaces, 
and by their very limitations have imposed the specifica- 
tions which the world accepts as proper to the highest 
grades of steel. For satisfactory service in steel making 
furnaces he justly claimed that no acid refractory material 
has yet been discovered which is either so reliable or so 
capable of maintaining its rigidity as brick made from the 
best mined ganister from the seat-earth of coals of the 
Halifax Hard Bed group. Unfortunately, the average cost 
of ganister mining has increased so much during recent 
years that, notwithstanding the proved existence of local 
reserves, sufficient at the present rate of working to last for 
centuries, it is no longer possible, where cheaper materials 
will perform the required service, to use Sheffield ganister 
alone. Of highly silicious special fire-clays, and the class 
required for reheating furnaces and by-product coke 
ovens, there is an abundant local supply to be drawn from 
the High Peak district. 

In view of the growth in the number of basic steel plants 
it is satisfactory to have the assurance of Professor Fearn- 
sides that of dolomite rock, which will serve for the making 
of calcined and shrunk dolomite or basic, the Sheffield 
district has an illimitable supply, and that neither for the 
material, nor, as the meeting was reminded by Mr. Cosmo 
Johns, for silica sands, is there any need to import material 
from foreign sources. It is believed that in the Sheffield 
district, if anywhere in Great Britain, there are to be found 
the requisite raw material and economic conditions for the 
successful application of some as yet undiscovered process 
which will extract from dolomite pure English magnesite. 
In the concluding part of his paper Professor Fearnsides 
commented on the fact that some part of each of the 
geological formations which outcrop in the Sheffield 
district is drawn upon for supplies of refractory materials. 
A systematic survey of the whole of these beds is, however, 
required, and it will be the business of the newly-founded 
Department of Refractories at the University of Sheffield 
to deal with this subject and other problems concerning 
refractories, the science of which is still in its infancy. 


Fusep BAvuXITE. 


The new refractory material to which the name Corindite 
has been given was the subject of a communication by M. 
Alexandre Bigot, of the French Ministry of Armaments. 
He said that, following the work of M. Noel Lecesne, who, 
in 1914, invented a new process for the fusing of bauxite, 
a good deal of work had been done on the subject. White 
fused bauxite was found to be a very refractory substance, 
and red fused bauxite a powerful abrasive. It was a 
valuable quality that corindite, which was prepared from 
white bauxite, only began to melt at 1950 deg. Cent., which 
was a higher temperature than that of the unfused material, 
and that the variation of volume was almost nil up to 
1750 deg. Cent. The discovery was of great interest to 
British manufacturers, asthere were in Ireland considerable 
deposits of white bauxite, which had been deemed value- 
less, but which under test had given results which were 
equal to those attained with French bauxite. It could be 
cheaply manufactured and employed as a refractory 
material for coke ovens, rotary cement kilns, and in gas 
and heavy oil ovens. The red fused bauxite, although less 
abrasive than corundum, was superior to emery, and was 





suitable to the manufacture of special wheels. The 
searcity of abrasives suggested that it might find con- 
siderable application. 


OTHER PAPERS. 


One aspect of the attempt which is being made towards 
economy in manufacturing processes was dealt with in a 
paper by Mr. E. Steiger, who described a new type of kiln 
for the calcination of lime, dolomite, magnesite, and 
Portland cement. It is an adaptation of the principle of 
the rotary grate to the shaft kiln, and the first set to work— 
in Greece—was successfully employed for the dead burning 
of dolomite. 

Mr. Jno. P. Leather dealt with gasworks refractories from 
the point of view of the user, and made definite suggestions 
to manufacturers in connection with retort-house require- 
ments. 

A second contribution made by M. Bigot dealt with the 
raw materials of silica products, which, as he reminded the 
meeting, have been an industry for about fourt housand 
years. Regret was expressed that France has still to rely 
on foreign sources for these products, and M. Bigot has 
been associated with the effort made by French manu- 
facturers to supply their own market. 

A report was brought up from the Committee which has 
investigated the standardisation of methods of testing. 
The report ranged over a wide field, including the analysis 
of materials, and the determination of constituents, the 
identification of the various forms of silica in silica bricks, 
porosity, water absorption, and specific gravity tests, the 
shrinkage of clays on drying and firing, the tensile strength 
of dried clays after contraction or expansion, the deter- 
mination of normal refractoriness and of refractoriness 
under load. . For details of an excellent piece of work the 
report itself should be consulted. 

Dr. R. 8. Hutton dealt with the electric furnace treatment 
of refractories. His chief point was that whereas in 
ordinary engineering practice materials were tested under 
conditions far more severe than those experienced in actual 
use, that was not the case with the refractories used in 
steel making. The temperature of the open-hearth 
furnace was in the neighbourhood of 1650 deg. Cent., 
and the refractories used in such furnaces were seldom 
produced or tested under temperatures much in excess of 
that. It ought to be possible to be able to guarantee that 
refractories had been tested or fired at 2000 deg. Cent. 
There were materials available, such as magnesia, which 
had a fusion point of 2800 deg. Cent., and zirconia, where 
the change took place at 2560 deg. Cent. The chief 
difficulty hitherto had been the limitation to temperatures 
obtained by fuel heating, and far too little use had been 
made for the production and testing of refractories of the 
temperatures possible with the electric furnace. That was 
the line of development which was clearly marked out, 
and enough had been done to show that such a method 
was within the field of practical engineering. 
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FURNESS RAILWAY—A SIXTY YEAR OLD LOCOMOTIVE 


FLETCHER, JENNINGS AND CO., WHITEHAVEN, ENGINEERS 








A SIXTY YEAR OLD LOCOMOTIVE. 


WE are indebted to Mr. W. F. Pettigrew, of Risedale, 
Barrow-in-Furness, who has just retired from the position 
of Locomotive, Carriage and Wagon Superintendent to 
the Furness Railway Company, for the photograph from 
which the above engraving of that company’s locomotive 
No. 100 A was reproduced. The engine was built by 
Messrs. Fletcher, Jennings and Co., of Lowca Engine 
Works, Whitehaven, in 1858, and is still working in the 
Furness Railway Company’s-Preston-street yard, White- 
haven. It was one of sixteen taken over from the White- 
haven, Cleator and Egremont Railway. The saddle 


the footplate and bunker. The form and dimensions of 
the engine as originally constructed are shown in the 


|THE EFFICIENT UTILISATION OF LABOUR IN 
ENGINEERING FACTORIES (WITH SPECIAL 
REFERENCE TO WOMEN’S WORE).* 


By BEN H. MORGAN, of London. 


General Considerations Regarding the Employment of 


| Women.—There is no doubt that war experience with 


women in engineering works has entirely destroyed all 
preconceived ideas as to what constituted ‘* skilled work.” 
Previous to the outbreak of war fully skilled men were 


| regularly employed on work which can now be performed 


by women after a few weeks’ training. It is not that the 


tanks were subsequently lengthened, and a cab built over | woman is a skilled worker, but has been put to do a job 
| which is @ subdivision of skilled work on which a fully 


skilled man was previously employed. 
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WEIGHT DIAGRAM OF FURNESS RAILWAY LOCOMOTIVE AS BUILT IN 


accompanying engraving, which also gives the axle loads. 
It will be observed that the total weight in working order 
was 44 tons. The heating surface amounted to a total 
of 995 square feet, of which 920 square feet were in the 
tubes, and 75ft. in the fire-box, and the grate area was 
13.3 square feet. The boiler pressure was 120 lb. per 
square inch, and the cylinders were 17in. in diameter, 
with a 24in. stroke. The fuel capacity was 25 cwt., and 
the tank held 1000 gallons. 








A PROFESSOR in London has recently invented a little 
instrument, named the ‘‘ methanephone,” for detecting 
methane gas. According to the Iron and Coal Trades 
Review, it consists of a small wooden box about Qin. high, 
containing an electric battery. At the top of the box isa 
fuse head cap upon which a tiny light always glows, fed 
from the battery beneath. As soon as a certain amount 


of methane gas enters the workings, its presence causes a 
small explosion in the fuse head, melting in turn a fine 
wire filament, which starts a bell ringing continuously. 
The men within earshot are thus notified that gas has made 
its appearance, 





The assumption that is so often made that women 
become fully skilled workers in a few weeks is quite a 
false one. We can speed up the training of engineers by 
better teaching and apprenticing, but in the author’s 
opinion, neither a man nor a woman can become a fully 
skilled fitter or turner under a period of say four years. 








suitable for such skilled and semi-skilled occupations as 
tracing, draughting, marking-off the lighter work of all 
kinds and acetylene welding, while they are capable oi 
acquiring a high degree of skill on subdivisions of accurate 
tool-room work in turning, milling, grinding and fitting 
operations. 

% Generally speaking, women may be said to have excelled 
in machining work rather than in fitting work. It is a 
peculiar fact that while women do not easily tire of 
machining operations with consistent repetition, they do 
stale on repetition fitting work, and quite a large proportion 
of them do not find the work sufficiently interesting to 
induce them to complete their initial training. 

With regard to the employment of women on heavy 
engineering work there is a great deal of misapprehension, 
It is not generally understood that women can safely 
handle, in the course of machining and fitting operations, 
pieces weighing up to 60 Ib., and can also manipulate 


| almost as well as men, with the aid of lifting appliances, 


any weights over 80 lb. It is on work weighing between 
60 Ib. and 80 lb. where it becomes questionable whether 
women can be properly and economically employed. 
There is the cost of special lifting tackle and handling 
devices necessary for women that may be obviated in the 
case of men, and in instances where tackle has been pro- 
vided for dealing with these weights it has been found that 
women prefer not to go to the trouble of using such tackle 
and so overtax their strength by endeavouring to lift 
weights, wnich after a time generally results in injury to 
health. In regard to output, women workers have 
enormously increased the records of output of all products 
of a repetition character which were current in munition 
firms previous to the war, but on non-repetition work it 
is doubtful whether they have, generally speaking, equalled 
the output of men. 

As an example of increase of output obtained by women 


| as compared with skilled men on repetition work even cf a 


| making 9.2in. shell. 


On the other hand, war conditions have enabled women to | 


acquire a measure of skill in a far quicker time than men 
have ever previously acquired it. 
patriotic desire of the women to assist in the war, and 
principally to intensive shop teaching under manufacturing 
conditions as opposed to go-as-you-please academic 
training and drifting through works under pre-war appren- 
ticeship conditions. 

Women have generally been found to be accurate and 
conscientious workers. They acquire a high degree of 
accuracy quicker than men through possessing a finer 
sense of touch. 
are highly responsible workers, 7.e., that they can earry 
out with confidence finishing processes on large and costly 
work, and can manipulate high-speed and heavy machinery 


in the operation of which there is a certain measure of | 5... 
| dilution. 


risk, such as driving large cranes. Women are specially 





* The Institution of Mechapical Engineers. Abridged. 


This is partly due to the | 
| has progressed since June, 1915, the disparity of effort has 


It has also been demonstrated that women | 


heavy nature, the author may cite the case of a factory 
Z The practice in this factory was to 
bore the shell in three operations, and the total time taken 
for the complete boring by skilled men was 3.16 machine 
hours. Women were substituted for men on the boring 
lathes, and after one week’s practice were able to do the 
work in an average time of 3.6 hours. In less than three 
months they had reduced the average time to 1.25 hours, 
thus increasing the output to two and one half times its 
previous figure. Scores of similar instances might be 
quoted, but it is unnecessary, as facts like the above will 
have come under the notice of most of the members of this 
Institution. 

It is an important point in the employment of women 
operatives in engineering work that they should be 
managed as far as practicable by women. If possible 
women tool-setters and setters-up should be employed, 
also women charge-hands, sectional forewomen, and 
wherever possible women supervisors and shop managers. 

Inequalities of Dilution—The author has already 
referred to the readiness shown by some firms to carry 
out dilution and the unwillingness of others. As dilution 


become more and. more pronounced throughout the 
country. Cases are known where two firms, manufactur- 
ing exactly similar shells in the same town, employ, in one 
case 80 per cent. of women, and in the other no women at 
all. It is easy to realise the probability that such 
inequality has had a very disturbing effect on both workers 
and employers. That one firm should have agreed to the 
eroployment of female labour, and thereby involved 
itself in a large initial expenditure of time and money, 
while another, with a less appreciation of the country’s 
needs, remained indifferent and immune from labour 
difficulties doubtless did not tend to smooth the path of 
On the other hand, it was extremely difficult 
to bring about equality of dilution and equality of treat- 
ment under war conditions; for during the first year of 
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dilution the employment of women on engineering work 
previously done by men was in the experimental stage, 
and no hard-and-fast rules could be laid down, owing to the 
uncertainty of output, the variety of the products, and the 
unequal conditions and equipment of the works. 


Ministerial Action.—The first effort of the Ministry of 
Munitions took the form of letters of instruction urging 
firms to employ the maximum number of women and 
unskilled ineligible men, and it was only natural that some 
tirms should find it possible to comply with these instruc- 
tions in @ greater degree than others. Moreover, it was 
found that despite the agreements made between the 
Ministry, the employers’ federations, and the trade 
unions, some local shops refused to train and employ 
women, Some groups of workers threatened to strike if 
their employment were insisted on, and in others strikes 
actually took place. Then the Ministry appointed a 
number of Dilution Officers to visit firms to explain to them 
what was practical in dilution, what assistance could be 
rendered by the Ministry’s training schools, and generally 
to urge on firms the necessity of taking steps to increase 
the employment of unskilled labour. It was inevitable 
that this course of action—in my opinion the only practical 
course at the time—should lead to varying degrees of 
dilution in various shops and districts. The Ministry had 
at the outset to overcome prejudices on the part of both 
employers and workmen, arising not only from economic 
but political considerations, and the task that confronted 
them at times must have seemed almost insurmountable. 
The fact that the military and naval forces have been 
continuously supplied, and that some 950,000 women are 
engaged to-day on munitions products, turning out nearly 
one-third of the total output, gives some estimate of the 
success which has attended the Ministry’s effort. 


Two Kinds of Dilution Standards.—What’ seems to the 
author the proper method of effecting dilution (now that 
the experience of the Ministry of Munitions has provided us 
with the necessary data) is to set up standards indicating 
the proportions of women, unskilled, semi-skilled, and 
skilled male labour, that should be employed on specified 
products, or where there are mixed products, on the work 
of the factory, segregated into classes of work. For some 
products such a standard has been set up by the Ministry ; 
for instance, for all sizes of shell from 2.75in. to 4.5in. both 
inclusive, and this has been enforced by the insertion of the 
following clause in all contracts for the manufacture of 
these shells :—‘‘ It is a condition of this contract that not 
later than March 31st, 1917, at least 80 per cent. of the 
operatives employed in the execution of this contract shall 
be women. The expression ‘ operatives’ shall include 
all those employed in unloading and loading, handling, 
machining, painting and varnishing, assembling, pro- 
duction and setting of tools, charge hands, viewers, and 
staff employed on repair and maintenance of machinery, 
and on inspection.” 

In all contracts for shell of sizes over 4.5in. the following 
clause was added :—‘‘It shall be a condition of this 
contract that any directions of the Ministry of Munitions 
as to the number of skilled or semi-skilled male operatives 
shall be complied with.” 

The standards accepted by the National Shell Factory 
Committee for shell over 4.5in. are as follows :—15in., 12in., 
9.2in. and 8in., minimum 70 per cent. of women. 6in. 
and 60 pdrs., minimum 80 per cent. of women. It will be 
observed that while a definite standard is enforced by 
contract in the case of shell up to 4.5in., the standard for 
shells above that size was left to the discretion of the 
Department, the percentages agreed to being those at 
which the Department aimed in making its recom- 
mendations for dilution. 


The effect of the dilution clause in contracts for shells 
up to 4.5in. diameter inclusive has been very satisfactory, 
and some uniformity in labour conditions has now been 
effected throughout the country. Dilution at the dis- 
cretion of the Ministry on shells above 4.5in. diameter 
has not worked out so well, as there are still wide in- 
equalities in the proportion of women to men employed. 
For example, in one shell factory turning out 9.2in. 
shells no women are employed, while in another making 
the same shells there the proportion of women is 90 per 
cent. Such a wide disparity is, perhaps, not common, but it 
serves to illustrate the inequalities that have arisen even 
in the production of such a simple product as a shell when 
minimum dilution ratios have not been enforced. 

On all “straight line” repetition products such as 
shells, fuses, grenades, small arms, motor cycles, small 
tools, &c., it has been comparatively easy to establish 
definite ratios of skilled to unskilled male and female 
labour, but in dealing with such products as guns, standard 
motor lorries and the like, turned out in fewer numbers, 
and with shops having a mixed output, it has been found 
preferable to segregate the total labour into classes in 
order to arrive at the proportion of women to be employed. 

The following Ministry of Munitions dilution standard 
on gun work is an example :— 





Up to and 


Breech Mechanism. —- | Above 8in. 
8in. | 





Percentage | Percentage 


| of women. | of women. 
Turning, boring, screwing, milling, gear-! | 
cutting, planing, shaping, slotting, 
grinding and all other machining} 
operations os oe ae ay 80 70 
Gauging and viewing a is F 80 80 
Marking off, fitting and assembling 50 40 


Average for whole department, including, 
se meg of tool-room, smiths’ shop, 60 | 
— millwrights, general labour. 

NoTe.—In calculating the above percentages all foremen, charge 
hands, supervisors and tool-setters are to be taken into account. 


50 





The percentages were fixed before much information was 
available. In some works higher percentages have been 
employed. 

Making and Repairing Guns.—In connection with the 
work of making and repairing guns up to 8in. howitzers, it 
was considered that for the following operations the 
number of male should not collectively exceed the number 
of female operators :—Rough turning. Finish turning. 
Rough boring. Second boring. Finish boring. Rifling. 
Planing. Wire winding. This standard was set up in 
such a way as to permit a considerable amount of flexibility 





in its adoption in different works. For instance, it 
enabled a firm preferring, owing to peculiarities of their 
machinery or other causes, to employ more than 50 per 
cent. of women on one of the operations and less upon 
another to keep within the standard in the aggregate. 

Requirements of an Ideal Dilution System.—In con- 
sidering the question of dilution in its general aspect, it is 
not difficult at this period of the war, and with the accumu- 
lated experience of the Ministry of Munitions available, to 
lay down the main principles which should have governed 
action. The problem broadly may be stated thus :— 
The nation has decided upon a certain programme of 
munitions production as representing its minimum needs. 
To carry out this programme the number of skilled and 
semi-skilled men available was inadequate, and at any rate 
as far as the skilled men were concerned incapable of 
much expansion. There was, however, a considerable 
number of men, and a much larger number of women, 
whose energies could be diverted from their normal 
occupations to the production of munitions. Now the 
munitions programme to be carried out involved in its 
last analysis the provision of a certain number of labour- 
hours, and it was the object of dilution to provide these. 
The man-hours of skilled labour available had to be 
distributed as fairly as possible over the whole programme, 
and supplemented in an equally fair and general manner 
by unskilled labour which could be drawn from other 
occupations. It was, moreover, a primary necessity, and 
one that could never be lost sight of, that the limited 
supply of labour which was available should be utilised in 
the most efficient manner, and that waste of labour, by 
reason of inefficient machinery or bad management, 
should be stopped. The country could not afford such 
waste. Firms guilty of it should logically have been 
suppressed, and their equipment and labour transferred 
elsewhere, where it would be more productive. On the 
ether hand, all firms producing their allotted output witha 
minimum of labour should have received encouragement 
to extend, a steady supply of orders, priority in their 
demands for material and labour, and assistance generally 
in the economical output of munitions. 

Labour Efficiency Standard.—Now, in order to detect 
inefficiency of manufacture and to conserve labour for 
productive purposes, it was essential that some standard 
of efficiency should be set up—in other words, a definite 
number of labour-hours should have been allotted for the 
completion of a given contract, and steps have been taken 
to see that this allowance of labour was not exceeded ; in 
other words, manufacturers should have been rationed 
for labour in proportion to their output. This might have 
borne hardly upon firms with antiquated machinery and 
situated unfavourably for economical production, but in a 
national crisis consideration for such firms would be 
misplaced sentiment. For their waste is of the nation’s 
wealth. 

Dilution Standard.—In addition to the labour efficiency 
standard above described, a second standard should have 
been set up for all munition productions, viz., the 
percentage of female or unskilled labour to the total 
labour which should be employed on a given contract. 
This second standard, which may be called the dilution 
standard, would, by its enforcement, have brought about 
an equality of treatment between different firms, and 
spread the difficulties of training and employing unskilled 
labour fairly among contractors. 

Dilution and Industrial Efficiency—Under our ideal 
dilution scheme, therefore, firms would have been required 
so to organise and equip themselves as to require only the 
standard number of labour-hours to complete a contract 
for any given product; and, secondly, they would have 
been required to attain this result without a greater 
proportion of skilled labour than that permitted by the 
Dilution Standard. It cannot be gainsaid that the 
determination of a standard of labour efficiency lies at the 
very root of economical production, and it would set for 
the first time in manufacturing, at any rate so far as 
Government orders are concerned, an attainable ideal of 
economical production and establish a criterion by which 
the respective merits of various firms could be judged. 
And, further than this, its adoption would involve implicitly 
a fairly close pre-determination of a contract price for a 
given product, which would allow a reasonable margin of 
profit to well-managed firms, and a fair rate of wages to the 
workers. The Government would have been able to make 
much better bargains than at present, and it is probable 
that the efficiency of manufacture and organisation 
practically imposed upon contractors by the standards 
expected of them would have left them, on the whole, 
more favourably placed than they now are. The standard 
is the antithesis of the system of ** time and line ” contracts 
so much favoured at present by certain Government 
Departments, and would have abolished that system 
entirely except in very special cases, because the only 
justification for such contracts is lack of the data needed 
to estimate fair prices. The effect of the system of “ time 
and line”’ is to sap the foundations of efficiency—as the 
more money @ contractor can spend or waste on a given 
job, the greater is his profit. 

Determination and Application of Standards.—It now 
remains to be considered how such standards can be 
practicably determined. Their enforcement, when deter- 
mined, is not difficult under present conditions, because 
firms could be graded by an index number, jointly pro- 
portional to their percentage attainments of the two 
standards, and such index number would determine their 
position on all priority lists, whether for the placing of 
fresh contracts or the supplying of additional labour, 
material or equipment. Firms that either could not or 
would not so organise themselves as to meet the national 
requirements of the efficient utilisation of labour would 
automatically find themselves gravitating towards the 
bottom of the list with the prospect of ultimate suspension, 
owing to necessary labour and materials being diverted to 
their more efficient competitors. The question of the 
labour efficiency standards is merely the same problem, 
only on a larger scale, that confronts every works manager 
when framing an estimate or setting a piece-work price. 
He must make an approximate estimate of the man-hours 
necessary for the execution of a contract before putting 
in a tender. The author hopes that in future contracts 
for munitions of war the Government will follow a similar 
course, collate the information available, frame standards, 
and enforce their application. It follows that such 
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official estimates must be most carefully prepared and 
continually revised with the progress of the art of manu- 
facturing. Where munition products or any other 
articles made in large quantities by various firms are 
concerned, the standard number of labour-hours required 
for a given output may be obtained from the actual records 
of the best firm—thus a practical attainable standard is 
set up which can be reached by anyone who will employ 
equally efficient methods of production. In the same way 
the largest measure of dilution attained in any industry 
might be accepted as a standard. The standards so fixed 
would not be open to serious criticism on the grounds of 
impracticability of attainment. They would, however, 
be only provisional, as it is clear that they would be 
considerably below those which might be set if the practices 
of a considerable number of firms were analysed, and the 
standards based on a composite selection, in the same way 
that the best bouquet would be made by bringing together 
the finest blossoms from a number of plants. It is by no 
means uncommon to find two firms taking approximately 
the same number of man-hours to make a given product, 
and yet to find so great a difference in the man-hours 
required for certain of the processes involved that if each 
firm would adopt the practice of the other whenever it was 
more efficient, the result would be materially to improve 
the efficiency of both firms. Similarly, if women can be 
successfully trained to perform an operation in one firm, 
the employment of women might reasonably be enforced 
on the same operation in other firms, and thus an economy 
of skilled labour might be obtained which would be 
considerably greater than that reached by any particular 
firm. 

Difficulties due to Variety of Products.—The attainment 
of a high manufacturing efficiency is very difficult when the 
energies and interests of a firm are spread over the pro- 
duction of different kinds of products, unless the output of 
each product is sufficient to justify a separate department, 
machinery and staff for its manufacture. It cannot be 
turned out as quickly, cheaply, or with so great a percen- 
tage of female labour as it would be under conditions of 
proper repetition manufacturing, and-in the national 
interest, therefore, firms should be confined as far as 
possible to the manufacture of the minimum number of 
different articles. This applies particularly to the case of 
gauges, cutters, small tools, &c., which in the aggregate 
absorb a vast and needless amount Of highly skilled labour 
when manufactured in small quantities by firms for their 
own use. In the interests of the conservation of skilled 
labour it would be well if all standard tools and gauges 
required for munition work were manufactured as repe- 
tition products in factories set apart for the purpose. Ina 
word, the production of gauges and small tools of all 
description should be placed on the same basis as that of 
shells, fuses, or other direct munitions of war. A beginning 
in this direction has been made by the Ministry of 
Munitions who now have some gauge and tool factories in 
operation. 

Standardisation of Methods of Manufaciure.—The 
author has already explained how labour efficiency and 
dilution standards could be arrived at by merely adopting 
the actual figures of the attainments in each respect of the 
best firms. But in order to determine the highest practic- 
able standard for any given product more information is 
required. It is necessary to analyse methods of manu- 
facture down to the smallest details, and to consider 
every operation in turn both from the point of view of the 
labour hours involved and of the class of labour necessary 
to perform it. Such an analysis is no doubt made now 
in greater or less detail by every firm when planning 
methods of manufacture, but the author holds strongly that 
for all munition products the Government should supply 
such information to contractors. It would avoid all 
controversy about the possibility of attaining either the 
efficiency standard or the dilution standard required by the 
Government, because the possibility could be proved by 
actual performance. The author does not, of course, 
advocate compulsory adoption of the standardised 
methods of manufacture where firms can produce equally 
good results by any other methods. But the standard 
established would assist them in planning work and 
complying with the Government’s requirements as to the 
maxima of time and labour permissible for a given output. 
The first objection which will arise in the minds of critics 
is that all firms are not equally well equipped for pro- 
duction, and that it would therefore be unfair to insist 
upon the standards of time and labour being universally 
adhered to. In answer to this the author would say that 
his proposal would have the effect of preventing firms 
obtaining contracts which they are unable to carry out 
efficiently, and this would obviate the waste of material 
and labour which now exists. Furthermore, it would 
justify the application of a firm for such machine tools as 
would enable it to carry out its contracts in the most 
efficient manner, and would, therefore, rapidly bring 
about the proper equipment of manufacturing firms for 
their special products. It would also have a good effect 
in the standardising of the best machine tools with a 
corresponding increase in the number available of the best 
types. 

In conclusion, the author would like to make a suggestion 
that this Institution should set up a committee to study 
and report on the best methods, in each engineering 
industry, of introducing women into works, the best way 
of training discharged soldiers, with special reference to 
methods and appliances for employing maimed men, the 
upgrading of workers, the best methods of training male 
and female labour and cognate matters. Such a com- 
mittee could collect the experience of the members and 
make it available for the benefit of the whole, besides 
placing such invaluable records at the disposal of Govern- 
ment Departments dealing with labour dilution, reinforce- 
ment and supply. This would not only be a valuable war - 
work, but would have a lasting effect on British industry 
after the war, by helping to establish standards of output, 
standard methods of subdividing work and the adoption 
of such plans as would give the best results in the various 
branches of engineering industry. Thus such a committee 
could help the country to preserve for the benefit of British 
industry the dearly purchased experience gained in the 
struggle through which we are passing. 
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NAVAL NOTES. 





The Sealing of Ostend Harbour. 


A LIVELY discussion as to the most appropriate 
fate for H.M.S. Vindictive was terminated last week, by 
the news that she had been employed as a block ship to 
seal up Ostend Harbour. No more glorious, and certainly 
no more useful, end could have been devised for this 
gallant ship. From the latest information available she 
lies in such a position as almost to block the channel 
leading to the spacious inner harbour. The extreme width 
between the piers is less than 500ft., but the navigable 
fairway is still narrower, and the Vindictive’s 320ft. hull, 
filled with concrete, now lies athwart the channel. Weeks, 
perhaps months, of strenuous labour will be required to 
shift this formidable barrier. Until it is demolished, the 
German destroyers and submarines at Bruges will be 
imprisoned. We must not fail to record here the fact 
that of the engineer who took Vindictive to Ostend, 
one with four artificers,-were of those who drove 
her to Zeebrugge. They made a special request to be 
allowed to serve on the second expedition. Zeebrugge, 
it appears from aerial observation, is more completely 
blocked than the previous reports indicated. Vice- 
Admiral Sir Roger Keyes, and all ranks and ratings 
concerned in this further operation, may congratulate 
themselves on having dealt the enemy another blow of they 
most damaging description. The brilliant success of this 
new attack at Ostend cannot fail to aggravate the 
uneasiness which, as is evident from guarded comments 
in the Press, is widely felt in Germany as to the security of 
her other naval bases. 


Mystery of the Karlsruhe. 


Dvrine the first three months of the war several 
German raiders were at large in the Atlantic Ocean, where 
their activities seriously interfered with shipping. They 
were identified as the cruiser Karlsruhe and the armed 
liners Kronprinz Wilhelm and Prinz Eitel Friedrich. 
The two last-named were ultimately compelled to intern 
themselves in the United States, and towards the end of 
1914 all trace of the Karlsruhe had vanished. It was then 
rumoured that she had been sunk, and the British 
Admiralty announced that there were good reasons for 
accepting thatrumour. Nothing more definite was known 
about her fate till the publication some time ago of a book 
entitled ** The War Cruises of S.M.S. Karlsruhe,” written 
by Lieut. Aust, who served in the vessel throughout her 
career asaraider. The Karlsruhe, it may be recalled, was 
a protected cruiser of 4900 (metric) tons, launched at 
Kiel in 1912. On trial she attained a speed of 29.3 knots. 
The armament comprised twelve 4.lin. and several 
smaller Q.F. guns, besides two torpedo tubes. A sister- 
ship, Rostock, was sunk at the Battle of Jutland. Shortly 
before the war, the Karlsruhe had relieved the Bremen 
as station ship in American waters, and when hostilities 
were declared she was lying at Havana, Cuba. From then 
to the end of October she preyed upon shipping, mainly 
in the South Atlantic, and the official German record 
credits her with seventeen victims. Lieut. Aust gives a 
very detailed narrative of the Karlsruhe’s commerce- 
destroying methods, but the most interesting part is that 
which tells of the mysterious disaster that overtook the 
cruiser. On November 2nd, 1914, Capt. Koehler, the 
commanding officer, had decided to raid the steamer 
lanes between Barbados and Trinidad, in the hope of 
catching several large liners known to be in the vicinity. 
At 6.30 p.m. on November 4th, says Lieut. Aust, Karlsruhe 
was in latitude 10 deg. 7 min. North, longitude 55 deg. 
25 min. West, the hour just preceding the brief tropical 
twilight. Several officers were on the bridge, and the bulk 
of the men, having finished supper, were gathering on the 
forecastle. Officers in the ward-room were just rising 
from the table when they felt a heavy shock, followed by 
dull rending sounds from the forward part of the ship. 
The electric lights went out, and the cruiser took on a 
heavy list to port. Cries of ‘A torpedo hit!’ were 
raised in the ward-room as all hastened to their stations. 
As Lieut. Aust was making for the poop, he heard the order 
given to close water-tight doors, and the customary five 
short strokes of the ship’s bell. ‘* Ahead of our bow,” he 
says, “I saw the bottom of a floating ship which sank 
immediately. I thought it was some strange craft with 
which we had collided, even though this seemed impossible 
to have occurred. Actually, however, it was the forward 
half of our own ship. <A powerful explosion had blown 
the Karlsruhe into halves. The place where the explosion 
occurred and the immediate surroundings, which included 
that part of the ship from the bow to the forward funnel, 
also the bridge and foremast, must have been blown to 
atoms. No one saw a piece of it.” 


Theories of the Disaster. 


From the forward part, in which most of the 
crew had gathered shortly before the explosion. Very 
few survivors were picked up, and all of them were 
suffering from burns or other wounds. The after 
part of the ship remained afloat for twenty minutes, 
thanks to the prompt closing of the water-tight doors. 
Spectators in the Rio Negro and Indrani—accompanying 
the raider as tenders—saw a column of flame 300ft. high. 
The few remaining officers and men were taken off in boats 
and transferred to the Rio Negro, which, after many 
vicissitudes, finally reached a Norwegian harbour. 
Lieut. Aust does not commit himself to any theory of the 
disaster beyond recording the cry of “‘ Torpedo!” which 
was raised when the first shock was felt. As the Karlsruhe 
and her two consorts were the only vessels in sight at the 
time, a torpedo could only have come from a submarine. 
The fact that no claim to the sinking of this cruiser has 
ever been advanced by any of the Allied naval authorities 
does uot of itself invalidate the submarine theory, though, 
on the other hand, it is reasonable to assume that had the 
raider been destroyed by an Allied warship the fact would 
have been made public. An alternative and more 
plausible theory is that the explosion was internal, 
produced by defective ammunition or by some dynamite 
cartridges which the Karlsruhe had taken from one of her 
prizes. In any case, the secret of her end was well kept, 


so well, indeed, as to suggest that if other German warships 
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have been destroyed in the same way special pains have 
been taken to keep the fact from leaking out. 


New American Destroyers. 
THE following names have been assigned to 
twelve new destroyers under construction for the United 


| Government. 


OUR FIRST CONCRETE SHIP. 


Tue first large concrete vessel ever produced in this 
country will very shortly pass into’ the service of the 
She has a displacement of about 900 tons, 


| and a dead-weight carrying capacity of some 400 to 500 


States Navy :—Belknap, Badger, Walker, Crosby, Gamble, | 


Twiggs, McCalla, Breese, Ramsay, McCook, 


Cowel, | 


Meredith—all commemorating naval officers who served | 


with distinction in former campaigns. 
McCalla, one of the officers honoured in this way, served 
under Admiral] Sir Edward Seymour in the Pekin expedition 
of 1900. The Navy Department has published a statement 
which demonstrates the admirable qualities of the newly 
designed “‘ flush-deck ” destroyers. One of these vessels, 


recently completed at Mare Island, Cal., was dispatched | 


from California to an Atlantic port, vid the Panama Canal. 
The voyage of more than 4800 miles was accomplished in 


twelve and a-half days, of which ten and a-half days were | 


Rear-Admiral | 


spent in actual steaming. The canal was traversed in | 


five hours. 
twenty knots was maintained, a most creditable 
performance in view of the fact that stormy weather and 
ice were encountered, and that no attempt was made to 


drive the vessel at full speed for any considerable period. | 


The building of this destroyer also constituted a ‘“‘ record ” 
for America, as she was commissioned fifty-one weeks 
after the laying of the keel. Another Navy Department 
bulletin testifies to the staunch construction of the new 
110ft. submarine-chasers—not to be confused with 
works in Detroit. A flotilla of these little craft was 
recently caught in a violent gale off the American coast, 


Throughout the voyage an average speed of | 


the | 
much larger “ Eagle”? type boats building at the Ford | 
| avenue, 


tons. She follows the lines of an ordinary steel ship, and 
has a pleasing appearance. We are enabled to reproduce 
in the accompanying engraving a view of this interesting 
craft in an almost completed state. 








TWO RAILWAY ACCIDENT REPORTS. 





Tue Board of Trade issued on the 8th and 9th inst. 
respectively two reports on railway accidents which 
demand some attention. One, because it relates to the 
vast traffic operations on the Underground systems of 
London, and the other, as it shows, to quote Colonel 
Pringle in the report, that familiarity breeds contempt of 
precautionary measures. 

The first of these accidents occurred on February 25th, 
on the Baker-street and Waterloo line of the London 
Electric Railway. About nine o’clock on the morning of 
that day, there was some electrical trouble at the 
Paddington station of that railway, and, as a consequence, 
many of the signal fuses were blown, and the signals were 
put out of work and could not be lowered. Among those 
rendered inoperative were the south-bound starting signal 
at Maida Vale and the southbound home signal at Warwick- 
At 10.15, or soon after, train No. 7 was standing 


| at the south end of Warwick-avenue station, and 20ft. in 


but every “chaser” rode out the storm without suffering | 


damage and with less discomfort to those on board than was 
experienced in the older type of destroyer. 


A Change in Nomenclature. 


In future, it is announced at Washington, sea- 
going submarines are to be distinguished from the coastal 
type by a double-letter designation. For instance, the 
first of the new sea-going class, #.e., the 1000-ton sub- 
mersible Schley, has been re-named the AA-1, the name 
Schley being transferred to a destroyer. 
which follow the AA-1 class will be known as the BB or CC 
or DD class. Smaller submarines, built for coast defence 
purposes, are to retain the single letter to indicate the type 
to which they belong, with a numeral attached to identify 
individual boats. 


Collapse of a Cage Mast. 


Ir is officially announced that one of the cage 
masts of the U.S.S. Michigan collapsed during a heavy gale 
at sea, causing nine casualties. The cage mast has long 
been a characteristic feature of all large American warships. 
It was adopted after careful experiments had shown it to 
be practically invulnerable to shell fire. This was a very 
important consideration, because the mast-head control 
station is a vital element in the system of gunnery developed 
by the American Fleet. The structures are very strongly 
built, and allowance is made for the ‘‘ whipping ’’ motion 
set up by gun concussion or a heavy sea. The fall of the 
Michigan’s mast, the first accident of its kind since cage 
masts were introduced, is attributed by experts to corrosion 
or defective material. 








Tue American Society or Naval ARCHITECTS AND MARINE 
ENGINEERS.—The twenty-sixth general meeting of the American 
Society of Naval Architects and Marine Engineers will be held 
on Thursday and Friday, November 14th and 15th, 1918, in the 
Engineering Societies Building, No. 29, West 39th-street, New 
York City. Members are requested to communicate with the 
secretary with reference to papers which they wish to submit for 
consideration at this meeting, or to inform him of their views 
with regard to suitable subjects. He would appreciate the 
assistance of the members in preparing the programme for the 
meeting. 


Large submarines | 





its rear was train No, 29, with the rear half of the first 
of its cars and the other four cars standing off the platform 
and in the tunnel. This train was protected by a home 
signal 126 yards behind it, a repeater signal 133 yards in 
the rear of the home signal, and the starting signal at 
Maida Vale, 409 yards further on. One of the rules of the 
company allows a motorman, when he is held up at a 
signal, providing that he can see that the line ahead is 
clear, to call the conductor and, after waiting a minute, 
proceed * under caution,” having his train under complete 
control and being prepared to stop short at any obstacle. 
The conductor must ride with the motorman to assist in 
keeping a good look-out. In cases where, as in the present 
instance, there is a curvature in the line and the next 
signal cannot be seen, the conductor must proceed on foot 
in advance of the train,and the motorman must follow 
with the train at a walking pace, not nearer than a car’s 
length to the conductor, and in response to his hand 
signals. 

Whilst No. 29 train was standing in the tunnel at 
Warwick-avenue, it was run into by train No. 1, in the 
motor compartment of which there were, in addition to 
motorman Keith, conductor Cartledge and _ linesman 
Evenett. The latter had inspected the starting signal at 
Maida Vale, and had advised Keith to proceed, and when 
the train was stopped at Warwick-avenue home signal, 
he did the same. Apparently, however, they approached 
the station without care, and failed to see the standing 
train until 5ft. or 6ft. away. Whilst there is a dispute as to 
the facts there would appear to be no doubt that the 
tail-light of the standing train was not on. The conductor, 
it will be seen, was not walking in front of the train. The 
excuse given for this omission was that the action was 
dangerous, but Colonel Pringle points out that there were 
lamps in the tunnel at every 50ft., which would make the 
walking safe. His conclusions on this point are that the 
collision was due primarily to the train travelling at a 
speed and in a manner at variance with the company’s 
rules as to the action to be taken when automatic signals 
are found at danger. 

The tail lamp was lighted by electricity from the main 
current. The car, as there was no gateman available, was, 
however, closed against passengers. It was not, therefore, 
lighted, and consequently the tail-light was not on. 
Colonel Pringle recommends that there should be either a 
gateman on the last vehicle or that an oil lamp should be 
used. 

The second accident occurred on March 16th, on the 
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Bolton branch of the London and North-Western Railway. 
The gradients here are very steep, and the leading of 
mineral trains is, consequently, limited. On the section 
jn question the limit is 265 tons, but, owing to the staff 
thinking that the figure should be 330 tons, the latter limit 
has been accepted. This figure has not, however, been 
worked to; the men have taken the limit at twenty-five 
wagons, regardless of the loading in the wagons. There 
were also instructions as to trains stopping at the top of 
an incline to pin down brakes, but the driver in this case 
did not make it @ practice to stop if he had on twenty-five 
wagons, provided that the rail was good and that he had 
not « side tank engine. The guard said that he told the 
driver to stop for the brakes, but as the latter did not 
consider it was necessary, he did not think it was his duty 
to do more, especially as the driver was an old and 
experienced man. He had never been accustomed to 
work to the tonnage loads laid down ; it had always been 
the practice to work to a number of wagons—twenty-five 
of coal and a brake van being the maximum. He had 
received instructions from the inspectors to this effect, 
and had been asked for an explanation when the load was 
less than twenty-five vehicles. 

In this case the load was twenty-four wagons and a 
10-ton brake, the actual loading being 370 tons 17 ewt., 
or 40 tons more than the loading the men accepted. The 
driver did not stop to pin down brakes, and, although 
there were no unusual circumstances, the train got out of 
hand, ran through the yard at Bolton, crashed through 
a wall, ran across a public road and into two houses, which 
were completely destroyed. There were few personal 
injuries. 








IMPACT TESTING MACHINE.* 





‘HE importance of the impact test is gradually coming 
to be more widely recognised, and a valuable impulse to 
its adoption has been given by the latest results of the 
Committee of the International Association for Testing 
Materials, which were published recently by Monsieur G. 
Charpy. He tested several different types of machine, 
which, although working on such different principles as the 
drop weight, the swinging pendulum, and the rotating 
flywheel, yet were found to give strictly comparable 
results, and these were found to be quite independent of 
the weight and speed of the tup used, and also of the weight 
of anvil used, provided, of course, that the stecl used is 
thoroughly normalised, and that the method of holding 

















AMSLER IMPACT TESTING MACHINE 


the test specimen was not objectionable, but merely 
resting in its place. z 

The swinging pendulum type approved by the Inter- 
national Association is well known, but the Amsler vertical 
drop weight machine mentioned by Charpy is less well 
known, and has recently been superseded by a new form 
of swinging hammer. This machine is shown in side view 
in the accompanying illustration, and consists of a heavy 
cast iron base, to which are bolted two upright channels 
supporting the pendulum and the elevating winch which 
can raise the pendulum either to left or right, depending 
upon how the detachable hook is attached. On falling 
from the left side the weight breaks the test piece trans- 
versely, and when falling from the right, tensile impact 
tests are made. A friction clutch holds the swinging arm 
m any desired position as the windlass raises the bob 
weight, and the operating handle cannot be moved by the 
weight itself, but only by the operator. On pulling the 





* From @ paper on ‘“‘ Some Continental Testing “Machines,” by Messrs. 
H. 8. Primroge and J. 8. Glen Primrose, Staffordshire Iron and Steel 
Institute, April, 1918, 





release cord the hook is detached, and the tup falls freely, 
and after breaking the bar it swings up on the other side 
of the machine. Instead of swinging back, however, it is 
held in its position of maximum height by a third cord 
passing round a drum and acting asa brake. The circular 
weight at the end of this cord exerts a sufficient pull to 
prevent the pendulum from falling back from any position 
until it isreleased. To measure the energy absorbed by a 
blow of the pendulum the difference is noted between the 
readings of two scales provided on the vertical supports. 
The elevation of the weight moves a pointer over the first 
scale to show the energy stored before the blow, and the 
swing of the pendulum carries another pointer over a 
second scale to indicate the residual amount of energy 
after the blow. The ghange over from transverse impact 
to tensile impact test is readily accomplished by unhooking 
the elevating cord from one side of the tup and fixing it to 
the other side, then the windlass is wound up by turning 
the handle in the opposite direction from before. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





ELECTRICAL PROPULSION OF SHIPS. 


Sir,—On page 228 of your issue dated September 14th, 
1917, we have read the summary of an interesting article by 
Mr. W. R. L. Emmet on the electrical propulsion of warships. 

On that subject we would ask permission to make a few obser- 
vations, based on our experience both as builders of ships and 
marine engines, as well as of electrical machinery. 

Interchangeability—Mr. Emmet’s remarks on this point are 
very convincing, for it is certainly a great advantage to be able 
to stop and repair a turbine, in which there is some defect, with- 
out being obliged to stop the ship, keeping the propellers going, 
though at reduced speed. 

But it would still be necessary to stop the ship should a break- 
down occur in one of the motors, in order to uncouple this from 
the screw, which would subsequently be turning to no purpose. 
It must further be considered that the possibility of this inter- 
changeability entails the introduction of a rather complicated 
switchboard with high-tension omnibus bars; a fact which 
hardly contributes to safety in working. In this connection it 
is to be remarked that, for economy and high efficiency in the 
plant, the employment of somewhat high tensions—some 
thousands of volts-——is indicated for large powers. 

This indeed, taking into account the perfection reached in such 
constructions, and assuming the use of armoured cables fixed 
with proper precautions, need not give rise to pre-occupations ; 
the weak point is in the operating switchboard, in which un- 
protected parts at high tension are inevitable. If, in order to 
avoid this difficulty, it should be desired to forego the 
advantages of high tension for the motors and transmission 
by keeping within the usual limits of marine installations, the 
size of the switching appliances would be such as to render their 
working impossible. 

The advantages prospected by Mr. Emmet in the suppression 
of the rigid connection between turbine and propeller, therefore, 
would, in our opinion, be obtained at the cost of another source 
of inconvenience. We leave it to the judgment of competent 
persons to determine which of the two would be more dangerous ; 
much depends naturally on the perfection of the work and the 
ability of the maker. But it should be borne in mind that the 
switchboard constitutes an essential point in the whole system, 
and that a breakdown there may threaten the immobility of all 
the propelling plant. A division of the switchboard into several 
separate units, interconnected by cables, might be proposed, but 
this solution would conduce to an increase in the number of 
switches and the quantity of conductors, thus multiplying the 
possible causes of breakdown, as well as complicating the 
installation. 

Going Astern.—-This argument is very important. The 
suppression of the going-astern turbine, with all its inherent 
complications, is certainly most desirable. As to the losses 
during steaming ahead, due to the presence of this turbine, we are 
under the impression that Mr. Emmet rather exaggerates their 
importance. Very important, on the other hand, is the fact 
that with the turbine there is only a reduced power available for 
going astern, while with electrical transmission the whole power 
of the plant is at disposal. But the principal disadvantage of 
the going-astern turbine lies in the limitation it imposes on the 
superheat ; by the elimination of this turbine it should be possible 
to raise the superheat to such a degree as to obtain a notable 
economy in fuel consumption. We therefore fully agree with 
Mr. Emmet in his view that this is one of the factors having great 
influence on the all-round economy of working. 

Transmission Efficiency—Mr. Emmet hints at trials made at 
Schenectady, proving that lossesin gearing are about double those 
generally admitted. Unfortunately he does not give the figures 
found at these trials, nor does he tell us on what gearings they 
were made. We, too, are not yet in a position to communicate 
exact results as to the losses in gearings of our construction, but 
we have good grounds for believing that they do not exceed the 
values generally admitted. 

As regards the figure of 7 per cent. which Mr. Emmet gives as 
the loss by electrical transmission, this appears to us hardly 
reliable, as to obtain such a result it would be necessary for both 
generator and motor to have an efficiency of 964 per cent.; such 
values not only have never been reached, but in the present 
condition of technical knowledge there is little probability of 
obtaining them. We consider that a limitation of the loss to 
11 per cent. constitutes a result which would do credit to a good 
maker of electrical machinery. Furthermore, for efficient 
propulsion it is advisable to maintain a very low turning speed 
at the screw, and it will then very often be convenient, in order 
to limit the size and weight of the motors, to interpose a reducing 
gear between them and the screws. This will further diminish 
the efficiency of the electrical transmission, and it is therefore 
indisputable that, even admitting the advantage allowed us by 
electrical transmission through the greater superheat, the 
difference of efficiency in favour of gearing is considerably 
greater than 2 per cent. 

As regards cruising speed a comparison undoubtedly tends to 
favour electrical transmission, for this allows the stoppage of 
part of the turbines, leaving the others at work under good con- 
ditions for efficiency, while by gear transmission all the turbines 
are working at reduced load, with consequent considerable loss 
in efficiency. It must be observed, however, that in the past 
there has been great exaggeration in insisting on low cruising 





speed ; the experience of the war has shown the advantages of 
cruising at much greater speed, and consequently with a power 
little below that of full load. It may be further noted that the 
three-phase system, which it has been necessary to apply by 
reason of the great motive power required, as well as because of 
the better working of a turbo-alternator as compared with a 
turbo-dynamo, carries with it the loss of the most precious quality 
in electrical transmission, that is, the facility of manceuvre. 
As a matter of fact, if it were possible to use continuous current 
we could obtain the inversion of movement as well as the simpler 
and more gradual regulation of speed by simply acting on the 
exciting current without ever varying the turbine speed, and 
without breaking the main current loads. Instead of this, with 
three-phase current which, as we have seen, is inevitable, the 
inversion of movement has to be obtained by commutation of 
the main circuits. The motors are arranged for two speeds by 
means of a variation in the number of poles ; hence a constructive 
complication and consequent less safety in working, to say 
nothing of further commutation on the main cables. 

The starting cf the motors must be done either by means of 
very cumbersome rheostats whose working is by no means 
reliable—note the starting of three-phase locomotives—or by 
starting the turbines at the same time. This remark applies 
equally to regulation during the usual evolutions ; indeed, in this 
case it will be necessary to use both the above methods together, 
for which operation considerable skill will be requisite on the 
part of the personnel. In any case, there can be no great rapidity 
of manceuvre, and it may reasonably be feared that if this should 
require a great number of inversions, the rheostat will most 
likely break down. 

All these considerations apply, of course, to merchant ships, 
for which some factors become of small importance, though in 
the case of warships they are favourable to electrical propulsion. 
In the former case no distinction is necessary between maximum 
and cruising speed, as this is fixed once for all according to the 
service the ship is intended for. Facility and rapidity of man- 
c@uvre, though desirable, are not of such vital importance. 
Finally, even a breakdown at the engines has not the disastrous 
character of such an event occurring on a warship in action ; 
while again no breakdown due to enemy activity is to be feared. 

On the other hand, economy in steaming becomes of paramount 
importance, and a small difference of efficiency assumes con- 
siderable value. We do not think it necessary to insist further 
on this point, especially as Mr. Emmet limits his considerations 
to warships ; we take it that he will agree with us as far as com- 
mercial navigation is concerned. 

We desire to point out, however, that the above observations 
have only value as a comprehensive view of the whole subject, 
being based on general considerations. Unfortunately, though 
many articles on this subject have been published, no positive 
data have ever been disclosed either as to the particulars of the 
electrica] transmission plants or the results obtained. We by no 
means exclude the probability that the talented engineers who 
have installed electrical propulsion on the United States warships 
have found brilliant solutions for the problems above referred to ; 
solutions that may quite probably radically modify our present 
opinion. It would be most interesting therefore to have details as 
to the consumption of fuel and the working of the installations. 
A comparison between two ships of the same class, one with 
gearing and the other with electrical transmission, under the 
same conditions of navigation, would be of immense utility ; by 
stimulating the partisans of the two systems to develop the 
advantages and eliminate defects, it would contribute powerfully 
to forward this most interesting branch of technics. 

STABILIMENTO ELETTROTECNICO G10. ANSALDO AND C., 
LocaRnt VITTORIO, DIRECTOR. 
Cornigliano Ligure, Italy, May 4th. 





EMPLOYMENT OF ALIENS. 


Str,—The notice of the Executive Committee of this organisa- 
tion has been drawn to the fact that firms and companies in this 
country with overseas branches are receiving numerous applica- 
tions for employment overseas from aliens, who state that they 
are of neutral nationality—Swedish, Swiss, Danish, Dutch, &c. 
Most people take no notice of such applications, but my executive 
desire to urge upon all British employers the importance of 
replying to alien applicants that it is their rule to employ in their 
business, in whatever district, only men of British birth, pre- 
ferably returned soldiers, or if none are obtainable then men from 
Allied countries. 

It is of importance at this time of crisis that British business 
men should make it clear to the world that they are determined 
now, and after the war, to preserve British trade, British employ- 
ment, and the resources of the Empire for men of our own race, 
or for the Allies who have fought side by side with us in the war. 

German writers are never tired of assuring the German 
business world that when the war is over the British “‘ nation of 
shopkeepers ” will go back to- their old ways, will employ 


’Germans and trade with Germany, and open their markets and 


their doors to Germans as before. 

Hence our enemies are encouraged to believe that their 
markets and employment in England will be secured, whatever 
the issue of the struggle. 

We cannot too strongly urge upon business men throughout 
the Empire that if they will take action as above suggested, and 
make their decision widely known, it will go far to impress upon 
our enemies that whatever the terms of peace may be, they shall 
not be allowed again to return to British territory on the old 
footing, and that the longer the war lasts the more stringent will 
be the terms imposed upon them—not by Governments or by 
peace treaties, but by the irrevocable determination of the British 
business man. 

Already several important companies have taken action on 
these lines, and we appeal to firms, associations, &c., throughout 
the Empire to follow their lead. 

C. McGux, General Secretary, 


April 15th. British Empire Producers’ Organisation. 


LOST TIME. 


S1r,—In reference to your correspondence re time-keeping, I 
fully agree with ‘‘ Workman,” in your issue of May 10th. What 
is wanted is shorter hours of labour, and we must see that we get 
them after the war. I am acquainted with a shop—not very 
far from Manchester—where, if one was a minute or two late 
after six o’clock, one had to wait till 8.30. Forty-five or forty- 
eight hours work a week is quite sufficient. 

ANOTHER WORKMAN, 

May 14th. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Raw Iron Trade. 


Pig iron is in keen demand. The brands wanted 
in this district have been a good deal affected by the 
further transfers to basic production, which go on con- 
tinuously. Some users are in great difficulties for supplies, 
especially of foundry iron, but makers insist that present 
supplies represent the utmost limit of possibility. 
Smelters are unable to accept orders of the proportions 
indicated by customers, business being confined to com- 
paratively small lots. 


The Steel Trade. 

There is an easier tendency as regards some 
descriptions of mild steel. Shell steel is not being called 
for on the same scale as formerly, while, on the other hand, 
the output of the raw material has been greatly increased. 
Some millowners have been inviting customers to send in 
specifications for mild steel, and have promised prompt 
delivery within certain limits. It is in medium sizes that 
the tension has been relieved. There is still a heavy run 
on small sizes. Half inch and five eighths sizes are in very 
active demand. The rolled steel has now been brought 
within the Government control, a basis price of £15 at 
makers’ works having been notified as the maximum 
for five-eighths to three inch bars. This is a reduction of 
no less than £3 per ton on the prices being previously got. 
The new basis is fixed on the assumption that billets can be 
obtained at £10 7s. 6d., somewhere in the neighbourhood 
of the bar mills. Where it is necessary to import them 
from a distance the carriage is, of course, an important 
element. It is very clear that a £4 margin for rolling and 
all waste would not pay all works. It is, therefore, this 
week understood that some play may be allowed if the 
millowner can show that he is not making a fair profit. 
As regards the position of the Ministry of Munitions, its 
chief concern, of course, is to arrest the upward flight of 
prices, in which they have succeeded. Other products 
recently showing neurotic tendencies are under consider- 
ation, and the list as a whole, including extras, is rather 
formidable. It seems likely that the settlement of this 
rather extensive programme may take some weeks yet. 


Manufactured Iron. 


There was no change of importance during the 
week in manufactured iron. The bar makers continue 
very busy, and prices are all at the maximum. Sheet 
manufacturers can give no attention to any orders which 
do not carry the first or second priority certificates. 
There are only one or two galvanising plants now at work 
in the district. 


Iron and Steel Scrap. 


A representative of the Ministry of Munitions is 
meeting local merchants with a view to discussing iron 
and steel scrap supplies. The idea is that every source 
of supply, particularly the breaking up of unused 
machinery or the collection of neglected stocks, should be 
utilised to the fullest extent. 


Birmingham Brass Trade. 


The Government has lately issued certificates 
for the use of non-ferrous metals, including brass and 
copper, for export trade to the Colonies and British 
dependencies, exclusive of Canada. The exclusion of 
Canada is based on the promise of America to supply 
Canadian needs for copper without its being sent into and 
out of the present submarine danger zone. The portion 
of brass and copper controlled for this part of the 
country will be allocated by the Birmingham Brass 
Masters’ Association for essential repairs and maintenance 
in respect of the home trade, the permits being granted 
by the Association. The Birmingham Brass Masters’ 
Association, which now governs the Birmingham brass 
trade, has lately been giving consideration to reconstruc- 
tion problems, and it reports that much of the old methods 
must be superseded by an intensified system of production. 
Firms, the works of which can be easily adapted to the 
production of certain goods, are in future to be asked to 
specialise in those things for the whole of the trade. 
Mr. J. W. Madeley, who is the rationing officer for Non- 
ferrous Controlled Metals, states that many manufacturers 
have hitherto acted on too individualistic a basis. What 
is wanted is, he urges, more standardisation and the 
prevention of anything in the nature of wasted effort. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A QUIETER tone now prevails in the Cleveland 
pig iron trade. Almost without exception contracts have 
been arranged to cover the original allocations for the 
month, and the trade is again chiefly concerned with the 
question of securing delivery of the iron allotted. Happily, 
the improvement in the transport facilities continues, and 
hopes are entertained that it will be found possible to issue 
a certain number of supplementary allocations. There is 
plenty of iron available at the makers’ works, and there is 
an eager demand for it, if only the removal of the iron can 
be arranged. The policy of the authorities, however, is 
not to issue supplementary allocations unless there is a 
reasonable prospect that the iron can be delivered, and 
whilst the prospects in this respect are brighter, the 
transport difficulty is an ever-present problem. There is 
still a strong inquiry for forge iron for prompt and forward 
delivery, but makers are not disposed to accept heavy 
commitments. Ironmasters are a little perturbed about 
the fuel position. Hitherto, they have not had much 


reason to complain of a scarcity of coke at the furnaces, 
but there are indications that the prevailing scarcity of 





fuel may have its influence upon the production of pig 
iron, and those firms which have to rely upon supplies 
purchased in the open market may find increasing 
difficulty in maintaining a steady flow of fuel. There is a 
fairly substantial quantity of iron now being shipped 
coastwise, and the export trade to France shows signs of 
expansion. Values of Cleveland pig iron continue firm at 
95s. for No. 3 and the lower qualities for home consumption, 
and 114s. for export to the Allies, whilst the home price of 
No. 1 is 99s., and for export 119s. 


Hematite Pig Iron. 


There are few new features of moment in the 
hematite pig iron trade. More limited exports and the 
increasing use of basic iron and scrap for steel making are 
tending to relieve the pressure of the home demand for 
hematite, and although the present make passes promptly 
into consumption, all pressing needs are fully supplied. 
East Coast mixed numbers are firm at 122s. 6d. for home 
use, and 147s. 6d. is quoted for export. 


Manufactured Iron and Steel. 


The increased activity noticeable in the manu- 
factured iron and steel trades this week has been in a 
measure due to an attempt at compliance with the insistent 
demands which are usual at the approach of a holiday. 
The speeding-up, however, added only a little to the 
heavy pressure which has been experienced for so long. 
In no case will the holiday be a lengthy one, a general 
appeal being made to the workers to resume work in full 
numbers on Tuesday morning. The whole of the output 
is absorbed for war and Admiralty purposes. There is a 
particularly large output of shipbuilding material, and all 
present demands are readily met, but as the shipbuilding 
programme is expanded, it is obvious that the needs of the 
shipyards will make greater calls on the steel plants. 
It is next to impossible to negotiate ordinary commercial 
business." The export trade is almost solely confined to 
the Allies, the quantities going at present to the 
Dominions being all but negligible. The principal 
quotations for the home trade are as .follows :—Steel ship 
plates, jin. and upwards, £11 10s.; 5/,gin., £11 15s.; jin., 
£12 ; under jin. down to /,,in. £14 10s.; under 3/,,in. down 
to }in., £16; under }in. down to */,,in., £17; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£19 10s.; common iron bars, £13 17s. 6d.; best bars, 
£14 7s. 6d.; double best bars, £14 15s.; packing iron, 
£13 10s.; packing iron, tapered, £17; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above °/,,in. thick, £16; */,,in. and under 
to 16 gauge inclusive, £16 5s.; under 16 gauge to 20 gauge, 
£17; under 24 gauge to 26 gauge, £18; steel rounds, 
squares, &c., £12 10s. The following are nominal quota- 
tions for export :—Common iron bars, £15 7s. 6d.; best 
bars, £15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19 ; iron ship angles, £15 to £15 10s.; iron ship rivets, £21 ; 
steel bars, basic, £16 10s. to £17 10s.; steel ship plates, £15 ; 
steel joists, £13; steel hoops, £19 to £20; steel sheets, 
singles, £20; steel sheets, doubles, £22; steel strip, 
£17 10s. to £18 10s.; heavy steel rails, £12 5s. to £13 5s. 


Serap. 

There is little change of importance in the scrap 
trade. The demand for all kinds continues very heavy, 
with supplies, unfortunately, short of requirements. 
Heavy iron scrap is most difficult to secure, and in view of 
the likelihood of increased demand in connection with the 
manufacture of additional rolling stock, &c., the shortage 
will probably become more keenly felt. There appears to 
have been a slackening in the output of turnings which 
will, no doubt, continue for, at any rate, a short period. 
They are easily saleable at the full maximum price of 
£3 5s. plus the extras to merchants. 


The Coal Trade. 


The Northern coal trade retains all its strong 
features. There is a steadily accumulating demand for 
all kinds of fuel, and a growing difficulty in supplying the 
coal. The official demand for the various Allied and 
national services is heavy, and accounts for a considerable 
proportion of the output. The approach of the Whitsun- 
tide holidays and the consequent pressure of industrial 
requirements, coupled with the shortage of output, caused 
by further enlistments, have created a position of great 
congestion at some of the shipping ports, which is likely 
to continue during the next two or three weeks.. It is 
rumoured this week that the question of increasing the 
fixed prices for the Allied trade is under consideration, both 
by the Coal Controller and the trade generally, and some 
move in this direction may be expected shortly. The 
Northumberland steam coal trade is exceedingly busy. 
After official requirements are met, there are only small 
quantities for sale, and they make up to 50s. for bests for 
neutral business for spot. For Tyne primes, Cramlington 
Cuddles, Lambtons, &c., 45s. to 47s. 6d. is quoted. 
Seconds command from 40s. to 42s. 6d., while unscreened 
are at 30s. to 35s. As regards forward trade, the collieries 
are chary of completing transactions, owing to the 
uncertainty of being able to guarantee deliveries. The 
Durham trade is also strong, and there is the same scarcity 
everywhere as prevails in Northumberland, and collieries 
producing steam coals are well able to dictate their own 
prices where they have coal to sell. Although the position 
of gas coals is not so acute as in steam coals, prices are 
very firm, and surplus supplies are not much in evidence. 
A further advance in special qualities is even being talked 
about. There is a satisfactory demand for coke, which is 
also difficult to obtain for shipment. Principal quotations 
for the home trade are as follows :—Best Blyth steams, 
29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. to 
28s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; un- 
screened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. 6d. to 23s. 6d.; for the home trade, 28s. 6d. to 32s. 6d. 
for export; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams :— 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. 6d. to 








33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking coals 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s,. 
blast-furnace coke, 33s., for home use; 45s. for export : 
gas coke, 32s. 6d. to 35s. : 








LANCASHIRE. 
(From our own Correspondents.) 


MaAncuester, Thursday, 
Holiday Influences, 


Wirn the approach of the holidays there was 4 
smaller attendance than usual on the iron side of the 
Exchange, many prominent buyers and sellers being 
absent. Indeed, there will be very little business put 
through next week on this account, but it is something to 
know that all the engineering shops and foundries are being 
kept on full time throughout the week. 


Features of the Week. 


There appears to be an unsettled feeling generally 
in this centre as to the future of tin. After last week’s 
abnormal advance buyers were left in a state of great 
uncertainty. There has been a reduction this week around 
£6 per ton, but inquiry does not reveal to what cause the 
relapse is attributable. Generally speaking, it may have 
been caused by easier buying. 


Pig Iron. 


The general feeling is exceedingly strong in all 
directions, and altogether the outlook as to supplies is 
regarded as somewhat better. Deliveries of Clevelanc| 
continue irregular, and although it is reported that better 
railway facilities to Lancashire are being put into operation, 
this does not accord with merchants’ reports here. There 
is no improvement so far in deliveries, and there is still 
great stringency in this particular class of iron. One hears 
of cases where odd lots are being got through, and this 
remark also applies to Lincolnshire, but the bulk is not 
nearly sufficient for consumers’ requirements. Fair 
supplies of foundry and forge iron are being received from 
Staffordshire, Derbyshire, and Nottinghamshire, and they 
are more than welcome under present restricted conditions. 
Quotations remain firm and unchanged at 99s. 8d. for the 
first named, and 102s.6d. per ton for Staffordshire, delivered 
equal to Manchester. Very high prices are being asked 
for scrap of all descriptions. Machinery scrap is in exce})- 
tionally strong demand, and we have heard that as highas 
£7 per ton has been asked for delivery at station, Man- 
chester. Other sorts are also held for full prices. 


Steel Production and Finished Iron. 


The comb-out in the engineering shops and the 
iron industry generally is proceeding in this district with 
some amount of activity, but up to the present there has 
been practically no restriction on the output. There was 
@ rumour, and we believe there is some truth in it, that 
Government requirements at the moment are not so great 
as they have been, which, as far as it goes, is very satis- 
factory. The position of mild steel remains unchanged, 
and bars are somewhat scarce and difficult to obtain, 
except under a certain class of permits. There are no 
discards available. 


Metals. 


Tin is quoted £380 to £410 per ton. There is a 
fair inquiry for hard copper sheets, bolts, &c., £149; 
loco. plates, £151 10s.; rolled brass, £144 per ton. Tubes, 
copper, 19d. per lb.; brass 16}d. per Ib. 


Women’s Work in Engineering Shops. 


There was, unfortunately, only a very moderate 
attendance at the Engineers’ Club, on Friday last, to hear 
and discuss the two papers on women’s labour, by Miss 
O. E. Monkhouse and Mr. Ben H. Morgan. Both 
of these papers were, our readers will remember, 
originally read in London before the Institution of 
Mechanical Engineers. The smallness of the attend- 
ance was probably due to the fact that the papers 
had been previously read and discussed elsewhere. 
Dr. E. Hopkinson was in the chair, and had to apologise 
for the non-attendance of Miss Monkhouse, whose paper 
had to be read by a deputy. The views expressed in the 
discussion on women’s work differed materially, but the 
chairman said that all the data which could be obtained 
from present experience should be collated and made 
serviceable hereafter. This, he said, could be done in two 
ways, either in debates or by a Government Department, 
such as that of which Mr. Morgan was the head. What 
was lacking, he said, was a common denominator. The 
advantage that a Government Department possessed in 
this connection was that it had access to the experience 
gained in all the workshops throughout the United King- 
dom. Mr. Windeler mentioned that when Messrs. Mirrlees, 
Bickerton and Day introduced women labour, in order 
to avoid friction with the men, the latter were asked to 
introduce their own relatives into the shops, and they 
were allocated to different departments, such as the tool 
stores, turning, milling, drilling and light labouring. Then 
they were put on to crane driving, at which they were 
an improvement on the boys. He said they had women 
now in charge of 4ft. 6in. radial drilling machines, under 
the superintendence of skilled charge hands. He had 
found that females were specially successful in inspection 
work, and the results, on the whole, had been satisfactory, 
although the firm had met with some failures. Mr. J. 
Butterworth said the introduction of women labour had 
been a great advantage, as, owing to the scarcity of men, 
they were not concerned about keeping their positions. 
The introduction of women would, he said, help to break 
down the tendency to restriction of output. With 
regard to the standards contained in Mr. Morgan’s paper, 
Mr. Butterworth said this was a difficult problem, and the 
larger firms would get an advantage. Mr. Harold Smith 
said he had some difficulty to get the men to agree to 
dilution by women on any work except shells, although 
of equal importance as war work. He said women had 
not always the same faculty of “ spotting” as men and 
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boys, were not such good timekeepers, and that single 
women were better disciplined than married women. He 
also complained that Mr. Morgan’s standards would be 
hard on firms using adapted machinery, and that the 
«time and line’ system was the only fair way of starting 
on new work. In replying to the discussion, Mr. Morgan 
referred to a remark made by the chairman with respect 
to the employment of women on heavy work, and said 
that there was some difficulty in employing them on 
shells weighing more than 601b. to 80lb. In reply to a 
speaker, who complained of the women’s bad time-keep- 
ing, he said his own experience showed that women were 
generally much better in this respect than men. He also 
said that women could do extremely fine work. Speaking 
on the proposed standards, he said that they would conform 
to the conditions in the various works. He concluded with 
an appeal to engineering firms on behalf of the training 
and employment of discharged soldiers. 


Barrow-tn-Furness, Thursday. 
Hematites. 


The demand for hematite pig iron continues to 
be very strong. This is the case on local, as well as general, 
home account. Barrow steel makers are taking up a big 
proportion of the output of the six furnaces blowing at 
Barrow, and much the same is the case at Workington. 
For the higher grade metals, a speciality of which is made 
at Barrow, there is a strong request on the part of those 
engaged in the manufacture of high grade material for 
present-day needs. For all purposes the supply of iron 
is not equal to the demand, and for the present there is 
no sign of any more furnaces going into blast. There 
are thirty blowing. Prices are steady, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton, and 
special brands are at 140s. per ton, both f.o.t. The stores 
of warrant iron represent in the aggregate 430 tons only. 


Iron Ore, 


All through the district there is marked activity 
in the hematite iron ore industry, and an endeavour is 
being made to maintain the output of ore at a very high 
level. At present the supply is keeping smelters satisfied, 
but more ore is required, having in view the necessity of 
putting additional furnaces into operation. Foreign 
ores are arriving steadily for local uses. 


Steel. 

Every available department in the steel] trade 
is busily employed. Makers are full up with orders for 
work of national importance, and good outputs are being 
maintained of a variety of sorts. These are mostly in 
semi-finished steel, but at Barrow there is one mill on 
steel ship plates, the demand for which is strong on local 
as well as general account. Other sorts are in the back- 
ground, but for steel shipbuilding castings there is a good, 
steady demand. Prices are unchanged, with ship plates 
at £11 10s. per ton; boiler plates, £12 10s.; billets, £10 7s. 6d. 
per ton,and heavy rails are at £10 17s. 6d. to £11; light 
rails, £14 to £14 10s., and heavy tram rails, £14 per ton. 
Shipbuilders and engineers are busily employed, as also 
are iron and steel founders and speciality trades. 


Fuel. 

For coal there is a brisk demand, with steam 
sorts at 27s. 6d. to 30s. per ton delivered, and house coal 
is at 30s. to 38s. 2d. per ton delivered. The demand for 
coke is strong, and East Coast qualities are at 38s. 6d. to 
42s. 6d. per ton delivered, with Lancashire cokes at 37s. 6d. 
per ton delivered. 








SHEFFIELD. 


(From our own Correspondent.) 


After the War. 


INDICATIONS are to be observed very clearly here 
that the leading employers are fully alert to the probable 
condition of affairs industrially after the war. It is equally 
plain that in considering the problem they have placed the 
question of the relations between Capital and Labour in 
its right place. They have not closed their eyes to the 
general drift of things, and are aware that in the future, 
more than in the past, the interests of employers and 
employed will be bound up together. If one fails the other 
at the crucial moment, when the nations of Europe and 
America are entering once more an era of peace, then all 
the grand reconstruction schemes now being evolved will 
be of little or no avail. It is not too much to say that the 
employers have been quicker to recognise this fact than 
has Labour, some sections of which have acted in a manner 
which could serve no good purpose whatever. Here in 
Sheffield, however, relations are greatly improving, and 
the prospects of some real concerted effort soundly to 
re-erect the fabric of trade after the war are very good. 
Reference to this matter was made the other day by the 
chairman of the Sheffield Forge and Rolling Mills—a 
concern which, I believe, does a greater variety of rolling 
than any other in the country. So far, it is the largest in 
this district, though how that position will be affected 
by the new mills now going up I do not know. Mr. 
Charles E. Siddall declared, on the occasion referred to, 
that there is a much better feeling among the workmen, 
and that the desired end of bringing Capital and Labour 
together is beginning to take shape. The output of the 
Sheffield Forge has increased by 50 per cent. in the past 
two years, but there is some important electrical plant 
awaiting completion. The whole of the firm’s new mills 
will be electrically driven, and Mr. Siddall informed the 
shareholders at their meeting, that he is hoping to see the 
day when there will not be a steam engine on the works. 


Cost of Colliery Development. 


The Maltby Main Colliery Company, one of the 
well-known Sheepbridge group of collieries, in which John 
Brown and Co. is more or less interested, has decided to 
double its capital. A meeting of shareholders was held 


here for the purpose on Friday, at which it was stated that 
the new capital was required to repay loans raised to meet 
extra expenditure on the colliery proper and on railway 








wagons, coke ovens, by-product plant, &c. The colliery 
has, it seems, cost more than originally estimated, owing 
to the greater depth at which coal was proved, and to the 
higher rates of wages and the inflated cost of materials 
during the sinking of the pits. Government control and 
price limitations have also stood in the way by curtailing 
the company’s profits, while shortage of labour has 
prevented the normal development of the colliery. 


File Managers and the Future. 


There was a very interesting gathering here a 
day or so ago under the auspices of the File Managers’ 
Society. There are probably from sixty to eighty file 
factory managers in Sheffield, and although the attendance 
left something to be desired, it showed a very considerable 
improvement on previous meetings. The fact is that 
more attention is being given to the subject now than at 
any time in the history of the industry, and there is reason 
to hope that out of it may arise an infinitely better 
condition of things, both for the manufacturer and the 
worker. For years Sheffield has stood in a most 
advantageous position for making files, and its reputation 
for such is world-wide; but the question that now is 
being faced is as to how far the industry has been trading 
upon its reputation, instead of advancing with the times. 
There are a few factories in the district of which the owners 
need have no shame, but generally these are departments 
of large steel-making businesses, and not separate file 
factories. According to the confessions I heard freely 
made at the meeting mentioned, however, there is not one 
amongst those classed as the best that is as up to date in 
every sense as are the factories of Sheffield’s competitors 
in America and Germany. One speaker, who had been all 
his long life a file maker, deplored the utter absence of any 
attempt so to reconstruct works that the “lay-out ” lends 
itself to an orderly arrangement of the various processes 
in file making, and an instance quoted in which material 
in one stage or another of manufacture was actually taken 
up and down the works seven times before completion was 
declared to be no exception, but rather the rule. Think 
of the waste which such wrong-headed methods involve ! 
Other managers present made no secret of the fact that 
file “‘factories”’ were more often than not little better 
than ‘* muck-heaps.”” Anything, they declared, seemed to 
do for the purpose. The pejnt seems to be that if, under 
such adverse circumstances, Sheffield has done as well as 
it has in the past, what tremendous possibilities are open 
to the industry if only it could be modernised from end 
toend. A very useful move would be for a few enterprising 
souls to put down sufficient money to erect a model file 
factory somewhere in the centre of the city, where it would 
be always in the public eye, and equip it with the very 
latest machinery. It may not be possible, at present, 
entirely to exclude every hand or power-hammer process, 
but 90 per cent. of the manufacture could be done by 
automatic machinery, thus giving the industry an 
opportunity, by repetition output, profitably to compete 
against any foreign rival, and not merely to keep its 
reputation alive by the production of a comparatively few 
special lines. Keep the special lines by all means, but make 
thousands of files instead of grosses. As things are at 
present, workmen are asked to grind or cut a dozen of one 
kind, half a dozen of another size, perhaps three of another. 
Every change represents so much time wasted in fresh 
adjustments. Here is one of those instances in which the 
enterprising file manufacturer might profitably consult a 
skilful engineer with ideas, and whatever money may be 
sunk in new machinery and the scrapping of all time-worn 
methods would very soon come back and bring a good deal 
more with it too. The old rule-of-thumb practice must 
give way to science. 


Refractories. 


It seemed specially fitting that the spring 
meetings of the Refractory Materials Section of the 
Ceramic Society should, on this occasion, be held in 
Sheffield, because during the past year there has been a 
very distinct forward movement locally in the matter of 
refractories. For this, credit is chiefly due to the author 
of the first paper submitted at the meetings this week, 
Professor Fearnsides. As head of the geological section 
of the Sheffield University, his efforts to place the pro- 
duction and use of refractory materials upon a scientific 
footing have been unremitting,and the recently created 
Refractory Materials Department at the University is a 
direct result of those efforts. On the other hand, the 
position having been fairly placed before them, the 
response of steel manufacturers, iron makers, coke oven 
owners (generally the colliery interests), and the silica brick, 
fire-clay and ganister producers has been excellent. 
They have come forward with financial help, as well as 
personal support, with the result that a new research 
laboratory has been established and is now in thorough 
practical operation. As problems arise they are taken to 
the department for solution, and both producers and users 
are realising the value of placing this branch of industry 
upon a sound, scientific basis. For manufacturers and 
others concerned, therefore. the Ceramic Society’s meetings 
have had an entirely new interest, for one of the discoveries 
made during the year is that the introduction into refrac- 
tory material production, and use, of those precise results 
obtainable by scientific methods is a paying proposition— 
a commercially good investment, whatever the initial 
cost may have been. That the movement is rightly 
appreciated may be judged to some extent by the fact of 
the flotation, to which I referred in a recent letter, of a 
combination of local firms to acquire and develop refractory 
material mines and other property, and Professor 
Fearnsides, whose knowledge of the geology of this part 
of the country particularly is very extensive, indicated 
deposits which mean almost illimitable resources, especially 
of dolomite, right at the doors of Sheffield. 


Round the Works. 


There are not yet any hopeful signs of extended 
opportunities for export trade, though a considerable 
margin of steel is now available for the purposes of general 
manufacture. Some of the makers of magnets seem to 
think that their efforts, as an outcome of the war, to supply 
the magneto industry with those essentials, were 
overlooked by the Government Committee on Essential 
Industries. It will be recalled, however, that part of the 





Committee’s recommendations was to prohibit the im- 
portation of magnetos of present enemy origin for an 
initial period of five years after the war, subject to licence, 
magnetos, and parts thereof, from other sources being 
subject to a duty of 334 per cent. I am given authori- 
tatively to understand that the words “ and parts thereof,” 
are intended to apply equally to the prohibition subject 
to licence as to the importation from other sources subject 
to the special duty, so that the Committee recommends 
the protection of magnets, which, in regard to magnetos, 
are obviously one of the “ parts thereof.” The erection 
of new steel laboratories—one in particular—is being 
pushed on with, and there is continued activity in the 
erection of further open-hearth furnaces. One firm alone, 
whose developments in this particular direction have not 
hitherto been referred to in my letters, is at work on a 
programme of seven new Siemens furnaces, three of 
them—one a 60-tonner— ton wee under construction. 
A feature of works extensions now in progress is the effort 
firms are making to provide canteen and mess-room 
accommodation for their employees. Included in the 
latest overseas business are orders for tools for Barran- 
quilla, Guayaquil, Toronto, Manila, Santos, and East 
London. Machetes for West Africa, files for Madeira, 
sheep shears for Mosul Bay, steel for Shanghai, Yokohama, 
Boston, Montreal, Habana, Iquique and Natal; and 
cutlery for St. John’s (N.F.), Cartagena, Rio and Santos. 
Some of the silver and cutlery firms, I notice, are now 
engaged in manufacturing certain parts for aircraft, and 
seem to be doing very well. Hackle pins, used in the 
cotton trade, are being made here by the million. 


Iron, Steel, and Coal. 


In normal times the fact of the impending 
Whitsun holiday—most of the works will be stopping 
for the usual number of days—would be sufficient to rob 
the iron and steel markets of all interest, but as it is, such 
events make but little difference. Consumers’ only 
anxiety is to get iron, which, so far as common is concerned, 
continues very restricted in supply. Hematite deliveries © 
are moderately good under allocation arrangements, 
but difficulty is sti]l experienced in securing scrap iron and 
steel. For one thing, works are not making eas high a 
percentage of scrap as they did, and machinery and other 
renewals are not being effected with former frequency. 
On the other hand, better transport facilities would bring 
more scrap to places where it is most needed. The steam 
coal market is very active indeed, and collieries cannot 
accede to the urgent requests of works for extra deliveries 
against the holiday stop at the pits. Exports are un- 
changed as to volume, slacks are becoming extremely 
scarce, and house coals are in heavy demand. Best 
South Yorkshire hards are quoted 19s. to 19s. 6d.; best 
Derbyshire, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d. ; 
cobbles, 17s. 6d. to 18s. 6d. ; nuts, 17s. to 18s. No change 
in the prices of slacks, andin house fuel branch is quoted 
23s. to 23s. 6d. and best Silkstone 20s. to 21s. per ton at 
pit, all these prices being nominal. 








SCOTLAND. 
(From our own Correspondent.) 


Collection of Scrap Metal. 


THE collection of scrap metal in Glasgow on 
behalf of the Red Cross Society and the Glasgow Sailors’ 
and Soldiers’ Families Fund has met with a ready response, 
and it is anticipated that the 1000 tons aimed at will have 
been reached. Included in the collection are severai tons 
of brassand copper. The ccllection will realise a substantial 
return at the present value of scrap metal. 


Pig Iron. 


Supplies of Scotch pig iron are still difficult to 
regulate. Practically the entire output of hematite is 
absorbed by war requirements, and the same may be said 
of the available brands of ordinary iron. Makers are 
doing their utmost to supply their customers according to 
requirements. General mercantile business is practically 
at a standstill, and the same may be said of exports. 
Licences for the latter are now rarely granted. Values, 
however, remain on a high level. 


Approximate Quotations. 


Monkland and Carnbroe are quoted f.a.s. at 
Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; 
No. 3, 130s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, 
No. 1, 140s.; No. 3, 135s.: Eglinton, at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Activity in the Scotch manufactured steel and 
iron trades continues at very high pressure. It is said, 
however, that the production in. certain directions has 
overtaken the demand, thereby leaving a portion of the 
output for general consumption. At the steel works the 
capacity of the plants is fully taxed, and the only barrier 
to a further extension are the shortage of labour and some 
classes of raw material. A fair tonnage of plates of ship 
and boiler quality is being accepted at present for French 
consumption. Apart from the requirements of the Indian 
Government, no steel is being exported to distant markets. 
Black sheet makers are still unable to accept anything in 
the way of ordinary commercial work, their arrears of 
deliveries being still very considerable. The malleable 
iron mills have as much as they can do to overtake war 
demands, and even the possession of a priority certificate 
is no guarantee of obtaining delivery. All descriptions of 
bars are earmarked for war work of some kind or another, 
while the output from the steel departments is wholly 
absorbed by home requirements. Structural engineers 
have plenty of good work on hand, and makers of light 
castings are busily employed. There is a large demand 
for tubes for shipbuilding and general work, and the call 





for bolts and nuts is incessant. 
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Coal. 


There has been no change of note in the Scotch 
coal trade during the past week. The outputs from the 
different districts still fall short of the demands, and with 
the prospect of a further call on labour, no relief is likely 
to be experienced for some time. In the West of Scotland 
industrial concerns are finding difficulty in securing 
sufficient supplies, and with their stocks reduced to a 
minimum the outlook is not too bright. Ell coal is quoted 
f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 30s.; 
navigation, 30s.; steams, 27s. 6d.; treble nuts, 23s.; 
doubles, 22s.; singles, 21s. per ton. In the Lothians, too, 
the collieries have more business on hand than they can 
tackle. Apart from local demands, which are considerable, 
the Admiralty requirements are steadily maintained and 
absorb a large amount of fuel. Best steams are quoted 
f.o.b. at Leith, 26s. 6d.; secondary qualities, 25s. 6d. 
per ton. The trade in Fifeshire is in a similar position. 
Best screened steam coal, f.o.b. at Methil or Burntisland, 
29s. to 3ls.; first-class steams, 28s.; third-class steams, 
24s. per ton. All prices quoted only apply to French and 
Italian business ; for all other orders 2s. 6d. or more per 
ton must be added. Fifeshire quotations are from 2s. 6d. 
to 7s. 6d. dearer for all grades, and the same for Lothian 
coal, with the exception of secondary qualities large coal. 
The aggregate shipments from Scottish ports during the 
past week amounted to 168,024 tons, compared with 
144,775 in the preceding week, and 110,270 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Distribution Scheme. 


Detaits of the scheme for the distribution of 
Monmouthshire and South Wales coal by water and by 
rail to the South-Western counties, which form Area No. 13 
under the Coal Transport Reorganisation scheme, which 
came into operation last year, have now been officially 
issued. The scheme has been approved by the Coal 
Controller, and is to come into force on June Ist. It is 
not improbable, however, that certain amendments to the 
scheme will be introduced before that date. Coal factors 
state that the scheme as issued is as it was originally 
drafted, and that it was understood that certain alterations 
were to be effected in it to meet their views and objections. 
For some time past traffic between South Wales and the 
South-Western counties has been in a state of congestion, 
and the p of the new scheme is to relieve the over- 
burdened condition of the railways by a more systematic 
dispatch of coal by rail and the shipment of a larger 
quantity by trows. The scheme provides for the division 
of the South-Western counties into six zones, with a 
central office at Cardiff to deal with all orders in con- 
junction with the Cardiff Coal and Coke Supplies Com- 
mittee. The central office at Cardiff will be in charge of 
Messrs. Christopher Jones and Co. In each of the six 
zones created in the South-Western counties there has been 
appointed a representative who is a coal factor. All 
orders for deliveries will be sent by the consumer to the 
factor merchant or colliery company, from whom supplies 
were previously ordered. Such factor, merchant or 
colliery company will send the order to the representative 
for the zone in which the station at which the coal is 
required is situated, and he in his turn will transmit it to the 
central office at Cardiff. The coals to be sent by trow will 
be mainly steam and manufacturing descriptions. As 
regards the dispatch of house coal, an important change, 
and one calculated to effect considerable economy in 
transport, is that by which orders will be executed in 
train loads from individual collieries, and not in relatively 
small isolated quantities,as has hitherto been the case. 
Railway locomotive coal by rail, coals sent to Government 
factories by rail, and Admiralty coal are all excluded from 
the scheme. One uniform price of 25s. per ton at pit is 
to be paid for all South Wales and Monmouthshire coal for 
household purposes after June Ist, whether sent by rail or 
water, or whether supplied under contract or otherwise. 
The controlling authority will be the Coal and Coke 
Supplies Committee acting under the direction of the Coal 


Controller. 


Restriction of Output. 


The scheme which was framed for the purpose of 
equalising the distribution of work among the collieries, 
involving the restriction of production, seems fated not to 
come into operation. From the very date that it was 
intended to come into operation the scheme has been 
unnecessary and has not been enforced. The flow of 
tonnage has improved, and the production of coal has 
steadily fallen as the result of the miners joining up for 
military service, the consequence being that to have 
adhered to the original intention of artificially cutting 
down production would have been a very serious measure, 
involving the detention of tonnage. As things have been, 
the supply of coal has been insufficient to meet current 
requirements. The inevitable result was that while the 
Coal and Coke Supplies Committee described the scheme 
as being in force, yet at the same time it notified collieries 
from week to week that they were permitted to produce 
their full quantities. The first month of the nominal 
operation of the scheme expired on the 11th inst., but as 
was expected, the Committee at its meeting on Tuesday 
recognised the futility of further postponing the operation 
of restrictive measures merely for a week. This time 
it has been put off practically for a month, and collieries 
are to be permitted to work to the fullest possible extent 
up to the week ending June 8th. Possibly by that time 
the effects of the withdrawal of labour for the Army will 
be more fully appreciated, and it will be possible to decide 
definitely whether the scheme should be abandoned 
altogether as unnecessary. 


Current Business. 

This has been a busy week, not so much from the 
point of view of the completion of any new business, but 
as regards the display of energy in hunting round for 
supplies of coal that are available for prompt shipment, 
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The demands of the Admiralty authorities have been well 
maintained, and as the bulk of coals from leading collieries 
has been monopolised, the private exporter has had to 
bestir himself and take whatever coal has been available, 
no matter what its quality, in order to effect shipment and 
get tonnage away before the holidays. Exporters pre- 
ferred to do this than run any risks of vessels being detained, 
as it is fully expected that the shortage of coals will, if 
anything, be more pronounced next week than this in 
view of the holidays. Coalowners endeavoured to limit 
the official holiday in the coalfield to one day, but the men 
were opposed to it, and it has been agreed that both 
Whit Monday and Tuesday shall be taken as holidays. In 
these circumstances it is practically certain that the 
demand next week will be well ahead of the supply. All 
grades of coal have been very firm, and it has only been 
in the case of very inferior smalls that any weakness 
has existed, and even then only in a relative sense. The 
demand even for duff has exceeded anything experienced 
for months previously. Coke also has been scarce, and 
the tightness in coals has been reflected in increased 
inquiries for supplies of patent fuel, for which makers are 
fully stemmed for the next fortnight or more. Pitwood 
continues steady but is a featureless market. 


LATER. 


The coal market shows no change and is extremely firm 
in all departments. Supplies for loading this week and 
next are below requirements, and it is certain that great 
difficulty will be experienced in getting coals together for 
shipment on private account. It is fully expected that 
the authorities will keep a tighter hold on coals next week 
than has been the case recently. Collieries, generally, 
report that they are fully booked up. 


Sehedule Prices (less 2s. 6d. for Franee and Italy). 


Steam coal : Smokeless best, 35s. 6d. ; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d. ; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s.; washed smalls, 25s.; best Monmouth- 
shire Black Vein large, 32s. 6d. ; ordinary Western Valleys, 
3ls. 6d. ; best Eastern Valleys, 31s. 6d. ; seconds Eastern 
Valleys, 30s. 6d. Bituminous coal: Best households, 
35s. 6d.; good households, 33s. 3d.; No. 3 Rhondda 
large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 
29s. 6d.; through, 24s. 6d. and 26s. ; smalls, 19s. 6d. and 
2ls. 6d.; best washed nuts, 32s. 6d.; seconds, 3ls.; 
best washed peas, 30s.; seconds, 29s. Patent fuel, 
32s. 6d. Coke, 50s. Pitwood, ex ship, 65s. 


Newport. 

Fairly busy conditions have been in evidence in 
the Monmouthshire area. Complaints are rife that output 
has suffered very substantially as the result of avoidable 
absenteeism on the part of workmen when their fellows 
are called up for examination or when they voluntarily 
join up for military service. The abstentions from work 
on this account alone are reported to be very considerable. 
Collieries are very heavily booked up and cannot get 
sufficient coal to meet their commitments. Schedule 
prices (less 2s. 6d. for France and Italy) :—Steam coal : 
Best Newport Black Vein large, 32s. 6d. ; Western Valleys, 
3ls. 6d.; best Eastern Valleys, 31s. 6d.; other sorts, 
30s. 6d.; steam smalls, 20s. 6d. to 23s. Bituminous 
coals: Best house, 35s. 6d.; seconds, 33s. 3d. Patent 
fuel, 32s. 6d. Pitwood, ex ship, 65s. 


Swansea. 


The market has not undergone any notable 
change, though improvement is looked for. Anthracite 
coals are still obtainable without difficulty, the inquiry 
being short of what is required, especially as regards large 
descriptions. Beans and peas have, however, found a 
rather better market. Steam coals have moved off very 
satisfactorily and have met with a good demand, prompt 
supplies being rather difficult to obtain. Schedule prices 
(less 2s. 6d. for France and Italy) :—Anthracite: Best 
breaking large, 32s. 6d. ; second breaking large, 31s. 6d. ; 
third breaking large, 30s. ; Red Vein large, 28s. ; machine- 
made cobbles, 41s. 6d. to 45s.; French nuts, 41s. 6d. to 
45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. to 
37s. 6d.; machine-made large peas, 22s. 6d.; rubbly 
culm, 13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. Steam, 
coal: Best large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 
24s. 6d. and 26s. ; smalls, 19s. 6d. and 21s. 6d. Bituminous 
coal: Through and through, 29s. 6d.; smalls, 26s. 6d. 
Patent fuel, 32s. 6d. 


Tin-plates, 

Rather more inquiry has been in evidence this 
week for tin-plates, and prices are firm at the Ministry of 
Munitions’ maximum, quotations being on the basis of 
about 35s. per box ILC. 14 x 20 x 112 sheets. Tin 
supplies are coming forward rather more satisfactorily. 
Quotations :—IL.C., 20 x 14 x 112 sheets, 35s.; block tin, 
£370 per ton cash and for three months; copper, £110 
per ton cash and for three months. Lead: Spanish, 
£29 10s. per ton. 








LORD KITCHENER SCHOLARSHIPS. 


WE have received the following memorandum for 
publication :— 

The Council of the Lord Kitchener National Memorial Fund 
have had under consideration various schemes for the benefit 
of Officers and Men of the Navy and Army and their sons, 
particularly the sons of those who have died or have been 
disabled in the war. They have come to the conclusion that in 
addition to the relief to disabled officers and men, either in 
their own homer or in an institution—which was the original 
object of the Fund—nothing could be more proper or useful 
than the foundation of scholarships for the purpose of affording 
sound education of an advanced character for those engaged or 
about to be engaged in ce or industry. With a view 
of getting such a scheme on to a definitive basis, the Council 
formed a Scholarship Committee consisting of :— 

The Right Hon. Arthur H. D. Acland (Chairman of the 
Executive Committee of the Imperial College of 


and Technology), 
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—— 


Sir Robert Blair, LL.D. (Education Officer, L.C.C.). 

Mr. James Currie, C.M.G. (late Director of Gordon College 
Khartoum). &e ' 

Mr. F. Fletcher (Head Master of Charterhouse). 

Mr. G. Fletcher ent of Agriculture and Technica] 
Instruction for Ireland). 

Sir Hedley Le Bas (Lord Kitchener National Memoria} 


ind). 
The Hon. Pember Reeves (Director of the London School 
of Economics). 
Sir John Struthers, K.C.B, (Scotch Education Department), 


Holding the opinion that one of the country’s great needs for 
the future is the careful training on well devised lines of able 
commercial and industrial leaders and capable works managers, 
and that to obtain this purpose, sound advanced education must 
go hand-in-hand with practical experience, the Committee 
sought the counsel of thirty business men engaged in mani facture 
transport, banking, insurance and general commercial business, 
and the result of its work is a scheme which has now received 
the approval of the Council of the Fund. 

The Council hope that these Scholarships will be a very real 
benefit to :— 

(1) Officers and Men of the Navy and Army of suitable age, 
(2) Sons of Officers and Men of the Navy and Army. 

For the present the Scholarships available under the 
latter heading will be restricted to the sons of deceased 
and disabled Officers and Men of the Navy and Army. 

The Scholarship will enable the holders to undertake a 
complete course of industrial and commercial education at any 
university or similar approved institution. But the Kitchener 
Scholarship may not be held with any other scholarship, and 
the Committee on making their selection of students will have 
regard te :—(a) Evidence of exceptional ability ; (b) submission 
by the candidate of a well thought out plan of training; and 
(c) the possession of a suitable minimum. of scholarship 
preparation. The plan of training will include both works 
experience and college education. The former may be one, 
two or three years in works between school and college, or 
concurrent with college education. The commercial] scholarships 
do not, at present, involve a similar obligation as to business 
experience. Industrial or commercial education may include a 
three years’ course in industrial art. Candidates must submit 
with their application a record of school career, a recommenda- 
tion by the principal of school, or if engaged in industry or 
commerce a recommendation from employer. A statement ‘as 
to fi ial cir t should be attached, showing amount 
of assistance desired. A medical test of fitness must be passed. 

The Scholarship will not in any year exceed £175, plus tuition 
fees, but in cases of students studying abroad, aia 
travelling expenses may be added, and in special cases 
maintenance grant may be made to assist the student during 
the years—not exceeding six years—that he is obtaining work 
previous to his taking up the college course. The length of 
tenure at the University will, as a rule, be three years, with 
possibility of extension to four years. Satisfactory reports on 
progress and conduct are necessary for continued tenure. 

The Committee are prepared to assist officers and men to 
complete any course of training they have already begun. 

The facilities for travelling scholarships are clearly limited 
at present, but the Committee would carefully consider any 
proposals. The latter scholarships are designed to give time 
for post-graduate study, including study and research abroad 
and at home. They will be given to approved university o1 
other students, who have completed their degree or diploma 
course, and are likely to profit by one, two or three years’ 
additional study in foreign languages, commercial subjects. 
methods of industrial development or scientific or technological 
subjects, with special reference to trade and industry in the 
British Empire. The case of students, too, who have completed 
their study under the first scholarship and desire to acquaint 
themselves with, say, American methods, would be considered. 

The Council think that they could not, in any way, more 
fitly commemorate the memory of Lord Kitchener than by 
associating his name with this effort to increase industrial and 
commercial efficiency on sound lines. They trust that 
“ Kitehener Scholars” will, in the future, fitly hand on the 
remembrance of a great man, who rendered distinguished service 
to the British nation in many parts of the world, and to whom 
efficiency was the watchword of all his work to tbe end of his 


life. 











PORTHCOMING ENGAGEMENTS. 


TO-DAY. 
Royat Institution or Great Britarn.—Albemarle-street, 
Piccadilly, W.1. ‘‘ The Story of a Grass,”’ by Dr. A. B. Rendle. 
5.30 p.m. 





THURSDAY, MAY 23rp. 

InsTITUTION oF ELEcrRIcAL ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, S.W. 1. ‘‘ Some 
Transient Phenomena in Electrical Supply Systems,” by 
Professor E. W. Marchant. 6 p.m. 

FRIDAY, MAY 24rn. 

Tue Junior INSTITUTION OF ENGINEERS : MIDLAND SECTION. 
—The Imperial Hotel, Birmingham. Paper, “The Early 
History of the Steam Engine,” by Mr. Langley. 7.45 p.m. 

Roya InstirvuTion oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Internal Ballistics,” by Lieut.-Colonel A. G. 
Hadcock. 5.30 p.m. 


WEDNESDAY, THURSDAY, FRIDAY AND SATURDAY 
MAY 29ru, 30rn, 3lst, anD JUNE Ist. 


Sourn-Eastern Union oF Screntisic Socretres.—Head- 
uarters, Li Gasietys , Burlington House, Piccadilly, 

. 1. Annual Cengress in London. Wednesday at 12 noon, 
Thursday, Friday and Saturday at 10 a.m. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that, whereas Mr. Langdon-Davies has in 
no way been connected with the business of the Langdon-Davies 
Electric Motor-Company during the past twelve years, it will in 
future be carried on under the name of the sole proprietor, Mr. 
Percival Frederic Brittain, as “‘ Brittain’s Electric Motor Com- 

ny.” The change will be in name only, and the business will 

‘conducted as heretofore. Address, 110, Cannon-street. 
London, E.C. 4. Telephone, City 2744 (2 lines). Telegrams. 
“* Damophon, Cannon, London.” 

Tue Tudor Accumulator Company, Limited, informs us that 
it has disposed of the business in rail welding hitherto carried on 
by it to its managing director, Mr. Edwin Jacob, who will con- 
tinue the business on his own account as “‘ The Rail Welding 
Company.” The arrangement involves no change in the man- 
agement of the Tudor A lator Company, Limited, of which 

r. Jacob still remains managing director. The address of the 
Rail Welding Company is 119, Victoria-street, Westminster, 
8.W. 1. Telegraphic address, ‘‘ Weltrajont, Sowest, London, 
and telephone number Victoria 1363, 
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MINISTRY OF MUNITIONS ORDERS. 


EXPERIMENTAL CONSTRUCTION OF 
AERO-ENGINES. 


Tue Minister of Munitions has ordered that in future no 
person shall without a licence from him commence or pro- 
ceed with the experimental construction of any aero- 
engine. He has made it clear, however, that if an appli- 
cation for a licence has heen made and is pending for the 
carrying on of any experimental construction which shall 
have been commenced before the 15th day of May, 1918, 
nothing in the present Order will prohibit the carrying on 
of such construction until the licence shall have been 
refused. Applications for licences should be made. in 
writing to the Director-General of Aircraft Production, 
Kingsway, W.C. 2, full particulars of the construction for 
which the licence is required, and such further information 
as the Director-General may require, being afforded. 


ENGINEERS’ AND MACHINISTS’ SMALL TOOLS. 


Tue Minister of Munitions has ordered that from the 
first day of June, 1918, until further notice, no person shall 
manufacture any small tool as defined below, or any part 
thereof, except under and in accordance with the terms 
of a licence issued under his authority. Moreover, every 
person engaged in the manufacture of small tools has to 
make such returns with regard to his business as shall from 
time to time be required by or under the authority of the 
Minister of Munitions. 

The small tools affected by the Order include the follow- 
ing :—Abrasive wheels, adjustable clamps, auger bits, 
band saws, boring heads, callipers, chasers, chucks, cir- 
cular saws, dial gauges, dies and die stocks, die heads, 
drills, drill sleeves and sockets, emery wheel dressers, 
expanding mandrils, expansion bits, files, furniture and 
doveteil bits, gauges, hacksaw blades, hand and breast 
drills, nand grinders, hide hammers, lathe carriers, lathe 
dogs, lead hammers, machine vices, measuring tapes and 
rules of all description, including verniers, micrometers, 
milling cutters, pipe cutters, pipe vices, pipe wrenches, 
pliers, punches, reamers, screwing tackle (i.e., chasers, 
dies and stocks, taps and thread milling cutters), swage 
shapers, tapping attachments, taps, tap wrenches, tool 
holders, tube expanders, and wood boring bits. 

All applications for licences under this Order should be 
addressed to the Controller of Machine Tools, Charing 
Cross-buildings, London, W.C. 2, and marked ‘“ Small 
Tools.” 








A FRENCH CENTENARIAN ENGINEER. 





AN interesting ceremony is to be performed at the meet- 
ing of the French Society of Civil Engineers, which will 
be held on the 3lstinst. It is the presentation to Monsieur 
Jules Gaudry, one of the members of the society, of a 
special medal which has been struck to commemorate 
the completion of the hundredth year of his age, which 
event occurred yesterday, the 16th inst. 

Monsieur Gaudry, in spite of his great age, still retains un- 
impaired all his faculties, and continues to interest himself 
in the special studies to which, during his long career as 
an engineer, he has devoted himself. He was born in 
Paris in 1818, and is the doyen among the members of the 
society, and, it is believed, among engineers throughout 
the world. He was originally intended to follow the legal 
profession, and did, indeed, become a member of the 
French Bar. The lure of engineering matters proved too 
strong to be gainsaid, however, and he eventually entered 
the Cavé works, where he gained experience with steam 
and marine engines. 

In 1849 he took service under the Chemin de Fer de 
l'Est, with which company he remained more than thirty- 
two years, occupying the position of inspector. During 
the first twenty years of that period he was charged with 
the supervision of the construction of materials, ordered 
by the company, from such widely separated works as 
those of Cail, Cavé, Le Creusot, Calla, Warral, Buddicom, 
Fourchambault, Denain, &c. The six last years of his 
service with the company were devoted to the founding 
of a chemical laboratory. 

Monsieur Gaudry left the railway company on January 
Ist, 1880. Some years previously he had been made Com- 
missaire des Comptes to the Compagnie Transatlantique, 
and that position he held until 1906. 

During his long life M. Gaudry has filled various other 
posts. He was, for example, secretary of the jury for general 
machinery at the exhibition of 1855. In 1870 was a 
member of a commission entrusted during the siege of 
Paris with the reorganisation of war material and the 
preservation of public monuments. His particular work 
was the supervision of the construction of carriages for 
guns, caissons, &c. At the time of the termination of the 
siege he had managed to get together the whole of the 
materials, &c., to furnish the requirements of seventy 
batteries. 

Since 1880 M. Gaudry has devoted his attention more 
particularly to military engineering, railways, steam 
engines, and especially to labour questions and maritime 
matters, 








Tur State of Michigan has adopted a very useful regu- 
lation which makes it unlawful to move any traction 
engine or similar heavy machinery over the public high- 
ways, by its own power or otherwise, during the months 
of March, April and May, or at any other time, if by reason 
of the thawing of frost, or rains, or any other cause, the 
roads are in soft condition rendering them unfit for the 
passage over them of such heavy machinery without 
damage to the highways, or if the engines are equipped 
with lugs which seriously damage the highways, except 
by written permission from the commissioners having 
jurisdiction over the highway or highways. With respect 
to tires, the Michigan law also provides that : “‘ Whenever 
by reason of the thawing of frost, or rains, the roads are 
in soft condition, the maximum carrying capacity of tires 
on all vehicles shall be limited to one-half the carrying 
capacity of tires as provided in this Act.” 
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ture in the air the latter is passed through water contained in a 





When an invention ie communicated from abroad the name and 


address of the communicator are printed in italice. N° 114,459 
When an abridgment te not illustrated the Specification te 5 
without drawings. ‘ 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 
The date first given is the date of application ; the second date pt 


at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


114,575 (13,382 of 1917). September 18th, 1917.—Om Fore. 
Furnaces, James Howden and Co., Limited, 195, Scotland- 
street, Glasgow, and another. 

Tus is an arrangement for oil fuel furnaces using forced 

draught, whereby the supply of oil is cut off before the furnace o 

door can be opened. Referring to the drawings, A denotes the 

furnace door hinged to the furnace front and locked in closed 
position by means of a latch B movable from the position shown 
into a position in which it obstructs the opening movement of the 

door. Mounted on the door is a lateh C engageable with a 
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vessel G primarily, and secondarily through a vessel M containing 
baffles J, which arrest the remaining globules of water. The 
accumulated water is drawn off by a pipe K.— March 28th, 1918. 


114,607 (1027 of 1918). January 18th, 1918.—CyLINDER 
Liver, Sydney Slater Guy, Woodview, Finchfield, Wolver- 
hampton. . 

This invention has reference to internal combustion engines 
with cylinders made of aluminium and cast round a liner of a 
more durable metal, such as steel. The accompanying drawing 
illustrates the application of the invention to the water-jacketed 
cylinder A. _ The chief merit of the present invention lies in the 
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stationary catch D, and lifted when the door is to be opened. 
E denotes an oil cock from which a connection G is taken to the . 
oil burner. Fitted to the handle H of the oil cock is a depending 
extension J which, when the cock is in open position, obstructs 
the latch C, and prevents the same from being lifted to open the 
furnace door, the extension J being so dimensioned that the path 
of the latch C is cleared of obstruction only after the cock has 
been turned to the closed position.—A pril 11th, 1918. 
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CONDENSERS AND FEED-WATER HEATERS. 
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114,478 (4931 of 1917). April 5th, 1917.—TusBE PLaTEs or 
ConpDENSERS, Arthur Edwin Leigh Scanes, Strathfield, ; 
Harboro’-road, Ashton-upon-Mersey. i 

This invention provides an improved method of staying or 
bracing the tube plates of condensers. In Figs. 1 and 2 the shell 

of the condenser is indicated at A and the tube plate at B. A 

skeleton cover or grid is shown at C, and extends over the whole 

area of the tube plate, the latter, as well as the grid, being 
attached to the usual flange D on the end of the condenser shell. 

The end cover E for the condenser is also bolted to the flange D 

















important fact that the steel liner B is formed by a pressing, 








) 
pedis D stamping, or forging process, so as to extend to and completely 
A A line the whole of the interior of the busti hamber C, 
irrespective of the shape of the latter, and in such @ manner as to 





provide steel seatings D for the valves.—April 11th, 1918. 





B Le AERONAUTICS. 


vil 114,498 (5512 of 1917). April 19th, 1917.—Srats ror AERo- 
PLANES, Robert Arthur Bruce, Verona, West Park, Yeovil. 

At present it is difficult to provide a seat for the gunner in an 
aeroplane which will enable the gunner to assume the correct 
c attitude for — all round the circle through which the gun can 
travel. The difficulty is got over in the present invention by 

ding from the rotatable ring of the ball bearing upon 
which the gun mount is carried two tubular supports A connected 

















N° 114,498 








so as to be capable of removal without disturbing the cover or 
grid C. The tension stays F, attached to the tube plate, pass 
through the grid to which they are secured by bolts, and thus 
hold the tube plate against distortion. In Fig. 3 the grid or 
cover is combined in one structure with the water box M of the 
condenser. By suitably shaping the grid the condenser tubes 
may readily be cleaned without disturbing any of the stays F 
connecting the tube plate to the grid.— Aprd 5th, 1918. 





INTERNAL COMBUSTION ENGINES. 


114,459 (4492 of 1917). March 28th, 1917.—CARBURETTER 
FoR AEROPLANE ENGINES, Arno Boerner, Zeekant, 37, 
Scheveningen, Holland. 

This carburetting apparatis is intended for use with aero- : : . ; 
planes to overcome the falling off of engine power at high alti- | at their lower ends by means of T-junctions with a transverse 
tudes due to the reduced quantity of explosive mixture which | tube B. The transverse tube projects outwardly through the 
is drawn into the cylinders. Fig.,1 illustrates the application of | T-junctions, so as to form journals upon which the upwardly 
the invention to a Gnome engine. An air compressor A is driven | projecting lugs of a light seat frame C are pivoted. The ends of 
by the shaft B through a clutch coupling C so that it may be | the T-branches outside the lugs are joined by ties to clip plates 
instantaneously thrown into or out of gear. The air compressed | attached at extended points of the ring. The front edge of the 
in the pump flows through a pipe D to a tank E, which is provided | seat frame is supportedjby flexible ties from the clips attached 
with a pressure gauge and with a safety valve. From the tank | tothe ring. The seat frame is provided with a cushion, and the 
the air flows to the carburetter F, The load of the safety valve | euspending,tubes are connected _scross by a suitable cushion or 
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back rest at an appropriate height. 
will be seen that the seat can be readily folded up.—April 11th, 
1918. 


TRAMWAYS AND RAILWAYS. 


114,522 (7508 of 1917). May 24th, 1917.—AxXLE - BOxEs, 
Thomas Flewett Craddock, 7, East India-avenue, Leadenhall- 
street, London (a communication from Burn and Co., 
Limited, Howrah, Bengal, India). 

The object of this invention is to provide an efficient lubri- 
cating device for axle-boxes. There is mounted in the box an 
adapter plate A which is made so that it forms spaces B for 
holding the fibrous material D to support it in contact with the 
journal, and also forms below it, in the axle-box, spaces or 
pockets, alternating with the spaces above for the fibrous 
material. The spaces in the axle-box contain reserve oil, which, 
as the oil becomes used up from the fibrous material, will pass 
through perforations in the adapter plate, which will allow oil to 
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pass from the spaces or pockets in the axle-box below the plate 
into the spaces in the adapter plate containing the fibrous 
material. The spaces in the axle-box ‘constitute a reservoir in 
which oil, in excess of the maximum saturation limit of the 
fibrous material, can be carried without loss, and from which 
such oil will, by the capillary attraction of the fibrous material, 
maintain the material in a state of saturation. Owing to the 
corrugated form of the adapter plate, whilst crowding of the 
fibrous material to one part of the box is prevented, the friction 
between the fibrous material and the axle during motion, causes 
such change in position of the material in contact with the 
journal as to prevent glazing of the material by particles of 
metal.—April 11th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


114,490 (5202 of 1917). April 12th, 1917.—Sanp-Biast 
Apparatus, J. W. Jackman and Co., Limited, Vulcan 
Works, Blackfriars-road, Salford, and another. 

This invention is connected with sand-blast apparatus with a 
perforated revolving drum in which the articles to be cleaned 
are placed. The object of the invention is to construct the drum 
without any interior fitting, such as a hopper and blast pipe, as 
these are said to be objectionable in the interior of the drum. 

The inverition consists essentially in mounting the drum to 

revolve around stationary end pieces of dise form, in fitting in 

sand-blast nozzles to the stationary end pieces, and in giving to 
the blast nozzles such a movement as will distribute the blast of 
sand over and amongst the various articles placed within the 
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Fig. |. Fig. 2. 


drum. Fig. 1 is a front elevation partly in section, and Fig. 2 a 
side elevation with rt of the casing broken away. The 
stationary end pieces E are fitted to the frame G of the machine, 
and the nozzle B is fitted thereto at any desired angle to direct 
the blast on to the articles lying in the drum A. The nozzles B 
may be fixed, but are preferably so mounted that a movement 
may be imparted to them. This movement may be oscillating, 
gyratory, sliding or otherwise. The movement is imparted to 
the nozzles by an excentric or cam F on the driving shaft through 
levers, shaft and connecting-rods. The drum A is rotated in the 
ordinary way by a pawl engaging ratchet teeth around the 
periphery of the drum or by friction drive, belt or chain gearing 
or by motor.—A pril 11th, 1918. ‘ 


MINES AND METALS. 


111,104 (14,993 of 1917). . October 15th, 1917.—Ex.ectrric 
Furnaces, Joseph Lawton Dixon, Harbaugh and Mackie- 
streets, Detroit, Wayne, Michigan, U.S.A. 

This invention is for an electric are furnace in which the 
crucible is not included within the electric circuit. There are 
two pairs of arcing electrodes A B and C D, a two-phase trans- 
former connected therewith through two secondaries, an 
electrical connection E between the neutral points of the second- 
aries and independent controlling devices F G H J of the ammeter 


With this construction it 


directly connected to the same secondary as itself. 
sequence is that, if the electrode A, for instance, approaches to 
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near to the bath K, thus shortening its are, a single ammeter 
related exclusively to its appropriate supply conductor will 
indicate an increase of current. and betray the fact that one 
certain electrode is too near the bath.—A pril 11th, 1918. 


114,446 (1388 of 1917). January 27th, 1917.—Case Harpen- 
ING Furnaces, William Fennell, Vulean Works, Quay- 
street, Gloucester, and others. 

This is a rotary carburising furnace, in which the case harden- 
ing is effected by a solid composition in the presence of gas or 
vapour under a pressure of about 15 1b. per square inch. The 
carburising material and the articles to be treated are placed in 

a rotary externally heated drum A in which the gas or vapour 

is generated. The chamber is made in the form of a cylindrical 

metal tube A arranged to extend in a horizontal or slightly 
inclined direction through a furnace chamber B in the opposite 
end walls C and D of which it is mounted to rotate in a gas-tight 
manner. 
comprising a worm wheel F fixed to the tube and engaging a 
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worm G fixed on a rotary driving shaft H extending across one 
end of the furnace. The other end of the tube is provided with 
a removable gas-tight cover I, by removal of which thearticles J, 
and the carburising and gas or vapour producing material K, 
can be readily introduced, and through which the heated carbu- 
rised articles and remaining carburised material can be after- 
ward withdrawn. The cover may be a plate secured in a gas- 
tight manner to the flanged outer end of the tube, and carry on 
its inner side, by means of longitudinal rods M, an inner plate or 
diaphragm O that serves to confine at that end of the tube, the 
articles and carburising material within the externally heated 
portion of the tube, another internal transversely arranged plate 
or diaphragm N fixed in the tube and constituting the end wall 
thereof, serving the same function for the opposite end portion 
of the tube.— March 27th, 1918. 


114,466 (4746 of 1917). April 2nd, 1917.—Castinc Sree 

Incots, Alleyne Reynolds, 17, Western-road, Hove, Sussex. 
The essential feature of this invention is a tun dish which is 
interposed between the casting ladle and the mould. Fig. 1 
shows the arrangement for small ingots, and Fig. 2 the arrange- 
ment for casting large ingots. In Fig. 1 the tun dish and its 
cover are lined with refractory brick. The spout C is a separate 
piece bolted to the shell of the tun dish and lined with a refractory 
composition rammed in place. The lower end of the spout is 
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contracted to form a conical opening, ifito which is inserted from 
above the coned refractory nozzle D. To facilitate centring, the 
spout shell is cast with spider arms E to rest on the mould, and 
for closing the latter the spout carries a flange F forming an 
inverted dish, and containing one or more perforations closed by 
flap valves G. In Fig. 2, in order that the molten metal may 





type in electric relation with the respective leads of the elec- 


trodes. By employing the connection E in the manner indicated 
the current leaving any one of the four electrodes A BC or D 
does not return exclusively through the single electrode, which is 
The con- 


+ 


bottom of the tun dish, and the charging opening H at the 
diametrically opposite side of the cover. This opening is closed 
by a balanced lid I, and the cover also has an opening K co-axial 
with the spout for inspection of and access to the latter. The 
0 | nozzle is preferably inserted from below to facilitate the exchange 
already referred to.— April 2nd, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 


compiled for THe ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of six of the patents given below £11 and on each 
of the remainder £5 have been paid in renewal fees. 


No. 13,724/13.—Purifying gas. Sulphuretted hydrogen is 
removed from gas by washing with an ammonia solution contain - 
ing hydrated iron oxide in suspension, the temperature being so 
regulated that the vapour tension of the ammonia in the solution 
is controlled, so that the quantity of ammonia in the solution is 
appropriate to the quantity of sulphuretted hydrogen to be 
absorbed. Burkheiser, K., Germany. 

No. 13,845/13.—Prisms. In order to eliminate inconvenience 
from the secondary image formed when a pencil system of 
parallel rays is deflected by a prism, the prism is made up of two 
elements cemented together, the refractive index and the refrac- 
tive angle in each element being such that the rays emerging 
after being reflected at the surface of emergence and the surface 
of entrance of the prism are parallel to the rays emerging directly. 
In order to remove chromatic aberrations, two prisms, con- 


The tube is closed at one end, and rotated Ly gearing 


structed as set forth above, having the same dispersion but 
producing a different deflection, are disposed, one hehind the 
other, in such a manner that the rays impinge on them succes- 
sively, but the deflections are in the opposite sense. Zeiss, C., 
(firm of), Germany. Dated June 27th, 1912. 

No. 13,919/13.—Telegraphy ; leakage telegraphy. Relates to 
the use of stream-line or leakage telegraphy op ships. To avoid 
the short-circuiting effect of the ship’s hull, alternating current 
is used of a frequency sufficiently high to cause the resistance 
of the hull, being of iron, to be increased relatively to that of the 
other circuits, but not so high as to cause the effects to be due to 
true radiation. Frequencies of from 5000 to 50,000 per second 
are suggested. Instead of using pairs of insulated plates for 
supplying the currents, the transmitting circuit may be con- 
nected to two points of the hull, at which specially conductive 
plates may be provided. Signal-Ges., Germany. Dated June 
27th, 1912. 

No. 1,4006/13.—Braid. A gauze-like fabric is produced on 
braiding machines by plaiting the threads together in groups of 
four, neighbouring pillars being connected together by the inter- 


change of pairs of marginal threads. Henkels, A. and E., 
Germany. Dated April 30th, 1913. 
No.  14,012/13—Machining surfaces for welding. The 


abutting surfaces of rails, &c., to be welded are machined by a 
planing cutter having double cutting edges, no cutting taking 
place on the point. Goldschmidt, Akt.-Ges., T., Germany 
Dated November 14th, 1912. 

No. 14,040/13.—Printing, &e. Rotary machines; printing 
from engraved plates Combined rotary letterpress and intaglio 
perfecting machine. Elsassiche Maschinenbau Ges., Germany 
Dated June 22nd, 1912. 

No. 14,045/13.—Ordnance ; field carriages ; recoil apparatus. 
Consists in a trail of fan shape in plan, the rear element of which 
may be straight or curved, and is provided with a spade through- 
out its width. An extension carrying a spade is pivoted to the 
trail, and is used for normal fire, but for high angle fire the 
extension is turned upwards into an inoperative position. 
Rheinische Metallwaaren und Maschinenfabrik, Germany. 
Dated July 26th, 1912. 

No. 14,048/13.—Electric incandescent lamps; residual gases. 
Tungsten filaments are used in oxygen at very low pressure, to 
avoid blackening of the bulbs. A continuous supply of oxygen 
at a suitable pressure, equivalent to that in a well-exhausted 
lamp, is obtained by enclosing solid substances in the bulbs, such 
as oxides, nitrates, nitrites, chlorates, perchlorates, and chro- 
mates, especially manganese dioxide, barium chlorate, or potas- 
sium permanganate. Allgemeine Elektricitats Ges., Germany. 
Dated September 18th, 1912. 

No. 14,063/13.—Coating compositions. A plastic composition 
for coating roofing-felt, &c., or roofs and other outer surfaces, 
consists of stearin pitch, or the asphaltic residues of petroleum, 
tar or fat, a mineral colour, such as lithopone, oxide of iron, or 
ochre, and montan wax, or residues from the manufacture of 
montan wax. Halle, G., Vienna. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending May 26th, 1918, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 
Next for Duty.—Captain E. G. Fleming. 
Monday, May 20th.—Commandant’s Parade at Waterloo 
Station at 8.45 a.m., for work at Esher. Dress : Marching Order 
with rifles. Midday and tea rations to be carried. 
Tuesday, May 21st.—Lecture on Demolitions, 6.30. 
Drill and Bayonet Fighting, 7.30. 
Wednesday, May 22nd.—No. 1 Coy. 
Lashing, 6.30-8.30. Recruits’ Drill, 6.30. ; 
Thursday, May 23rd.—No. 2 Coy. Drill, Knotting and Lash- 
ing, 6-8. Recruits’ Drill, 6.30. Signalling Section, 6.30—8.30. 
Ambulance Section 6.30-8.30 Band practice, 7. 
Friday, May 24th.—Musketry for the whole Corps, 5.30-8. 
Saturday, May 25th.—Entrenchments, Revetments, &c., for 
the whole Corps, 2.45—4.45. Recruits’ Drill, 2.45—4.45. 
Special. Notices.—All drills will take place at headquarters 
unless otherwise stated. - 
The M.O; will attend for the examination of recruits on 
Thursday evening at 6. ; 
Summer camp. Arrangements are now being made for this 
camp to start on August 3rd. 
By order, 

MacLeop YEARSLEY. 
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ROLLER SHUTTER DOORS FOR SALE. 
[he Crown Agents for the 
Colonies 2ave oes yg ae — 
ROLLING SLAT SHUTTERS, to 
door ees 7 16ft. 2in. wide by 1oft. high, “Also 
Two Ditto fo yr openings 1lft. 7in. wide by 13ft. jin. high. All 


und complete with spring ances, lifting gear, 
Sraoieed 5 steel hoods, guides, a Rng bolts, &c.; slats 


ie further particulars can be obtained from the CROWN 
AGENTS, 4, Millbank, S.W. 1; or the shutters may be seen, if 
desired, at the Works of the LIFT and HOIST , Premier 
Engineering Works, 108. Prince-street, Deptford, S.E. 6c 


Cs Well-educated Engineer 


with initiative and practical experience, to assist in 
iti rtant Ex riments with Direct Injecti on a ir ahere ey 
pe pe oaoc arine experience an but n 

ood prospects for the right man. State full acai of 
panel nny age and salary required. No person a! y on 
Government work will be engaged.—Apply to the nearest 
= loyment Exchange, quoting “The Engineer” ~ vis 


(\ase- Hardener, — Expert 


WANTED. Used to Carbon und High-speed Steels, 
eg) Cutters, &e., eps Heat Treat, tment of Steel. Must have 
1 an 











PATENTS AND DESIGNS ACTS, 1907-1914. 
PRESS TOOLS. 


he Proprietor of British Let- 
TERS Patent Ne. 27.333 of 1911 is PREPARED to SELL 

the PATENT or to LICENSE British Manufacturers to work 
uader it. It relates to Machines for Drawing and Shaping 
Hollow Metal Vessels which are tapered at both ends like 


barrels. |, daress, BOULT, WADE and TENNANT, 
lll and 112, Hatton-garden, 
652 4 London, E£.C. 1. 





(ounty Borough of Barrow-in- 


TECHNICAL SCHOOL. 
APPLICATIONS are invited for the two vacant POSTS 
of ASSISTANT LECTURERS in ENGINEERING at the 
above School. The successful candidates will be required to 
rommence duties in September. Salary £150, rising to £250 
per annum, according to scale. In fixing the commencing 
salary allowance will made for previous experience. Full 
particulars as to duties, &c., and copy of Scale of Salaries, 
may be obtained from the Director of tducation, Town Hall, 
farrow-in-Furness, to whom applications must sent not 

later than noon on Saturday, 8th June, 1918. 


LETT, 
Town Clerk and Clerk to the Local 
Education Authority. 
Town Hall, 
15th May. 1918. 


ounty Borough of Middles- 
BROUGH EDUCATION COMMITTEE. 

The Middlesbrough Education Committee invite APPLI- 
CATIONS for the following POSTS for TEACHERS in a 
Junior Technical School to be opened in August next -— 

Head Master, with B Sc in Engineering Salary £275 

(with £16 War Increment). 


607 1 





Assistant Master f Physics and Chemistry) Salary £180 
ith £16 War Increment }. 

Assistant Master "(engh ah and Mathematics) Salary £180 
(wi 16 War ss apeuaneG 

Assistant —_ { Woodwork) Salary £180 


with £16 War Increment). 

Applicants shor a state in detail their educational qualifica- 
tioss and their educational experience in Technical School 
Work, and before making an application should write for a 
e Report” dealing with the new school. Last day for receiving 
applications, Sth June, 1918. 

EMMERSON BECKWITH, 
Director and Secretary. 


Education Offices, 





Middlesbrough, 
léth May, ‘1912, §91 
orset County Council. 
SATION COMMITT 


EDUC 
WEYMOUTH ENGINEERING AND. TECHNICAL 


L. 
Oe are invited for the following Posts :— 

SENIOR MASTER to teach mainly Engineering Science 
(Practical Aen Mechanics). Practical experience desirable. 
Wet salary £200. 
SSISTANT™ "MASTER vor Mathematics and Science. 
commencing sn salar 
TANT. WASTER or MISTRESS to teach mainly 


3. ASSIS’ 
English subjects. Good qualifications in Economics a recom- 
mendation. Commencing salary £180 (Master), £160 (Mistress) 


maximum salary in each case will depend upon quali- 
fications and experience. 

The school is a new school consisting of a Technical School 
for Engireer Apprentices and a Junior Technical School 
The Master for ne Science will be required chiefly in 
the former departm 

Applicants must 7 * ineligible for or exempt from military 
service 

Perms of application, to be completed and returned so as to 


2 person already 
ba goo — will be on lh Apply, stating age, 
=. and Sala Ty athe Bagi to the nearest — 

” and number 18 


neer Wanted for Large 


Engi 
odern Cement Works.—Address, stating age, experi- 
ence, and salary required, 444, ‘‘ The Engineer” ” Oftice, tas A 


Exgineer (Works) Wanted. To 


RESPONSIBLE under Chief inger for the 
running, upkeep and erection of large factory plant, including 
boilers, turbo generators, Jarge gas per Diesel engines, 
&c. Must have had th ctica) training 

















and have held a similar | position. Fancast experience in a 
chemical factory an advantage. State ~ wart iculars, with 
copies of testimonials and salary required.—Address, 650,‘* The 


Engineer” Office. 650 a 


Erxencnse Man, with Engineer- 

G  saemtetany WANTED to Control and Organise 

Me mae ment of large Works, and to be 

‘or distributing work in shops. Must have had 

te firm.—Appl Agel. statin salies 
of 





Seecibie 
similar ex 
ape, experience and salary required, to nearest Boa: 

ployment Exchange, mentioning ‘‘The Deatecw™ on <a 
ee 648. No one already on Government work can be 


O48 a 
Poundr Manager (Iron). — 
DAVID BROWN and ‘“S (HUDDp.), Ltd., Look: 
wood, Huddersfield, REQUIRE THE SERVICES of an 


lence witb an up 





Wanted Immediately, 


FOR A LARGE GOVERNMENT- 
CONTROLLED FACTORY 
IN THE MIDLANDS, 


A NUMBER OF 
JIG & TOOL DRAUGHTSMEN, 
DETAIL DRAUGHTSMEN, 
FITTERS, 
TURNERS, 
UNIVERSAL MILLERS, 
UNIVERSAL GRINDERS, 
TOOL SETTERS, 


for Acme and Cleveland Automatic Machines ; 
GEAR CUTTERS, 

TOOL FITTERS, 

WOOD MACHINISTS, 


FOR AERO WORK. 


Only those who are of British nationality, and who possess 


the highest skill will be considered. No person already em- 
ployed on Government work will be engaged” 








enced and ca oie man, who must be famili «r with and a 
able to apply up-to-date practice forthe prod o' APP ts shoulc apply to their nearest Se 
tool and yo ilar cisttaae tae to 10-12 tons. It is tial that mentioning * The Engineer” and No. 
ar posts successfully. Full par- 651 a 


eee have held simi 
pe mt by letter, should be given, together with age and 
uired. To a suitable man the position is permanent 


lary req 
aad progressive. No person a ly on Government work 
engaged. 673 a 


[=valided Sovote Required 


qualified to control = lei ae H. CAMPBELL, 
Limited, 56, Victoria-stree’ leutuiinster. 


Vl achine Shop Superintendent 
WANTED by large Firm of entific Instrument 
Makers, London district « thoroughly capable man — is 
— with the latest Machine seapi praction, particularly in 

t to Hand and Power Presses and Bar Automatics. Per- 
manent progres * cyte ition to right 1 man. hope work. 
No man living 10 miles away or already engag vernment 
o—- pee apply. m- Write. Box 1490, Willing’s,. 125, Sa | ee 


Experts W. Wanted. 
PeAL M oe CLERK, 
A ATSMAN N, SALES MANAGER and EPFiGIENCY 
ENGINEER WANTED for o)d-established Tractor and Im- 
plement business, growing rapidly. are nent 
with good future for right men. —Reply, diving 5 
perience, references and oa salary required, to J.C. B. oS, 
Carlton Hotel, London. 676 a 


Structural Engineer Wanted for 
Design of Urgent War Work in Reinforced Concrete. 
State age and sa! required. Noone now on Government 
work need or rite, Box 4028, c.o. Brown’s, 39, oa 











anufacturin 








ughtsmen( Electrical) Wanted 


e Midlands; eewren given to men with experi- 
.C, machines or transformers. 
—Apply_stating age, pe rk and required to your 
rr En ae etch eee mentioning Bt e Engineer 
Wo body at present on Gincannens work will 
bec enraged. Ol a 


[raughtsmen, Good Mechanical, 
TED for— 
(a) Jigs and Tools—Section Leader. 
(b) Electrical Machines. 
(c) Control Gear. 
Apply. st already on Government work will be engaged.— 


bp 
a 


ence in the design of DC 





——e qualifications, age, aired, and 
date can commence, to your nearest Employment Ex- 
ing “‘ The iz and No. A £01 a 





Experienced Draughtsman Re- 
UIRED by Firm of Forgemasters in the Midland 
Counties: epi poe niles AL yeatenatl undertaken ~- 
preferred. 
salary, to No person already on 
Government work will be engaged. Please state age and 
pe igor to your Soares eo ——— Exchange, mentioning 
he Engineer” and No. A’ 5494 


Jig g and Tool ‘Driaphenan Re- 





os la 








UIRED A, N.W. district. 
Must be thoroughly experienced and reliable. No person 
more than 10 miles away or employed on Government work will 
be ho ee .—Address, stating qualifications and salary re- 
quir “ The Engineer ” Office. 630 a 








ocomotive Draughtsman 
WANTED IMMEDIATELY, in West of bay me 3 per- 
maunency to satisfactory man. No one already on Government 
ja will be engaged.—Apply, stating age, experience, and 
required to your nearest Employment ae men- 

tioning — The Engineer” and No. "”AS208, 4234 


en Tool Draughtsman Re- 


QUIRED for Special Tools. Good opportunity for 
smart man. Controlled factory. Ly ly stating quali- 
feat oe and salary. No one hes Hoe vernment work 
1p ate ad your nearest = rage Exchange, men- 
Henin “The Engineer” and No. A P1126 a 


echanical Decaiiiteinan, Used 
ll Machine Parts for Electrical eee a 

Also JUNIOR DRAUGHTSMAN for Detail 
Lendon age State age, experience and salary required. ‘No 
one already engaged on Government work or residing more 
oe! - miles away need apply.—Address, ya 


pres Tool Designer Wanted by 


large Firm’ of Scientific Instrument Makers, Bot 

district ; man competent to undertake the Design of Press 

Tools for re vey production. Must be familiar with latest 

ocesses. Permanent p 

right man. Gorerninent work. No man living 10 miles away 

or Sp) yee on ees work need apply.—Write, 
Box 1490, Willing’s, 125, Strand, W.C. 2. 664 a 


equired for Temporary Service 

n Government Department, DRAUGHTSMEN, with 

imowiedge, of Textile Machinery.—Applicants, who must be 

ineligible for Military service, should reply, stating age, 

ee ag eT experience, &., to Box 329, c.o. J. G. a and 
m, 10, Bolt-court, Fieet-street, gan E.C. 4. 


Ship's Draughtsman Required 


by firm of Shipbuilders, West of England. Must be 
competent and capabie of designing Tugs, Small Cargo Vessels, 
Tae, &c.—State age, experience and salary required, to 

ur nearest Employment Exchange, quoting “‘ The Engineer” 
ina No. A5231. No person already employed on Government 
work will be engaged. 4544 


Tool and Plant Draughtsmen 


REQUIRED for urgent. Aero Motor Work in Progressive 
Midland % Works. Permancies for live, interested, quick men 
with initiative and ability. No person already on Government 
work will be engaged.—Apply to your nearest Emp oyment 
mentioning ** The Engineer” and No. A5316. 606 a 





























Ppratightaminn Required for 
Constructional einen, “acne s pe con- 
trolled) in Birmingham area.—S age, ary, and full 
varti to the nearest eoumal ane. mentioning 
“The Engineer” and number 609. No one at present on 
Government work need apply. 609 a 


[Praxg ghtsmen Requ uired in Im- 


PORTANT MUNITION WORKS. Those accustomed 
to Furnace Design preferred. No one on Sven s rams Ss 


living more than 10 miles away will be e: engaged. ous ri- 
ence, and salary required.—Apply, 7 Advertising 
, Queen Victoria-street, London, EC. 4 











street, Westminste: Offices, 
hemist Required for Large e| | )ra aughtsman Required; Must] \q7o, 
have had exper 


Motor and Aeroplane Manufacturtng Concern ; m 
used to the analysis of both Plain and Alloy Steels. One vite 
experience in other engineering materials preferred. No one 
on Government work considered.—Apply, stating age, experi- 
ence, and salary required, to your nearest Ties Ex- 
change, quoting “‘ The Engineer” and No. A5124. P1049 a 


ience on design and working of Producer 
waste fuels. Per- 


Gas Plants for ower: ages 4 usin 
tate age, experience 


manent position to suitable applicant. 
apd salary required. No person already on Government work 
will be Se .— Apply your nearest ae seer 
and nw 








be received not later than 1lth June. my be obtained from 
CLEMENT G. BONE County Offices Dorchester. 635 


Salford War Pensions Com- 


MITTE’ 

WANTED immediately, ENGIN EERING WORKSHOP 
INSTRUCTOR. Fitting and Turning and General Workshop 
Practice.—Applications, stating qualifications and experience 
and salary required, to be sent to 

L, C. EVANS, 
‘0 


Town Clerk. 
Town Hall, 
Salford. 634 


The Gentlemen who Replied to|= 


our advertisement, No. 166, for a WORKS MANAGER, 
are Thanked for their Ap plication, _ are Respectfully 
informed that the VACANCY is NOW FILLED. 669 a 











anted Immediately, Engineer 


re-arrange the Lay-out of Plant in large Shop 
devoted to high-class Steam Engine work. No one on Govern- 
ment work will be considered.—Apply, giving Hin and par- 
ticulars of previous experience, to your nearest, meee ee 
Exchange, quoting “ The Engineer” and No. A5228 


anted Immediately, for Mid- 
D firm engaged on Aero Engine work, First-class 
INSPECTORS for View Room; state full rticulars of ex- 
es ec, No Appl already employed on = ee 
© engaged.—. to yo r nearest Employment Ex- 
change, ath APR. ie ii “and No. ASI 197, 439 a 


anted Immediately, for Mid- 


ND Firm ones ed on Aero a a work, First-class 
JIG a m “TOOL INSP RS. State full particulars of 
be nce, sale hare awe employed ¢" Employment Bx 
en — to your neares “tae X- 

orange sy PRS ie } "and No ‘ASe00. 


Wanted, Man to Take Charge 


of Winding Dept. in Engineering Establishment, 
N.\W. district. Previous experience on Magneto Armatures 
and Coils for Electrical Instruments, &. Good opening for 
right man. No persons more than ten miles away or em- 
pi.ved on Government work will be en ae ress, 
Stating qualifications and salary required, The e- 
hoor” Office. 671 a 
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Well-known Engin eering Firm 
in the South 4 England ce woe the § ee of 
ro ASSISTANT W RES BU UPERINTENDENT to a Pas 
‘ARGE of Night Shitts. Must have a knowledge o! 
* stine and have had experience in the handlin on nbour 
(uale and female). If applicant called upon to 
“ork he will have to supervise all outside work in connection 
Works Depart Applications from di 
No one’ already 





(‘hemist Wanted, Preferably 


with Steel Works experience, for Steel ct 
London area, making Castings and Alloy Steel Ingots. Man 
engaged would . eg ny Wg eared of ‘earning the manufac- 
= of a by the Electric Process. State age. experience, 
required. as one a present on Government work or 
residing ore than ten miles away will be engaged.—Address, 
486, — Tne Ensinesr — Of «The Engineer” Office. 


Want anted, Wanted, Ext erieuced Jig and 
L DESIGNE ERS for large Electrical Works in the 
Midlands Knowledge of press tools an sate: Good 
salary speclence and tarot Bene iene men App y ftating 
age. Fe ence and sa. re to your nearest joy- 
ng “The Engin "and No. ARES. 
Nobody already ploy on t work = seg 
engaged. 


Md anted Immediately, Draught 


a! capable of designing Jigs and Tools for 
ag ly, your nearest 
ge, qui ~ The Engi Huginger™ and No 
eae already on Government work need apply. 


Granted Immediately, for a Firm 
in Midlands engaged on Aero Engine work, First-class 
GRINDERSand TOOL ana JIG DRAUGHTSMEN. State full 
reas of experience. No person yea 4 employed on 
vernment work will be enguged.~ = TRE ng your ies 
— Exchange, ti e id No. 


anted 























a Ji 
DESIGNER and Sneed for large E: 
neering Works in Midlands. No one on be peter ne work 
will be considered.—Apply, giving fn and particulars of 
previous experience to your rw ployment Exchange, 
quoting ** The Engineer ” and No. A’ 462 a 


htsman Requ uired to Take 
ww. E of a ent. Ex 
ae oy ee app —- ett in the blace to 


([\racers Required in Important 
MUNITION WORKS. Must have had previous experi- 
ence. No one on Government work or living more than 10 
— away will be e.gaged. State age and salary required.— 
Apply, Box rg jacumanamas Offices, 84, Queen Victoria-street, 
fpr EC. 4. 6744 


['wo Experienced Mechanical 
DRAUGH NN. Good permanent prospects, prefer- 
ence to See with knowledge Internal Combustion 
nes. m already employed upon Government 
work will be engaged.—Applicants must apply to their nearest 
Employment Exchange, mentioning “The Engineer” and 
number 4 ber 493 493 a 





& 





W orks Accountant. — Wanted, 
capable YAN wi-.h experience in Works Accounts and 
Modern Gesting, vat large Scientific Instrument Factory in 
London district. Permanent progressive position. Govern- 
ment work. Noman living more than 10 miles away or already 
engaged on Government work need apply.—Write, eo 1490, 
ing’s, 125, Strand, W.C.2 665.4 


anted, lool-room Fureman, 
for. edison Government Controlled Establishment in 
ie North of Kngiand, engaged exclusively on Government 








aughtsman Required, with 

experience in design of Steelworks Machinery pre- 

ferred, although applications from high-class men with Bw 

experience would be <a No one already no Govern- 

ment work will be e .—State age, experience, salary 

ceee and when at. berty, to your nearest Employment 
Exchange, quoting “‘ The Engineer,” and No. A4694. 


pe should have held a similar position in the Tool 
mm of a large works engaged on the manufacture of repeti- 
tion work, and should have had wide experience in the manu- 
facture of small tools, jigs and fixtures, and the upkeep of 

machine tools. 
The position will be a permanent one toa suitable applicant. 

rson aiready on Government work need apply. 

Apply, in the first instance, to your uearest_ Employment 
uoting ‘* The tngiucer” and No. A5312, and giving 





Drug htsmen — Several Men 


csbes for Mechanical Engineering work for Con- 
trolled Facto in Midlands: Must have had some practical 
experience nowledge of Textile or Printing Machinery 
desirable, but - tessential. Good eens for suitable 
men. Also SE nee L GOOD JUN wing-office 
experience. Re one already on Government work will be 
engaged.—Apply, stating full particulars of salary required, 
age, experience, to your nearest oe Exchange, men- 
tioning ‘‘ The Engineer” and No. 545 « 


[raughtsman Wanted for Large 


Modern Cement Ae The teal a experi- 
ence, and salary req , 445, “The : te 4 


| gon are Wanted for London, 
must have had Works’ Experience; used to machine 

1, locomotive or heavy road traction work. —Intending can- 
dartes should write, in first instance, for —— —' to 
the COMMISSIONER, 123, Pall Mall, S.W 











qu 
full particuiars of experience, age and wages required. 2a 


Wanted, Experienced Oxy- 
ACETYLENE BOILER WELDER, used to ea 
parte ee facings and repairing any other defective boiler 
N rson already employed ou Government work will 

enga; —Apply your nearest bmypivyment xchange, 
be eae “The Engineer” and No. A5213. 436 a 


anted Immediately, fur Mid- 


LAND Firm engaged on Aero Engine work, First-class 
JIG and GAUGE MAKERs, also TOOL-KOOM 'TURNEKS. 
State full op articulars of experience. No person already em- 
ployed on Government work wiil be engaged.—Apply to your 
nearest Employment Exchange, mentioning “ ‘Lhe Engineer” 
and No. A5199. 441a 


EXP ert Machinist Required at 

t in South-East London for the 
Vg ee! of fing see ror feeds, and for making up lay-outs 
turrets, milling machines, &c. 

















raughtsman Wanted, Prefer- 


used to Civil en Work. No one on 
Government work need apply.—State uired and full 
— to i: _ ills and Sons, siemens 2, 





W anted, Thorough! Capable 
ing vrs Mogtanieal DRATGHTBICAN for General Ragineer 
ng work in London office. s , Salary ex 
experience and whenat tie No person ai Tngaged on 
Government work need apply.—Address, in first instance, 236, 
“The Engineer ’ Office. 236 a 





[)raughtsman | Wanted with Good 


General Experience; permanency; London district. 
No person resident more than ten miles away or already 
en on Government work need apply. ain 672, 
“The Engineer” Office. 672 «a 





(japable Draughtsman. for 
achine Tools WANTED by Controlled Firm of Engi- 
neers in Manchester District.—Apply, gi all usual particu. 
lars, — Empl Nery Exchange, quoting “ The bo ae 
= number 637. one at present on Government work will 
be engaged. 637 a 


(Civil Engineering Draughtemen 


or Government work in eshire ; one 





[raughtsman Wanted © with 
Mechanical Engineering Knowledge and Training. 
North London district. No one at present on Government 
work or residing more yok 10 miles away need apply. aa. 


610, “‘ The Engineer” O: 
Dr ceeeen (LZ) Ea 


Government work will engaged. — ~ A ly you nearest 
Fee eee font The Engi and 








‘. 








Government work need apply —Write, stating sala 


lary 
and giving full details of pn Fartha nce, to your ee Ry Em tor. 
“$29 


ment Exchange, mentioning “‘ The Engineer” and 





lo apy day- bb good experience in Designing Structural Steelwork and 
Ferro-concrete ; the ae to have a gen 
of General Civil Engincering work and to quick and 
engaged on accurate te bn ust be ineligible for weitta y nerves 
aon pel age, etc and gualifi ao salary 
requ’ 





of rece 
to Box No. 1489, eWiling’ ‘8, es, ‘Serand, London, W.C. 2. 581 
A 








[24 y Tracers Wanted for London, 


must have had previous experience and familiar with 
Mechanical Drawing.— Write, in first instance, for oer Pa 
form to the COMMISSIONER, 123, Pall Mall, 8,W. 1. 





"Must be first-class man. 

No one already engaged on Government work or living 
more than 10 miles away need apply.—Write, stating age 
and ex Ete to Box E. M.,c.o. Dixon’s, 195, Oxford 
street, Pi152 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE AND CO. 


Wi INDO: 
~~ stling stress: JOuD N, E.G. , 
26, Collingwood. -street, 





ester. 
Newcastle-on- Tyne, Sp 30 





SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &c., 
Paens II., III., IV.. LXXXVI. 


Numerical Index lo Advertisements. 
Paez LXXXV, 
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May 24, 1918 





THE ENGINEER 
a 





First- class Viewer, Used to 


=e ing — for a mes Le wd Wor State by oa 
requ and full particulars of ex; ence. © person 
ployed on Governmext work will be ed.—Apply to ‘the 
ams Em a Exchange, mentioning * The —— 





Foreman or Junior Foreman 
REQUIRED age of fixing Contract Rates for Fittin 
and Erection of large Steam Tur’ pad Turbine shop expe! 
ence ss. _ = Application, Ing age, experience, and 
salary e nearest 5 napbereanh Exchange, men- 
tioning “ gineer” and number 677. No one at ee 
on amas work need apply 


Foreman Wanted to Takele 


of the Etestion of Electric Cooking Apparatus. 
those with experience of such work and capable of 
nw med supervising the ee, need apply. No person 
on Government work will be en; .—Apply “ ee 
al loymeut Exchange, mentioning “The 
and No. A’ rd 


Two Guod Capable 





Cah 





Ws Wanted. 
RICIANS, must have had experience - f baile, 





(Jeneral Sn Smith Desires Position 


Used to drop f Expert fii 
eaiculati of ree dise - 
oe el 


Fe Disposal, Two Horizontal 


nitine for Working yee ae ES, by Mather and Platt, Ltd. 





Practical Engineer with £5000 
ae. +. Rs thy. DIR R i a highly 
ae Sea 


fitabie 
PRICE and So" ae Wan eee 





Explosives Manufacturing Com- 
NY is OPEN to APPOINT LOCAL AG 

= -o of their Blasting Explosives and Accessories to 
from th oe bari ene hf ang. know. 
of the Sasave ie. —Add: res box’ . 
Dasson's 121, Cannon-street, Lon: 


Required PY, a oe — Virile 


ype By sOnDos AGENCY of a Firm of 





ENTS for, 


coke oven gas; matin) a né ‘direct 
couple, to a a * svat direct-curre d- 
—— es and gerne ae condition. 
- re 
Frm to SH ON IRO} STEEL nd Coad ' Yh 
on-Trent. 








For Hire, Pumps and Well: 


ie ~ Ee Mga for Contractor’s Deep Wells, &c. 2in. 
—R. RICHARDS and 00., JU; 
ao Pam 8.E. Telephone No. 978 Hop. 


For Immediate Sale, Alley and 
PecLeljsn AIR COMPRESSOR, *400 cb. ft. per radon 
&t 100 Tb. aq ih. fot the belt drive. in first-class condi 

recently tumning.—Address, 659, “* The Engineer” Office. 


pper Ground- 
$22 o 





e 


ror Prompt Sale Bet. re Re- 


MOVAL. Two aave MILLS, both No. 2 
aM Teach £20! oe —— ay RCH ARE ws" 











tans mt fighting. Plant supervision 
beet ing age references, to your pearent EprPlormens realy 
quoting “* * The Engineer” and No. AS309.  sapeaet oe y 
employed on Government work will be en, 


()fiive Work Sunable for Ds. 


CHARGED SOLDIER for training as Estimator; 
somié previous experience useful ; facility at figures essential ; 
and abie to read ze understand drawi ings.— Address, 686, 
“The Engineer” 686 « 





()rder and Correspondence Clerk 
with some eee Re angen of on ee ming. rt 
particulars to TU RNR BROTHERS | ASHESIOS CO, ltd, 


ENGINEERS ca Orders. Speciality Pre- 

cision Work. Refe ae cy = exc 

orders mteed.—Apply, BENNETT, 60, New Bond- 
Apply, | Street, London, W. }. P1147 » 





ec wired ed by Well-known Firm 
eee ean or FIRM, pre- 

ferably with Woetesen in @ cover the whole of 

Scotland, for Gas, Oil, and Bolid Pu Fuel ‘Furnaces of all p- 

tions. Appli icants $ e details of ground covered and 

full ee as to faciliti os and experience.—Address, 649, 
The Engineer ” Office. 649 p 





Firm of — in 


A 





<C.” Dept., Rochdale. a 
W orks Manager or Similar 
POSITION. Highly-trained Engineer, Organiser, and 


Production Specialist, used to control of large factories ; motor 

cars, lorries, and aircraft engines ; designer and mathematician ; 

modern methods, mass production. ree July Ist. —Address, 
. B 








HAVE an OPENING for a ge of Good 
te include both Works newivy PUP: 
eourse 
dress, 2002, “‘ The ro Engineer” Ofhon 2002 = 
Students.— Ex- 


To peer: 
PERT TUITION b RRESPON DENCE in tyro 
maties and ex 7 # so for Matriéulation B.A. and B.Sc. 
—Address, RLESTON, B.A. (Hons.), 14, Elsham- 
road, Eoninen "P1150 & 


Per Sale :— 


Pl pie ag > gd ted CORLISS ENGINE, cylin 


stroke, groo 
ier t Hare “aa 160 Ib. 
PHORIZONTA CONDENSING yg it fh 


ad 20in 
yy 356i Wood, Sow 
ge ig ENGINE. vatliodse a hin. sin ~tteiibe, 
3 Erdk! arshall an tre ib 
INE, horizontal, Sritnaer Tome 10in. by 


wor rhe aa ec gone with aaet my two fly-wheels and oy nene 


‘All in excallent condition. 
obbet 3 35 ry | Pikes SEAMLESS STERBL TUBE and 
IT Plume-street, Birmingham. Re 





or Sale: — 


100-110 _K.W. ELECTRIC GENERATING SET, 
volts, with Willans triple pair of Engines, Elwell Varker 
Generate by EC.C., just re-wound; cheap to clear quickly. 
B. Kynoch GAS ENGINE, 18$im. cyl. x 26in. 
ctipke, meg, ignition ; no -_— Vpn 
oy aoe acting e-geared SLIDING and 
SURFACING LaTite, to sduit 2sft. ~eapeens centres and 





P1138, “‘ The Engineer ” Office. 
AP intment Kequired. — A 
ember of the cones, of po meet and Auditors 

pH — to ACCEPT a POSITION of RESPONSIBILITY, 
vious experience includes nine years with leadin, 

se cseed sperm and thirteen years as accountant, an 

afterwards manager of an important manufacturing company. 

—Write to Box 209, Juad’s, 97, Gresham-street, E.U.2. 446 8 


A ssistant Manager and Designer 
DESIRES CHANGE; lz years’ mechanical and auto- 

mobile works, test and D.O. — Address, P1153, “ The Engineer” 

Office. P1153 8 





Wanted, Boiler Feed Pump 


ome at least ane galls. per hour against 200 fb. 

working Steam Turbine or electrically- 

driven “ialti-cham a type.—Address, oo 
F 


Engineer ” Office. 
Multi- 


Wanted, Cylindrical 


TUBULAR BOILER, _ long by 6ft. 6in. diameter, 
for external firing, compléte with steam and water fittings to 
stand a working pressure of not less than 801b. per ye 
Reply, HEWLE ‘and BLONDEAL, Ltd., Leagrave, a 

r 











Qyvil Engineer (25), Neutral, 


with thorough University education and 
training m England and on the Continent, experienced in 


Wanted, Double-barrelled Elec- 
ae 5 haf cna for a as tail ge each drum 
to take 130 yard: culafs inate 


Pal parton 
to be sent to ‘ears ind LAHY 


eed 500 volts Dee, B00 t 





steelwork and ferro-concrete, docks, harbour, and_raiiw: 
WANTS S = POSITION. ~ aadvess, P1137, at C WORKS, 
Bgineer P1137 8 Ltd., Letchworth, Herts. 
ineer, A.M.I.Mech.E., with anted, in (Good Scie 
years’ experience, is DESIROUS of obtaining a re Second- hand ERED MATIC | HAMMES. about 5 cwte. 
ible rRPPOLS TMENT as Works or Technical Pegnee. | Se ity ; Second-hand E LATHE to 
about £500.—Address, P1115, “The Engineer ” e 4ft. 6in. wheel.—Se and particulars to Box “ A,” 


Pills 8 


Kiad’ 's Advertising Agency, Middlesbrough. 





Eeetrical Mechanical Engineer, 
with extensive experience in the di and | Reenmonary 
of } Firemen! a for the t, Automobile and 
ar Sey industries, DES RES POSITION of RESPONSI 
BELIT ain P1112, “‘ Fhe Engineer” Office. Pill2 8 


r 
Engineer, Very Versatile Mech. 
‘ood got noes a exp. fine mach. and 
Sensh potelies ; SEEKS PO; ny admivistrative app’t., 
ing for mech. ater and ae “integrity. ar work only. 
—C.0. 16, London-ro on- “road, Reigate, Surrey. P1l% 6 


Fegineer, with 15 Years’ Technical 

and Works experience (electrical. and mechanical), 
d permanent POSITION, either in 
desiga or administrative capacity. Salary £500 to £600 per 
annum.—Address, P1111, “ The Engineer ” Office. Pllll 6 


Fpagineers (Dutch) with Certifi- 
CATES, for Steam, Motoring, ——- Shi Hithes 

Parfine Boring. Colonial Empioyment preferred. hest 

> § [permcnaians ZWAAN, 16, Montagu-street, pon 





SE&KS responsible an 








F actory Orgauisation and 
ACCOUNTS.—Live Wire, expert in every section of 
general and works administration ; purchasing, storekeeping, 
putting work on shops, regulating priority of production, pro- 
gress aud production statistics, individual roc}. and 
collective manufacturing costs and overhead expenses, wages, 
estimating, &c., for electrical, general mechanical, internal 
combustion, and hydraulic engineering and ‘aeroplane 
manufacture; commercial accounting on departmental re- 
sults, and financial contro]; hard worker, =P strict 
économist and disciplinarian. Prepared to TAKE UPA 
a TION or to act in a consultative tm pig —Address, 
. 475, care Deacon's, Leadenhali-street, E.C. 3. 655 5 


(fentleman (Young), Discharged 
from H.M. Forces, SEEKS POSITION of an 
importance. Eleven years’ experience large tube firm, freien 
trative ition. Active and possessin, initiative.—. -— 
P1ls, othe Engineer ” Office. 2 Pils 


aintenance Engineer with 

ractical experience in erecting heavy plant DESIRES 

CHANGE; 8 years’ U. States experience in steel works and 

general engineering ; first-class workshop experience; inter- 

al desired; age 45.—Address, P1144, “'The =e 
ih 


Me. and Elec. Engineer (33). 


ELECTRIC FURNACES, DIESEL TURBINES. 
S years’ exp. Posts held as Chief Engineer and Engineer 
Manager. Central station experience with tramway ligh 
and power companies. Consuiting resident on collieries an 
various mills, carrying out efficiency trials with view to advising 
sa more economical installation. Loco. shops’ training and 
ollege diploma ; at present Chief Engineer to electric steel 
sorks. S. ORTLY A‘ LIBERTY. Naval discharge.— Address, 
P1110, “* The Engineer ” Office. P1110 5 
(Aus- 


Mechanical Engineer 

TRALIAN), well-known in Australasia, India and 

res WISH ES PUSITION as ENGINEER or REPRESEN- 
TIVE; now engaged in Transvaal, but wishes Change 

Said to wife’s healta.—Address, 565, “ The Engineer” os 

















Position Required as General 
MANAGER or WORKS MANAGER, or other high- 
grade position in important firm where first-class technical 
| commercial ability ~¥ be fully ogee by one organiser 

4 broad business ma 





Wanted, Loco. or Marine Type 


BOILER in really good order, complete with usual 


——, 4 not less than 3000 lb. water jy 
conan aoe preer 20 ib. 100) i beats pve ove and fon 
wor! ire b. es! 

to make, age, &c., and where can seen.— 
SUMMERSCALES, Lead, 4, ‘Central Buildings, S.W.1. 643r 





W anted, Second-hand or New 

ROPEW ay, capable of carrying 10 to 20 tons hour. 

p- Lubecker or other good type STEAM NAVVY.—JNO. 
F. WAK#, Darlington. 679 F 


Wanted, Second-hand Steam 
TRAVELLING CRANE, about 2 tons; steam all 
motions, 4ft. 84in. gauge, steel jib about ot with bucket 
grab ; boiler 801b. ‘working pressure.— Address fall serge 
with age, maker’s name, and when last inspected, 644 “ The 


Engineer ” Office. 
Several Starters for 


Wasted, B.P. Motors, 


D.C. 
= Lom. Tromelad E D.P. SWITCHES. S THe GRITTALL mre, 
, Ltd., Braintree. 


Wanted, steam Dynamo, rear 
5 K.W., 110 or 220 volts, #ngine to pe sapate § a 
40 to 50 Ib, steam pressure. wo en anne 
Address, 460 “ The Enginee 460 F 
W anted to ae Se 8 or 10 


ELP. bjt. diameter, f pe also pair of ROAD 
rr, 














cas, “ a .P. Fowler Traction 
is. MARA AGER, toa spain Pendeen, Cornwall. 





anted, Two Good Second- 


HAND SLOTTLNG MACHIN 1x 14in to 16in. 
stroke; STEAM Seer AT se SET, » 500 volts ; 
also one about 150 K.W., 500 voits. ota fall ‘parti 
— seen, age, and lowest price, to 678, “The —- 





W anted, 3, 4, or 5-ton Steam 


LOCO. CRANE.—CLIFFORD A. BOWEN, Tigges | yy. 


Waa 9-Ton Electne Travel- 


LING CRANE, must be modern and by good maker, 
volt.—Send particulars and lowest ae JAMES 
Livin GSTUN and SU SUN, 34,Gracechurch-stteet, Lo me | ine. 








A ngleStraighteningand meno | 
Py ong ee. New or Second-han 

Privrity Two Co: Motor or Shaft driven.—sen od full 

er tas mith “iiustrations if possib: . to BOULTUR Te 


Department, Norwich. 


ydtealio Press Wanted, ioft 
SY MINGTON, 54 


rae daylight, 7ft. run-out ram, afd pumps as well.— 
é, 54, Great Clyde-street, "Glasgow. m Pll4l F 
Piston Ring Manufacture. — 
WANTED, MECHANICAL HAMMERS, suitable for 
hammering above, or would purchase Drawings of same.— 
Address, 65, “‘ The Engineer ” Uffice. 636 F 


Rea equired, Two Marine Boilers, 


tu Lioyd’s feqiipomente, for 150 } A w.p., about 1 1700 ft. 
co 1800 ft. heating surface each, 13fs. dle. by 10ft. long 
would suit best, but for ptompt detinety ints ant entertain larger 











17ft. di t ay ne ae 
Scotch Bondin k PE TRANSPORTER ; 
capacity See 6 for 600ft. span stated to ne 14 to 2 tons, or 50.90 ebe. 
— we) hours ; complete with masts, wire ropes, boiler, 
Splendid EL LECTRIC LIGHTING PLANT, comprising 
% H.P. Tangye Gas Engine, mag. ition, with ‘anks ; 
‘angye Suction Gas Plant ; 18 K.W. D. Figs -pole Generator, 
io amps., 100-140 volts, 1100 r.p.m., with armature, 
a, oo, new accumulators, eB cell fn ly each with 
plates. bsolutely complete and in = condition. 
Suitable “ys lighting a works or patepe: 
One N Siemens E RIC Si aaon tw for 
220 volts Dc. 160 r.p.tn., eg vonpt two-beari| 
shaft extension for direct con aa, at 
One CREOSOTING CYLINDE 74ft. 6in. “jong x 6ft. pd 
diam., s opg-ended, wi with one end detachab' ble, complete with 
rails and trolleys; or would make an excellent receiver for 
pressure. 


One Single-ended SHEARING MACHINE, to deal with 
din. plate ; and a 

One Sit PUNCHING MACHINE, te punch 
three, a. or sit holes at one time, sin. diam. 

The two machines have ae genre travelling table extend- 
ing the Width of both for ing the work forward. 

GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14, 


Fer Sale :— 


PARSONS STEAM TURBINE, 3500 K.W., 
wag aw 190 Ib. to sq. in., with. alternator, feld rotating 
and exciter complete ; volt maximum load ; 


cycles. 

WILLANS. PARSONS STEAM TURBINE and 
ALTERNATOR, 1200 K.W., 1200 r.p.m., 200 1b. to sq. in., 
11,000 volte, Feeney epee lete with exciter, also 

condensing plan’ ting water pumps, &. 

350 K.W. ALTERNATOR, three-phase. ae, 





pak by B.T.H. Co., driven by LH. 
pound Engines by Barclay, a ne qi. on LP. 
a 4ft. stroke, fly-wheel 20ft. diam., &. Very 


225 K.W. GENERATING SET, Tandem Com- 
pound me, with Corliss valve gear, 300 H.P. Gene- 
rator, by B.T.H. Coy., 500 volts, comp. wound. 

One 60 K.W. SET, three-crank compound 
engines, with Siemens dynamo, 2-polé, 500 volts, Be. 
One Babcock and Wileoek WATER TUBE 

BOILER, _ ca ft. heating surface, complete with 


underfeed sto! 
One Seow "BOILE R, 28ft. x 7ft., for 80 Ib. 


One VERTICAL BOILER, 8ft. x 4ft. 3in., new 


fire-bars and chimney. 

CROSS COMPOUND HORIZONTAL ENGINE, 
Min. h. ol, in. oe _ Sin. stroke, 12ft. dia. fly- 
wheel, y, nd Co. 


R. H. LONGBOTHAM & CO., Ltd. 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. ‘Add. : « Bugineer, Wakefield.” 2017 « 


Fe: Sale, a “Hornsby” 14 
PA§ HP. p_Bost-type Pottable OIL ENGLNE, on we wheels 
friction clutch pulley, wheel chocks, &. 

Tats coogi it, has 


Working on a private estate, done very 
little work indeed, and == jae maveent overhauled since, 
and carries the same 


oe new engin and is a 
Price 2195 “Codi 
inna 


ded bargain, Bis 
ton, Bristol Tei ust, Bristol.” Telephone: 


For Sale, a Presentation Box of 


ixstaomns, made by Beck, London; never used ; 
a0; an a Cyoetel —Ad P1145, * ‘The E Engineer * 

















a Sale, Blower, 5-in., with 
diate vishgsAte earings tat an loose ta: : Engineers 
ailsworth, Glos. 


re Sale, Boiler, 30 by 8, by 
Tinker er- Seen 5 _fesinsare for 120 lb. pressure 
contained 250 B.H.P. Compound ENUINE, by Robey ; 
ginger 15in. by in, by. 26in. stroke; rope fly-wheel. 
ther or se Immediate Cig 9 
‘4. UNDERWOOD, 3, Queen-street, E.C. 682 « 


jor Sale, | Com mplete Plant for 

ain from in. he diameter. 

“GATSHERRIE ENGINEERING CO., Well ee 
street, Glasgaw. 


For Sale, Cornish boiler, 50 Ib. 

















to 
— handling lar; cotitracts.= Address, if "iret place, Fide, d al workin; peemoare 16ft. b Price £45. 
«The Engineer ” Office. . Pris Gere nn mand BUR, Balvage Conteeee® | Surchaste Porchaser i agers Arnis, CHARLES. Wats git. 
Trained Engineer, : 
ractical T° peer omak DB! eed. A Time Recorder Wanted.} Por Sale. Crane, Steam, 5 Ton, 
INTENDENDENT or Assistant Managér; capable of taking State price and vers can be seen.-«Box T; R., Smith 4 with 1 yard iat on wood float, vag by 10h by 5ft. 
entire charge of fitting and machine shops, experienced in | Advertising cy, Ltd., 100, Fleet-street, London, A i A. UNDERWOOD, 3, Queen-street, E 683 a 


large and medium steam engifies afid general yon 
also of installing machinery at home and etroad thoroug 
organiser and strict diséiplinarian.— Address P1i46, “The 
Engiaeer” Office. P1l4é » 








As Draughtsman_or in Any 
other capacity, EMPLOYMENT REQUIRED on the 


South Coast ; years’ varied expériénce in some of the 
- est engineering works: quite fit.Address, H. W., 148, 
adywell-road, Lewisham, London, § E, 13. P48 5 


Machine and Fitting Sho op 


MAN or Assistant Works Manager, 
Shortly Permanent Responsible Progressive 
expenses and references good; five years’ 
control; 5 ie Jt ry; keen, ees, good oo 
Address, P1143, “ ithe 1¢ engineer ” O ce 143 a 


engineer Artificer, Tavalided 


out of Navy, DESIRE at Once POSITION to Take 
Charge of Stean Plant; highest references as to ability and 
charagter,—-Address, 64, “ The Engineer " Office, 654 B 


Head» 


DESIRES 
POSITION ; 


Time ag as Ne e 
mee 


Ww 
hat offers ?—A. ¥. 
PELLEY, 149, Sesknateneeed 171i ¢ 





Fer, Sale, Electric 3- "Ton Derrick 
CRANE, 60ft. steel lattice jib, with or without motor, 

415 volts, 3-phase. 
A. UNDERWOOD, 3, Queen-street, F.C. 4. 684 « 





Chains Drives (Various) for Bale; 


einen on #pplication..Address, 540, “TB 
ae 





a Ti ene 








Fer, Sale, 45 K.W. Generating 
Suni tes aE BP Booch. -sqtiare, Glasgow. 598 6 


eee 











USE FAIRLEY’S STEEL 


wherever excellence of quality is of 
Paramount importance. 





ry ext 











JAMES FAIRLEY & SONS, Limited, of siRMINGHAM & SHEFFIELD, are makers of highest 
qualities of CRUCIBLE & SIEMENS (ACID, STEEL in RODS, BARS and FORG! NG8). 


They ve ively in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 
for the saben of these and of their CARBON STEELS for tools of every description. 


HEAD OFFICE :~Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G345 








Fe; Sale, Hor. 2-Stage Air Com. 


PERRSOR, l2in. genus x 6in. and 1 
steam ; 200 Ib. 
and SONS, South 


ee Sale, “Fy dreuli Pumping amping 


ENGINE; foo ~~ Kgl gun-metal pumps With ain, 


mmediate Pl —WI 
Seber Station, London, 8. vi 





wee; 8 discs, fl -wheel, valves an, 
id con. 
pections My mt Lia ioad MMA BONS, South Bermondsey ahr 





for Sale, Motor Generator by 

G.E.C. ; skank wound motor 500 volts, 225 ; amps, co v 
to two serine wound boosters, 110 volts j pole mi ichines ; 444 
r. spay iene and SONS, South Bermondsey “ae 


For Sale, One 16 H.P. Canphat pbell 


GAs ENGINE —For pertiatlegs, apply to = * 
ag a and Sons, Ltd., White Lion-court, Laden 








Por Sale, Rees Roturbo ‘Pam, 
Ef) 


6in., coupled to 25 H.P. DC. motor, by Parker 





at | 100mm woaet with starter voltmeter 
UNDERWOOD, 3, Queen-street, E.C. 4 __ 6 a 
Pr Sale, Vertical Three- throw 
h-pressure PUMP, by Hayward-Tyler; 74in, gun. 
wel Ae angers oss's driven; immediate’ delivery, 
MS and SONS, South Bermondsey Statior + Landon, 
a " 





Por Sale, Six Belt and Stem 


DRIVEN Horizontal AIR COMPRESSORS, « 





from 100 to 985 cubic fee’ — 
RIDDEL and CO., <0, St Enoch-square, Glasgo w, $97 _ So 
’ r 
Fer. Sale, Tanks, Cast Iron, 
12x 7; one 12 x 12 x 7, one 18 x 18 > 5. Imme. 
acy) | Satlvers. 
UNDERWOOD, 3, Q:een-street. F.C 4. Bio 





Per Sale, Two Hand Fired 


Babcock and Wilcox WATER-TUBE BOILERS, each 
; at on, ft. heating surface and 336 sq. ft. grate area; now 
inet 


at 140 1b. per sq. in. working pressure. EF: ach’ with 
ee: Drums 48in. dia. Allin excellent condition. — 
ress, 651, “‘ The Engineer” Office. _ 83s 





Por Sale, Two New Fletcher 


Russell o~ FORGES, each with opening l4in. wide 
high, and l5in. deep, with burner on re S. HIND. 
Y 7 SONS. 1h. Queen Victoria-street, E.C. 4 76 


For Sale, 7 H.P. Burrell Com- 


POUND TRACTION ENGINE, in first-class condition, 
Price £700.—Apply, BURGESS, Lifeboat Villas, Neweastle, 
P1S1 ¢ 


Co, Down, Ireland. 
40 H.P. Daimler 


Sale, 
Lueenes CAR, n good condition ; can be seen - 


at th on adjustment for two or three to 
Tro ie ra Box . Kidd's Advertising Agency, Middlen 
brough. 543 6 


For Sale, 210 H.P. Steam 
At A GENERATING SET, D.C., 240 v 

pnd E ENGINEERING 5 WORKS, to the TERS SIDE BaibOE 

For Sale, 3900Centrifu ugel pk 


upled to Gwynne STEAM ENGINE, 12in. cylin 
sie 214ft. 18in. PIPING. CORNISH BOILE 


, steam. 
A. UNDERWOOD, 3, Queen-street, E.C. 4. Ho 


alloway Boiler, 24ft. by 6ft. 


6in., es pressure, FOR SALE.— adend, pal 


5 oy Hall. 
ngine, 120 H.P. } eaiceal 


G No. Eng Z.A. Type, and Power Gas Corporation fic. 


ducer, FOR SALE about. August next. Being replaced by 
electric supplies.—Address, 467, ‘‘ The Engineer” Office. 467¢ 


i eavy Bar Cuttin ng- off Machine, 

by Butler and Co. E, to take u 
diameter bars through Roilow 2 mandel JOSEPH Pugs vast ey 
and SONS, Ltd., Lawrence Hill, 


(ne Crossley wn Eng ine, 6- r 


H.P., including Coolin tw yy re by 18in. 
Sroke. with telence wheel, 5ft. By , 6in, wide akers’ 


—Box M. 572, eit 's Agency, Ltd, 
iv, Ficst-street E.C. 4 “to! 


(ne Two- Cy linder Vertical Gas 


my pe for ped coupling to dynamo of 9 K.W. at a 
speed of 500 r.p.m., suitable for wore < on town’s or p se 5 a 


gas.—Address, 5, “The Engineer ” Office 
ne 8tin. Centre me 

QO 2 High -speet 

cutting, three as new. Makers, Dent, 


LATHE, * 2s str: Bvrad lee > 
Smith and r vdy er offers t to "658, “The Engineer’ = 


oft. 6in. Gauge 04- “Wheel Coupled 
Pe TANK MOTIVE (Hudswell- me with 
—o Tin. diam. by 12in. stroke; copper box, brass 


Practically New 8ton STEAM DERRICK CRANE (Ander- 
os Yo S6ft. a“ aemene We; vertical boiler, 7ft. bigh 


n. diam., for 80 lb. w. MIP 
2-Ten STEAM DERRICR CRANE Butters), with 4ift. split 
tim 


( 
= ber ‘op vertical boiler, 7ft. by 2ft. 9in., for 
3-Ton “Ropevdriven OvEREEAD TRAVELLING CRANE 
(Cra span. 
15in. aioe ‘vin, inant 10in. ty 7in. Blake-Marsden Portable STONE 
Practically Kew. * Broadbent "GRANULATOR, with crushing 
rolls each 2)in. diam. by 16in. wide. 
5ft, MORTAR MILL, with engi ae and boiler, fitted with 
clutch arrangement so that engine and boiler muy be used 
for other purposes if desired. 


ATALOGUE of Stock eee" 2-3000 Lots, free 
on application. Inspection da taehea 

HOS. W. WARD, L ALBION WORKS 
Tel. : “ Forward, cemett.” Spl. 4101. SHEFFIELD. 


S.B.Gip IRON 


SEEK. Bars. Pla’es & Sheet... 


STRINGER BROTHERS, 


WEST BROMWICH. 


DREDGING PLANT 


CRANES. 
COAL BUNKERING VESSELS. 


WERF CONRAD, 









































FLOATING 


HOLI A 








W. G. BAGNALL, L° 


STAFFORD. 


igpar ont cl LOCOMOTIVES 


Ww 50 tons, for songs 
of ee Rater Wicemanahty and Me 
Mauens oF 


bles 
TN eS 
See Tiustrated Advt, alternate verues. 
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an wuiae 
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ach 
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THE PRINCIPAL BRIDGES OF THE WORLD— 
A COMPARISON. 
No. I. 


THERE are illustrations in plenty of the principal 
bridges of the world, in books and in the technical 
journals, but if it is required to compare these bridges, 
their relative size, their comparative importance, 
and their principles of design, it becomes necessary 
to have sketches-ot the bridges made to the same 
scale of drawing, and for this purpose the illustrations 
which form two Supplements, of which the first is 
given to-day, have been prepared. Metal arches and 
suspension bridges will be dealt with in a subsequent 
article. 

We have heard that the American bridges are the 
“‘ biggest on earth,” and some of them are certainly of 
enormous dimensions, but if the principal bridges of 
other countries are placed with them on a drawing 
side by side and to the same scale, the relative 
importance of some of them will appear not quite so 
overpowering as to justify such a claim. 


CANTILEVER BRIDGES. 


Forth Bridge.—The bridge at Queensferry over the 
Firth of Forth is admitted to be the largest cantilever 
bridge yet built. Drawn in outline to the same scale 
as other bridges, the enormous comparative size is at 
once apparent. 

There are two spans of 1710ft. each, with central 
suspended spans of 350ft. resting on cantilevers 
having680ft. projection and two anchor arms outside 
them of 690ft. each. These dimensions, with the 
towers, make the total length of main structure 5330ft. 

The trusses are not in parallel planes, but are 
inclined inwards one to the other, being 120ft. apart 
at the piers and only 31ft. 6in. at the ends. Most of 
the compression members are hollow tubes, of a 
maximum diameter of 12ft. The whole structure 
consists of 51,000 tons of steel, and carries two lines 
of rails. The total length of the viaduct, including 
the approach spans, is 8095ft., and the clear headway 
at high water is 150ft. 

Critics have said that the suspended spans are 
about half as long as they should be for both 
appearance and economy ; that the span should have 
been pin connected, both for ease of erection and for 
stress certainty ; that a single system of web diagonals 
would have been more scientific than the double 
system adopted ; and that the design was unnecessarily 
expensive. 

One reply to these remarks is that the British 
svstem of bridge design is altogether more substantial 
than those of America and some other countries, and 
that the pin system is not cared for here. At all 
events, the bridge is still standing and has not failed 
like some other ambitious structures. 

For the sake of comparison with the length of the 
Forth bridge, may be mentioned the Tay bridge as 
re-erected 1882-1887—=see later. The overall length 
in this case is 10,711ft., the number of spans is 
seventy-four, eleven of them being of 245ft. and two 
of 227ft. 

The Quebec bridge has often been held up in 
comparison with the Forth bridge as having a greater 
span, and whilst this is certainly the case, yet placing 
the two diagrams together, the fact can easily be 
noted that the one bridge has two spans, whilst the 
other bridge has only one, and that the English 
example is nearly double the length of the other. 

Britannia Bridge.—The Britannia bridge over the 
Menai Straits, was built in 1845-1850, at a time when 
wrought iron bridge work first came into use. It 
may not be properly described as a cantilever bridge, 
being in fact a continuous girder design, but the 
bridge is nearer the cantilever type of structure 
than it is to the simple girder type of design. There 
are two spans of 460ft., and two spans of 230ft. in 
this case, the overall length with the portions over 
the intermediate piers and end supports being 151 lft. 
Each span consists of two separate tubes, both the 
top and bottom flanges or chords being made up of 
cellular construction. The total weight of metal in 
the bridge is 4306 tons. 

The two central spans were floated out to their 
place on pontoons, and the two shore spans were 
erected on timber false-work, but the whole of the 
erection was arranged in such a manner that an 
initial stress was set up in all parts of the girder, with 
the view of making the girders in a true sense 
continuous. 

Blackwell's Island Bridge.—The Plackwell’s Island 
bridge over the East River near New York City has the 
next longest span to the Forth bridge. There are 
five openings, a central span of 630ft., two spans, one 
on each side of 1182ft. and 984ft. respectively, 
and two anchor arms, at the ends, of 469ft. 6in. and 
459ft., thus making a total overall length of 3724ft. €in. 
T his bridge has been criticised for its alleged false and 
objectionable lines, and for the omission of suspended 
spans in the wider openings, an arrangement which is 
said to produce very complicated stresses in the 
structure. It is also said that the omission of inclined 
struts was a mistake, as the compression is thus not 
in any way divided, and, lastly, that the dead loads 
in the structure were much underestimated. As a 
matter of fact, some of the roadways the bridge was 
intended to carry were not put in. The two larger 


openings, having the girders connected at the centre 


without a suspended span, made the stresses indeter- 
minate. 

The girders are 60ft. apart on centres, and were 
intended to support on the lower deck a central 
carriage-way with two car tracks on each side, the 
outer tracks being on an extension of the floor beams 
cantilevered outside the girders, making the lower 
deck 86ft. in width. The upper platform was intended 
to carry four tracks for the elevated tramway between 
the girders, with a promenade or footway outside the 
girders, also cantilevered out. Nickel steel was used 
for the tension members and the pins. Perhaps this 
is the longest cantilevered span in the United States. 

Quebec Bridge.—The latest competitor to the Forth 
bridge is the new Quebec bridge, built to replace the 
first structure at this place, which fell down in 1907, 
owing to the crippling of a compression member in 
the bottom chord. The new design provides a central 
span of 1800ft., instead of 1758ft., as in the earlier 
bridge, this dimension being made up of two canti- 
levers, each 580ft. projection, and a suspended span 
of 640ft. There are two anchor arms outside the 
supporting piers of 515ft. length each, making the 
overall length of the bridge 2830ft. 

The trusses are 88ft. apart, and the weight of metal 
in the new bridge is 65,000 tons, instead of 35,000 tons, 
as in the original bridge. Another mishap occurred 
when the central span was being floated out to its 
final position ; one of the four points of support failed 
and caused the whole of the suspended span to be 
thrown into the river below. This central span has 
however since been replaced, and the bridge is now 
complete. 

The proportionate length of the suspended span 
is 34 per cent. of the main opening, in close accord 
with the economic percentage of 38, as determined 
by J. A. L. Waddell for such a case. This is a 
greater proportionate length than in the Forth 
bridge, which has been criticised in this particular. 

The K system of trussing the web, as compared 
with the double system of bracing of the Forth bridge, 
is here shown to perfection; the floor beams are 
hinged at the ends for the purpose of placing the 
loads exactly central on the main trusses and the 
consequent avoidance of secondary stresses; lateral 
bracing in the top chords is omitted with the idea of 
throwing the wind resistance wholly upon the bottom 
chord, and the eye-bars are trussed to support their 
weight between the main supporting points 

It is claimed that the K system of trussing the 
main web gives greater safety during erection and 
more economy and rapidity in construction, as fewer 
temporary members are required. It also simplifies 
the details and reduces the sections of the diagonal 
bars, at the same time much reducing the secondary 
stresses. . 

Thebes Bridge-——The Thebes bridge carries the 
railway over the Mississippi in Illinois. The design 
consists of five spans, two of which, the second and 
fourth, are 521ft. 2in. long, and are provided with 
simple girders having cantilevers at each end over the 
central and end spans of 152ft. 6in. projection. Each 
end span is made up of this cantilever projection and 
a suspended span of 366ft., making a span of 518ft.6in. 
and the central span is made up of two of the canti- 
lever arms with a suspended span also 366ft. 
long, but making the third or central span 671ft. in 
length. The bridge is thus perfectly symmetrical 
about its central point. From the xsthetical point 
of view this symmetry is pleasing, but the criticism is 
made that the structure as a whole is too squat for a 
fine appearance, and that it would have been an 
improvement had there been five simple spans, all 
but the middle one being alike, and even this span 
could have been made simply an enlargement of the 
others. The bridge is for two lines of railway, and the 
trusses are 32ft. apart on centres. All are pin 
connected. The weight of steel in the bridge is 
12,000 tons, and the total length of the structure is 
2750ft. 4in. without the approaches. 

Poughkeepsie Bridge-——The Poughkeepsie bridge 
over the Hudson River consists of five spans and two 
anchor arms. The second and fourth spans are 
covered by simple lattice girders 525ft. long, 
from which cantilever arms are carried out over the 
first, fifth, and the central spans, to carry suspended 
spans. The two end spans are each 548ft. long, and 
the central span 546ft. Outside the end span are 
anchor arms each 201ft. in length, fastened down at 
the extreme ends. The piers are formed of steel 
braced legs resting upon masonry, the top of which is 
a few feet above the water level. 

The criticism has been made that in this case also it 
would -have been more economical to have made all 
the spans alike and without the cantilever and anchor 
arms, which were designed at the time when cantilever 
bridges were fashionable, and perhaps assumed to 
have some inherent virtue not now apparent. 

The bridge was originally built for a double line of 
railway, and has been strengthened by inserting 
another line of trusses midway between the original 
girders, and adding new columns in the towers support- 
ing the bridge. This reinforcing alone employed 
15,000 tons of steel. The whole length of the seven 
spans is divided into 95 equal panels of 31ft. 9}in., 
and the overall length is 3093ft. 9in. 

Cernavoda Bridge—A sketch is given of the 
Cernavoda bridge over the Danube in Roumania, 
which, like the Thebes and the Poughkeepsie bridges, 





consists essentially of five spans, the second and fourth 


spans being simple girders with cantilever at each end 
projecting into the adjoining spans, the rest of the 
structure being made up of suspended spans. 

Here the second and fourth spans have a length of 
459ft. 3in., the central span is 623ft., and the two end 
spans 459ft. 3in. long. The length of the four 
cantilever projections is in each case 164ft., and 
although the points over the piers have a somewhat 
unpleasant appearance, the perfect symmetry of the 
whole is satisfactory to the eye. The lattice bars 
forming the web of girders and cantilevers are of the 
double intersection type, and in this respect are quite 
different from the American bridges given in the 
sketches. 

Memphis Bridge.—The Memphis new bridge over 
the Mississippi River is noted for the irregularity of 
its spans, which vary from 347ft. to 790ft. 5jin. One 
span of 621ft. has a simple lattice girder with canti- 
lever arms projecting 186ft. 3#in. over adjoining spans. 
At one end of the longest span is a cantilever of the 
same length as the others, balanced by an anchor arm 
of similar length, firmly held down at the pier. The 
two suspended spans have a length of 417ft. 9}in. 
All the joints are pin connected, eyebars are used for 
tension members, while compression members have 
the form of channel or double tees. 

This structure is criticised as being both unsightly, 
uneconomical of material, its lay out of spans unfor- 
tunate, and its truss depth too small. The spans 
were, however, laid out to meet the desires of the 
War Department. There is no symmetry about the 
design, and it is not happy to have one end of the 
structure formed into an anchor arm of the through 
type and the other end as a deck span below the level 
of all the other openings. 

The bridge carries a highway and a single line of 
railway, the two lines of trusses being 30ft. apart, and 
the weight of steel employed in the structure was 
8160 tons, the length overall being 2548ft. 104in. 

Sketches are given of three other bridges, of less 
total length but yet of considerable span. 

Landsdowne Bridge—The Landsdowne bridge over 
the Indus River at Sukkur, in India, consists of a 
single span of 820ft., this dimension being made up of 
two cantilevers of 310ft. each and a suspended span 
of 200ft. The anchor arms of other bridges are here 
replaced by guys anchored back from the top of the 
piers into the ground at each end of the bridge. The 
criticism has been made that the design is “ bizarre 
in the extreme,” whatever that may mean, and that 
the structure is economic in neither weight of material 
nor cost of shopwork. But in any case the design is 
workmanlike, and shows the principle of its design 
much better than many American bridges, where the 
principle of cantilevering out to a central suspended 
span has to be sought out of its camouflage with some 
trouble and frequently cannot be seen ata first glance. 

It is supposed that a considerable part of the cost 
of this bridge was caused through the complete 
erection of it temporarily in the shops in England 
before shippin to India. 

Red Rock Bridge.—This hiding of the principle of 
cantilever and suspension may be evidenced in the 
case of the Red Rock bridge over the Colorado River, 
on the Atlantic and Pacific Railway, now part of the 
Santa Fe system. This bridge consists of one span 
of 660ft. made up of two anchor arms of 165ft. each, 
and a suspended span of 330ft. Anchor arms of 
165ft. length are provided at each entl beyond the 
main span, making a total length of 990ft. The truss 
depth varies from 55ft. to 101ft. over the vertical 
posts at the piers. It is said that the subject of 
esthetics did not receive great consideration in this 
bridge, and that architects are divided in their 
opinions as to whether the outline is pleasing, or, on 
the other hand, is harsh. 

The design has been remodelled since the bridge 
was constructed 28 years ago, the live loads being 
found to be 75 per cent. greater than they were when 
the original design was made. The bridge carries one 
line of railway, and contains 750 tons of steel. The 
shape of the cantilever and anchor arms is very 
remarkable, being similar to a bird without a head. 
The anchor arms are securely held down at the piers, 
and all the joints are pin connected. 

Connel Ferry Bridge-—The Connel Ferry bridge 
carries the Callender and Oban Railway across Loch 
Etive in Scotland. 

The span is 524ft. between the centres of the piers, 
and the remarkable feature is that the member 
supporting the cantilever arm is not vertical over the 
pier, but is inclined at such an angle that the canti- 
levers are each reduced to a length of 92ft. 3in. The 
suspended span is 232ft. in length, and the anchor 
arms on each side of the main span are each 105ft. Tin. 
in length beyond the supporting piers. 

The criticism has been made that whilst the 
symmetry of the structure is perfect and gratifying, 
yet the lines are too severe for beauty, and that the 
economies of the design are questionable. ‘The large 
triangular frames supporting the bridge are certainly 
of bold design. This bridge is the second largest span 
cantilever bridge in Great Britain, and the current 
was so strong in the centre of the river that it was 
considered not practicable to build a central pier. 
One line of railway is accommodated. 


Steet VIADUCTs. 
Viaduct.—The Leithbridge viaduct is 





Leithbridge 
probably the largest and heaviest viaduct in the world 
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of this design, and has 12,200 tons of steel in its 
structure, a length of 5327ft. and a maximum height 
of 314ft. It is situated on the Canadian Pacific 
Railway over the Belly River and valley in Alberta, 
Canada. The design, except one span, consists of 
piers of 67ft. width with simple girders between them 
of 100ft. span, all these being of the plate girder type. 
The half-through form of construction was adopted 
throughout, with the view of preventing the trains 
running off the viaduct in case of derailment. The 
girders are 8ft. deep and 16ft. apart on centres. The 
towers are made up of horizontal members and 
diagonal struts. The erection was done by a steel 
traveller weighing 356 tons. The columns are 26in. 
square and were built up of angles and plates. 

Boone Viaduct.—The Boone viaduct is claimed to 
be the largest double-track viaduct in the world, is 
2685ft. in length, and carries the Chicago and North- 
Western Railway over the Des Moines River. The 
towers are 18 in number, 45ft. in width, and the 
maximum height is 185ft. Stiff diagonal bracing is 
provided throughout without horizontal members, 
excepting at the foot of the towers. Each of the steel 
verticals is made up of two 20in. beams and one 15in. 
beam. The spans are 75ft. each, with one exception 
of 300ft., and all the girders except the larger span 
have a uniform depth of 7ft., there being four lines of 
main girders of this depth. 

Portage Viaduct.—The Portage viaduct, over the 
Genesee River, was one of the most notable of the early 
viaducts, and was originally 876ft. long, with timber 
Howe trusses 14ft. deep on timber towers, the uprights 
of the towers being connected by horizontal girths 
40ft. apart vertically, the whole supposed to be the 
boldest timber bridge ever erected. Burned down in 
1875, it was immediately replaced in metal. It was 
rebuilt again in 1903 so far as regards the deck, and 
now consists of four 50ft. spans, six 50ft. towers, two 
spans of 100ft., and one span of 118ft., the larger 
spans being of truss design. 

Verrugas Viaduct.—The Verrugas viaduct carries 
the Lima and Oroya railroad over a gorge in the 
Cordilleras, about 50 miles from Lima, in Peru. The 
viaduct consists of three trestles or towers, each 50ft. 
wide, and made up of six verticals braced together, 
the height being 256ft. above water level,and the 
trestles themselves being respectively 145ft., 252ft. 
and 178ft. in height. The spans between the towers 
are four in number, three of them being of 100ft. span 
and one of 125ft. The Fink system of trussing was 
adopted. The overall length of the viaduct was 575ft. 
It is said that this viaduct was the first large one 
built of wrought iron in America. It collapsed in 
1889, and was replaced by a three-span cantilever 
bridge, and the centre and highest tower was omitted 
from the new design. 

Lyon Brook Viaduct.—The Lyon Brook viaduct is a 
very old type, being built in 1869, and one of the 
earliest metal bridges. It carries the New York, 
Oswego and Midland Railway, and is 820ft. long. It 
consists of a series of wrought iron trestles 30ft. 
apart, making 24 spans of this dimension and one 
larger trussed span of 100ft. Wood was employed for 
several of the continuous lines, on account of there 
being less to fear from expansion and contraction, but 
wrought iron ties were used. The large span trusses 
were carried on trestles entirely constructed of iron. 

Pecos Viaduct.—The Pecos viaduct was built in 
1891, is on the Southern Pacific Railway between 
San Francisco and New Orleans, and is situated over 
the Pecos River, a tributary of the Rio Grande in 
Texas. It isone of the longest viaducts in America. 
It was originally constructed in 46 spans, 32 of these 
spans were of 35ft., two of 35ft. 3in., one of 45ft., 
eight of 65ft. Two pin connected cantilever trusses 
and anchor arms of 172ft. 6in. length and one 80ft. 
suspended span, the overall dimensions being 2180ft. 

It was constructed for a single line, and was 
strengthened in 1910 by the addition of another and 
centre line of girders supported on new cross girders 
between the legs of the towers, and at one end 19 spans 
were then removed and replaced by an embankment. 
One of the features of this viaduct is the central 
cantilever opening of 185ft. clear, and two anchor 
arms on each side of this of 85ft. length. The 
erection was done by means of a nine-ton traveller, 
which was used for both towers and girders until the 
cantilevered trusses were reached. This part of the 
erection was carried on by building out from each side 
until the centre was reached. The capacity of the 
traveller was arranged to suit the 65ft. lattice girders. 

Free Bridge, St. Louis.—The Free bridge over the 
Mississippi at St. Louis is one of the longest span 
simple truss bridges yet constructed. The trusses are 
of the “ Petit’ type and are three spans in number, 
the span being 668ft. in each case. The design is 
altogether different from the other cases of trestles 
and simple girders, and the spans of much greater 
length. A considerable weight of nickel steel was 
used in these spans. This bridge carries a railway 
line, and above this the highway, as indicated in the 
figure. 

For the purpose of comparison with the larger 
American bridges the three bridges known as the 
Runcorn bridge, the Tay bridge, and the Saltash 
bridge are shown to the same scale of drawing. 

Runcorn V.aduct.—The Runcorn bridge, over the 
river Mersey, was commenced in 1863, and carries the 
Londen and North-Western Railway, and a narrow 





footway, by three spans, each 305ft. 9in. clear. The 


entire viaduct consists of 101 openings chiefly of brick 
arches, but only the three spans over the river are 
shown. There is a clearance of 75ft. above the 
high water line, and the Manchester Ship Canal was 
made to pass under one of the spans. The bridge was 
constructed at so early a date that the lattice bars 
were placed close together, no articulation of the truss 
being attempted. 

Tay Viaduct.—The Tay viaduct, near Dundee, was 
reconstructed after the accident in December, 1879, 
when the ironwork of 12 intermediate piers and 
13 girder spans were carried away during a storm of 
exceptional severity. The viaduct as reconstructed 
is 10,71lft. in length, and is’ therefore nearly 
double the length of the Canadian Leithbridge 


and floated out to its position, being then raised by 
jacks. The central piers are of circular masonry 
35ft. diameter and 96ft. high, the side spans being of 
double masonry I1ft. square. The rails are 100ft, 
above high water. 








SMALL LOCOMOTIVES OF SPECIAL TYPES. 
No. II.* 
W.°G. BAGNALL, LIMITED. 
A NEAT little engine, the weight of which is about 


6 tons in working order and which is built very closely 
to resemble a small steam contractor’s locomotive, is 

















Fig. 6—INTERNAL COMBUSTION LOCOMOTIVE--W G. BAGNALL, LIMITED 


viaduct. The spans are not all of the same 
length, and the figure shows four of the eleven larger 
spans of 245ft. 6in. There are also two of the same 
design, but of 227ft. spans. The other spans are 
mostly of straight lattice girder design from 66ft. to 
118ft. spans, the clear headway being mostly of 77ft. 
height at high water of spring tides. 

Saltash Bridge-—The Saltash bridge carries the 
Great Western Railway over the river Tamar near 
Plymouth, and was designed by the eminent early 
engineer, I. K. Brunel, in 1859. _It is of the ‘* Lenti- 
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cular”? type, the girders consisting of lens-shaped | 
trusses, the top chord consisting of a single large 
wrought iron elliptical tube, and the curved bottom 
chord being in the form of a stretched chain, the two 
chords being connected together by open truss 
bracing. There are two spans, each of 455ft., and in 
addition to them there are 17 smaller spans of 
69ft. 3in., making a total length of viaduct of 2240ft., 
the overall length thus being greater than the 
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Pecos viaduct, and less than the Boone viaduct. 
Each main truss was made completely on the shore 


made by W. G. Bagnall, Limited, of Castle Engine 
Works, Stafford. It is illustrated in Figs. 6 and 8. 
The actual locomotive shown in Fig. 6 was built in 
1914 for use in the Philippine Islands. The overall 
dimensions are as follows :—Length over end frames, 
12ft. 10in. ; length over buffers, 16ft. 10}in. ; height 
from rail level to top of the chimney, 8ft. 4'/),in.; 
width over buffer beams 5{t. The four wheels are 
lft. 7in. in diameter, and are all coupled, the wheel 
base being 4ft. 10in., and the gauge 60 cm., or 
lft. 11}in. 
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BAGNALL LOCOMOTIVE 


The engine is of the four-cylinder type, the cylinders 
having a diameter of 4}in. and 5}in. stroke. The 
horse-power developed at 1200 revolutions per 
minute is given as being 40. The engine is started 
up on petrol, but is run on paraffin. The quantity of 
petrol carried is 2.8 gallons and of paraffin 21.8 gallons. 
The power of the engine is transmitted through 4 
pedal-worked clutch which is of the leather-faced 
cone type, to a gear box which is of the silent chain 
type and which gives two forward and two reverse 

* No. 1. appeared May 17th. 
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travelling speeds of 4 and 8 miles per hour respectively, 
and thence through a universal joint with couplings 
of the leather disc type to a worm drive on the rear 
axle. The arrangement of the worm and worm wheel 
is shown in Fig. 7. As will be observed, the thrust 
of the worm is taken by ball bearings, which are of 
the Hoffmann pattern. The ratio of speed reduction 
in the gearing is as 7 to 1. The change gear and 
reverse mechanisms are operated by separate levers, 
and there is an interlocking device which prevents the 
locomotive from being reversed without first pulling 
the reverse lever into the neutral position and with- 
drawing the clutch. A Westmacott patented 
vaporiser is fitted. The starting handle is arranged 
at the side of the leading buffer beam and is coupled 
to the engine by means of a chain and claw coupling. 

The cooling water, which is circulated on the thermo- 
syphon system, is contained in a cylindrical tank 
arranged in precisely the same position as is the boiler 
in an ordinary steam locomotive. The tank, which 
is built up of two rings, 2ft. 2gin. and 2ft. 3in. in 
internal diameter and is 5ft. long, has internally 
dished ends which serve as tube plates. There are 
in all 56 l}in. outside diameter tubes, which are 
swelled to 15/,,in. diameter at the front ends. They 
are of steel and No. 16 W.G. The internal faces 
of the tube plates are 4ft. 8in. apart. The cooling 
effect is obtained by the passage of the air through 
the tubes, no mechanical arrangement for forcing 
the air through the latter being found necessary. 
The capacity of the water tank is 113 gallons. The 
exhaust pipe from the engine is taken up the chimney, 
which serves as a silencer. A branch from the 
exhaust pipe is taken to a whistle which is operated 
by cord from the cab. The arrangement of all the 
control levers in the cab follows closely steam loco- 
motive practice and appears to be excellent in every 
way. 

The following list of approximate loads, in tons, 
which this locomotive will haul on low gear and on 
various inclines has been supplied to us by the 
builders :— 


Level. 1in 100, 1in80. lin 60. 


1in50, 1in40. 1in30. lin 20. 
130 51 44 B5 30 24 18 1] 


ANDREW BARCLAY AND SONS, LIMITED. 


Some interesting fireless locomotives have been 
built by Andrew Barclay and Sons, Limited, of 
Caledonia Works, Kilmarnock. <A series of them is 
reproduced on page 448. Fig. 9 shows what we 
believe to be the smallest fireless locomotive from the 
point of view of weight which has ever been con- 
structed. It only weighs 33 tons in working order. 
As will be observed, the engine is carried on four 
wheels, but only one axle is driven. The wheel base 
is 3ft. 6in., and the gauge 2ft. The outer casing is of 





canvas soaked in boiled oil and painted. The cab is 
of wood and the bufiers are of special shape and 
material, the plungers being of lignum vitz, backed 
up by Spencer springs. There are two cylinders, 
with 52in. bores and 8in. stroke, and we understand 
that a speed of 8 miles an hour is obtained with these 
handy little engines. 

The three other engines illustrated are all built for 
standard gauge lines. Fig. 10 is a four-coupled 
engine with cylinders 15in. in diameter by 18in. 
stroke, and a wheel base of 5ft. 6in. The particular 
locomotive illustrated was supplied to a large paper 
works in Kent, and it was designed to haul loads up to 
50 tons on gradients of 1 in 100, and round very 
sharp curves. It will, in fact, work round curves of 
only 60ft. radius. The weight in working order is 
19 tons. A somewhat similar but rather heavier 
locomotive is shown in Fig. 11, its weight in working 
order being 22 tons. It has the same sized cylinders 
as the engine shown in Fig. 10—15in. diameter by 
18in. stroke—and has also four coupled wheels, but 
the wheel base is a foot longer, being 6ft. 6in. This 
locomotive may, we believe, be regarded as repre- 
senting the firm’s standard type. At any rate, it 
has built a great many of them. The engine will 
handle loads up to 300 tons, and we understand that 
it will perform ordinary shunting work for a period 
of from three to four hours. 

A heavier and more powerful locomotive in every 
way is shown in Fig. 12. The weight in working 
order is 30 tons 10 ewt. and the six wheels are all 
coupled, the wheel base being 9ft. 3in. The cylinders 
are 16in. in diameter by 18in. stroke, and the designed 
duty of the engine is to haul a load of 100 tons up a 
gradient of 1 in 50. We may mention that the brake 
blocks are lined with Ferodo to prevent sparking. 








IRON AND STEEL INSTITUTE. 
No. III.* 
A joint discussion took place on the papers by 
Mr. J. H. Whiteley, ‘ Effect of Cold Work on the 


Divorce of Pearlite,” and Mr. J. A. Van Den Broek, 
‘** Effect of Cold Working on the Elastic Properties of 





Steel.” Brief abstracts of thes» papers are given 
below ; 
THE EFFECT OF COLD WORK ON THE DIVORCE OF 


PEARLITE. 


By J. H. Wutretey (Stockton-on-Tees). 


1. It has been shown that by annealing drillings and other 
cold-worked samples of pearlitic steels for a short time below 
the critical point—690 deg. Cent.—the values for the combined 
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carbon as given by the Eggertz colour test can be considerably 
raised. 
2. The effect of annealing such cold-worked steels is to cause 
the carbide lamin of the pearlite to break up quickly into a 
series of spheroids. The change begins at about 500 deg. Cent. 
and proceeds with increasing rapidity as the temperature is 
raised ; on annealing at 680 deg. Cent. this pearlite-divorce can 
be completed in less than two hours even in a eutectoid steel 
when the lamine are very thin; very coarse pearlite requires 
about four hours’ heating. As is well known, to bring about 
this result in the unstrained steel many days’ heating is required. 
3. The condition obtained by annealing at 650 deg. Cent., 
after cold-working the metal, resembles in several respects that 
obtained by quenching and tempering for about two hours at 
the same temperature. 


THE EFFECTS OF COLD WORKING ON THE 
ELASTIC PROPERTIES OF STEEL. 


By J. A. Van Den Broex, Instructor in Engineering 
Mechanics, University of Michigan. 


Apparatus.—The material considered in this paper was a low 
carbon, hot-rolled, mild steel, and the tests were made by the 
author in the testing materials laboratory of the University of 
Michigan. The machines used were straining machines and not 
loading machines. Strain is here defined as deformation per 
unit of length, stress as load per unit of area. 

Tests.—In the tension tests the specimens were tested by the 
usual method and gripped between wedge grips. The com- 
pression tests were all performed on specimens not less than 
9}in. and not more than 20in. in length. The ends of each com- 
pression specimen were faced so as to make them perfectly flat 
and parallel. 

Possibly some will question the advisability of using such 
relatively long compression specimens, t.e., for which the ratio l/r 
is so high. Most experimenters, it seems, have confined them- 
selves, in compression tests, to short columns, sometimes only 
lin. long, presumably to obviate possible errors due to buckling. 
It appears that one may anticipate two errors in compression 
tests, one as the result of buckling and another as the result of 
friction between the bearing blocks and the ends of the specimen. 
The latter error, it seems, is nearly always present, and its dis- 
turbing effect increases as the length of the test specimen de- 
creases. The effect of buckling, although it plays a very im- 
portant part in structural columns, it is believed may be neglected 
in laboratory tests, provided the specimen is carefully prepared 
and the test carefully performed. When buckling does occur, 
the error is accumulative, and marks the end of the test. 
Similarly, if one is able to load in compression an unbraced 
specimen lin. square and 20in. long, to a stress of 80,000 Ib. per 
square inch, and have such specimens support a load of 75,000 lb. 
indefinitely, one may conclude that the effect of buckling is nil. 
A compression specimen sometimes may be strained, under a 
constant load, a considerable distance after the elastic limit is 
passed, without buckling. Ordinarily, however, buckling sets 
in as soon as the elastic limit is reached. 

Measurements.—The angular strains in the torsior tests were 
measured by an are and pointer clamped 12in. apart on the 
specimen. The linear strains in the tension and compression 
tests were measured with a Berry strain gauge. 

The Cold Working.—The cold stretching was accomplished 
in the tension machine by stretching specimens beyond their 
original elastic limit any desired amount. The cold compressing 
was accomplished in especially designed braces. - Fig. 1 shows a 
lin. square specimen in the 200,000 Ib. capacity Riehle tension 
and compression machine, ready to be compressed. One half of 
another brace, the one next smaller in size, is depicted to the 
left in Fig. 1 to show the V groove and the steel lining of the 
wooden braces, which proved necessary. A set of braces 





varying by lin. in length from 2lin. down to 16in. were especially 
| designed for the cold-compression process. If, for example, a 
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cold-compressed. speci was desired long enough after cold- 
compression tc be used in a tension test, a bar of mild steel lin. 
equare, 22in. long, and with both ends faced, was selected. This 
specimen was first oiled and then clamped in the 2lin. brace, 
leaving $in: of steel projecting outside of the brace at each end. 
The clamps were very thcroughly tightened to ensure perfect 
bearing along the entire length of the bar, after which cold- 
compressing could be commenced. As the compression progressed 
the specimen naturally increased in size transversely, but 
this swelling was easily taken up in the wood and in the steel 
clamps. After compressing a 22in. specimen to 2lin. in the 
2lip. brace, the load was released, the braces taken off, and the 
operation repeated in the 20in. brace. In this manner a bar, 
22in. long, could be shortened 3in., while maintaining a perfect 
alignment throughout the cold-working process. The braces 
were purposely designed long, so that the cold-compressed bars 
might subsequently be tested in tension, and have sufficient 
length to allow space for the grips of the machine and for the 
strain gauge. of 

The cold positive twisting was easily accomplished in the 232 
inch-pound capacity Olsen torsion machine. Difficulty occurred, 
however, as soon as twisting in a negative direction was 
attempted. In the first trial the torsion machine was lifted off 
its base and the specimen twisted out of alignment, because the 
machine was not designed to perform negative twisting. By 
providing a suitable steel framework for the recording end ¢f the 
torsion mathine, and weighing it down with a few tons of cast 
iron, 2in. diameter round bars were successfully cold twisted in 
two directions. 
j@ Discussion of the Data.—The elastic properties of steel con- 
sidered in this paper are of three kinds—namely, tension, com- 
pression and torsion (shear). Four different kinds of cold-worked 
steel were each tested for these three kinds of elastic properties— 
namely, steel as received, steel cold stretched, steel cold com- 
pressed, and steel cold twisted. Two hundred and fifteen 
specimens were tested,and curves were plotted for each test. 
Representative curves are selected and grouped together for pur- 
poses of comparison. Elastic limit in this paper is understood 
to be the stress at which the curve first deviates from a straight 
line. In néarly all cases the point is quite clearly defined on the 
curves. By yield point is meant the stress at which the steel 
begins to deform very rapidly under very small increments of 
stress. Although not so clearly defined as the elastic limit, it is 
nevertheless necessary to refer to it occasionally. 

Cold Stretching Steel does not Lower its Elastic Limit in Com- 
pression.—tIn nearly all the literature of the last twenty years op 








Fig. 1--COMPRESSION TEST 


the effect of overstrain on steel, the statement occurs that cold 
stretching, although raising the elastic limit in tension, lowers the 
elastic limit in compression. The generally quoted statement 
that stretching steel lowers its elastic limit in compression pro- 
portionally: to the amount it was stretched beyond its original 
elastic limit, is not substantiated, either by Bauschinger, or by 
Muir, or by the author, and the author has failed to discover any 
original data anywhere which seems to substantiate that con- 
tention. The apparent discrepancy between the results of 
different authors seems to be due to the fact that the significance 
of ageing and tempering has not always been sufficiently 
emphasised. In these experiments everything seemed to point 
to the fact that tempering at low temperatures was equivalent 
to accelerating the effects of time. If the contentions set forth 
in this paper are correct, it would appear that the strongest 
evidence Rosenhain mentions against the validity of his favourite 
amorphous cement theory is invalid, and Beilby’s amorphous 
cement theory emerges better substantiated than ever. 

The Effects on Elasticity of Cold Twisting are Proportional to 
the Distance from the Axis.—The natura] explanation seems to be 
that in cold twisting the outside of the bar is strained severely, 
while at the centre of the bar the material is strained very 
slightly. When a twisted bar is tested in tension, since its 
elastic properties vary from the centre to the outside, the result- 
ing curve will be a compromise between the two. If the amount 
of steel similarly strained was also directly proportional to the 
distance from the axis, a straight line curve could be expected 
for the tensile stress-strain curve of a cold twisted bar. Since, 
however, the cross-sectional area of steel similarlystrained varies 
as the square of the distance from the axis of the shaft, the curve 
to be expected is a second degree curve, which is borne out by 
the experiment. 

The Effects of Cold Working on te Elastic Properties of Steel 
are Probably a Function of the Strains and Independent of the 
Stresses Involved in the Cold Working Process.—The interestin; 


many of them obtained from entirely different sources, were used 
for the tests discussed in this paper. Within the changes in 
chemical composition, in these twenty-five different sources of 
test specimens, no variance with the laws of the effects of cold 
working on the elastic properties of steel could be detected. If 
we distinguish the several kinds of elasticity and cold working 
as being of different direction and sense, for example, tension 
and compression as of the same direction, but opposite sense ; 
positive torsion (+- shear) and negative torsion (— shear) as of 
one direction but opposite sense ; but torsion (shear) and tension 
respectively as being of different direction, then we may say :— 

1, When mild steel is cold worked and properly aged or 
tempered, and subsequently tested in the same sense as that of 
the cold working, its elastic limit may be raised more than 100 
per cent., and from 10 to 20 per cent. beyond the stress at which 
cold working was discontinued. 

2. When mild steel is cold worked in one direction and pro- 
perly aged or tempered, but tested in either one of two senses of 
a different direction, then its elastic limit may be raised some 
50 per cent. 

3. When mild steel is cold worked in one sense and properly 
aged or tempered, but tested in the opposite sense, then the 
elastic limit remains at the value of the original elastic limit, but 
the yield point is raised. 

4. When mild steel is cold worked in any direction or sense 
and tested in any direction or sense, without any ageing or 
tempering, then the elastic limit falls below the value of the 
original elastic limit, often down to zero. 

5. Tempering cold worked steel at temperatures from 100 deg. 
to 300 deg..Cent., or ageing cold worked steel, has a tendency to 
perfect its elastic properties. Tempering merely accelerates the 
effects of time. 

Analysis of the Cold Drawing Process.—The question is asked, 
“What are the effects of-cold drawing on steel ?’’ It appears 
that, as far as the elastic properties of the specimen are con- 
cerned the effects of cold drawing are the same as those due to 
cold stretching, and are thus illustrated by the several curves 
shown in this paper. 

The Effects of Cold Working upon Elastic Properties of Steel 
are Permanent.—The doubling or even tripling of tensile or 
torsional elastic properties of steel, if enticing to the man com- 
mercially interested in steel, inevitably leads him to inquire into 
the permanency of these effects. Stress-strain curves of cold- 
drawn steel which was aged at least six months and probably 
many months more, give some idea as to the permanency of the 
effects of cold working upon steel. They manifest a perfect 
and high elastic range. Incidentally, they show how the elastic 
limit of steel is inevitably reduced to its original value upon 
heating it above the critical temperature, and allowing it to cool 
in air. Possibly the most emphatic argument for the per- 

y of the beneticial effects of cold working steel is found 
in the continued use of cold-worked steel during generations. 
It is stated that the Brooklyn Bridge, constructed in 1872, made 
almost throughout of cold-drawn wires, is permitted to be 
stressed at present at least to double the stresses for whichit was 
designed, based upon the reports of various technical commis- 
sions. Cold-rolled shafting has beer used for a great many 
years, and helical springs are preferably made of cold-drawn 
wire. Never, in such cases, has a loss of elastic properties been 
noticed with time. Although the merits of the square twisted 
reinforcing bar is a matter under dispute, it is never even inti- 
mated that its elastic properties may be deleteriously affected 
with time. 

Dr. Rosenhain was able to say from work done at 
the National Physical Laboratory, that the facts 
brought forward by Mr. Whiteley as to the divorce 
of pearlite were thoroughly borne out by experience. 
The whole process was greatly accelerated if the 
material had been previously strained by cold work, 
but the explanation of the phenomenon was a very 
open question. With regard to Mr. Van Den Broek’s 
paper, he took up a sceptical attitude for the reason 
that the experimental method was entirely inadequate 
and unsuitable to the purpose. As to the practical 
conclusions of the paper, it would be agreed that the 
raising of the elastic limits by cold working had its 
value for certain purposes, as in the cese of cold drawn 
wire with its high elastic limit. It was necessary to 
point out. however, that where the elastic limit was 
raised by alternate stresses, its value became entirely 
fictitious, and material under such conditions was 
not better but rather worse than when in the annealed 
condition. 

Dr. C. H. Desch expressed regret that Col. Belaiew’s 
paper had not been presented to the meeting. It 
seemed to him that the discussion on the two papers 
which had been read would be very useful if the other 
paper had been included, dealing as it did with 
interesting practical applications of the points 
discussed. 

Mr. D. Hanson presented the paper by Dr. Walter 
Rosenhain and himself, ““A Cause of Failure in 
Boiler Plates.” A brief abs:ract follows :— 


A CAUSE OF FAILURE IN BOILER PLATES. 
By Watrer Rosenuarn, D.Sc., F.R.S., and D. Hanson, M.Sc. 


The occasional cases of failures in boiler plates met within 
practice have formed the subject of several papers and dis- 
cussions before the Iron and Steel Institute in recent years. 
A number of such cases have been investigated by the authors, 
and it seems desirable to present an account of one which offers 
features of particular importance which do not appear to have 
been previously noticed. These features are of special 
importance, because it may be found that they afford a clue to 
the cause of failure in other cases, particularly in boiler plates of 
the largest dimensions. 

The failure in question occurred in the last stage of the 
manufacture of the plate. The plate has a thickness of 1 }in. 
and measures 4ft. 4in. in width by llft. in length. It was 
manufactured under a stringent specification, but cracked along 
a line slightly curved from the longitudinal during the straighten- 
ing of the edges after the bending operations had been com- 
pleted. Inquiry showed that the bending operations had been 
carried out in stages in the cold, the plate being subjected to 
intermediate annealings between the various stages. 

The material of the plate was first submitted to chemical 
analysis, and it was found that there is nothing abnormal in this 
composition, which in fact represents a mild steel of high quality. 

Tensile tests taken from the outside and inside of the plate as 
received showed nothing abnormal, except perhaps a slight 
indication of an 1 condition of the steel in the com- 








point as to whether the effects of cold working, here di d, 
are dependent on the stresses involved in the cold working of the 
steel, or are determined by the degree of deformation “eta to the 
specimen as the result of cold working, cannot be fully deter- 
mined from the results of this investigation. It seems certain, 
however, that the stresses set up in cold working have little to 
do with the changes in elastic properties, and it seems likely that 
changes in elastic properties of steel are determined by the degree 
and kind of deformation given to the specimen in the process of 
cold working, regardless of what stresses were involved in 
bringing these deformations about. Twenty-five different bars, 


paratively large difference between elastic limit and yield stress. 

Since the tensile tests showed little or no departure from the 
normal in the material of this plate, it became desirable to apply 
other tests in order to ascertain whether the properties of the 
steel were really as satisfactory as the tensile tests would indicate. 
For this purpose an impact test has been used. On the material 
as received this test gave a mean figure of 0.75 kilogrammetre 
per square centimetre, which is, of course, very abnormally 
low, a reasonable value for a boiler plate of this kind being 





from 8 to 11 kilogrammetres per square centimetre. It was 


et 


thought that possibly this low value might be due to cold work 
which the plate had received, leaving it in a work-hardened and 


possibly, internally strained condition. The impact tests were 
therefore repeated on specimens of the plate which had heey 
annealed for 30 min. at 550 deg. Cent. The mean result of six 
impact tests made on the steel in this condition gives a value of 
2.90 kilogrammetres per square centimetre. It will be seen that 
this very low temperature annealing, by removing cold work and 
internal stress, has improved the impact behaviour of the 
material quite appreciably, but that, even when thus treated, it 
is still very far below the normal value for steel of this grade, 
This is indicated by the impact figures given on samples of the 
plate after normalising at 900 deg. Cent., when values of 10.78 
and 11.72—mean, 11.25—kilogrammetres per square centimetre 
were obtained. 

It is evident from these figures that the steel of the fractured 
plate is in an abnormally bad condition, presumably as the 
result of some treatment—thermal or mechanical, or both— 
which it has received during manufacture, and it became 
necessary to discover, if possible, the cause of this abnormality. 

The general microscopic examination of the steel Showed at 
first sight nothing abnormal. More careful examination of the 
structure, however, particularly after it had been etehed in such 
a way as to develop the ferrite boundaries, revealed a striking 
peculiarity. This takes the form of relatively very large ferrite 
crystals in the carbonless bands of the structure, and the inference 
is that the abnormal impact behaviour of the steel as received 
may be due to the development of coarse crystals in the carbon- 
less bands which occur in this material, and the possibility is 
suggested that the failure of this plate may be connected with 
the phenomenon of grain growth which has in recent years been 
discovered in the case of iron and very low carbon steel. 

In view of the results obtained by various investigations, the 
observations made on the boiler plate which forms the subject of 
this paper at once suggested that the development of coarse 
ferrite crystals in the carbonless bands of the plate was the 
result of grain growth following upon deformation in the cold 
and subsequent low temperature annealing. When it is borns 
in mind that this plate was bent cold and then annealed severa! 
times in succession, it will be seen that the conditions likely to 
produce grain growth in carbon-free areas had been present 
The authors, however, were not satisfied with a general inference 
of this kind, but endeavoured experimentally to reproduce the 
conditions under which the steel had developed the coarse and 
relatively brittle structure which it possessed when received. 
For this purpose two series of experiments were undertaken, 
and the evidence secured affords a considerable degree of proof 
of the view put forward. It is further evident that normalising 
the material, or indeed merely heating it to a temperature above 
the critical range, is sufficient entirely to obliterate this grain 
growth and all its evil effects. 

This conclusion indicates that the presence of carbonless 
bands, which is regarded as a normal feature and has not hitherto 
been considered a serious source of danger or weakness in a boiler 
plate, may become the cause of failure if associated with a 
suitable combination of mechanical deformation and low 
temperature annealing. If carbonless bands are to be regarded 
as a normal feature in boiler plates—and in existing practice 
this is probably inevitable—and if deformation in the cold, such 
as bending, &c., is otherwise a desirable practice, it seems that 
subsequent normalising is necessary, or certamly desirable, as a 
safeguard against dangers of the kind described here. 


Mr. J. Ainsworth referred to the statement in the 
paper that the failure occurred in the last stage of 
manufacture, and that the cracking took place during 
the straightening of the edges. As a plate manu- 
facturer, he could scarcely agree that under those 
circumstances the failure took place during manu- 
facture. 

Mr. C. H. Ridsdale said he had formed the impres- 
sion that the failure was due to repeated annealings 
having caused too much decarbonisation and growth 
of grain, rather than crystalisation resulting from 
deformation at low temperatures. He had himself 
carried out some experimental work on this subject 
from 20 to 25 years ago. He had worked in those 
experiments with an acid open hearth boiler plate, 
and he had pointed out that all steels would readily 
develop cold deformation brittleness, but that some 
of them, which were rather less susceptible as rolled 
material, immediately gained in susceptibility if 
they were first annealed or soaked or heated for a 
short time to about 1000 deg. Cent. In the absence 
of conclusive proof to the contrary, he was still 
inclined to attribute the failure to the repeated 
annealings, which had predisposed the steel to 
brittleness. 

Dr. Stead said he had noticed the same kind of 
failure as that described in the paper take place in 
drawn wire. The wire became quite brittle in 
certain parts owing to the existence of cleavage 
planes, and there was naturally a tendency in crystal- 
lised materials to break along these planes. 

Dr. Hatfield could not accept the explanation given 
in the paper as being conclusive, and he would like 
to ask the authors if they had examined test pieces 
from similar boiler plates which had not failed in the 
way described, although treated under precisely 
identical conditions. It would also be of interest 
to know the temperature of the intermediate annealing, 
and if they had evidence to support the statement 
made in the paper that, although the conditions 
under which failure occurred in boiler plates possessed 
no apparent resemblance to those of an impact test, 
yet experience had shown that materials which gave 
a low figure under impact testing were liable to fail 
under static conditions. The point was a very 
important one, and if the authors possessed the 
necessary evidence it ought to be brought forward. 

Mr. E. H. Saniter concurred in the explanations 
given in the paper, and thought they had brought 
forward clear evidence that the brittleness corre- 
sponded with 9 definite amount of cold work. 
Independently of the theories brought forward by 
the authors, there were two outstanding facts which 
ought to be mentioned. One was the great advantage 
of normalising boiler plates at suitable temperatures, 
and the other, the advantage of making boiler plates 
in a form of steel which did not contain the banded 
structures. 

Dr. Rosenhain, replying to some of the points 
which had been made, said he could not agrec that 
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the failure was due to repeated annealings. It had 
been suggested by Mr. Ridsdale that the relatively 
coarse crystals were in the plate as it left the mill, 
and were not the result of subsequent deformation ; 
but he thought the microstructure of the plate 
negatived that suggestion. With regard to the 
questions raised by Dr. Hatfield, they had examined 
many test pieces from similar plates which had not 
failed, and those plates did not show the abnormal 
low impact value obtained with the plate which failed. 
There was no doubt that the plate had been annealed 
below the critical temperature, and although he could 
not give the evidence for the statement that materials 
whica gave a low impact figure were liable to fail 
under static conditions, because the information was 
confidential, yet he could assert there was ample 
evidence to justify that statement. 

Mr. E I. Law presented his paper 
Mass on Heat Treatmen’.”’ 

Mr. Cosmo Johns did not believe there was any 
need to assume that the atomic structure had any 
relation to the physical properties of steel. The 
steel maker had quite enough troubles to overcome 
without bringing that into the argument. 

Dr. McCance thought that further work would be 
necessary before the explanation of the author in 
regard to the change point in neighbourhood of 
120 deg Cent. could be accepted. He hoped that 
Mr. Law would continue his experiments, as the 
phenomena connected with the sudden slowing down 
of the rate at which cooling took place were somewhat 
complicated. 

Sir Robert Hadfield said without doubt there was 
spontaneous generation of heat at the critical temper- 
ature, and as his own work on the subject was being 
continued, he hoped to present a paper to the 
Institute on the subject. In connection with the 
hardness test, he would remind the conference that a 
prize had been offered for work on that subject to the 
Institution of Mechanical Engineers, but that so 
far the response had been somewhat meagre. He 
had, however, received an interesting communication 
from Mr. Shore, which he had been asked to make 
public. The cable that had come to hand was to the 
effect that the true scientific relation of ball and 
scleroscope had been discovered and that ball hardness 
could be measured up to a figure of 80°. A further 
and fuller communication would doubtless follow, 
which would include an exhaustive analysis of both 
methods. 

Mr. G. 8. Heaven regarded the paper as being of 
great value to the steel user. The proof of the 
existence of this low temperature thermal point 
appeared to be fairly complete, and might have a 
great bearing in solving some of the problems of the 
hardening shop. The speaker referred to the case 
of a form cutter of rather intricate design which had 
suddenly failed. All kinds of heat treatment had 
been tried to get over the trouble, and evidence was 
finally obtained that whatever the reason for the 
failure, the cause of the trouble was somewhere in the 
low temperature region. The practice which had 
developed as the result of that investigation was that 
tools previously normalised were hardened by 
immersion in water for a certain number of seconds, 
depending on the size and shape of the tool, and were 
then immediately plunged into oil. He would like 
to ask Mr. Law whether, in his opinion, the lag induced 
by the cooling in oil allowed the thermal change to 
proceed, and whether that was the explanation of the 
remedy which was obtained by the method they had 
introduced. 

Mr. H. H. Ashdown referred to work which had 
been carried out at Woolwich on this subject as long 
as ten years ago. The investigation had been carried 
out with actual massive gun forgings, so that the 
results were of more practical interest than those 
obtained with small pieces of metal. In cooling out 
large masses like gun forgings, three distinct dis- 
turbances, due to evolution of heat, had been noted, 
and it was an interesting problem what actually took 
place at those points. He believed that Dr. Hatfield, 
working up from the bottom, had also come across 
this particular point dealt with in the paper, but 
nothing could be said about that at the present time. 

Mr. E. H. Saniter said that some years ago he had 
obtained remarkable results at a temperature of 
250 deg. Cent., which were of the greatest practical 
value. There seemed to be no doubt that a stressed 
material, if reheated to a comparatively low temper- 
ature, had the effect of strain removed. 

Mr. Law, in concluding the discussion, said he could 
not agree with the suggestion that the theoretical 
explanation given did not fit in with practice. 
Mr. Heaven had referred to a somewhat important 
point in connection with hardening operations, and 
he agreed that a probable explanation was to be 
found in the new low critical point. 

The other papers included in the agenda were 
taken as read, and will be discussed by correspondence. 

It was announced that Carnegie research scholar- 
ship awards had been made as under. To Mr. Samuel 
L. Hoyt, who, since his return to the United States 
in 1913, has been in charge of metallographical work 
at the University of Minnesota. He has carried out 
several investigations on ‘Inclusions in Ordnance 
Steel.” A grant of £100 has now been made to him 
by the Council of the Iron and Steel Institute to 
enable him to study “* The Foreign Inclusions in Steel, 
their Occurrence and Identification.” A similar 
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grant to Mr. Joseph Needham Kilby, manager of the 
open hearth department of Messrs. Brown, Bayley’s 
steel works. He has presented three papers dealing 
with ‘Steel Ingot Defects” to the Iron and Steel 
Institute, and an award of £100 has been made to 
him to carry out an investigation of ‘‘ The Basic 
Open-Hearth Process of Steel Making in all its 
Branches.” Mr. George Patchin, lecturer in general 
metallurgy and iron and steel at the Sir John Cass 
Technical Institute, and research chemist with Messrs. 
Riley and Harbord, Westminster. He has carried 
out research work on “‘ Cartridge Brass ’’ and “ Acid 
Resisting Iron Silicon Alloys” for the Munitions 
Inventions Department. A grant of £100 has been 
awarded to him for the purpose of research on ‘‘ Semi- 
Steel and its Heat Treatment.” Mr. John A. Van 
Den Broek has published valuable original work on 
“ The Effect of Cold Working upon the Elastic Pro- 
perties of Steel,’ and the Council of the Iron and Steel 
Institute has awarded him a grant of £100 from the 
Carnegie Research Fund to enable him to continue 
his research work on “ The Elastic Properties of Steel 
and Alloys.” 

The Secretary stated that he had been asked by 
Technical Committee No. 3, which was investigating 
Steel Works Practice, to request that those firms who 
had not yet sent in replies to the questions asked 
because they were not conversant with German and 
American practice, to give any information on the 
other points raised which they were able to furnish. 








LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. III.* 
THE SLITTING-MILL.—-No. I. 


Sixty or seventy years ago the slitting-mill 
occupied a most important position in the iron trade. 
It was in widespread use for cutting or slitting up 
strips and flat bars into hoop iron and rods for nail- 
making and other purposes. The decay of the hand- 
made nail trade on the one hand, and the development 
of the rolling mill on the other, led to its suppression, 
and to-day it is doubtful whether there is more than 
one slitting-mill in working order in this country, and 
whether even that is in regular use. 

But although it has fallen into disuse, the history 
of the invention, or rather of the introduction into 
this country, of the slitting-mill is important, in that 
the earliest application of the rolling mill in the 
manufacture of iron was for the flatting of hammered 
strips preparatory to slitting; moreover, it forms 
one of the most interesting chapters in our 
industrial annals, and we find clustered around it 
quite a number of traditional stories. 

The best known of these stories is that of Foley, 
as related by Coleridge :— . 

‘‘The most extraordinary and the best attested instance of 
enthusiasm existing in conjunction with perseverance, is related 
of the founder of the Foley family. This man, who was a fiddler, 
living near Stourbridge, was often witness of the immense 
labour and loss of time caused by dividing the rods of iron, 
necessary in the process of making nails. The discovery of the 
process called splitting, in works called splitting-mills, was first 
made in Sweden, and the consequences of this advance in art 
were most disastrous to the manufacturers of iron about 
Stourbridge. Foley, the fiddler, was shortly missed from his 
accustomed rounds, and was not again seen for many years. 
He had mentally resolved to ascertain by what means the 
process of splitting of bars of iron was accomplished; and, 
without communicating his intention to a single human being, 
he proceeded to Hull, and thence, without funds, worked his 
passage to the Swedishiron port. Arrived in Sweden, he begged 
and fiddled his way to the iron foundries, where, after a long time, 
he became a universal favourite with the workmen; and, from 
the apparent entire absence of intelligence, or anything like 
ultimate object, he was received into the works, to every part of 
which he had access. He took the advantage thus offered, and 
having stored his memory with observations and all the 
combinations, he disappeared from amongst his kind friends as 
he had appeared, no one knew whence or whither. On his return 
to England he communicated his voyage and its results to 
Mr. Knight and another person in the neighbourhood, with whom 
he was associated, and by whom the necessary buildings were 
erected and machinery provided. When at length everything 
was prepared, it was found that the machinery would not act ; 
at all events, it did not answer the sole end of its erection—it 
would not split the bar of iron. Foley disappeared again, and 
it was concluded that shame and mortification at his failure had 
driven him away for ever. Not so: again, though somewhat 
more speedily, he found his way to the Swedish iron works, 
where he was received most joyfully, and, to make sure of their 
fiddler, he was lodged in the splitting-mill itself. Here was the 
very end and aim of his life attained beyond his utmost hope. 
He examined the works, and very soon discovered the cause of 
his failure. He now made drawings, or rude tracings; and 
having abided an ample time to verify his observations, and to 
impress them clearly and vividly on his mind, he made his way 
to the port, and once more returned to England. This time he 
was completely ful, and by the results of his experience, 
enriched himself and greatly benefited his countrymen. This 
I hold to be the most extraordinary instance of credible devotion 
in modern times.’’—Letters, Conver tions, and Recollections of 
S. T. Coleridge, Esq. 1836. ii. 129. 


Another, and perhaps more interesting, version of 
the Foley story is given in Playfair’s British Family 
Antiquities :— 

“One Richard Foley, a nailer and rather addicted to the 
alehouse, is said to have been one day drinking when his wife 
entered to tell him that the cow was seized for rent . . . Up rose 
Richard, and swore that he should never be told so again, and 
away he went, and was not seen again for three years, when he 
returned from Holland with the invention of the slitting mill. 
He had worked his passage out there, and maintained himself 
by begging and playing on a flute. In this manner he went 
at intervals, in the -habit of a mendicant, and with the counter- 
feited appearance of an idiot, to the slitting mill where no 
strangers were allowed to enter. The foolish piper was not 
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admitted for a great length of time, but after two years returning 
at intervals, always longer and longer, he was let in, and saw the 
nature of the machine, which indeed is all that is necessary to 
see in order to get it made. When he returned to England he 
s00n found monied people to support him, for it is clear he must 
have been s man of great mind and pen _ Before he died 
he built and endowed an hospital, still maintained, on a great 
seale for an individual. The tradition goes further, and says, 
when the mill was first made it soon broke to pieces, when Foley 
was conscious he had forgot something, and went back to the 
mill in Holland, playing on his flute. As he had been long 
absent at intervals formerly he got admittance as usual; but 
the thing he had forgot was the small stream of water that runs 
constantly on the slitters, to keep them cool. The instant he 
saw this his count hanged, and if he had not got off very 

ily would have been taken ; for the Dutch had heard that 
their secret had made its way over to England, and they 
suspected the counterfeit idiot, whose face very naturally 
betrayed him, at the moment when he saw the only thing he 
wanted to know.”—Playfair: British Family Antiquities, 
1809, ii. 217. 

It will be observed that Coleridge makes Foley a 
fiddler, and sends him to Sweden, whereas Playfair 
calls him a nailer, and gives him a flute to play, and 
says he brought the invention from Holland. Both 
agree as to the necessity for a second journey, but 
Playfair is the more circumstantial as to the cause of 
failure, in the first instance, in that he ascribes it to 
the omission of the water spray over the slitters. 

Now both these accounts rest entirely upon locai 
tradition, and were written about two hundred years 
after the occurrence of the events described, so that 
while there can be little doubt that there must have 
been some foundation for the tradition, there was the 
fullest opportunity for erroneous statements to creep 
in, and although it seems a pity to question the 
credibility of these fine old tales, recent investigation 
has shown that at the date of the erection of his first 
slitting mill, Foley was already an ironmaster, and on 
a fairly large scale for those days. Moreover, there 
is reason for thinking that they make the wrong man 
the hero of the story. 

Shaw, in the preparation of his History of Stafford- 
shire, made extensive use of the historical and 
topographical notes of Dr. Wilkes, of Willenhall. 
This author, referring to the Hyde in Kinver, states :— 
‘Here was the first mill for rolling and slitting iron 
that was erected in England. One Brindley, whose 
posterity enjoyed it till about twenty years ago, went 
into Germany, there acted the part of a fool, and 
brought from thence this most excellent machine, 
which has been so serviceable and has brought so 
much money to this country.” Assuming that this 
account is based on the notes of Dr. Wilkes, it is far 
more deserving of credit than those concerning Foley. 
Dr. Wilkes—born 1691, died 1760—wrote very much 
closer to the actual date of the occurrence than either 
Playfair or Coleridge, and further, he lived in the 
district, and most probably was personally acquainted 
with members of both the Brindley and the Foley 
families. It has been shown that the two families 
were connected (The Genealogist, vi., p. 117). George 
Brindley, ironmaster, who lived at the Hyde, was 
the son of William Brindley, of Willenhall; he 
had four daughters, one of whom became the second 
wife of Richard Foley, while another married one of 
Foley’s sons by his first wife. One authority tells us 
that Richard Foley “was first a seller of nails, 
afterwards a forgemaster, and a very honest man 
at Stourbridge in Worcestershire.” He was the son 
of a nailer, at Dudley, where he was born in 1580. 
He died in 1657. His son Thomas, 1617-1677, 
appears to have been a man of great ability ; a grand- 
son of his was raised to the peerage, 1711-12, as 
Baron Foley of Kidderminster. The peerage became 
extinct in 1766, but ten years later it was revived in 
the person of another descendant of Richard Foley. 

There is yet another version of the Foley story 
which deserves mention!; it appears to be a 
comparatively modern production, and while it retains 
the fiddle, discards the nailer and his proclivity for 
the alehouse. The Foleys are already ironmasters at 
the Hyde Works, near Stourbridge, and the 
adventurous member of the family is one of the sons 
who journeys to the Ural Mountains, whence the nail 
rods imported into this country. are supposed to come. 
The story is made quite interesting and is very 
circumstantial, but its value as historical material is 
negligible. 

Before leaving tradition, it will be well to refer to 
the Kirkstall Forge .story, which may be dismissed 
quite briefly :— 

“ The first mill erected in England for slitting iron 
into nail rods was erected at Kirkstall Forge, near 
Leeds, about the year 1594.’ The statement appears 
as a footnote in the fourth edition of Beecroft’s 
“Companion to the Iron Trade, 1857 ”’?; it does not 
appear in the third edition. It has been repeated by 
other writers from time to time, but so far as the 
present writer is aware, there is absolutely no evidence 
in support of it. Indeed, in view of what the 
celebrated Leeds antiquary, Ralph Thoresby—writing 
about the year 1714—says, it is difficult to avoid 
thinking that a mistake of a century has been made 
in the date of this mill. Thoresby’s account runs :-— 
“* But what is most remarkable here, is the Jron Forge, 
which might serve Vulcan himself and his Cyclops 
to work in, and a Mill that Mr. Dickins of late years 
erected for slitting Iron into small Bars or Rods, by 
whick: means there is a considerable manufacture of 








1 Griffiths: “‘ Guide to the Iron Trade cf Great Britain,” 1873, 


age 139. 
' ? “Companion to the Iron Trade,” &c., by the late George Beecroft , 
ironmaster, Kirkstall Forge, near Leeds. Fourth edition, carefully 
revised and considerably enlarged by his nephew, John Q. Butter, 
M. Inst. C.E.—also of Kirkstall Forge—Leeds, 1857. 
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nails in these Parts”—Ducatus Leodiensis, 1725, 


page 166. 

In Thoresby’s time, as we shall see, there were a 
good many slitting mills in the country. 

Passing on from these traditional accounts, the 
first historical reference to a machine for slitting iron 
in England takes us back to the reign of Queen 
Elizabeth, and concerns Godfrey Box, of Liége. 

The earliest mention of Geoffrey Box, that has 
come under the notice of the writer, occurs in Howe's 
1631 edition of ‘‘ Stow’s Annals.” ‘‘ The cutting of 
yron barres in a mill for the ready use of smiths to 
make long rods and all sorts of nayles, was brought 
first into England in the yeare 1590 by Godfrey Box 
of the Province of Liége: who set up the first mill 
for that purpose neere Dartford in Kent.’’> 

The historians of Belgium give no clear indication 
that machines for slitting iron were in use in the Liége 
district at this date. J. Franquoy (‘‘ Des progrés de 
la fab. du fer dans le pays de Liége,”’ 1861) gives 1617 
as the date of the earliest known slitting mill :—‘‘ Nous 
retrouvons en effet, dans les Archives de la principauté 
de Liége (Depéches) sous la date du 15 Mars 1617, un 
octroi qui concéde a Guillaume Fraipont le droit 
d’établir une fenderie au village de Prayon. Bientot 
aprés une nouvelle usine de l’espéce fut crée en 
Henne prés de Liége (1693). Enfin en 1698, celle du 
village de Tilff fut égalment mise en activité.” 

Dwelshauvers-Dery, in ‘‘Quelques Antiquités 
Mécaniques de la Belgique,” 1906, quoting from 
‘““Délices du Pais de Liége,’ 1744, ascribes the 
invention to a workman named Grisard, but gives no 
indication as to his date :—‘‘ C’est & cette province 
[Liége] de tous temps féconde en habiles artistes que 
l'on est redevable de l'art de fendre le fer, c’est-a-dire 
de la réduire & peu de frais en baguettes fort mincés. 
Un ouvrier appelé Grisard est lauteur de cette 
invention.” 

The only definite date we get in these statements is 
the year 1617, but we may take it as certain that 
there were slitting mills in Belgium before that. 
It will be seen later on, in connection with Dawbeney’s 
patent, that in 1612, Flemish nail rods were competing 
with the home product in the London market. 

By subsequent writers, Howe’s account has been 
twisted into a variety of forms, and some of them 
place Box at Esher in Surrey. The writer has been 
unable to procure any documentary confirmation of 
it beyond the fact that in 1604 a Godfrey Box died at 
Dartford, leaving two daughters. As he omitted to 
make a will, that source of information as to his 
doings is not available. It is a matter of surprise 
that there is no reference to Box in the State Papers, 
the Lansdowne MSS. or the Hatfield MSS., for those 
foreigners who came over to England in the reign of 
Elizabeth, to establish new industries, almost 
invariably applied for and obtained patents, and in 
many cases the assistance and protection of the 
Government in other directions. 

It seems probable, however, that Box was working 
under a patent granted to Bevis Bulmer in 1588. 
Bulmer was a mining engineer, and, although the 
patent was a valuable property, and was kept in 
force for a long period, there is no indication that he 
eoncerned himself with the application of the invention 
in practice. 

This patent of 1588 recites that Bevis Bulmer, 

esquire, had :— 
“to the benefytt of the Commonweale devised a newe apte 
or compendyous forme or kynde of engyn or instrument to be 
put in use dryven and wrought withall by water or waterworke 
as well for and concerning a quicker and more apt and speedy 
waye and meanes then heretofore within the tyme of mans 
memory hath bene knowen experimented and used within our 
realmes and domynyons for in and about the cuttyng and 
makyng of yron into small barres or roddes to serve for the 
makyng of nayles and other thynges for the necessary use and 
servyce of us and our subjects as also for the better savying 
and better remedying then heretofore hath bene used in our 
said realmes and domynyons of the wast that commonly groweth 
and happeneth of the yron which is usually cutt into the said 
small roddes by reason of the often heatyng and inapt instrument 
devised nowe used and practised for the cutting thereof.” 

The terms of the letters patent suggest that Bulmer 
may have been the true inventor of the machine in 
question, and that it was not an importation from 
abroad, whether by Box or some other person, but 
too much importance must not be given to this point. 
Of the actual construction of Bulmer’s machine no 
particulars are forthcoming; the practice of filing 
specifications did not begin till long after his time, 
but it is clear that the great thing was that the iron 
was to be cut by water power. : 

The first patent gave protection for a period of 
twelve years. In 1606, another patent for twelve 
years was issued for the same invention, or, it may be, 
for a development of or improvement in it, “in 
consideration of his greate labor and charges in 
devising a new engyne by water-work for cutting of 
iron into small roddes.”’ In this patent, Bulmer is 
styled ‘‘ Sir Bevis.” 

It may be added here that Bevis Bulmer was the 
first Englishman to obtain any reputation as a mining 
engineer. He carried on lead mining in the Mendips, 
at Combe Martin in Devonshire, and in Lanarkshire, 
and gold and silver mining in various parts of 
Scotland. He also set up waterworks for the supply 
of Thames water to the City of London. He died in 


1615. A short account of him by the present writer 
will be found in ‘‘ Notes and Queries,’ 115%., iv., 
pege 401. 


n 1604, a Bill concerning blacksmiths and nailers 
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was read for the first time in the House of Commons. 
Its title, as given in the ‘‘ Journal of the House of 
Lords,”’ is :—‘‘ An Act concerning blacksmiths using 
the trade of making nails, locks, spurs, bridle bits, 
buckles, stirrups, and arrowheads, and to restrain the 
slitting, stringing, and ingrossing of iron.” It is 
stated that carriers who carry iron from one part of 
the country to another, buy up the unwrought iron, 
and thereby compel the artificers to sell their iron 
wares, not for money, but for unwrought iron, and 
even for other goods, such as corn, &c., to the great 
loss of the artificers. The Bill did not pass into law, 
and there is no indication of the reason why it was 
considered desirable to restrain slitting. 

Soon after the second grant to Bulmer, the patent 
was transferred to Clement Dawbeney. It is not 
unlikely that upon the death of Godfrey Box, the mill 
at Dartford had been taken over by Dawbeney, and 
it is clear that the possession of the patent would 
enhance the value of the property. The patent of 
1606 would remain in force until 1618. In the 
interval, however, Dawbeney seems to have felt the 
competition of Flemish nail rods, for in 1612 he 
asked for the renewal of his grant for twenty-one years, 
with the addition of a clause prohibiting the importa- 
tion of foreign iron cut into rods. His request was 
refused, but the proceedings in connection with it 
are of considerable interest. In the first instance, 
Dawbeney’s petition was supported by memorials 
from the shipmasters and owners and shipwrights 
about London, and from the nail makers and other 
smiths in and about the City of London. According 
to one of these :—‘ The iron that is brought from 
beyond the seas is fyt for no use nor servisable for the 
common wealth, beinge as brittle and shorte as glasse, 
and that they are not able to perform their busynes 
eyther to their own creddite or for the good of the 
common wealth with the same.” The Company of 
Ironmongers, however, were altogether against any 
prohibition of the importation of iron from abroad. 
The matter was referred to the Lord Mayor of London, 
who was requested to call before him the Masters and 
some of the Wardens of the Blacksmiths, the 
Ironmongers, and the Carpenters Companies, the 
Master and some of the Brethren of the Trinity House, 
and any others he might think meet. 

The Lord Mayor found that the patent would tend 
to raise the price of iron, hinder the King in his 
Customs, and further the decay of woods. (Wood, it 
must be remembered, was the fuel used in the 
manufacture of iron.) As to the quality of Flemish 
iron, though some of it might be bad—since iron in 
the mine did not always rise alike—it did not follow 
it was all bad. Some Flemish iron tried before him 
proved as tough and good as English. He, therefore, 
saw no reason for prohibiting the importation of 
foreign iron—March 3lst, 1613.‘ 

The nail makers had by this time turned completely 
round, and objected, not only to the prohibition of 
import, but to the monopoly for the machine in this 
country. They say that formerly a great number of 
poor men lived by the cutting of iron, and they desire 
that the mills be wholly suppressed rather than one 
or two should be enriched by the losses of a great 
many. They object, too, that whereas the owners of 
mills formerly cut iron for such as brought it to them, 
they now buy the iron themselves and sell only slit 
rods. 

The ironmongers in their memorial state that the 
competition of the Flemish iron has brought down 
the price considerably. Iron was now I4s. and 1és. 
the hundred, instead of 19s., as formerly. There 
appears to be some conflict between their statement 
and that of the nailers as to the antiquity of nail 
making in England ; they say that till thirty years 
since there was little or no nail making carried on in 
England, and that nails were imported from Flanders ; 
the nailers of London, on the other hand, say that 
they have lived many years in their trade and art of 
nailing.® 

The result of the proceedings was, that Dawbeney’s 
patent was called in. He soon set to work to under- 
mine the opposition, at least so far as the monopoly 
of the use of a slitting machine in this country was 
concerned, and in January, 1617, Sir Francis Bacon, 
then Attorney-General, reported to the Council that 
he had examined the business, and had had before 
him the patentee and some of the nailers and 
blacksmiths who had complained of the patent. He 
found that the complaint was utterly unjust, and that 
it was first stirred up by one Burrcll, master carpenter 
to the East India Company, who had begun to set up 
a slitting engine in Ireland, and endeavoured to 
overthrow the patent in order that he might dispose 
of his own iron to better advantage, ‘“‘ whereas the 
Nailors and Blacksmiths themselves doe all affirme 
that they are now supplied by the patentee with as 
much good and serviceable Iron or rather better than 
heretofore they have bene, and that the said patent 





4 “ Remembrancia,” page217. Somesixty yearsldter, France seems 
to have been the source of the competing article, and, indeed, a very 
remote corner of that country—Roussillon, in the Eastern Pyrenees. 
Yarranton writes :—‘‘Iron of late days is brought to cheap out of 
Swedeland, Germany, and France, that at this time Swedish Iron may 
be Bought for Thirteen pounds the n, and French Rods slit to 
make nails, I saw sold at London before the Prohibition, for Fifteen 
pounds the Tunn. And they told me, these rods came out of that 
part of Spain, which the French had newly conquer’d, call’d Rosolion. 
And I wish, our English-men had been asleep, when they went to help 
the French King against the poor Spaniard.’ ‘‘ England’s Improve- 
ment by Sea and Land.”’ 1681. Part II.. page 160. Roussillon was 
transferred to France by the Treaty of the Pyrenees in 1659. 

5 John Nicholl: ‘‘ The Company of Ironmongers.” Second edition. 
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hath bene of much use to the Kingdom in generall, 
and likewise verie beneficiall to themselves in their 
trades: And therefore your Lordships maie he 
pleased to suffer him quietlie to enjoy it without anioe 
further Interruption, and to this did Burrell himself 
and the opposers willinglie condiscend.’’* 








THE MERCEDES 240 H.P. AND 180 H.P. AERO- 
ENGINES. 


No. I. 


In our issue of March Ist we illustrated and 
described the six-cylinder 260 horse-power Mercédés 
engine used by the Germans for their twin-engined 
Gotha biplanes and other aeroplanes. Particulars of 
the eight-cylinder 240 B.H.P. and six-cylinder 180 
B.H.P. engines have now been placed at our disposal 
in the form of official reports received from the Air- 
craft Production (Technical) Department of the 
Ministry of Munitions. 

The 240 H P. engine on which the Departments 
report is based was recovered from a single-engined 
two-seater Albatross biplane shot down by anti- 
aircraft gun-fire near Armentiéres on May 12th, 1917. 
It is understood that the eight-cylinder model has 
now been abandoned by the Germans in favour of the 
six-cylinder 260 horse-power type which we have 
already described. Further, the general details of 
the 240 eight, the 260 six, and the 160 six-cylinder 
Mercédés aero-engines are very similar.* Neverthe- 
less, some information concerning the 240 eight- 
cylinder model may still be of considerable interest 
as supplementing that already given in connection 
with the more recent type, and as forming a besis of 
comparison whereby to estimate the tendencies ot 
German aero-engine design. 

Two general views of the engine are reproduced 
on page 450. It will be gathered that it is of the 
vertical cylinder water-cooled type to which the enemy 
adheres so strongly. Its cylinders have a bore of 
140 mm. and a stroke of 160 mm., giving for the eight 
cylinders a total working volume of 19,600 cubic 
centimetres. In the six-cylinder model the bore and 
stroke were increased to 160 mm. and 180 mm. 
respectively, so that the total volume in the newer 
type has been augmented to 21,700 cubic centimetres. 
The normal speeds of the two types are approximately 
the same, 1350 revolutions for the eight-cylinder and 
1400 for the six-cylinder. At the speeds named, the 
two engines developed on test 242 and 252 brake 
horse-power respectively. The engines, therefore, 
have approximately the same cylinder volumes and 
the same power. The weights of the two types are 
also very nearly equal, the eight-cylinder model 
weighing complete without water, fuel or oil, 900 lb., 
and the six-cylinder, in the same condition, 936 lb. 
As regards the oil and fuel consumption, the older 
engine is slightly less efficient than the six-cylinder 
example ; consuming 141.3 pints of fuel and 10.16 
pints of oil per hour, as against 125 and 8.125 pints 
respectively for the six-cylinder engine. 

The differences in any of these figures are too small, 
we think, to explain the enemy’s reason for changing 
to the six-cylinder design. The real reason for the 
change, we would suggest, is one which, no doubt, 
strongly appeals to the Germans at the present 
moment in their efforts to meet the Allies aerial 
activity, namely, a reduction in the complexity of 
manufacture and of the parts requiring attention 
during service. The same guiding tendency was 
noticed in these columns a fortnight ago, in connection 
with the design of the Fokker triplane. The 
simplification of the design by the elimination of two 
cylinders is bound to affect favourably the output of 
the engines from the factories making them, for it 
entails a corresponding simplification of the crank 
case, the crank shaft, the ignition system, and so on. 
It should also automatically result in a sifnplification 
of the valve gear, but in this matter the designers have 
chosen to forego the full benefits to be derived from 
the reduction in the number of the cylinders. Whereas 
in the eight-cylinder model one inlet and one exhaust 
valve serves each cylinder, in the newer six-cylinder 
design two inlet and two exhaust valves are provided 
per cylinder. This fact increases the number of parts 
requiring manufacture and upkeep, and complicates 
the formation of the cylinder heads. On the other 
hand, this increased complexity has been balanced 
by the voluntary suppression in the newer design of 
the spur wheel reduction gearing found in the eight- 
cylinder engine between the crank shaft and the 
propeller shaft. This reduction gearing has the 
curious ratio of 1.382 to 1, so that the normal speed 
of the propeller is 977 revolutions per minute. 

The elimination of the two cylinders ought, other 
things being equal, to result in a reduction of weight 
for the same power. The suppression of the reduction 
gearing ought further to increase the saving in weight. 
In actual fact. however, the six-cylinder engine is 
36 Ib. heavier than the eight-cylinder. The weight 
saved has obviously been restored to the design by 
increasing the strength of the more important parts. 
If this assumption is correct it indicates a tendency 
lacking in the design of the Fokker triplane in which 
machine simplicity of manufacture was sought even 


6 ‘State Papers, Domestic,’ James I. Vol. 90 No. 41, 
* We have not dealt with the 160 six-cylinder model, although an 
official report on it is available.—Ep. Tue E. 
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at the expense of sacrificing structural strength. 
An examination of the detailed weights of the parts 
of the two designs seems to support our suggestion 
that the designers of the Mercédés six-cylinder engine 
sought to increase the strength of the parts rather than 
to save weight. Thus we find that the weight saved 
by the suppression of the reduction gearing has been 
added almost exactly to the weight of the crank shaft 
in the newer engine. Again, the six connecting-rods 
in the one case weigh 42 lb. as compared with 40 Ib. 
for the eight in the other The pistons of the older 
type were presumably regarded as requiring con- 
siderable strengthening, for whereas the eight weighed 
55 Ib., the six in the newer design weigh 64 Ib. 

In our next issue we hope to deal with the more 
interesting details of the 240 eight-cylinder engine 
and with the new 180 H.P. six-cylinder engine, the 
official report on which has just come to hand at the 
moment of going to press. 








THE TRANSFER OF HEAT BETWEEN A FLOW- 
ING GAS AND A CONTAINING FLUE. 


In spite of the importance of the subject, and the great 
amount of research which it has attracted, the law 
governing the transfer of heat between a flowing gas and 
a containing flue has not been established for the general 
case. Individual experimenters have, it is true, succeeded 
in formulating a law which could be accepted as fairly 
well representing their own set of results. But it has 
mostly been found that any such law breaks down badly 
when applied to conditions outside the range of the 
experiments on which it is founded. The matter would 
now appear to have been put on a more satisfactory basis, 
asa result of certain investigations made by Mr. Lawford H. 
Fry, an account of which was presented some time ago before 
a meeting of the American Society of Mechanical Engineers. 
Mr. Fry has not conducted yet another series of experiments 
on the subject, but, while endeavouring to obtain a 
practical working formula for determining the drop in 
temperature between the fire-box and smoke-box of a 
locomotive, was led to study, and from that, to attempt 
to correlate, the experimental results accumulated by 
others. His efforts at correlation seem to have met with 
a wide degree of success, and it would appear that we are 
now at last in possession of a rational formula expressing 
the general law governing, over a very wide range of 
conditions, the transference of heat from a hot flowing 
gas to a containing flue at a lower temperature or from 
a hot containing flue to a gas at a lower temperature 
flowing within it. 

Without discussing the formule for such heat trans- 
ference advanced by Osborne Reynolds, Jordan, Misselt, 
and others, it may be said that in a paper dealing with 
the transmission of heat in boilers, presented before the 
American Society of Mechanical Engineers in April, 1916, 
by Messrs. Hedrick and Fessenden, a formula was 
developed on the assumption that the rate of heat transfer 
in a flue element was dependent upon the amount of heat 
in the gas. This formula was :— 

lolog T,/t — lolog T,/t = Ma 
where T, and T, are the gas temperatures at two points 
separated by a distance x, ¢ being the mean temperature 
of the flue, and Ma constant for any given flue and any 
given rate of gas flow. All the temperatures are to be 
measured from absolute zero. ‘‘ Lolog” means ‘“ the 
logarithm of the logarithm,” and in the formula the 
lologs are taken with 10 as their base.* The formula as 
set out above relates to the transfer of heat from a hot 
gas to a flue at a lower temperature. The reverse case 
when the flue is hotter than the gas is covered by the 
expression :— 

lolog ¢/T, — lolog t/T, = Mz. 

Taking this formula as a basis of his investigations, 
Mr. Fry has examined the results obtained by several 
observers using widely different experimental methods, 
and covering a wide range of conditions. The gases 
experimented with by these various observers were 
products of combustion, lighting gas, carbon dioxide and 
air, all at atmospheric pressure, together with air at 
pressures ranging from 0.15 to 140 Ib. per square inch 
absolute. The rates of flow of the gases extended from 
+ to 650 Ib. per hour. The flues used were sometimes 
annular, sometimes circular in cross-section. Their 
effective diameters ranged from jin. to 2in., and their 
lengths from 0.64 to 20ft. The inlet temperatures of 
the gases extended from 2340 deg. Fah.—in a case of the 
cooling of products of combustion—down to 55 deg. Fah.— 
in a case of the warming of air. .Mr. Fry finds that a 
critical stage occurs in a flue of 0.868in. diameter, when 
the rate of flow is about 5 Ib. of gas per hour. At all rates 
of flow above this value, however, the lolog formula 
satisfactorily represents the experimental figures over all 
the conditions covered by the observers whose results 
were consulted, a fact which leads to the belief that the 
formula represents closely the fundamental law governing 
the transfer of heat between a gas and a flue. 

The value of the factor M in the formula is, as stated 
above, constant for any given flue and any given rate of 
gas flow. How does it vary with variations in the size 
of the flue and the rate of gas flow? This is the point 
wherein the originality of Mr. Fry’s work chiefly resides. 
Figs. 1, 2 and 3, herewith, are taken from Mr. F ry’s paper, 
a Tepresent the results of a research on the rate of heat 
Transfer from a hot gas to a cooler metallic surface carried 
out by the Babcock and Wilcox Company, the gas in this 
‘instance being products of combustion. Fig. 1 gives the 
= temperature as measured at various distances along 
pritese. ap of the flue. The curve, it will be seen, is 
price = Pog The mean flue temperature is also 
inn ke ae diagram, and is represented by a horizontal 
ist ee st 2 the abscisse are again distances along 
» but the ordinates are proportional to the 





* Tables of lologs are to be found in Cha ors Figur 
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Devine ial, Tables, pustenee by W. and R. Cham bere. Meer. 
Ot its scales with lologs. Ep. tn “ ee 











logarithms of the ratios of the gas and flue temperatures. 
The curve is still concave, but is now less so than that 
shown in Fig. 1. In Fig. 3 the ordinates are proportional 
to the logarithms of the ordinates of Fig. 2, that 1s to say, 
they represent the lologs of the ratios of the gas and flue 
temperatures. The curve is now a straight line, except 
for a small, possibly accidental, portion at the extreme left. 
It follows, therefore, that lolog T,/t — lolog T,/t = Mz, 
where M is the tangent of the angle made by the curve with 
the horizontal axis. 

On treating other series of experimental figures in a 
similar way, Mr. Fry established the fact that the lologs 
of the temperature ratios always gave a substantially 
straight line as in the above case, but that the angle of 
slope of this line varied with the diameter of the flue and 
the rate of flow of the gas. For each series of experiments 
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it was found that log M plotted ageinst log W where W is 
the rate of flow of the gas in pounds per hour gave a straight 
line of the form log M = A — mlog W. On examination 
of the values of A and m from all the series of experiments, 
it was found that each of these quantities depended for 
their magnitude upon the diameter of the flue, that is to 
say, that while all the curves of log M against log W were 
straight lines, the tangents of their angles of slope, or m, 
and the intercepts they made on the vertical axis, or A, 
varied with the diameter of the flue. It was, in fact, 
established that the quantity A had the value: 1.58 — 
0.185 d and m, the value 0.14 + 0.083 d. 
Summing up, then, Mr. Fry's formule are as follows :— 
lolog T,/t — lolog T,/t = Mx. 
log M = A — m log W. 
A = 1.58 — 0.185 d. 
m = 0.14 + 0.083 d. 


The rate of flow of the gas, W, is to be taken in ib. per 
hour, d the diameter of the flue, in inches, and x the 
distance between the two points at which the temperature 
T, and T, are measured, in feet. The temperatures are 
to be reckoned from absolute zero, but as the values of the 
temperatures appear in the expression as ratios, it is 
immaterial which scale, Fahrenheit or Centigrade, is used. 

As an illustration of the application of the formula, 
Mr. Fry dealt with the transfer of heat from hot air to 
a flue 2in. in diameter, and compared it with the transfer 
when the linear speed of the gas was quadrupled (a) by 
quadrupling the weight of gas flowing through the flue 
per hour, and (6) by reducing the diameter of the flue to 
lin., while keeping the weight of gas per hour the same as 
in the first instance. The figures arrived at are set out in 
the table below. 

2 2. % 


Diameter cf flue (in.) aren Bras ee 1 
Length (ft. Car peas Baty. o $005. 20... 10 
Inlet temperature (deg. Fah.).. 1000 .. 1000 .. 1000 
Rate of flow (Ib./hr.) cies. Sends 800 .. 200 
Outlet temperature (deg. Fah.) 644 .. 730... 470 
Percentage of absorbable heat 

taken up 58.. 45... 87 


Heat absorbed per. ‘hour per 
sq. ft. of surface (B.Th.U.).. 3700 .. 11,000 .. 10,800 

It will be seen that the heat absorbed by the surface is 
increased to practically the same amount, whether the 
increase of the linear speed of the gas is obtained by 
increasing the weight flowing per hour or by décreasing 
the diameter of the flue. On the other hand, the efficiency 
of the transferences is decreased by increasing the flow, 
but it is increased by decreasing the diameter. 
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A GERMAN AIRCRAFT SPEED METER. 


A sPEED meter for aircraft was described some time 
ago in the Elektrotechnische Rundschau. The mechanism 
consists of an iron rod or track laid horizontally and in the 
direction of the aeroplane’s length. On this rod is a 
heavy iron ball, which is normally held at the centre of 
the track by a spring at each end of the latter. When the 
aeroplane is accelerated the iron ball moves backwards 
from the centre of the track ; when the machine is retarded 
the iron ball moves forward. The second part of the 
mechanism is a horizontal dise rotated at constant speed 
by clockwork. On this disc rests a small wheel, which is 
mounted on and can slide along a square shaft. By 
means of a prong or fork the iron ball moves the small 
wheel to one side or other of the centre of the rotating disc. 
The direction of rotation of the small wheel (and of its 
square shaft) and its speed of rotation are thus determined 
by the direction and extent of displacement of the iron 
ball, i.e., by the degree of acceleration or retardation of: 
the aeroplane. The square shaft is geared to a recording 
dial, which indicates the net total revolution of the small 
wheel at any time. This is proportional to the speed of the 
aeroplane with regard to the earth. The recording dial 
may be calibrated accordingly. If the instrument is 
working properly the speed dial comes back to zero at the 
conclusion of each flight. 

The idea involved in this device is not altogether novel. 
The theory underlying it is, as our readers will readily 
discover for themselves, fairly simple, and can be worked 
out without resorting to the methods of the calculus, if we 
confine ourselves to constant accelerations. In practice, 
the accelerations with which the device has to deal are in 
general not constant, and the instrument has to exercise 
an integrating function, At first sight it might be thought 
that the inertia of the ball would introduce a disturbing 
effect, for under a sudden acceleration the ball would 
overshoot its true position. It would, however, subse- 
quently vibrate with decreasing amplitude about its true 
position, and in the end the number of revolutions recorded 
would very approximately be equal to the number which 
would have been recorded if the ball had taken.up its true 
position straight away in a dead-beat manner. 











MINISTRY OF MUNITIONS ORDERS. 


AMMONIA AND AMMONIACAL PRODUCTS. 


Tue Minister of Munitions has ordered that no person 
shall as on and from the first day of June, 1918, until 
further notice, produce or manufacture any ammonia or 
ammoniacal product, except under a licence issued by him 
or under his authority. No licence will, however, be 
required to manufacture :— 

(a) Crude ammoniacal liquor or sulphate of ammonia 
in any quantities. 

(b) Any other ammoniacal product, in quantities 
not exceeding }$ ton, during any one calendar month. 
It has further been ordered that no person shall as on 

and from the first day of June, 1918, until further notice 
supply any ammonia or ammoniacal product (other than 
crude ammoniacal liquor or sulphate of ammonia) to any 
person, except under licence. No licence will, however, 
be required to supply not more than 56 lb. of anhydrous 
ammonia, or 1 cwt. of ammoniacal liquor or any 
ammoniacal product to any person during any one calendar 
month. 

All persons engaged in producing or manufacturing 
ammonia, or any ammoniacal product, or in any manu- 
facture, trade or business in which any ammonia or 
ammoniacal product is used, must, in future, carry out 
and comply with all instructions and directions which may 
be issued or given by or on behalf of the Minister of 
Munitions with a view to avoiding loss or waste of ammonia, 
and all persons engaged in producing, manufacturing, 
selling, distributing, or storing ammonia, or ammoniacal 
products, or in any manufacture, trade or business in 
which any of the same are used, will have to make returns 
with regard to their businesses (including returns relating 
to losses or waste of ammonia). 

All applications with reference to this Order (including 
applications for licences) should be addressed to the 
Ministry of Munitions, Department of Explosives Supply, 
Storey’s Gate, Westminster, S.W. 1., and marked “ Fertil- 
iser Section.” 








Some changes in the Niagara situation are promised 
by the proposed consolidation of the Niagara Falls Powea 
Co., the Hydraulic Power Co. and the subsidiary of the 
latter company, the Cliff Electrical Distributing Co. This 
consolidation is authorised in a Bill which has been passed 
by the New York Legislature. Under its terms the 
rearrangement of securities is subject*to the approval of 
the Public Service Commission. It is estimated that this 
consolidation will be followed by the expenditure of 
£3,000,000 for new plant and equipment, and that with 
co-ordination of the properties there will be a total resul- 
tant increase in output of 170,000 H.P. over the energy 
that is now generated by the existing properties. 


A BILL was recently before the New York State Legis- 
lature to prevent the New York Central Railroad Company 
from using piers in the river Hudson for a bridge 
proposed to be built at Castleton, south of Albany. 
General Goethals attended and gave evidence for the 
railway,and declared that the proposed piers would not 
be a menace to navigation. The erection of a bridge 
without piers would, he said, require 18,000 tons more 
steel than a bridge with piers, an amount of metal sufficient 
to build 50,000 tons deadweight of ocean steamships. On 
the necessity for the proposed crossing of the Hudson, 
General Goethals testified that the port of New York was 
not able to handle all the embarkation necessitated by 
war conditions, and that the Federal Government had 
planned to spend 25,000,000 dols. before the end of the 
year to make Boston an embarkation point. In the 
same connection large reserve storehouses would be built 
at Schenectady. 
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RAILWAY MATTERS. 





Last Wednesday, the 22nd inst., was the third anniver- 
sary of the Quintinshill accident, in which 224 passengers 
and 3 servants were killed. 

An American railway paper, under date April 27th, 
says that more than 100 clerks are in Washington tabula- 
ting new passage rates which are, it is alleged, to be on a 
mileage basis and not governed by the fare by the shortest 
route, 

Aw agreement has been arrived at between the Railway 
Executive Committee and the Railway Clerks’ Association, 
under which official recognition is given to the Association 
for the first time as representing the clerical administrative 
staff of the railway service. 


Economy in using oil fuel is recognised on the Southern 
Pacific system by a distinctive mark on the locomotive 
of each class which makes the best record on its division. 
This decoration consists of bright red paint on the circular 
number-plate which is borne on the front of the boiler. 


‘ne Canadian Government has decided to proceed with 
the taking over of the railways of Canada—except the 
Canadian Pacific—and leasing them to a company to be 
formed for the purpose of operating them. This is in 
accordance with the majority recommendations of the 
Drayton Commission, as reported in THE ENGINEER of 
July 27th last. 

On the 13th inst. the President of the Board of Trade, 
answering @ question in the House, said that the claims of 
schoo] children for exemption from the increase of 50 
per cent. in ordinary railway fares had been considered 
very carefully, but he regretted that it had not been found 
practicable to make a concession in their favour. The 
issue of season tickets to scholars at reduced rates had not 
been discontinued. 

For the first time in many years United States railways 
operated at a loss in January, the first month of Govern- 
ment control. The situation is attributed almost entirely 
to the unprecedented bad weather and freight embargoes, 
which reduced the hauling of general traffic to a minimum 
and increased expenses far beyond normal. The deficit 
was suffered only by eastern lines, while western and 
southern roads made small profits. For February the 
record was much better, though exact figures are not 
available. 

Tue Boston and Maine Railroad has decided to use its 
old sleepers for fuel. This is a timely change from the 
familiar practice of making bonfires of the sleepers alongside 
the tracks. Years ago the experiment of using the sleepers 
for fuel was tried in at least one instance in New England. 
For some reason it was abandoned after a while. One 
drawback was said to be the presence of spikes and dirt 
in the sleepers, but there was no such fuel shortage then as 
now. The present situation with regard to coal makes it 
desirable that every available supply of wood should be 
conserved. The Boston and Maine management proposes 
to use the old sleepers instead of coal in stations and 
workmen’s shanties next winter. 


An order for 1000 tons of 85 Ib. steel rails has been 


placed by the Canadian Minister of Railways with the |. 


Dominion Iron and Steel Company, Sydney, Nova Scotia, 
for the relaying urgently required on each of the Canadian 
railways. The cost of manufacture is to be investigated, 
and the price fixed subsequently. In order to obtain a 
further supply of rails, it is proposed to lift the 80 Ib. rails 
from 120 miles of the St. John and Quebec Railway, and 
to replace them by a lighter section of rail. Some new 
rails were recently laid on the new Hudson Bay Railway, 
and 340 miles of them are to be replaced by lighter rails. 
A considerable quantity can also be obtained from yards 
and sidings on the National Transcontinental. 


SPEAKING at the Institution of Railway Signal Engineers, 
on May 7th, Mr. J. Sayers, the engineer for telegraphs, 
Midland Railway, said, on the question of the reliability of 
track circuits, that during the last 12 years there had been 
on the Midland Railway only 24 cases of failure to lock 
signals, and in six of them subsequent inspection did not 
reveal any fault. All these failures occurred in the early 
days of track-cireuiting, and the last was 20 months ago. 
As during the 12 years there had been approximately 
112,000,000 signal operations, he did not think it was 
necessary to improve the apparatus. Mr. Downes, of the 
Great Northern Railway, on the same occasion, said that 
he could not give the number of failures on that line, but 
they were exceedingly and remarkably small. 


ON March 22nd there arrived in Chicago from the west 
coast a solid train load of forty-seven cars loaded with 
fir ship timbers that were moving from coast to coast at 
express train speed. The train arrived in Chicago vid the 
Chicago, Rock Island and Pacific Railway, and as soon as 
it reached the yards near Blue Island, the shipment was 
transferred to the Baltimore and Ohio at South Chicago. 
Not much time was lost in the transfer,and early in the 
afternoon the train was on its way to Philadelphia. The 
shipment was one picked up at several mills on the west 
coast, and on its arrival at Philadelphia the timbers were 
to be distributed among different shipyards. According 
to an official statement, the train was travelling across the 
country on a forty-mile schedule, and the valuable cargo 
was given railway precedence over any other trains. 


Tur Appropriation Account of the sums voted by 
Parliament, beyond ordinary grants, for all expenses 
arising out of the war for the year 1916-17 has been issued 
as a White Paper. Under the Railway Agreement the 
Sum of £16,870,963 was paid to the Railway Executive 
Committee. Of this, £9,852,871 was in respect of esti- 
mated deficiencies in net receipts from February, 1916, to 
January, 1917, compared with the year 1913; £5,644,408 
for arrears of maintenance and renewal work from 
August 5th, 1914, to December, 1916 ; £619,450 for lost 
railway-owned ships; £538,757 for interest on capital 
expenditure and £215,477 for the restoration of the 
South-Eastern Railway between Dover and Folkestone. 
[he payments to the Railway Executive Committee 
Stood, on March 31st, 1916, at £12,731,833, which, added to 
the payments now reported, gives £29,602,796 as the total 
of the payments made by the Government up to 
March Sist, 1917. 





NOTES AND MEMORANDA. 





Tue weight of steel in a ferro-concrete ship, 205ft. by 
32ft. by 194ft., has been found to be about 42} per cent. 
of that in a steel ship. 

Ir is computed that in Scotland there are about 11,500 
square miles of country, with an annual rainfall of 50in. 
or more, as compared with 3390 square miles in Wales, 
and 5910 square miles in Ireland. 

A VERY simple test which may be applied to determine 
whether acoalis likely to ignite spontaneously is given in an 
article by Mr. J. F. Springer, in Power. Take a convenient 
quantity of the coal and weigh it pretty accurately. Heat 
the sample to 250 deg. Fah., hold it at that temperature 
for three hours, and then weigh it. If the weight has 
gone up 2 per cent. or more, the coal is a dangerous one 
from the point of view of spontaneous combustion. The 
sample must be dry coal, the drying being done at about 
100 deg. Fah. 

In a paper read recently before the American Electro- 
chemical Society, Mr. L. B. Cherry, an electrical engineer, 
gave some details of a process invented by him for pro- 
ducing synthetic petrol. The principle is to produce the 
chemical union of a gas, such as natural gas, composed 
largely of methane or hydrogen, with a hydro-carbon such 
as paraffin. It is claimed by Mr. Cherry that, by sub- 
jecting the gas and paraffin vapour to a high frequency, 
high potential electrical current, it is possible so to reor- 
ganise the molecules that a motor fuel of a petrol nature 
is obtainable. 

Tests made in the United States on natural gas from 
two different fields showed 1 pint and 1.5 pints, respec- 
tively, of petrol per 1000 cubic feet. About 50,000,000 
cubic feet of natural gas per day was available for treat- 
ment. The oils used in the experiments to absorb the 
gasolene were petroleum distillates that had a specific 
gravity of 35 deg. B., and which started to boil at 400 
to 482 deg. Fah. It is necessary that the boiling point 
of the oil used be much higher than the boiling point of 
the gasolene to facilitate the extraction of the latter by 
distillation. 

Ir has been definitely determined by laboratory tests 
that the maximum safe working internal temperature 
of an 11,000-volt cable is 150 deg. Fah. (65.6 deg. Cent.), 
says the Electrical World. Beyond that temperature a 
peculiar phenomenon is manifested. By reason of the 
high voltage a hysteresis effect occurs in the insulation 
that generates heat. Up to 150 deg. Fah. this loss in- 
creases directly with the temperature, but after 150 deg. 
Fah. is reached the curve takes a very sharp upward turn 
and quickly reaches the failure point. Safe operation 
depends, therefore, upon the ability to keep the internal 
cable temperature below 150 deg. Fah. 


Arter the war there is no doubt that France will adopt 
a@ mixture of alcohol and benzole as the national motor 
fuel, particularly for commercial vehicles, agricultural 
tractors, &c., says the Petroleum Review. Alcohol as a 
motor fuel is no stranger to Frenchmen, and would have 
been adopted years ago but for the lack of a settled policy 
to prevent speculation and violent fluctuations in prices. 
Before the war there were no motor vehicles running 
entirely on alcohol. But for two years the Paris General 
ibus Company used a 50 per cent. mixture of benzole 
and alcohol, and only abandoned it for benzole owing to the 
steady rise in the price of alcohol. It is the intention of 
the French Government to secure a monopoly of alcohol, 
and to encourage its use industrially, while putting a high 
tax on its human consumption. 
A NOVEL application of the air-lift pump is described in 
a recent issue of Power. The appliance is used with 
an air compressor for supplying the cooling water to the 
jacket. A small tank is placed about 8ft. above the com- 
pressor, which gives sufficient height to permit the water 
to flow by gravity through the jackets. Instead of using 
a pump for this purpose or for elevating the water to the 
gravity tank again, a needle valve or, still better, an air- 
lift mixing tube controlled by means of a pin valve, is 
laced at the base of the riser, just outside of the water- 
jacket discharge. This valve is connected by a small pipe 
with the air receiver, and a small amount of air is thus 
forced into the riser pipe, acting to carry the water from 
the cylinder jacket back to the elevated tank. 


PROGRESSIVE men on both sides of the Niagara frontier 
are agreed that even before the war a greater diversion 
of water from the Niagara River was justifiable, and that 
the present emergency merely changes the word justifiable 
into obligatory. In round numbers, says the Electrical 
World, the flow of water and the head at Niagara Falls 
represent 5,000,000 continuous H.P. Even at the low 
price of £2 a H.P. year, the spectacle has a potential value 
of £10,000,000 per annum. Can any nature lover con- 
tend that the view is worth any such sum, and would any 
Government be justified in appropriating £10,000,000 
yearly to reproduce the attraction? With these self- 
evident facts in mind, it is difficult to understand why 
this profligacy continues, especially when there is such 
urgent need of the power, a willingness to use more water 
on both sides of the border, and apparently nothing to 
stop it except the inertia of governmental bodies. 


THE United States battleship New Mexico, which is 
now under construction, is the largest and most powerful 
battleship which has been laid down by the United States 
Navy up to the present time. She will have a displace- 
ment of 32,000 tons, and a designed speed of 21 knots, 
requiring about 28,000 H.P. The propelling machinery 
is, however, designed to deliver a maximum of 37,000 H.P., 
and it is believed that this will give her a speed of 22 knots. 
The equipment will consist of two turbo-generating units 
and four propelling motors (one for each shaft). The 
generators are bi-polar alternators, and the motors are 
arranged to be connected for either twenty-four or thirty- 
six poles. For economic cruising at a speed of 15 knots 
or less, only one generating unit will be required with the 
motors on the thirty-six-pole connection. For higher 
speeds the twenty-four pole motor connection will be used 
with both generators. One generator, however, will be 
capable of driving the ship up to a speed of about 19 knots. 
At full speed the New Mexico’s propellers will operate at 
175 revolutions per minute, the lowest speed permissible 
within the space allowed. 


——— 


MISCELLANEA. 





Ir has been arranged by mutual agreement that the 
work hitherto done in the London district by the Metro- 
politan Munitions Committee shall be transferred to the 
Ministry of Munitions, as from July Ist. 

THe Commonwealth Statistician states that the 444 
strikes in Australia last year affected 1941 establishments, 
representing 173,970 workpeople, who had 4,689,316 
workless days and a loss of £2,641,753 in wages. Indus- 
trial disputes in New South Wales totalled 296—in Vic- 
toria, 52. 

AN association to deal with the question of the welfare 
of boys engaged in industry has recently been founded 
under the direction of Mr. Robert R. Hyde, who, until 
a short time ago, was carrying on the movement under 
the Ministry of Munitions. It is known as the Boys’ 
Welfare Association, and has offices in Sanctuary House, 
Tothill-street, Westminster. 


THE outstanding feature of the water powers of Canada 
is their fortunate situation with respect to existing com- 
mercial centres. Within economic transmission range 
of practically every important city from the Atlantic to 
the Pacific, except those in the central western prairies, 
there are clustered water-power sites, which will meet the 
probable demands for hydro power for generations. 


As an inglication of the extent of the use of refrigeration 
on vessels used for transporting foodstuffs from overseas, 
it may be mentioned that a list of vessels provided with 
insulated cargo spaces, and with refrigerating machinery 
to keep such spaces sufficiently cool en voyage, compiled 
in 1899, contained the names of 319 vessels. A similar 
list issued in 1914, before the outbreak of the war, con- 
tained the names of 1093 ocean-going vessels and of nine- 
teen fishing vessels known at the time to have been so 
provided. 


THE report forl1917 presented to the recent annual meet- 
ing of the Association of German Machine Tool Works 
indicates how greatly the value of the production of 
machine tools has increased during the war, and especially 
during 1917. In 1913 the value of the German pro- 
duction was estimated at about 250,000,000m., in 1914 
it rose to about 325,000,000m., and in 1917 it reached 
800,000,000m. Meanwhile, however, the average cost 
price of the machines had increased by about 100 per 
cent., compared with the peace price. 


Tuts year the United States will have its first experience 
of daylight saving, the altered time having come into 
operation on March 3lst. Opinion generally seems quite 
resigned to the change, especially in view of experiences 
in Europe. It is anticipated that it will lead to a saving 
of about 300,000 tons of coal this year, and possibly will 
diminish the bills of electric light consumers by about 7} 
million dollars. For most central stations the reduction 
in income will, however, be relatively small, and the load 
factor may be appreciably improved. 


A Firm at Lausanne desires to get into communication 
with United Kingdom manufacturers of machines for 
food products, as well as of all machines of the same des- 
cription stocked by ironmongers. The firm states that 
it is particularly well situated to undertake this branch 
of business, as it is in touch with an important clientéle 
with whom there is every likelihood of placing machines 
of the kind mentioned. United Kingdom manufacturers 
who may desire to secure representation in Switzerland, 
with a view to introducing their goods on to the Swiss 
market after the war, should communicate with the 
Department of Commercial Intelligence, Board of Trade. 


One result of the war is likely to be the forcing of Spain 
into the ranks of producers of ferro-manganese. By a 
recent Anglo-Spanish agreement it was stipulated that 
this country should supply to Spain ferro-manganese 
to the extent of 120 tons per month, which was shared 
among the various producers of steel. Deliveries have 
been interrupted by the war, and in consequence some 
six electro-metallurgical companies have taken steps to 
produce the article themselves. The companies indicated 
are the Altos Hornos de Viscaya, the San Francisco del 
Desierto, the Fabrica de Mieres, the Altos Horno de 
Malaga, the Fabrica de la Senora Urigoitia in Araya, and 
the Metalurgica Duro-Felgueta. 


Two wooden full-powered motor ships have been recently 
completed at Oregon, U.S.A. They are twin-vessels, each 
being 308ft. overall, 44ft. 6in. beam, and 26ft. moulded 
depth, giving them a carrying capacity for 4655 tons dead- 
weight on a freeboard of 4ft. 54in. These figures make 
these vessels the largest full-powered wooden motor ships 
yet built. Each is equipped with two 8-cylinder, full 
Diesel, four-cycle type, Winton Diesel engines, which 
generate their rated power of 500 B.H.P. each at 250 
R.P.M. According to Motorship, the main engines are 
of the four-cycle type, are direct reversible, and are of the 
single-acting class. They have eight cylinders, each 
1215/,,in. bore by 18in. stroke. Although the engine is rated 
at 500 brake horse-power it can be run up to above 600. 
Starting-air for these engines from 600-900 lb. 
pressure, and the pressure of the fuel injection pressure 
varies from 450 Ib. 


For some years past, the Shawinigan Water and Power 
Co. has transmitted power across the St. Lawrence River, 
near Three Rivers, by means of a submarine cable, in order 
to supply its stations on the south shore, viz., Victoriaville, 
Broughton, Thetford Mines, Black Lake, Windsor Mills, &c. 
The increasing amounts of power required on the south 
shore for mining and industrial purposes made it necessary 
for the company to design an overhead high-tension trans- 
mission line to supplement the existing submarine cable. 
The towers are 350ft. high, weigh approximately 200 tons 
each, and are built on concrete piers. Each pier is built 
500ft. from the shore, and the distance between the piers is 
5000ft., so that the conductors have a clear span of that 
length. This is the longest known span of its kind. The 
towers carry three electrical conductors, made up of the 
highest grade of plough steel, spaced 50ft. apart, all in the 
same horizontal plane and arranged so as to prevent 
contact with each other when swinging. In order to 
connect with existing transmission lines, the conductors 
have to be insulated from the steel towers against a dif- 
ference of potential of 100,000 volts. 
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EIGHT-CYLINDER 240-H,P, MERCEDES AERO ENGINE 


(For description see page 446) 
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House, Limiren, Eloff- ‘street, Johannesburg. 
aust ween ig 2% any Gotcu, Litre, Melbourne, Sydney and Brisbane, 
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Gorpon AnD Gorcu, Loren, 132, Bay-street, Toronto. 
Monwrreat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Y onge-street, Toronto 
Seiis Limrrep, 2, ger -buildings, McGill- street, Montreal. 
CEYLON.—Wusarartna anv Co, lombe. 
TAMA —Epvcationat Surry Co., Kingston. 
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Urrow axp Co., Auckland ; J. Witsow Crate ax Co., Napier. 
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correspondents that letters of inquiry emp rete to the public and intended 
for insertion in this column, must in all cases be accompanied by a 
large envelope, legibly directed by the writer to himself, and stamped, in 
order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 


WP All letters intended for insertion in THE ENGINEER or containing 
questions ae” be accompanied by the name and address of the writer, 
not tion, but as a proof of good faith. No notice 
whatever can n be then of anonymous communications. 


We cannot undertake to return drawings or manuscripts ; 
therefore request correspondents to keep copies. 


THE ENGINEER. 





we must 














MAY 24, 1918. 


Season Tickets—A Suggestion. 


THE suburban train is the index to the people’s 
mind. Each compartment is a miniature club, i 
which the events of the day are tossed about for a few 
moments by eight or ten speakers. When the war 
was at a standstill, agriculture held the field, then 
came the great German push, and nothing else was 
discussed. It was followed by the unaccountable 
pause at the front. which is still continuing as we write, 
and just when, in the absence of war news, allotments 
were again coming on to the carpet, Sir Albert Stanley 
dropped in effectively with matters so near to the 
suburban traveller’s heart, that war and vegetables 
were alike forgotten, and nothing short of the air raid 
would have deflected conversation from the course it 
had begun. To increase the price of his “ season ”’ is a 
serious thing to the dweller in the suburbs. It is almost 
precisely the equivalent of raising his rent. The sub- 
urban traveller represents the great middle-class, the 
class that lives just on its income and has to balance 
up its shillings at the month’s end. The cost of his 
ticket is put in with his other standing charges, and 
he feels an increase of it in just the same way that he 
does when another penny is put on the rates. It isa 
little absurd, if you like ; Sir Albert Stanley said, the 
other day, that the average extra cost of “ seasons ” 
under the new regulation would be £1 a year, say 
3d. a travelling day. The traveller would not turn 
a hair at spending five or six times that amount on 
his tobacco or his tea, but his season is a sacred thing, 
and he resents interference with it. Yet in spite of 
his protests, which are grounded on his almost 
irrational respect for a cheap “ season,” he has taken 
the changes in price with good-natured resignation, 
and is much more fearful lest his trains should be 
cut off and his discomfort increased, than annoyed by 
the fact that he must pay a little more. He recognises 
that he has been extraordinarily well served, that his 
ticket has been cheap, and whilst he certainly will not 
admit that the railway company is the loser in 
ordinary times, by carrying him at such low rates, 
he is quite prepared to accept the increase as a war 
measure. 

Hence, we do not think Sir Albert Stanley will find 
any persistent opposition to the increase of rates ; 
but he certainly will have to face much discontent 
if the discomfort of the suburban traveller is increased 
at the same time, and it is with a view to preventing 
that increase, and even of reducing the present over- 
crowding that we make the following suggestion. 
We take only the case of London, and a radius of 
fifteen miles, but the application of the plan to other 
main centres would be merely a matter of local 
arrangements to suit the conditions. Our proposition 
is that certain trains should be reserved for season- 
ticket holders ; the holders of an ordinary daily ticket 
would not be permitted to travel by them. Thus both 
in the morning and evening we should cut out the 
casual traveller, the shopper and the pleasure seeker, 
who just adds to the trains the number that make them 
too full. Let us explain the scheme with more detail, 
and it will be seen that it involves no hardship on any 
travellers, and facilitates the arrangements of the 
railway companies. * The great bulk of the season- 
ticket public arrives in London between the hours of 
eight-thirty and ten, and leaves between the hours of 
five and six-thirty. It is proposed, then, that no one 
using a suburban station within fifteen miles of the 
London terminus should be allowed to travel by trains 
that arrived in town or left town between the hours 
stated unless he held a season ticket. We believe the 
result would be to cut off some four to five per cent: of 
the suburban travellers in the morning and some ten 
to twenty per cent. in the evenings. The railway 
companies would benefit by knowing almost exactly 
the number of passengers they had to provide for 
during these hours, and could, in some cases, make up 





their trains accordingly. It will be observed at once 
that a certain amount of flexibility must be allowed 
in the rule, or hardships, possibly of a serious nature, 
would result. Consider, for example, the case of the 
person who wishes to catch a main line connection 
and must travel over a suburban branch. It is now 
possible in a great many places round London to 
purchase main line tickets locally; it is always 
possible to obtain them by post. We propose that a 
holder of a main line ticket should be permitted to 
use the reserved trains on an ordinary ticket by 
showing his main line ticket at the barrier. To meet 
the rare cases where emergency compelled a person 
to travel within the reserved hours, we suggest that 
the ordinary fare might be doubled and the ticket be 
stamped with some appropriate symbol. 

In putting this plan forward, we have kept in mind 
a little item which is sometimes forgotten by those 
who seek to restrict travel, and show particular 
resentment against shoppers and pleasure seekers. 
To interfere with shopping, or to interfere with 
theatres, concert halls, and so on, would be to interfere 
with legitimate businesses, and would be very unwise. 
But as for shopping, it can quite well begin at eleven 
and finish at four, and our proposed arrangements 
would, therefore, leave shoppers as free as they need 
be. The theatre-goer would not be in quite such a 
good position, but by opening the theatres at 2 o’clock, 
instead of 2.15 or 2.30, and finishing at 4.15, trains 
leaving J.ondon termini before 5 o’clock could be 
cauglit py foregoing the pleasures of the after-theatre 
tea. The alternative would be to wait till 6.30— 
not a very grave hardship, since the pleasure seeker 
could even then. in most cases, be home hefore 7.30, 
the hour at which he used to get back in the old days 
when the play started and ended much later than now. 
Thus we think it will be seen that, taken for all in all, 
the plan proposed would inconvenience very, very few 
people, whereas it would add not a little to the comfort 
of the real business people, the season-ticket holders. 


Progress of Automatic Telephony. 


Automatic telephone systems are still a compara- 
tively new development in Great Britain. - It is true 
that in the United States they were brought within 
the range of practical engineering nearly thirty years 
ago, but in this country such methods of working 
have even naw not completely emerged from the 
experimental commercial stage, and much remains to 
be done before practice can be standardised. The 
system which has found most favour with the Post- 
office up to the present time is the Strowger, and it is 
a somewhat remarkable fact with which the history 
of invention has, however, made us familiar, that the 
inventor of the Strowger system, Mr. Almon. B. 
Strowger, of Kansas City, who patented his system 
in the year 1889, was in no way connected with 
electrical engineering or with any telephone enterprise, 
but was in business as an undertaker. It is stated, 
indeed, that the invention was the outcome on his 
part of a determination to substitute for the then 
existing telephone system a service which would 
eliminate the mistakes and delays associated with 
manual telephony. While the Strowger may be 
regarded as the first commercial system, a patent for 
the Connolly and McTighe system had been taken out 
ten years earlier, but it was the Strowger patent 
which was adopted for the first automatic exchange 
at La Porte, in the year 1892, and three years later 
a second exchange was equipped at Michigan on an 
improved system, which in principle is the same as 
that which is being used to-day. These early 
installations were, however, composed of one-switch 
units, and it was not until the year 1900 that the 
trunking system was introduced and commercially 
applied in a 10,000 line installation at New Bedford, 
Mass. Other early developments included the intro- 
duction of the trunk release system, the line switch, 
common battery working, the two wire system, and 
means of giving inter-communication between 
automatic and manual systems. 

The opening of the Leeds automatic exchange on 
Saturday last marks what seems likely to be the 
beginning of a new phase of development in Great 
Britain. Not only is the number of the subscribers’ 
lines, which in this case is 6800, the largest which has 
yet been equipped for automatic working in this 
country, and the ultimate capacity of 15,000 lines 
far in excess of anything which has been previously 
attempted in automatic telephony in British practice, 
but for the first time the Post-office has adopted a 
special design of building instead of converting an old 
telephone exchange for the purpose. In the new Leeds 
exchange features have been incorporated into the 
construction, not merely to make the building sound- 
proof, but, in addition, both damp and fire-proof. 
It is the latest form of Strowger apparatus which 
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has been installed at Leeds. A brief experience 
of this system in some of the earlier exchanges which 
have been equipped indicated that this method of 
operation, while admirably suited for a self-contained 
local exchange, failed to meet certain requirements of 
the British Post-office, and in collaboration with the 
engineering staff of the Automatic Telephone Manu- 
facturing Company, which handles the Strowger 
patents in Great Britain, some modifications in detail 
have been made by the engineering department of the 
Post-office to bring the system into line with its 
particular needs, which include the provision of 
circuits for linking up the automatic with an extensive 
trunk and local junction service. The process of 
improvement is still in progress. Although the 
Strowger system has been employed for nine of the 
twelve automatic exchanges which are now in 
operation, other methods of working are also being 
tested. The Western Electric Company’s system has 
been installed at the Dudley and Darlington automatic 
exchanges and the Lorimer system at the Hereford 
exchange. The idea underlying the testing of these 
different methods of working is to evolve a system 
which shall include the best features of each, and, 
undoubtedly, there is much to be said in favour of the 
policy of the Post-office authorities in declining at the 
present time to commit themselves to any one method 
of working. The Leeds equipment may be regarded 
as providing an excellent test of the suitability of the 
Strowger method to British needs. There are sixty- 
eight units, each capable of accommodating 
100 subscribers’ lines, twenty-two of these units”being 
arranged for a maximum load of twenty simultaneously 
originated calls, and the remainder for a maximum of 
ten such calls, with capacity for twenty. A large 
number of outlets are also available for trunk and 
junction calls originated by subscribers. The facilities 
available on primary line switch-units have been 
framed on a scale which enables an equal distribution 
of originating traffic and reduces delays to a minimum. 
Coin box and party line subscribers are dealt with on 
a full automatic basis. In addition to the three 
systems which, as already stated, are now being 
tested, two new exchanges, at Grimsby and Stockport, 
which are approaching completion, are being fitted 
with the Siemens system. 

Apart from the technical side of the developments 
which are now taking place, the economic aspect is 
also receiving consideration. It is admitted that the 
first cost of automatic is higher than that of manual 
systems, but there is a difference of opinion if the 
annual charges are greater, and the subject is, of 
course, further complicated by the question of 
depreciation and of obsolescence concerning which 
there is not yet enough data to form an authoritative 
opinion. A decision as to whether automatic will 
ultimately supplant manual working in British 
practice cannot, however, be reached without taking 
into account the popularity of automatic telephony 
with the public, owing to the better service which can 
be given, and, indeed, this factor, assuming that the 
higher original and operating and maintenance costs 
of automatic systems are not appreciably in excess of 
manually operated exchanges may prove to be the 
deciding one. The extension of automatic working 
in Great Britain has been hampered by war conditions, 
but in view of the restrictions in supplies of labour 
and material, a good deal of useful work has been 
accomplished by the Post-office, and in addition to 
the public exchanges, a number of Government 
establishments have been equipped. The experimental 
work which is being carried out under actual service 
conditions includes therefore exchanges ranging from 
the small self-contained type to the large public 
exchanges, of which Portsmouth and Leeds are the 
most notable examples. Valuable and _ varied 
experience is therefore being gained which should 
enable a complete test to be made of the systems now 
under trial. 
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Edibie Oils and Fats. By C. AtnswortH MITCHELL, 
B.A., F.I.C. London: Longmans, Green and Co. 
Price 6s. 6d. net. 

Tus volume is one of the “‘ Monographs on Industrial 

Chemistry,’”’ which Messrs. Longmans are publishing 

under the editorship of Sir Edward Thorpe. It gives 

a satisfactory account of the chemistry of the fatty 

oils used for human feeding purposes. In places, 

however, it is open to criticism of a varying nature, 
and to a varying degree. Thus the chapter on the 

hydrogenation of oils is composed principally of a 

summary of the patents taken out in connection with 

this important subject, and even so is incomplete, 
for it concentrates attention almost exclusively on 

German patents. The third chapter contains little 

information of any value, and not a few mis-state- 


type that went out of favour some forty years ago. 
Meal moulding machines are not usually worked ‘“ by 
a band from a shaft,’ as the author says, but most 
commonly by hydraulic or steam power. The 
descriptions given of the copra disintegration and of 
the filter press, are unintelligible without sectional 
drawings. ‘“* Winter oil” is commonly understood to 
mean demargarinated cotton-seed oil, and not 
specifically demargarinated olive oil. The section 
dealing with the purification of oils and fats is 
strikingly incomplete. It is implied that edible oils 
do not require to be bleached, whereas the truth is 
that they are commonly bleached by treatment with 
charcoal or fuller’s earth, a process which the author 
does not even mention. On page 33 he refers to the 
use of a solution of animal charcoal as a means of 
removing rancidity from oil. We are not aware that 
charcoal is soluble in any common liquid, while it is 
certainly the case that by far the commonest chemical 
used to remove free fatty acids from an oil is caustic 
soda, a substance not mentioned by the author in the 
list of materials used for the purpose. The extraction 
of oils by means of chemical solvents is dismissed in 
twenty lines, in spite of the fact that this particular 
method of treating oil-bearing substances is now of 
great importance, and is as much a chemical as an 
engineering matter. The list of solvents used, as given 
by the author, does not include benzene, perhaps now 
the most widely used substance for the purpose. 
The implication that solvent extracted oils are 
employed almost entirely for the manufacture of 
paint, soap, &c., is not in accordance with recent 
progress. Solvent extracted oils are to-day being 
used in this country on an important scale for edible 
purposes. 


Text-book of Ordnance and Gunnery. By Colonel 
TscHaPpat, United States Army. Cr. octavo, 700 
pages. London: Chapman and Hall. 1917. Price 
30s. net. 

Tuts bookisintended for students at the U.S. Military 
Academy. It deals succinctly with explosives, 
ballistics, guns of all calibres, mountings and carriages, 
and ammunition, and two chapters are devoted to rifles. 
and machine guns. Although the title includes 
gunnery, the references to this subject are limited to 
consideration of the angle of drift, the probability 
factor, and similar matters. The author does not 
attempt to enter upon the tactical or technical use 
of the gun as a weapon. 

The chapter on explosives is excellent so far as it 
goes. It does not include the modern theory of 
endothermic explosives, with which the effect is due 
to the dynamic energy of the particles, rather than to 
the volume of gas produced. 

Interior ballistics are dealt with more fully than 
other subjects. The author has a system of his own, 
which is said to give closer agreement with recent 
experimental results than Ingall’s method. 

Other subjects are handled briefly, the object 
being to give an insight into main principles, rather 
than an acquaintance with detail. It is worthy of 
note that, for work in the field, American gunners 
use mils, the angle subtended by */1000 of the range, 
instead of our clumsy degrees and minutes. 

The text and illustrations are well turned out, and 

there is a good index. 


SHORT NOTICES. 


Relief from Floods. By J. W. Alvord and C. B. 
Burdick. New York: McGraw-Hill Book Company. 
London: Hill Publishing Company, Limited. Price 
8s. 4d. net.—We in this country are not faced with the 
flood problem to a fraction of the extent to which the 
citizens of foreign countries, and the United States especi- 
ally, have had experience of it. Even the Norwich flood 
of 1913 cannot for a moment be compared with the floods 
which the Ohio and Mississippi River districts have 
experienced. This volume is therefore of less interest to 
readers in this country than to those in America and 
elsewhere. At the same time it deserves attention by 
reason of the general interest of its subjects and the light 
it sheds on the influence of man’s works on the economy 
of Nature. There can be but little doubt that tendencies 
to flooding are produced by deforestation, the cultivation 
and drainage of land, the building of bridges, the reclama- 
tion of land, and such other undertakings as impose 
restrictions on Nature’s provisions for getting rid of the 
rainfall. The authors discuss various channel improve- 
ment and water storage schemes as means of reducing or 
eliminating the menace of floods, a menace which, with the 
march of civilisation into hitherto undeveloped lands, is 
bound to increase. 





The Strength of Ships. By J. Bertram Thomas. 
London: Scott, Greenwood and Son. Price 5s. net.—As 
an introduction to the calculation of the strength of ships, 
this little volume will, we are certain, be found useful by 
students of naval architecture and others. Of the 255 
pages of actual text, the first 155 are devoted to matters 
such as the strength of beams and struts, discussed in 
books on the strength of materials and structural work 
generally. The remainder of the book is devoted to 
purely naval architectural subjects. Although the space 
at his disposal is thus small, the author manages to discuss 
the longitudinal and transverse strengths of ships, riveted 
joints in ship work, the effect of rolling and pitching on the 
upper structures of a ship, rudder calculations, the strength 
of shaft-brackets, and the .design of gun supports. By a 
rigid economy of words, he succeeds in carrying the 





ments. Thus, the hydraulic presses described as 


student quite a respectable distance in each of these 


being in use “ in most modern oil factories,” are of a | matters. His exposition of the application of the “prin. 


ciple of least work ” to the determination of the transverg, 
strength of ships,and his illustration of the method of 
applying this principle in the case of a submarine of 
elliptical cross-section, are remarkable examples of how to 
write concisely yet clearly. 





Aviation Engines. By First-Lieut. Victor W. Pagg, 
London: Crosby Lockwood and Son. _ Price 15s. net.— 
The author of this book is an assistant engineer officer 
attached to the United States Signal Corps Aviation 
School at Mineola. The volume is designed particular} 
for aviation students and mechanics, and in addition to 
explaining the construction and working of typical} 
aero-engines, deals with such practical matters as repairg 
and the location of faults and troubles. It is clearly 
written, well illustrated and up to date, or at least ag 
up to date as a volume on this subject can be at the 
present moment. While the book at first sight appearg 
to deal at considerable length with aero-engines of 
American design, it will be found, we think, to be a very 
valuable possession by all having to do with aviation 
motors, their running and maintenance, whatever may 
be the precise type of engine in which they are chiefly 
interested. 








LARGE THREE-CRANK DOUBLE-ACTING GAs 
ENGINE. 


Tue illustration on page 453, represents a large three. 
crank double-acting gas engine in the shops of its builders, 
the British Westinghouse Electric and Manufacturing 
Company, Limited, of Trafford Park. This interesting 
engine—the largest of its type which has yet been 
constructed—was briefly referred to in THe ENGINEER 
of January 4th last. It was built to the order of the 
Mersey Power Company, Limited, under the supervision 
and conditions specified by the consulting engineers, 
Messrs. Merz and McLellan; and is rated at 1080 brake 
horse-power when working on producer gas of 135 B.Th.U’s 
net value. 

The British Westinghouse Company was amongst the 
first engineering firms to take up the manufacture of large 
vertical gas engines for generating electricity. The first 
engine of the kind was built as long ago as 1902, and was 
of the single-deck type with splash lubrication. The next 
stage of development was the provision of forced lubrication 
to the main moving parts, with tandem single-acting 
cylinders and non-water-cooled pistons. That was in 
1905, when two, three and four-crank engines were 
constructed, in sizes ranging up to 1000 brake horse-power. 
The tandem arrangement of the cylinders reduced the 
cost for a given output compared with the previous type, 
and improved the turning movement, whereby it became 
possible to drive alternators in parallel without the aid of 
spring couplings between the prime mover and generator, 
and up to the present time vertical gas engines, aggregating 
over 60,000 horse-power, have been built at Trafford Park. 

The engine illustrated is of the three-crank type, with 
three double-acting cylinders, the bore and stroke being 
26in. and 30in. respectively, and the output of 1080 brake 
horse-power is obtained at a speed of 166} revolutions 
per minute. The crank shaft is provided at one end with 
a fly-wheel—not shown—of large diameter and special 
construction, and is coupled direct to an extension shaft 
upon which is to be mounted the rotor of a 750-kilowatt 
alternator, giving three-phase fifty period current at a 
pressure of 6000 volts. A bearing is provided between 
the fly-wheel and the alternator, and there is also an 
outboard bearing beyond which is mounted an exciter. 
The fly-wheel energy, we are informed, is such as to ensure 
a cyclic irregularity not exceeding */,..th. 

As will be observed, the engine is of the totally enclosed 
type, with large and small inspection doors at the front 
and back of the crank case. Two operating platforms 
give access to the cam shaft and valve mechanisms. 
The cam shaft is totally enclosed in a cylindrical cast iron 
casing, situated in front of the engine, between the upper 
and lower platforms, and is operated from one end by 
skew gearing and a vertical shaft, the latter being provided 
with similar gearing at its lower end for meshing with 
gears on the crank shaft. The whole of this operating 
mechanism, as well as the governor, is enclosed, and the 
cams with their rollers, guides and bearings are lubricated 
with oil under pressure from the main oil pumps. 
Immediately above the lower platform will be seen the 
three exhaust valve casings. The levers which control 
these valves are operated by push rods working in guides. 
These lower exhaust valves control the outlet of gases from 
below the pistons, and are arranged horizontally and 
transversely, while the valves which control the exhaust 
from the top side of the cylinders are vertical, and are 
operated by vertical push rods and rocker arms from the 
same set of exhaust cams as operate the lower valves. 

Each cylinder is constructed with a separate liner, 
flanged at the top and bottom, and securely bolted to 
the upper and lower combustion chambers, which 
contain the valves. The water jackets are separately 
attached, and are provided with expansion joints, so that 
no stresses due to the working of the engine may be 
transmitted through the metal in the jackets. Large 
water cooling spaces are provided, together with hand-holes, 
to ensure the easy removal of the cores from the castings 
and for cleaning purposes, should there be any deposit 
from the water. 

The special features of the admission valves are the 
provision of loose cages, which seat into the combustion 
chambers and their interchangeability, each valve, with 
its seating and cage, being a complete unit which can be 
readily removed. The admission valves are not visible 
in the illustration, as they are on the opposite side of the 
engine, but, like the exhaust valves, they are horizontal 
for the lower ends of the cylinders and vertical for the 
upper ends. They are operated by rods and levers from 
cams mounted within the enclosed cam shaft mentioned 
above. 

The means adopted to lead away the exhaust gases 
from the cylinders should be mentioned, as it avoids the 
employment of an unsightly main in front of the engine. 








The top and bottom exhaust boxes of the combustion 
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THREE-CRANK DOUBLE-ACTING GAS ENGINE 


THE BRITISH 





chambers are separately connected by short expansion 
Pipes, which are constructed with trepanned joints to 
permit of expansion and contraction. The exhaust box 


casings are water-jacketed, and two pipes convey the | 
| water supplied by two ram pumps mounted upon the | gas and air can be regulated from the floor level and from 


exhaust gases away from the engine, the idea being to 
utilise the waste heat for raising steam in boilers. 


The water-cooling arrangements have been carefully | 
| at the end of the cam shaft, and is shown on the left-hand | for long distance speed control connection will be made by 


considered. Cold water enters at the lowest point at 
each cylinder cover, which contains the stuffing-box, then 
enters the jacket of the exhaust box and lower combustion 
chamber, and finally passes into the cylinder jacket. 


Circulation is maintained in an upward direction, the | 
heated water escaping through holes communicating with | 


the jacket of the upper exhaust box and combustion 
chamber, and, finally, passing away at the top. The 
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exhaust valves and cages are separately cooled by water , gas and air to form the explosive mixture are kept sepdrate 
from the same service main as feeds the cylinder jackets, | until they reach the inlet valves. The quantity of 
motor-driven pumps in duplicate supplying the water | mixture is controlled by valves immediately above and 
for this purpose. The pistons and rods are cooled by | directly connected to the governor, but the proportions of 


lower platform at one end and driven from a small crank | either platform. For speed control, a hand-speeder gear 
and rod coupled to a rocking lever. The crank is situated | is fitted in a position accessible from the floor level, and 
side of the illustration. To overcome the inertia arising | means of an electric motor with the hand-speeder gear. 
from the reciprocating movement of the piston and rod, | As a precautionary measure, an emergency governor is 
the necessary pressure is maintained in the water pipes. | provided and coupled by mechanism with a butterfly valve 
The connections of the latter are on the “trombone” | in the main gas;supply pipe. 

system, with glands that are accessible through the crank- | _It will be observed that although the engine is somewhat 
case doors. | lofty, the floor space occupied is very smal] for the power 

As is now customary in the best gas engine practice, the | generated. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


HIGH PRESSURE STEAM AND HIGH POWERS. 


Srr,—A short time ago you published a letter under the head 
{ “High Steam Pressures” from Mr. Bowden Smith, C.E., 

urging the need for the research of high power, but non-explosive, 
motive fluids, and remarking that higher powers are attainable 
by the greater densities resulting from higher pressures. This 
inspiriting letter was, unfortunately, not followed up by any 
suggestive ideas capable of practical application, unless, perhaps, 
that in the reference by “ Recorder’ to superheated water 
(fireless) locomotives, as an existing example of the most con- 
centrated form of steam power. Superheated water is in reality 
steam of over a hundred-fold liquefaction, and the power of 
the steam bursting from it, just before entering the cylinder, is 
proportional to the heaviness, and therefore the heat, of the 
fluid. The old idea was that superheated wet steam entailed 
loss‘ of power, and Perkins’ patented boilers were intended to 
take from the steam the super-calories which were not thought 
proper to the specific density of saturated steam. 

Since the short discussion on this subject relating to the 
density of steam, the Mémoiresof La Société des Ingénieurs Civils, 
Chronique 429,” quotes, with astonishment, from an American 
trade journal an article on ‘“* Heat Density,”’ in which the writer 
has, with much daring, given the heat contents, not in the usual 
way On the basis of the weight of the substance, but according to 
its cubic content—a notable break with present methods which 
comes as @ revelation to some, and clarifies this particular 
question of density, heat and power. 


Heat contents per cubic metre (translated). 


Atmospheric air at 40 deg. Cent. 

Hydrogen burnt with air me 

Gasolene burnt in blow- ~_ 

Coal burnt with air cog 

Acetylene burnt in air .. 

Steam at atmospheric pressure oie 

Steam at 240 Ib. per sq. in. with a super ‘tem- 

perature of + 150 deg. Cent. 3 “ ‘ 370.0 

Saturated (dry) steam .. oa bee 487.0 

Boiling water (100 deg. Cent.) 100,000 .0 
0 
0 





Sulphur melted at 425 deg. ¢ ‘ent. 165,000. 
Hydrogen burntin oxygen .. .. .. .. .. 150. 


The heat content in steam diminishes continuously as the 
‘super ” heat increases. In boilers supplying 36,000 cubic feet 
of steam per hour at full capacity, the one which delivers it 
highly superheated cannot register an equal number of work 
units per hour by about 20 per cent., as with the saturated steam, 
owing to the greater heat and density of the latter. 

The French quotation of the above figures, concerning steam 
of 370 or 487 calories, observes that this is “singular at first 
sight,”’ but that it is due to the feeble density of the “ super ” 
heated steam inflated by heat, “‘and constitutes one of its 
advantages,” that is, reduced horse-power capacity. 

This plan of basing the heat of a substance upon its D r, or 
“ density of heat,” is termed bizarre. Many, if not most, engi- 
neers seem to cling to the idea that “super” heat in steam 
means extra heat in every cubic metre of steam. If, however, 
they purchased their steam, at a given pressure, through a flow 
meter, or volume meter, as Paris customers used to buy their 
compressed air, or as householders buy their gas, engineers 
would not be long in insisting upon receiving 125 cubic feet of 
highly superheated steam for 100 cubic feet of saturated steam. 
The feed-water measure would be refused by them as a standard 
for power delivered. ‘‘ Superheated ”’ steam is deficient in heat, 
and the power indicated by it in an engine is found to correspond 
almost exactly with its B.Th.U. content, whether the steam is 
wet or “ super ” heated. 

The power which may be developed by, say, 30,000 cubic feet 
of steam, superheated or saturated, must be computed from the 
B.Th.U. in that mass. The average mean effective pressure, 
P, is the product of the initial pressure P'’ x H. At 620 deg. 
Fah. the initial pressure plus volume supplied must be 20 per 
cent. greater than for saturated steam for each horse-power 
indicated. Even Herr Schmidt admitted this, and, to express 
it, proposed a suitable formula with a corresponding coefficient 
of expansion. The expansive range of superheated steam is 
about 26 per cent. Jess than of saturated steam by adiabatic 
expansion. The indicator gives a thin diagram with very feeble 
pressure on the cranks in the last third of the stroke, hence a 
one-fifth reduced I.H.P. 

PLAN 

33,000 ” 
pressure which is, as a rule, lower by 20 per cent. per unit of P 
initial, with high supertemperatures. 

In locomotive engines the tractive effort is greatly affected by 
the density of the steam. Using saturated steam the formula 
for the maximum tractive efforts in single engines, based upon 
practical working, was : 


TE= 


In the formula LH.P. = P is the mean effective 


0.92 lp 
D 
because, in the best designed engines with well proportioned 
steam passages, 92 lb. M.E.P. were obtained with 100 Ib. boiler 
pressure. 
With saturated steam in compound expansion the formula, 
based on practice, was : 
1.45 d*lp 
D 
operating at the same cut-off as used in the formula preceding. 
The maximum tractive efforts with superheated and saturated 
steams do not vary so notably until, or when, the speed is over 
20 miles per hour with express engines. In actual working, with 
the most recent of engines, the pressure indicator gives the 
following, for superheated steam only, and at 110 revolutions 
per minute. 


TE= 


= : sia 65 pd? 
Single expansion: TE = 0.65 pal 


D 
( 2 
Compound : TE: 09 pes 
D 
cut-offs, in each case =0.78, (Formule as employed in the same 


drawing-offices. ) 

With saturated steam the value p for simple or compound is 
20 per cent. higher than with superheated steam, when the speed 
is rather higher-—say, 200 revs.—and the cut-offs are then 


reduced to 60 per cent. or 50 per cent. 
The dynamometer measures confirm these indicator cards, as 


The following are ty pical and average results obtained in 
high-power modern engines from indicator cards, and which are 
available to all engineers requiring fuller details :- 


Per 100 lb. initial steam pressure (steam volumes and speeds equal). 
Superheated steam. Saturated steam. 
M.E.P. Meaneffective M.E.P. Mean effective 
per sq. in. piston loads. per sq. in. piston loads. 
Ib. tons. Ib. tons. 
Single meppaeien o« 5.3 66 6.6 
Compound . -. 80 8.0 100 10.0 


The mean effective pressures here indicated are referred to equal 
high-pressure cylinder volumes in all cases alike, in order to 
express the total load in tons. 

The differences in the relative pressures indicated remain 
practically constant at all speeds from 35 to 75 miles per hour. 
It has often been stated that the advantages of the compound 
expansion are only realised at low speeds, and not at high speeds. 
Modern practice has conclusively proved that there is not the 
slightest ground for such a statement, and its origin seems to 
have been a matter of popular hearsay. 

These typical examples from up-to-date practice have demon- 
strated to continental engineers that the 20 per cent. loss of 
mean effective pressure by the use of superheated steam is more 
than compensated by resort to compounding the expansions ; 
and, moreover, this result is quite independent of boiler pressures 
and of the speeds. For heavy loads up grades the dense, 
saturated steam is proved by dynamometer tests to be 20 per 
cent. more powerful when both the steams are worked at the 
extreme limit of the boiler capacity. This is shown by a dyna- 
mometer record as follows :— 


Average Boiler Running Work units 
boiler weights. time, automatically 
pressures. recorded. 
tons. mins. kilogram-m’s 
Saturated steam -- 200 20 52 131,000, 000 
Superheatedsteam .. 200 23 58 116,584,000 


In this case the grade is up 1 in 100 continuously during nearly 
one hour. Each engine was run at its maximum capacity. 
The heavy work with the saturated steam is due to the increased 
resistances set up by adverse weather. 

In another series of dynamometer records—not yet published 

the results are given on the same sheets for both steams, and in 
continuous lines, i.e., the initial cylinder steam pressures, 
volumes (cut-offs), temperatures, back pressures, blast pipe 
pressures, vacuua, indicated horse-power, tractive efforts, 
speeds, profile of line, &c.—and in certain cases the variations 
in the pull on the draw-bar during each revolution in single and 
compound expansion—are also contrasted. 

In these sheets a saturated steam locomotive is shown running 
for miles on end at 15 per cent. lower steam pressures (or Pv) 
whilst developing 5 to 8 per cent. greater indicated power, proving 
that saturated steam permits of reduced pressures without loss 
of power as compared with superheated steam. At any point 
on the up-hill grades—1 in 150—the diagrams show that per 
unit of Pv in steam the saturated steam indicates 20 per cent. to 
23 per cent. greater horse-power. 

In these tests the superheater engine has 15.5 per cent. larger 

eylinders, and weighs over one ton more. In twelve tests, of 
1200 miles aggregate length, the indicated power during every 
trip is lowest with the superheated steam. These results, as 
published in official documents, are not, as suggested by one of 
your correspondents, to “discountenance ”’ the use of highly 
superheated steam, but really to provide valuable data upon the 
working of the two steams during tests executed by means of 
every modern instrument of measure under impartial and expert 
control. 
The greatest difficulty, in particular where railways are con- 
cerned, is to obtain reliable autographed data, such as are here 
referred to, because officials are averse to the free publication of 
exhaustive details similar to those given in huge volumes of 
graphic records by the chief continental railways. 

Owing to the scarcity of information, or objection to it, in the 
United States and United Kingdom engineering Press, there 
remain important misconceptions, very largely due to the 
practice of measuring the consumption of steam in the cylinder 
by the weight of the inert liquid in the tender ; much as though 
the cylinders were weighing machines for water instead of 
PLAN 


pressure plus volume machines = 
33,000 - 


The confusion is made still worse by the practice, in American 
journals particularly, of representing any saving of water of 
30 per cent. as 30 per cent. saving of steam and coal, otherwise 
of 30 per cent. increased haulage power, or speeds ; in which 
30 per cent. less locomotives suffice for a given work, thus saving 
locomotive crews’ wages by 30 per cent., with 30 per cent. 
reduction in locomotive repairs ; otherwise an increased poten- 
tiality of the railway system for 30 per cent. augmented traffic, 
30 + 30 + 30, &c. The water saved is, very generally, 30 per 
cent., because the evaporation surfaces are reduced 30 per cent. 
through the addition of a superheater—weighing 2 to 4 tons 
with its accessories—but which only contributes 8 B.Th.U.’s to 
every 100 B.Th.U. in the steam entering the superheater. As the 
superheater weighs about one-seventh of the boiler (inclusive of 
its shell), but only contributes about one-twelfth or one-thirteenth 
of the heat, it is a negative power producer, and lowers the 
capacity of any boiler—weight for weight—in return for a certain 
coal economy, which, however, is most usually only one-third of 
that claimed in the advertisements on the basis of “‘ watched ” 
periods of working—upon which a further reference follows. 

The limit to the capacity of a superheater boiler—weights 
being equal—arises from its reduced evaporation surfaces. But 
against its small heat contribution of 8 per cent., the superheater 
inflates the steam in volume by about 33-34 per cent. from wet 
saturated steam (valve chest density), and thus the total steam 
volume slightly exceeds that of the saturated steam boiler (of a 
rather less dead weight), and this inflated steam volume suffers, 
in the cylinder, a greater loss of M.E.P., per unit of Pv con- 
sumed, than does the saturated steam ; the result being that the 
maximum capacity of the superheater engine is reduced to 20 per 
cent. less than that of the saturated steam engine. It is often 
argued that if the coal that is saved were burnt there would 
really be an increase of power. Such is not the case. In 
numerous tests wherein the coal economy has been reduced to a 
low margin, the engines could not be forced beyond their 
maximum evaporation capacity. The superheater itself is the 
handicap, and has, in fact, led to the use of extremely heavy 
engines for the power developed, besides giving less clearance in 
the loading gauge. 

These are the facts of modern practice, as ascertained by 
extensive and costly dynamometer tests. They are new or else 
totally unknown to railway men and railway directors and 


simply because people do not like that which they do not at 
present understand. The theory of “initial condensation » 


Examples of horse- “powers (maximal) indicated per 50 tons’ weight 
in up-to-date locomotives. 


_ | British » «+ 1047 1.H.P, 
Superheated steam-| Continental .. .. 1160 ,, 
» ‘<. ssn”). we 
Saturated steam “es mon. ee... 8 
* Compound. 
has prevented clear thinking, and thus helped to the contusion 
which is so obvious in papers and articles. 
Superheated steam is said, in a treatise on modern locomotive 


design, to be dilated up to 35-40 per cent. in volume—over wet 
steam—in the boiler, in addition to saving 30 per cent. of the 
steam by means of eliminated cylinder condensation in those 
engines which save 30 per cent. of the water per trip, or 25 per 
cent. of the water per horse-power per hour ; the gross water 
saving being thus 40 + 30 = 30. 

Given the density of the steam the water economy is some. 
times not even sufficient to account for the steam used, unless by 
presuming that the “ initial condensation ” was actually greater 
than with the saturated steam. The following is the genera! 
result from twelve tests of 1200 miles :— 


Up grade. Up and down crades 
and levels. 

Evaporation. Sup. Sat. Sup. Sat. 
brent ah ondh wc Se OU eee 78 .. 100 
Steam per hou 0 6. TD .. «« BR... 100 
Extra Pv indicated loss in 

cylinder .. .. _ aa See ee ) 

Indicated powers .. ke NM we WN Now! wa Rc, 200 


In heavy work the saturated steam boiler evaporates 34 per 
cent. more water per hour than the superheater boiler. ‘I'he 
larger volume of the superheated steam is here estimated at 
34 per 100, due to its dilation, and relatively to wet saturated 
steam. Of this “thin” steam the dynamometer records show 
that 18 to 23 per cent. greater Pv is consumed per indicated 
horse-power per hour than of saturated steam. On this water. 
rate basis no saving of steam by avoided “ initial condensation 
is feasible. Such a theory is only possible by ignormy the 
density of the steam, which is the plan more usually followed 

In the above tabulated data the evaporation of water reters 
to the hour of total running time ; not to the hour with open 
regulator. The dynamometer records show in the tractive effort 
“curves *’ that during each trip the boiler of the superheate; 
engines supplied steam to the cylinders for a greater length of 
time, as a rule, and for this reason, clear in the records, the 
latter had to make up some amount of time in arrears after the 
ascent of an 80-mile bank. Hence the superheater boiler is 
credited with a rather higher evaporation per hour on the average 
than on the steeper portion of the up grade—that is, 78 per 100 
instead of 66 per 100. 

The water saving per horse-power hour is just over 22 per cent, 
The gross water saving is 29 per cent ; the minimum water saving 
is 15 per cent. The coal saving averages just over 13 per cent. per 
LH.P. hour. The greatest coal saving is about 26 per cent. 
These same engines save 8 per cent. of coal per annum. The 
heat economy theory is as follows :—8 B.Th.U. per 100 inflates 
the steam volume by 34 per 100. Deducting 20 per cent. steam 
loss per I.H.P. the net gain is 34 — 20 = 14 at a heat outlay of 
8 B.Th.U. per 100. This theoretical heat economy is barely 
equal to that of the annual coal economy in this case ; but it ts 
higher than the coal economies per annum of 3.5 per cent. up to 
6.2 per cent. experienced on railways in yet other continental 
countries. The working rule is to allow for a drop (on the test- 
trip coal economy) of 20 per cent. to 15 per cent. when the 
engines are left to their un-forced and natural economy by super- 
heating—that is, test economy of 25 per cent. = annual economy 
of 10 per cent. 

It has been recorded in these pages that Mr. Ivatt, of the 
Great Northern Railway, mentioned his own experience that, 
as soon as the enginemen and others were aware that their super- 
heater engines weré no longer being ‘ watched,’’ the coal 
economy by superheating dropped by 20 per cent., in proving 
that this percentage of economy was really due to other cause- 
than the superheating. A coal economy of 8 to 10 per cent. 
appears to be the average for continental railways, against 28 per 
cent. or 30 per cent. when the very same engines are under 
“* watch.” 

** High superheating ” has been proved to be the only steam 
heating that yields coal economies worth the while. From 1835 
up to 1908 moderate superheaters and “ steam driers ’’ have been 
employed in fitful and irregular applications on railways in 
hundreds of different types and patterns. As a rule they were 
found to save up to 12 per cent. of water and about 2 per cent. 
of coal—oftentimes even no coal at all, although they took 10 
per cent. out of the moisture inthe steam. That long experience 
has established that 10 per cent. of super-saturation causes no 
loss of coal as to be worth either the practice of steam drying, 
moderate heating or steam jackets. The superheated wet steam 
flashes into dry steam during its expansion. Drivers can save 
10 per cent. of the water by throttling the regulator and working 
with long cut-offs ; this saves water, but water is not coalin loco- 
motive operation. Water is of little interest except when it is 
called “ steam,” or implied as such. 

This practical experience proves that dense steain is certainly 
not uneconomical simply because it uses so much more water. 
In this example given, of 1200 miles averaged, the water saving 
by superheaters is 29 per cent. gross, while the H.P. coal economy 
is actually less than half that sum = 13 percent. On the other 
hand, 12 per cent. water saving, by ‘‘ steam drying,” has been 
known to save no coal at all. The idea of the “ accumulative 
wastage’ of wet steam is therefore disproved by daily experi- 
ence. The explanation appears to- be that every wet steam 
locomotive works, to some small extent, upon the Lamm and 
Francq principle of the superheated water locomotive—wet 
steam flashing into dry during its expansion. 

Every engineer is familiar with the statement that ‘“ super- 
heated steam prevents ‘initial condensation.’ Compounding 
is an attempt to avoid ‘initial condensation,’ and is therefore 
unnecessary in order to obtain that which superheating accom- 
plishes perfectly. r 

Recent experience shows that superheating alone, without 
compounding, consumes 30 per cent. more water per I.H.P. 
hour than does the latter, and consequently fails, by 30 per cent., 
to meet the claim. 

Compound expansion compressed air locomotives made by 
the H. K. Porter Company (New York) are stated to perform 
3000 foot-pounds of work on one cubic foot of free air, as against 
1900 foot-pounds in their single expansion locomotives. ‘The 
economy of air is therefore 36 per cent. No claim is made that 
this proceeds from avoided “ initial condensation."’ The Times 








to the relative differences of the two steams, and by either 
system of expansion. 


shareholders ; it is of little avail to attack such valuable data 


states that compound goods engines of the Mallet principle are 
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saving coal at the rate of 35 per cent. per mile ; modern express 
compounds are saving 36 per cent. of the coal in France. The 
use of the theory of * initial condensation” to explain coal 
economy is therefore in direct conflict with the actual practice 
ofto-day. Summarising, up-to-date, practical working operation 
roves, for all that we new argue to the contrary, that it is the 
mean effective pressure, or total load on the pistons, per unit of 
steam (Pv) admitted, that is of real consequence and of more 
importance than higher steam pressures in the boiler. Progress 
demands higher M.E.P.’s. C. R. K. 

May 10th. 

ELECTRICAL PROPULSION OF SHIPs. 

Srr,—In reference to the interesting letter by Mr. Locarni 
Vittorio, published in your issue of the 17th inst., may J be 
permitted as one who has taken an active part in the technical 
development of electrical ship propulsion to pass a few remarks 
thereon. 

Mr. Emmet has been a great worker in the development of the 
polyphase alternating-current system of ship propulsion, and his 
position as chief engineer of the turbine department of one of the 
largest firms of turbine manufacturers in the world should be 
almost sufficient for most engineers. His statements regarding 
interchangeability are in strict order with the truth ; there is no 
practical system at sea at present which offers so satisfactorily 
solution to the interchangeability of working parts as that which 
Mr. Emmet has so satisfactorily put to successful work, and that 
which he is putting on the largest ships in the world. 

As regards reliability, the type of induction motor which has 
been tried and found so satisfactory has the very minimum 
number of working parts, and the experience of nearly a quarter 
of a century of engineering practice with this motor fully justifies 
the decision come to. In spite of the fact that the ‘“* Geared 
Turbine’ people put up a fight, the American Government 
came to the conclusion, with all the knowledge in hand, that for 
the purpose of the propulsion of battleships and battle-cruisers 
electrical propulsion offers such material advantages as regards 
economy in all directions that they adopted it even in so large 
an equipment as 132,000 kilowatts, which represents the capacity 
of the power units in the new battle-cruisers now under con- 
tructiou. 

As regards the question of transmission efficiency, this point 
has always been one of great discussion, but is not the main 
question at all, The great question is by which system of 
propulsion can the necessary effective thrust be obtained, and 
with the smallest amount of fuel per hour at various vessel 
displacements and speeds. The 93 per cent. transmission 
efficiency is every day practice in much smaller plants than that 
which Mr. Emmet is operating, and is perfectly true, so easily 
obtained and measured by modern polyphase alternating-current 
plant, whereas it cannot be accurately obtained in connection 
with the geared plant. The placing of gears between induction 
motors and the propeller shaft is not good practice, and is not 
to be recommended except in very small powers. Mr. Emmet 
is again showing his great wisdom in direct coupling his motors 
to the propeller shafts. Indeed, there is no experience cbtain- 
able in connection with gears which would have to transmit no 
less than 45,000 brake horse-power per shaft, whereas what is 
more simple than coupling the simple rotor of the motor to the 
propeller shaft. I know of no other mechanical device so 
efficient. : 

As regards the use of resistances for the rotor circuit, it is true 
that in the first large ship, the Jupiter, water-cooled resistances 
were used. For the purposes of experiment this was a proper 
thing to do, as investigation of the rotor circuit can be properly 
registered and recorded under operating conditions not required 
under everyday operating conditions. The use of rotor resist- 
ances will undoubtedly be done away with in the large plants, as 
they are not really necessary to meet operating conditions in 
connection with the modern high power propulsion system. 

In regard to the question of high voltage switch control, in the 
“ Paragon ” system, this is not operated when live ; the whole of 
the change of connections is carried out entirely under no-voltage 
conditions, therefore the switch gear can be of the very simplest 
construction, and simply forms a series of contacts for the 
various form of connections necessary for operation. No, there 
is no danger from this aspect. 

May 2Ist. Witt1am P. DurtNaty. 
RESTRICTIONS ON THE EMPLOYMENT OF ENGINEERS. 

Sirn,—-The many restrictions imposed on the civil population 
generally, and upon engineers in particular, have on the whole 
been observed and respected with extreme loyalty, and further 
demands would doubtless receive a ready response so long as the 
exigencies of national requirements warranted this. This very 
fact should, however, invoke discretion in the application and 
enforcement of regulations which, whilst being apparently 
advantageous to the unanimity of the national cause, are as a 
inatter of fact obstacles to the attainment of maximum efficiency. 
In your advertisements for staff appointments, for instance, it is 
stipulated that applications will be considered only from these 
within a radius of ten miles, and such applicants shall not be 
engaged on Government work. 

It is common knowledge that in the past these regulations 
have been honoured more in the breach than in the observance, 
with the result that an engineer whose qualifications for filling 
& post demanding a high standard of experience and training has 
been able to transfer his services from a firm which was not 
employing him at his maximum efficiency. Many cases can be 
cited of this nature, and undoubtedly the gain to the nation has 
been increased. 1t now seems that in the future all this is for- 
bidden, and the strict letter of the Defence of the Realm Act is to 
be observed ; applications have to be censored by the nearest 
Labour Exchange. 

Before forwarding the application to the advertiser the Labour 
Exchange manager has to be satisfied—(1) That applicant is not 
employed on Government work ; and (2) that applicant’s present 
employers are not engaged on Government work. What is the 
use of advertisers stating that an application will be considered 
confidentially when such application has, per se, to run the 
gauntlet of the inquisition of the Labour Exchange, with the 
probability of applicant’s employers being notified that he is 
offering his services to another firm ? Again, how is it possible 
for an applicant to know from a mere box number whether he is 
employed within 10 or 100 miles of advertiser. 

What is and what is not Government work ? If a broad view 
of the definition of Government work is taken, can it be possible 
that there is a single eligible applicant for a high administrative 
post, excepting a discharged member of H.M. Forces——a very 
remote contingency ’ Surely at this date every engineer 
ehgible for such a vacancy, and between the ages of, say, thirty 
and fifty, is either engaged directly or indirectly on Govern- 
ment work, 





In the writer’s opinion the above regulations offer a premium 
to those firms whose dog in the manger policy precludes an 


efficient, and qualified applicant from being employed at his | facilities for meetings, lectures, &c. ) 
that it would become the meeting-place of the various 


technical societies in the district. Such a common 
meeting place for those societies had long been desired in 


most efficient ‘‘ load factor.” The removal of similar restric- 
tions on the workmen have not resulted in the wild stampede so 
falsely predicted, and the national interests would be best served 


organisation of the club was that it should offer all the 
advantages of a first-class social club, combined with 


It was thus hoped 


by allowing the appointment by open selection of those candi- | Birmingham. 


dates whose qualifications befit them for posts of greater scope 
and usefulness in advancing the national cause. 

Under existing conditions it is open to an employer to termi- 
nate an engagement, with the possibility of the military authori- 
ties putting the employee into the Army before he has the 
opportunity of obtaining another berth, whilst at the same time 
another post is remaining unoccupied for want of just such a 
man. It is neither equitable nor is it conducive to the national 
interest, and justice and efficiency call for the removal of the 
embargo. EFFICIENCY. 

May 14th. 

‘eens 


CO-OPERATIVE aimee ES UR: 5 


Sin,—I have read with much interest your description of the 


It might be added that the present scheme was part of a 


larger idea whereby such Engineers’ Clubs would be 
founded in all the large engineering centres in the country. 
These, it was hoped, would eventually become federated 
together so that members would not only have the practical 
advantages of the use of the Club Houses in their travels, 


but the clubs would form centres of engineering activities 


in each locality. 


After discussion the following resolution was moved by 


the chairman, seconded by Mr. James Carrington, M.I.M.E., 
and carried unanimously :—‘‘ That a Midland Engineers’ 


Club be founded in Birmingham, and that those present 


constitute themselves into a provisional general committee 
for the production of a scheme for such, with payer to add 


to their number.” 
Dr. C. C. Garrard, of the General Electric Company, 


Priestman bonus scheme. It appears to be much the same as | gnq Mr. J. Fearn, of the Birmingham Small Arms Company, 


that used in some shell factories, where a bonus is paid to the 
workpeople on the number of shells turned out per week. 

Plans of the sort may work well where the output is fairly 
regular, but I do not see how they could be employed in cases 
where the weight varies greatly from month to month. Take, 
for example, the heavy machine tool trade. I have known it 
happen that three or four machines, each weighing upwards of 
fifty tons, were completed almost simultaneously. The output 4 
for that month was great, but all the time that those 
machines were under construction the output per week was 
correspondingly small. I may say with certainty that in this 
trade—the general machine tool trade—the output by weight 
varies so greatly that even a year would be too short a time for 
astandard. Messrs. Priestman no doubt do not recommend their 
systern for all shops, but as people who don’t know much about 
the details of trade and manufacture, and yet speak and write 
about them-—and there are a rare lot of people of the kind about 
at present, even outside the Ministry of Munitions, or the Ministry 
of Labour —-might jump to the conclusion that because the 
scheme works well in one shop therefore it would be all right 
for others, that I think it right to put in this caution. 

M. R. B. 








PULVERISED FUEL FOR STEAM BOILERS. 


THE high efficiency obtainable with modern stokers has 
rendered the introduction of pulverised fuel for boiler firing 
less attractive, at first sight, than in the case of industrial 
furnaces. The development of the underfeed stoker has 
forestalled pulverised fuel in this field so that the latter has 
a more difficult road to travel. 
pulverised coal as the ideal fuel, but the additional 


machinery required for its preparation seems a handicap of them mere boys. 


and renders it difticult to make the plant as compact. It 


Limited, were elected provisional chairman and honorary 
secretary respectively. 








BOOKS OF REFERENCE. 





Tue Year Book of Wireless Telegraphy and Telephony, 
which we last year referred to as a very healthy infant, 
seeing that though quite young, as books of reference go, 
it had managed already to attain to over 900 pages, has 
in its 1918 edition evinced still greater growth. It now, 
in spite of difficulties of all kinds, including shortage of 
paper, has run to over eleven hundred and fifty pages. The 
increase is to some extent representative of the advance, 
in the meantime, in the science of sending and receiving 
wireless messages without the aid of wires, though 
naturally it does not reveal the whole of it, since to do so 
might convey to the enemy knowledge that he does not 
possess. Nevertheless, it has been permissible to describe 
a good deal that has taken place during the past year, as, 
for example, the article on valve patents taken out during 
1917. We notice that there is, again, a special article by 
Dr. J. A. Fleming. This time it deals with ‘‘ Waves in 
Water, Air, Earth and Atther.’’ Other special articles are 
‘**On the Energy Transmission in Wireless Telegraphy,” 
by Dr. Balth. Van-der-Pol, Junior, of Utrecht ; “‘ Wireless 
Telegraphy in the U.S.A.: How it has been affected by 
America’s Entrance into the World’s War,” by David 
Sarnoff, Secretary of the Institute of Radio Engineers ; 
‘The Magnetic Behaviour of Iron in Alternating Fields of 
Radio Frequency,’”’ by Dr. N. W. McLachlan; and an 


Many engineers regard | article giving some recent examples of heroism and 


devotion to duty displayed by ships’ telegraphists—many 
Altogether the volume contains a 
vast amount of information and data interesting, much of 


is claimed, however, that large new plants can be equipped it, not only to those engaged directly or indirectly in the 
for the preparation and burning of pulverised fuel at less practice of wireless telegraphy and telephony, but to the 


cost than for burning coal on stokers. 

It should also be considered where hand firing is to be 
superseded, or where old stoker equipment is to be replaced, 
and especially where low-grade coal] is to be burned. In 
some cases the capacity of an old plant may be increased 
by firing the existing boilers with pulverised coal, owing to 
limitations in the size of flues and stacks. The smaller 
amount of excess air required is then an important factor. 
The elimination of clinker troubles is an important advan- 
tage when poor coal is being burned. Some old boilers are 
mounted so close together that there is no room to get in 
at the sides with a bar for breaking up clinkers, which is 
necessary when substituting underfeed stokers. Waste 
heat boilers are installed in connection with many furnaces 
and kilns to save the heat which would otherwise be lost in 
the flue gases. 

* * * * 

Several American railroads have been experimenting 
with pulveriged fuel on locomotives, and when the various 
preliminaries are completed, in the way of constructing 
pulverising plants, some of them will begin using it on a 
commercial scale. Pulverised fuel is already being used’ 
on a commercial scale on locomotives in two foreign 
countries. The Central Railway of Brazil has twelve 
locomotives operating with Brazilian coal and American 
equipment. This coal has such a high sulphur content 
that it has not been successfully burned in any other way. 
Brazil has always imported its coal heretofore, although 
enormous deposits of native coal are available. Additional 
locomotives are now being equipped. 

One line of the Swedish Government railways, 60 miles 
in length, is being operated with locomotives burning 
peat powder. This is burned in suspension in the com- 
bustion air similarly to pulverised coal. The develop- 
ment work was carried on by the Swedish Government 
with a view to replacing imported coal.—General Electric 
Review. 








PROPOSED ENGINEERS; CLUB FOR THE 
MIDLANDS. 


A REPRESENTATIVE meeting was held on Wednesday, 
May 15th, at the Chamber of Commerce, Birmingham, in 
connection with the project for forming an Engineers’ 
Club in the Midlands. Dr. C. C. Garrard, M.I.E.E., 
occupied the chair. The idea, he said, had arisen to 
found an Engineers’ Club in the Midlands. Many of his 
hearers no doubt knew that a very successful Engineers’ 
Club on the lines indicated was in existence in Manchester, 
and that club had intimated its willingness to render all 
assistance possible in the founding of a similar club in 
Birmingham. The enthusiasm with which the idea had 
been greeted by everybody concerned showed that such a 
club could be undoubtedly formed successfully, but it was 
very doubtful whether it could be got actually running 
during the period of the war. Nevertheless if that were 
not possible, the preparations and preliminary organisation 
could certainly be carried out. The idea underlying the 





general public as well. The book is published by The 
Wireless Press, Limited, Marconi House, Strand, London, 
W.C. 2, and the price of this year’s edition is 6s. net. 


In the preface to this year’s issue of “ The Official 
Year Book of the Scientific and Learned Societies of Great 
Britain and Ireland,’”’ there is much rejoicing over the 
establishment of a separate Department of Industrial 
Research and the Joint Board of Scientific Societies, the 
object of which is to promote co-operation between those 
engaged in pure science and those concerned with the 
industrial application of science. “ This consummation,”’ 
we read, ‘‘ of the purposes for which this Year Book was 
founded, and towards which it has steadily worked through 
many years, is intensely gratifying to the publishers, and 
justifies the encomiums so lavishly bestowed by the Press.’ 
The Year Book, which, by the way, on this occasion 
appears for the thirty-fourth successive year, certainly 
fills a place which is oceupied by no other.work of reference, 
and furnishes not only a list of the “‘ Scientific and Learned 
Societies,” but also gives a list of the papers read before 
them each session, and many other useful details as well. 
Its idea has always been to co-ordinate information by 
bringing together into one volume the titles of all the 
papers read before the different societies and institutions 
of the United Kingdom, though, of course, it was impossible 
to discuss the contents of those papers. Still, those 
interested in any particular subject were given an 
opportunity of ascertaining whether that subject was 
receiving attention, and following the matter up. We 
must say that we had not fully realised that this was one 
of the particular aims of the book, though we heave 
occasionally found the list of papers of great utility. 
Apart altogether from that aspect, we have found the 
volume of very great service in many directions, and have, 
but rarely, sought in it for information which it did not 
contain. In this connection we may observe that after 
calling attention for several years in succession to the fact 
that no mention was made of the Manchester Association 
of Engineers, that society is at last given a place. The 
Year Book is published by Charles Griffin and Co., Limited, 
and the price of this year’s issue is 9s. net. 








Royat Instirution.—The concluding Friday evening 
discourses at the Royal Institution are as follows :—On 
May 24th, Lieut.-Col. A. G. Hadcock, R.A., F.R.S., on “ Internal 
Ballistics”; on May 3lst, Lawrence Binyon, on ‘‘ Poetry and 
Modern Life” ; and on June 7th, Sir Boverton Redwood, Bart., 
on “ The Romance of Petroleum.” 


Contracts.—Erith-Riley Stokers, constructed in Lancashire, 
by Erith’s Engineering Company, Limited, 70, Gracechurch- 
street, London, have been ordered for the largest unit boilers m 
Europe, viz., for double-ended Richardson-Westgarth boilers, 
20,700 square feet heating surface, hourly evaporation 100,000 Ib. 
from and at 212 deg., enn eT to about six tons slack coal 
hourly, at the Bow Power Plant of the Charing Cross Electric 
Supply Company, Limited. These units are remarkably com- 
pact, the total area, including the stokers, being only 23ft. by 
36ft., or 828 square feet. : 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade and the Holidays. 


WHITSUNTIDE has had little effect on the iron 
trade, except that output has been naturally, to some 
extent, checked. The break, however, has not been of long 
duration, and most of the mills and forges resumed work 
on Wednesday night. Where extensive repairs to plant 
is needed—as it is, in some cases—the stoppage will, of 
course, be extended. On all hands, however, there has 
been an effort by the ironmasters to shorten the holiday 
as much as possible. The present strain on the utmost 
output of the industry is very severe, and producers of raw 
and finished material alike are grappling with the situa- 
tion with all the capacity at their command. 


Manufactured Iron Price Conditions. 


The new Government manufactured iron prices 
are now generally operating, but no great amount of busi- 
ness at the new figures has been booked, as many orders 
taken at higher prices have still to be executed. So far, 
the official prices have not been published, the current 
explanation being that the Ministry has other prices to 
settle, and will publish the complete list shortly. The 
gas strip trade has fallen into a state of quietude since the 
conclusion of negotiations over maximum prices, which 
resulted in £15 15s. being fixed. There are still some 
contracts on hand at old figures, but they are being rapidly 
worked off ; nor is there a big tonnage of puddled bars on 
the market at the new price of £11 10s. A large propor- 
tion of the makers are their own consumers, and, under 
present conditions, have no surplus for the open market. 
Bar iron developed no new feature at to-day’s (Thursday’s) 
market in Birmingham. Both marked and unmarked 
qualities are in heavy demand for work which carries with 
it high priority certificates. The former are maintained 
at £16 net at makers’ works; unmarked qualities com- 
mand £13 17s. 6d. ; and nut and bolt iron is a shade easier 
at from £14 8s. to £14 10s. 


Pig Iron Trade. 


The output of raw material has for some months 
past been on a gradually ascending scale. Blast-furnaces 
have been steadily applied to the production of basic iron, 
which, while it has brought about stringency as regards 
foundry and forge qualities, has been of great value to the 
steel works. As a consequence, some millowners are in a 
position to offer fairly prompt deliveries of mild steel of 
medium sizes, and have invited customers to send in speci- 
fications. 


Steel Trade. 


The steel works are as heavily pressed with orders 
as ever. There is a rumour that the claim of producers 
of billets for more favourable terms under the price con- 
trol is likely to be met by a subsidy which would leave the 
maximum of £10 7s. 6d. undisturbed. No official warrant 
can, however, be discovered for this suggestion. It is 
understood here that better supplies of raw steel will be 
forthcoming from America shortly, as our Allies have 
given orders for preferential deliveries to Great Britain. 
While there is an easier tendency with regard to demand 
forthe medium sizes of mild steel, there is no difficulty what- 
ever in finding outlets for any supplies set free by the 
diminished demand for shell work. Whether industries 
outside the strict radius of war production are likely to 
get much larger rations is doubtful, but a truer balance 
has now been struck between supply and demand under 
the first three classifications. It is reported this week 
that there were large miscellaneous supplies of steel in 
hand in the Sheffield district which might be made avail- 
able to relieve the continued stringency in various branches 
of the trade in the Midlands. But the zone system now 
in operation would make it necessary to obtain official 
authorisation of the transfer. The seeming inconsistency 
of the position is probably explained by the shifting pres- 
sure on the different classes of production under the chang- 
ing circumstances of the war. 


Advanced Prices. 


It is notified that the basis price of wire nails 
imported under licence, issued by the Department of 
import restrictions, has, on the advice of the Advisory 
Committee on Hardware, been raised from 56s. to 65s. per 
cwt. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Labour. 


OFFICIAL returns of the iron, steel and engineering 
industries in Lancashire show that employment continues 
good and fully up to the average of twelve months ago. 
Unemployment, as shown by trades union returns, was 
exceedingly small, only a fraction over one per cent. in 
some cases. 


Summary. 


On the iron side of the Exchange on Tuesday, 
which was the last meeting of the trade for the week, the 
attendance as usual at Whitsuntide was much below the 
average. Still there was a good undercurrent so far as 
business was concerned. Although there was an announce- 
ment last week that work in engineering and munition 
shops would be as usual, there have been several variants 
of the rule. Some closed for two days early in the week, 
but on Friday and Saturday there was a general stoppage 
throughout the district in most cases for much needed 
repairs to machinery and stocktaking operations. 


Metals. 


For the past fortnight or so the minds of 
merchants have been greatly exercised as regards eccentric 
movements in tin supplies and also prices. Various 
speculations were indulged in, mostly that supplies were 
short, and in consequence prices automatically advanced. 
Although there was some truth in the suggestion, it was 
found that opposition to the advances locally, as well as 
the country generally, was at the root of the reductions 
which have since been made. Buyers are still inclined to 
keep off the market. So far as pig iron and certain sorts 
of steel are concerned, during the past week or so the 
feeling has been rather easier, speaking generally. 


Finished Iron and Steel. 


So far as the first-named is concerned, makers 
have more orders on their hands than they know how to 
deal with. Steel is easier. Manufactured steel bars of 
sizes from two to six inches, owing to heavy pressure by 
Government makers, are able to execute their old class B 
specifications, many of which have been on order since early 
on in 1915-16. New class B orders which are being sent 
forward will be executed, but the Ministry of Munitions 
insists that old standing orders should be worked off first, 
and this is being done at prices originally fixed. In steel 
plates demand is strong, and for good specifications of 
jin. and upwards producers are in a position to give 
deliveries within reasonable time with a low certificate, 
but, of course, at fixed Government price. Boiler plates 
are reported to be unobtainable at the moment, except 
for contract Government work. 


Pig Iron. 


There was no great call for pig iron. Consumers 
appear at the moment to have renewed supplies from 
certain districts, and inquiry is slackening somewhat. 
Railway facilities for transit of Cleveland iron show a 
slight improvement so far as Lancashire is concerned, but 
there is an opening for better supplies if obtainable. 
Demand for scrap of all descriptions is unabated. Cast 
machinery scrap is quoted 140s.; cast iron scrap 122s. 6d. 
to 130s. per ton delivered, equal to Manchester. 


Copper and Tin. 


Hard copper unchanged and tin prices nominal. 


The Whitsuntide “‘ Holidays.” 


Never perhaps has the great working population 
of this district been more sorely tempted to “ slack” than 
during the present week. Whitsun week is Lancashire’s 
greatest festive occasion of the year, and this year the 
weather has been on its best behaviour. The hard worked 
engineers must have found the glorious sunshine a great 
inducement to neglect their duties, but it says much for 
the loyalty and goodwill of the people that they have 
resisted the temptation. The Government wisely left 
the matter of holidays to be dealt with by the engineering 
firms, and practically all who are engaged on work of 
national importance decided to forego the greater part of 
the holiday. As far as I can gather, most of the works 
will remain open till to-night, when they will close 
until Monday next. 


1500 H.P. Gas Engines and Blowers. 


Hitherto there have, unfortunately, been good 
grounds for the reproach that in this country we have not 
made as much use of blast-furnace gas for power purposes 
as we might have done, and that in this respect we have 
not been as enterprising as continental engineers. A con- 
siderable field exists for the adoption of this fuel in the 
operation of compressors for supplying the air for blast 
purposes in steel works, and until an efficient gas turbine 
is placed on the market the best alternative is undoubtedly 
the gas engine. It is a matter of great satisfaction to see 
that more attention is now being paid to the use of this 
hitherto rather neglected source of power. In the Manches- 
ter district there are now several firms who are building 
engines of high power for this purpose. One of them is 


Lthe National Gas Engine Company, at whose works I 


recently had an opportunity of inspecting under full load 
a combined 1500 H.P. vertical gas engine and air com- 
pressor—the first of a batch of such machines which the 
firm is building at Ashton-under-Lyne for a well-known 
local steel works. The engines are of the 12-cylinder 
tandem pattern, capable of developing 1500 H.P. at 
200 revolutions per minute on blast-furnace gas. The 
power cylinders are of two diameters, the top cylinder being 
25in. and the lower cylinders 24in., with a stroke of 24in. 
The engines are coupled direct to 4-cylinder double acting 
vertical compressors, capable of dealing with 24,000 cubic 
feet of free air. ‘hey have water jacketed cylinders, 
46in. diameter by 1%in. stroke, and piston valves. The 
cranks of the compressor are placed 45 deg. apart, so as 
to give a steady flow of air at 12 lb. pressure per square 
inch. The compressors are provided with a special form 
of gear to enable any of the compressing cylinders to be 
cut out of operation and vary the air pressure at will. 
The engine is provided with speeding gear to enable the 
speed of revolution to be regulated within wide limits. 
During my visit the engine was put on full load after being 
started by compressed air. It worked very smoothly with 
practically no vibration. The makers have several of 
these compressing sets on. order; in fact, sufficient to 
keep this department busy for at least two years. 


- Barrow-in-Furness, Thursday. 
Hematite. 


Throughout this district there is marked activity 
in the hematite pig iron trade and a good solid output of 
iron is being well maintained from the 30 furnaces that 
are in blast. The whole of this iron is being put into 
prompt use, a big proportion from many furnaces finding 
an outlet in the local steel works. For high grade iron 
the demand is particularly brisk, and users in various 

rts of the country are pressing for heavier deliveries. 
ices are maintained at the full maximum rates of 
127s. 6d. per ton for mixed numbers of] Bessemer iron and 





special brands of iron are at 140s. per ton, both f.o.t. 





———e 


Iron Ore, 


The demand for iron ore is pressing all round 
but local smelters are taking nearly the whole of {h,; 
tonnage raised, little metal going out of the district, ang 
smelters are augmenting native supplies with foreig,, 
ores. 


Steel. 

Only one day was taken this week as a holiday 
and the mills are busily at work again. The sorts receiving 
most attention are those such as billets, &c., used for a 
variety of work of national importance. The demand for 
this steel is pressing on local as well as general home 
account. Billets are at £10 7s. 6d. per ton. Steel ship. 
building material is in full demand, with ship plates at 
£11 10s. per ton and boiler plates are at £12 10s. per ton, 
Steel shipbuilding castings are in brisk request. Rails are 
very quiet, with heavy sections at £10 17s. 6d. tu £1] 
per ton, light rails £14 to £14 10s. and heavy tram rails 
£14 per ton. Shipbuilders and engineers are as busy as 
they can be. 


Fuel. 

For coal there is a smart demand all through the 
district. Steam sorts are at 27s. 6d. to 30s. per ton 
delivered. House coal is in easier demand at 30s. to 
39s. 2d. per ton delivered. East Coast coke is quoted at 
38s. 6d. to 42s. 6d. per ton delivered, with Lancashire 
qualities at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


BuSINEss on the Cleveland iron market this week 
has been somewhat disorganised owing to the holidays. 
There is, however, no relaxation in the pressure for 
deliveries, and all the iron that can be got away is readily 
absorbed. The supply of foundry iron is still fully equal 
to all the home demand. Owing to the better and more 
regular working of the furnaces, the output of the better 
qualities seems to have improved considerably during the 
past two or three weeks, while the output of forge has 
proportionately decreased. Forge iron has been in great 
demand for some time past, as it can be advantageously 
employed in the manufacture of basic iron. Stocks of 
this quality which were at one time rather high have 
accordingly been reduced in some instances to quite 
narrow proportions. Some substantial business was 
done in forge iron prior to the holidays. With regard to 
foundry iron, consumers have no inducement to look 
ahead and confine themselves to a purely hand-to-mouth 
policy, for in the existing condition of supply there is no 
difficulty about obtaining full allotments, while supple- 
mentary allocations can generally be put through at any 
time. The conditions in the export trade are practically 
unchanged. Values of Cleveland pig iron continue firm 
at 95s. for No. 3, and the lower qualities for home con- 
sumption, and 114s. for export to the Allies ; whilst the 
home price of No. 1 is 99s. and for export 119s. 


Hematite Pig Iron. 


There is little new to report this week concerning 
the hematite pig iron trade. The output is well main- 
tained and with such very limited quantities now being 
exported home needs are being pretty adequately covered. 
Any further increase in the output is, however, ver) 
improbable, and consequently existing licences for export 
could only be met at the expense of the home trade. The 
export quotation for East Coast mixed numbers is 147s. bd. 
per ton, but home consumers can do business at 122s. 6d. 


Manufactured Iron and Steel. 


The Whitsuntide holidays brought but a brie! 
interruption in the manufactured iron and steel trades on 
the North-East Coast. At two or three of the large works 
whose output was urgently needed, operations continued 
without a break, and other establishments restarted on 
Wednesday morning. There is little change in the trade 
conditions. Large quantities of shipyard material are 
still being turned out, but the works are well forward in 
this department, and are in a somewhat better position 
to cope with the heavy accumulation of orders on Govern 
ment account and for innumerable indirect war require - 
ments. Business without a high priority number stands 
little chance of attention. The principal quotations for 
the home trade are as follows :—Steel ship plates, jin. and 
upwards, £11 10s.; 5/,gin., £11 15s.; }in., £12; under 
din. down to 4/,,in., £14 10s. ; under %/,;,in. down to }fin., 
£16; under tin. down to 3/;,in., £17; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d. ;° steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 17s. 6d.; best 
bars, £14 7s. 6d.; double best bars, £14 15s.; packing 
iron, £13 10s.; packing iron, tapered, £17; iron ship 
angles, £13 15s. ; steel hoops, £17 10s. to £18 10s, ; sheets 
produced by steel re-rollers, above 3/;,in. thick, £16 ; 
3/,4in. and under to 16 gauge, inclusive, £16 5s.; under 
16 gauge to 20 gauge, £17; under 24 gauge to 26 gauge, 
£18; steel rounds, squares, &c., £12 10s. The following 
are nominal quotations for export :—Common iron bars, 
£15 7s. 6d.; best bars, £15 12s. 6d.; double best bars, 
£16; treble best bars, £16 7s. 6d. ; packing iron, £15 10s. ; 
packing iron, tapered, £19; iron ship angles, £15 to 
£15 10s. ; iron ship rivets, £21; steel bars, basic, £16 10s. 
to £17 10s.; steel ship plates, £15; steel joists, £13; 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s. ; 
heavy steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


A continued increase in the supply of shipping 
and a growing scarcity of coal constitute the chief features 
in the Northern coal trade this week. Almost the entire 
supply of coal is now absorbed on home and Government 
requisition account, and the smallest fraction is left 
for export to neutrals. Yet neutral buyers were never 
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inquiring so freely, and there is no doubt a good*business 
would be done if the coals were available. In these 
circumstances prices for neutral shipment are very strongly 
held, and may yet advance further. Up to 50s. is quoted 
and has been paid for D.C.B. steams, and 50s. for Tyne 

rimes, While an advance of 5s. on the schedule prices is 
obtainable for the best qualities of Durham bituminous 
coal. In view of this advance in prices considerable 
interest is manifested in the Norwegian State Railways 
inquiry for July-August shipment. This business cannot 
well be tendered for at the schedule prices as formerly, 
and as delivery is two months ahead it is quite possible 
that the tenderers may have to put up their quotations 
substantially on previous figures. But so little coal is 
available for sale to neutrals that the collieries reap only 
the smallest advantage from this rise in prices. The 
great bulk of their output is going away either at limitation 
prices for home trade or at fixed prices for the Admiralty 
and for France. The limitation prices in the home trade 
are so low that many collieries are losing money, and none 
of them are able to make a reasonably good profit. Coal- 
owners are satisfied that these prices are based too low in 
regard to present working costs,and they are appealing 
to the Coal Controller for their revision. It is believed 
that such a revision will be made, though it has been 
indicated that in the case of shipment to France and 
Italy there is no likelihood of an advance being conceded. 
Principal quotations for the home trade are as follows :— 
Best Blyth steams, 29s. 6d. to 32s. 6d.; second Blyth 
steams, 25s. 6d. to 28s. 6d. ; Tyne prime steams, 29s. 6d. 
to 30s. 6d.; unscreened for bunkers, 23s. 6d. to 25s. ; 
household coal, 22s. 6d. to 23s. 6d. for the home trade ; 
32s. 6d. for export ; best Blyth smalls, 21s. to 22s. 6d. ; 
North Northumberland smalls, 22s. 6d.;  smithies, 
27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 33s. 6d. 
Durhams: Steam (locomotive), 31s. to 32s. 6d.; special 
Wear gas, 26s. 6d. to 29s.; best gas, 25s. to 27s. 6d. ; 
second gas, 243s. 6d. to 26s. 6d. ; ordinary bunkers, 26s. ; 
best bunkers, 27s. 6d. ; superior qualities, 30s. ; smithies, 
29s. 6d. to 33s. 6d.; peas and nuts, 3ls. to 33s. 6d. ; 
coking coals, 19s. 6d. to 20s. 6d.; patent oven coke, 
42s, 6d. to 4£s.; blast-furnace coke, 33s. for home use, 
45:. for export ; gas coke, 32s. 6d. to 35s. 








SHEFFIELD. 
(Prom our own Correspondent.) 


Science and its Application. 


THE spring meetings of the Ceramic Society 
concluded here in a particularly interesting manner 
with a popular lecture by Dr. Cosmo Johns—of Vickers 
Limited—on “* Science and the Practical Man.’”? A more 
appropriate subject could not have been conceived, and 
the audience was of just that composition most desired, 
there being a good proportion of men holding official 
positions on the practical side of Sheffield’s steel works. 
As I pointed out in last week’s letter, this is a question to 
which very serious attention is being given now, and it is 
certain that lasting benefit will accrue to local industries 
generally as a result of the present movement. The 
reference in a leading article in THz ENGINEER to the 
lighter branches of Sheffield’s steel trade shows clearly 
how the same spirit is at work there. In the case of the 
cutlery industry, what is being recognised is the absolute 
necessity of enlisting the aid of the practical engineer, 
so that the best means may be devised for the installation 
of repetition machinery everywhere, ensuring a great 
multiplication of output. This change is already in 
operation and is leading directly to a reduction in the 
ridiculous variety of patterns—freak patterns, and nothing 
less, many of them—and a consequent standardisation of 
parts. 


The Future of Cutlery. 


The aim of the reformers is that in future the 
— assembled for the cutler to put together shall all 
have been accurately and uniformly cut, stamped or 
punched by automatic machinery, so that he shall waste 
no time in running about, like an errand boy, to obtain 
odd fitments, or in filing out by hand roughly and 
inaccurately finished parts. What a few of the firms have 
already accomplished in this direction is an earnest of 
what may be reasonably expected when the whole industry 
makes up its mind to act in unison. It needs the skill of 
the enginecr rightly to apply scientific methods to cutlery 
manufacture. In the meantime, there are other reforms 
which require attention, such as rolling practice. Cutlery 
manufacturers seem to have just cause for complaint 
about the manner in which some of the steel supplied to 
them is rolled. A comparison of our material with some 
of that supplied to the Solingen firms would make clear 
what is meant, the surface of the latter being so well 
finished as to require the very minimum of labour in 
grinding, whilst ours usually needs the maximum. It is 
the consideration of all these points—not just one or two 
of them—that will give us the ultimate victory over 
foreign competition. The future is likely to demand much 
cheaper lines of cutlery than we have hitherto entertained, 
but that does not mean that the article is to be made of 
any sort of material slung together. With attention to 
detail it should be found quite possible, on this side of the 
North Sea, toproduce a cheap article of pleasing appearance. 
Indeed, I know of definite cases in which Sheffield manu- 
facturers have discovered, since the beginning of the war, 
how to put upon the market certain lines of pocket knives, 
for instance, surerior in value to and cheaper in price than 
the corresponding German article. But it must be borne 
im mind that the cutlery industry has a long way to go yet 
before even the majority of its members may be considered 
m a safe position for after-war competition. Old-time 
conservatism and prejudices die hard, and in many firms 
these hindrances to progress are still strongly marked. 
The party of reform should not relax its efforts, therefore, 
because of the progress already made, but rather, for that 
very reason, renew them. 


The Practical Man. 


It was chiefly to the heavier branches of the steel 
trade and those lighter ones which are quite distinct from 
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cutlery manufacture, however, that the appeal of Dr. 
Cosmo Johns was directed. In these, of course, the 
engineer’s position is a very strong one, and in the larger 
firms, such as that represented by Dr. Johns, science was 
long ago given its proper place. One sees in such works 
science practically applied, and the fact that that is so 
was one of Britain’s most valuable assets on the outbreak 
of war. But in the Sheffield area there are large numbers 
of smaller steel concerns of which such things could not 
be written, works where the practical man stumbles along 
relying almost solely upon ‘instinct’? and faithful 
adherence to the methods of those before him. “ In 
studying the work of the practical man,”’ said Dr. Johns, 
‘it is obvious that in many ways he has practised theerrors 
of his predecessors, but, although wasted efforts and 
neglected opportunities abound, yet it is the practical man 
who has pierced the mountains, bored his way under 
rivers, bridged the estuaries, harnessed the waterfalls, 
covered the earth with a network of rails, made the ether 
a carrier of his messages, and made gardens of the waste 
places of the earth, banishing malaria and fever. Real 
kinship exists between the worker in pure science and the 
really practical man. Both add to the powers and 
advancement of mankind, for one extends our knowledge, 
and the other its application. To promote this kinship 
and to co-ordinate their efforts rests with the interpreters 
of science. What is required is organised common sense 
and logical reasoning from known principles. Mere 
technical training will serve for routine work, but new and 
strange problems require a knowledge of the principles of 
science and the ability to apply them in industry.” That 
is at once a tribute to the practical man and a sound reason 
why, in future, he Should seek the co-operation of the 
scientist. That is the spirit, too, that ig actuating firms 
and persons interested in the production and use of 
refractory materials. Since my previous letter, I have 
heard it stated that in spite of all the ‘‘ upward movement ” 
of the past year or so, the same old-fashioned methods may 
be seen in practice at most of the silica, fire-clay and ganister 
works ; but the “ upwerd movement ”’ has heen, put into 
operation for that very reason, and time will prove that 
one by one obsolete methods will give way before the 
modernising influence of the new spirit. It will not all be 
done at once, as by the touch of some magic wand— 
but it will be done. 


The ex-Soldier. 


The deputation from the Rotherham Joint 
Committee of the Local Advisory and War Pensions 
Committee to the Ministry of Labour last week was a 
matter of very general interest in this district, as it was 
concerned with the position of the discharged soldier. In 
a recent letter I drew attention to the difficulty experienced 
by some of these men in securing suitable employment, and 
it was this question that took the deputation to London ; 
the spokesman pointing out that, in consequence of 
Ministry of Munitions inspectors being understood to 
insist on women being utilised for the purposes of dilution, 
certain firms were actually replacing discharged soldiers 
on skilled work by women. The reply of the Minister, 
however, left no room for doubt as to the course firms 
should in future pursue. It was the definite policy of the 
Government, he said, that in dilution discharged soldiers 
should be given priority. Last year, he added, instruc- 
tions were issued that wherever possible preference should 
be given to discharged men in the matter of dilution, and 
he would see that those instructions were re-issued. Very 
close attention will have to be given to the claims of dis- 
charged men, especially as the period of demobilisation 
approaches, otherwise there may bea danger of many of them, 
because of their infirmities, being pushed to the wall in the 
rush foremployment. I do not know if the idea of private 
firms contributing to the cost of training a certain number 
of suitable ex-soldiers for skilled work is becoming at all 
general, but a few days ago I visited some men being 
trained in surgical glass making, and was informed that, in 
a few of the instances, the Government’s period of trainir g 
was being supplemented at the cost of firms prepared to 
offer permanent positions to these men as soon as a given 
stage of efficiency had been reached. One man, who only 
had the thumb and little finger on the left hand, was doing 
very good work in test-tube making. His flange work left 
something to be desired yet, but the rounded base of the 
tube was well executed. Others were further advanced, 
and all were hoping presently to earn at least £3 a week. 


Electrical Linking-up Scheme. 


Mr. Charles Markham, a very well-known directcr 
of iron, steel, engineering, and colliery concerns in this part 
of the country, who has interested himself and others in 
important sewage and electricity schemes, was responsible 
for a remarkable gathering last Friday at Mansfield to 
consider the question of a centralised electrification plan, 
under which Derbyshire and Notts would be linked up with 
the South Yorkshire electricity scheme ; also to discuss the 
advisability of extending the consideration of the subject 
on a still broader basis, as contained in the report of the 
Coal Conservancy Committee. Mr. Maurice Deacon, of 
the Sheepbridge Coal and Iron Company, presided, and 
beside the chief electrical officer, Ministry of Munitions— 
Mr. Gridley—those present included representatives of the 
Nottingham and Mansfield Corporations, and of a number 
of leading colliery and iron and steel companies in the area 
concerned, including such companies as the Staveley Coal 
and Iron, the Renishaw Ironworks, the Tibshelf Colliery, 
the Wigan Coal and Iron Company (which has property in 
the district), the Bolsover Colliery, &ce. Mr. Gridley 
explained the Government’s proposals, and following a 
discussion of the points raised it was decided to appoint a 
committee to go into the matter, and to draw up a scheme 
of electrical supply for the district outlined, having regard 
to the Coal Conservancy’s report, the committee chosen 
including the chairman of the Notts and Derbyshire 
Electrical Company, and the services of an expert are to be 
engaged. Mr. Markham’s view, which finds strong 
endorsement, is that it is far better to be ready with a 
scheme upon which all concerned are in agreement, than 
ultimately to have to accept one put forward by the 
Government. 


Round the Works. 
To some extent the past week must be written 





off so far as work is concerned, for many of the firms, or 
perhaps it is more accurate to say many of the depart- 
ments, closed down last Saturday and will not re-open 
until Monday. Some sections of the munition works, 
however, haye ‘ carried on.”’ right through Whitsuntide, 
and others resumed operations on Wednesday. The 
sudden heat wave has been very trying to furnacemen who 
have had to work through the holiday, conditions being 
at times almost beyond endurance. In steel supplies 
generally a further change is to be noted, the sagging 
tendency in the demand for certain qualities having 
practically disappeared. There is still no difficulty in 
meeting the demand, but it is confidently believed now 
that the next six months will witness a recrudescence of 
pressure for supplies of all kinds of steel, and it is probable 
that this pressure may come chiefly from the United States. 
There is great activity amongst’ makers of files, twist 
drills, saws and tools generally, and considerable specula- 
tion as to whether the new order regarding the necessity 
of securing permits for the manufacture of small tools—a 
list of which is officially enumerated—refers to a general 
licence granted to a firm to manufacture or to licences to 
be obtained for the execution of each specific order. 
Firms concerned declare that if it be the latter it would 
pay them better to close down that portion of their works 
altogether, as the trouble involved and time required would 
be beyond all reason. By the time these lines appear the 
point miy have been decided, for I hear that steps to that 
end are being taken. In view of the meetings here last 
week of the Ceramic Society, it may be of interest to 
m2ntion a fact that has just come to my knowledge, viz., 
that a new refractory material works on the most modern 
lines is to be erected in the neighbourhood, about which 
I shall know more later. Steel for aerial craft, armoured 
cars and tanks, as well as reinforcing steel and marine 
forgings and castings are all in urgent request, and France 
and Italy are heavy customers. Amongst orders for 
overszas the latest business includes saws for Madeira ; 
tools for Havana, Bombay, Lisbon, Barranquilla and 
Rome; steel for Havana, Montreal, Boston, Nairobi, Rio, 
Kobe, Shanghai, Yokohama and Natal ; cutlery for Para ; 
machinery for Rangoon, and machetes for West Africa. 


Iron, Steel, and Coal. 


There is no change in the iron markets locally, 
nor in the position of steel, beyond that already explained. 
As to fuel, at most pits in the district the holiday was 
curtailed,so that operations were generally resumed on 
Wednesday. Steams are in such great demand that 
collieries cannot satisfy customers’ requirements and a 
rationing scheme s2ems probable in the very near future, 
especially as the third 50,000 miners may be called up 
soon. Slacks are very scarce, owing largely to reduced 
output and increased quantities taken off the market for 
coke-making purposes. House coals are very restricted 
in supply. For steams, best South Yorkshire hards are 
quoted 19s. to 19s. 6d. ; best Derbyshire hards, 18s. 6d. 
to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. to 
18s. 6d.: nuts, 17s. to 18s. For house sorts branch is 
quoted 23s. to 23s. 6d.; and best Silkstone, 20s. to 21s., 
all per ton at pits, but these are quite nominal prices, with 
a dearth of supplies on the open market. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Exporters’ Brokerage. 


NEGOTIATIONS are still proceeding between the 
Central Committee of coal-exporters and the Coal Controller 
concerning the question of coal exporters’ share of 
brokerage on freight, a matter which has been causing 
considerable concern to members of this community for the 
past few months. The Coal Controller made an order that 
the one-third of 5 per cent. brokerage on freight, which 
has been paid to coal exporters for many years, practically 
since South Wales became famous as an export centre, 
should be handed over to the colliery companies shipping 
the coal and patent fuel. Coal exporters have strongly 
opposed this action as not only doing away with an 
established custom, but as contrary to the agreement 
arranged with the Board of Trade in 1916. Coal exporters 
took counsel’s opinion on the legality of the Coal Con- 
troller’s action, and this opinion upheld the contentions of 
the coal exporters, but at recent meetings held in the 
various exporting centres, the recommendations of the majo- 
rity of the coal exporters was to continue negotiations with 
the Controller, rather than to take action and endeavour 
to force his hands. It is understood now, however, that 
the Coal Controller is not much concerned about 
depriving the coal exporters of their share of brokerage 
so long as he obtains practically the equivalent by other 
means, which involves taking a share of their commission 
for services rendered in attending to the export of coals; 
but as the conditions prevailing in the different districts 
differs, there is difficulty in arriving at a uniform basis 
satisfactory to all which will admit of an immediate 
settlement of the whole question. 


Notices to Workmen. 


For the second time within about a month 
Messrs. Hills—Plymouth Collieries, Merthyr, have given 
notices to terminate contracts to between 300 and 400 
of their workmen. On the previous occasion, after the 
Federation officials had communicated with the Coal 
Controller, the notices were suspended or withdrawn. 
The present notices will expire on Wednesday of ‘next 
week, but in the meantime the Federation officials are 
again moving, and have arranged to see the Coal Controller. 
They are hopeful of being as successful as on the former 
occasion. The colliery company contends that the 
question is purely a domestic one. As the result of reduced 
production due to various causes the work at the collieries 
is being re-organised and concentrated as much as possible, 
the idea being to effect a more economical working arrange- 
ment for the whole of the undertaking. Itis the company’s 
intention to retain the colliers, but the probability is that 
the services of a number of day-wagemen will not be 
required. The fact that notices have been served upon 
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between 300 and 400 men does not necessarily mean that 
they will take effect in all cases. 


Current Business. 


Extremely little business passed either imme- 
diately before or just after the holidays, for the 
reason that coals have been so scarce as to be short of the 
minimum requirements of the authorities, who, as a 
consequence, declined to release coals for shipment 
on private export account, except in very special cases. 
Coal-tipping operations were continued over the holi- 
days in the case of Admiralty shipments, with the 
result that by the time the collieries re-opened for work 
on Tuesday night standing supplies of better quality coals 
were exhausted. Business was consequently at a 
standstill, for the reason that colliery salesmen had 
no free coal for loading during the past week. In most 
eases their commitments were more than sufficient to 
absorb their production, which as usual suffered through 
miners prolonging their holidays. It is evidence of the 
strength of the coal market that colliery salesmen have 
been quoting prices higher than the schedule for neutral 
business. Quotations have been mainly for shipment 
ahead, owing to coals being so scarce for prompt shipment, 
but deals have been effected in second Admiralty 
large at 37s. 6d. and 40s.; whereas the minimum schedule 
price for this particular grade for neutral business is 34s. 
In the case of several other grades, prices 3s. to 4s. in excess 
of the schedule have been indicated, while for smalls 
a sale has been carried through at 25s. for smalls graded 
at 22s. 6d. House and gas coals are very busy, and the 
former are being stocked in expectation of Government 
rationing proposals. As regards the report which has 
been current to the effect that Welsh colliery owners had 
decided to reduce household coal by 10s. per ton as from 
June Ist, quite the contrary is the case. Upon representa- 
tions made through the Mining Association, the Coal 
Controller is now considering the case of the owners for an 
increase. At present they are allowed to charge 9s. per 
ton above pre-war prices. Coke and patent fuel are very 
firm and short in supply, pitwood also being rather scarcer, 
the price being unaltered at 65s. 


LATER. 


As the result of an interview which a deputation from 
the workmen employed at the Hill’s Plymouth collieries 
has had with the officials at the Coal Controller’s Depart- 
ment, the latter have arranged that the management of 
the Hill’s Plymouth collieries shall meet the workmen’s 
representatives at Merthyr, with a view to seeing whether 
it is possible to reorganise the affairs of the colliery, and 
obviate the necessity of withdrawing any of the workmen. 
It is expected that this meeting will take place before the 
notices to the workmen expire, but should this not be so, 
the notices will be extended. The coal trade is very strong, 
and supplies are exceedingly scarce. The position is 
rather serious, as the shortage of supplies means the 
detention of tonnage. It is estimated that on an average 
not more than 50 per cent. of the miners returned to work 
on Wednesday, despite the request that they should do so, 
as coals are urgently required. Upon urgent representa- 
tions from the Coal Controller steps have been taken by the 
District Coal and Coke Supplies Committee to relieve the 
position in regard to the shipment of coals, and the supplies 
for home consumption are to be reduced in order to increase 
the coals available for export, particularly to France. 
Railways, gas and electricity undertakings, coke ovens 
and steel works are not to have their quantities reduced 
unless they are known to have large stocks. Information 
is being compiled as to works to which supplies can be cut 
down. Colliery companies have been informed that those 
supplying coals for household purposes in South Wales 
should no longer send truck loads to individual private 
consumers, and deliveries to individual factors and mer- 
chants should be reduced by 10 per cent. this month, and 
20 per cent. in June, as compared with the quantities 
supplied in the same months in 1915. 


Sehedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s.; washed smalls, 25s.; best Monmouthshire 
Black Vein large, 32s. 6d.; ordinary Western Valleys, 
3ls. 6d.; best Eastern Valleys, 31s. 6d.; seconds Eastern 
Valleys, 30s. 6d. Bituminous coal: Best households, 
35s. 6d.; good households, 33s. 3d.; No. 3 Rhondda large, 
33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; 
through, 24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; 
best washed nuts, 32s. 6d.; seconds, 3ls.; best washed 
peas, 30s.; seconds, 29s. Patent fuel, 32s. 6d. Coke, 50s.; 
pitwood, ex ship, 65s. 


Newport. 


There has been no noteworthy change in the coal 
trade of this district. The market is very firm. Schedule 
prices (less 2s. 6d. for France and Italy) :—Steam coal : 
Best Newport Black Vein large, 32s. 6d.; Western Valleys, 
31s. 6d.; best Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d.; 
steam smalls, 20s. 6d. and 23s. Bituminous coals: Best 
house, 35s. 6d.; seconds, 33s. 3d.; patent fuel, 32s. 6d.; 
pitwood, ex ship, 65s. 


Swansea. 


There is no special feature in market conditions. 
Fresh business is quiet, but anthracite qualities are a little 
better in demand, though the inquiry is relatively much 
greater for steam, large and through coals. Schedule 
prices (less 2s. 6d. for France and Italy) :—Anthracite : 
Best breaking large, 32s. 6d.; second breaking large, 
3is. 6d.; third breaking large, 30s.; Red Vein large, 28s.; 
machine-made cobbles, 4ls. 6d. to 45s.; French nuts, 
4ls. 6d. to 45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d 
to 37s. 6d.; machine-made large peas, 22s. 6d.; rubbly 
culm, 13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. Steam 
coal: ‘Best large, 32s. 6d.; seconds, 29s. 6d.: bunkers, 


24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d. Bituminous 
coal: Through and through, 29s. 6d.; 
Patent fuel,' 32s. id. 


smalls, 26s. 6d. 





SCOTLAND. 
(From our own Correspondent.) 


Shipbuilding at Bo’ness. 


Ir is reported that a London limited company 
has been in communication with the Bo’ness Town Council 
in respect to suitable ground in and around Bo’ness for 
the building of a modern class of ship. The Council has 
invited the landed proprietors in the district to co-operate 
in an effort to provide the necessary facilities. 


New Match Works for Glasgow. 


At the annual meeting of Messrs. Bryant and 
May, Limited, Mr. G. Paton, deputy chairman, 
stated that the company was going to erect works in 
Glasgow. At one time Scotland was almost without 
matches, but as soon as they got their factory started in 
Glasgow—one of good dimensions—they would be able to 
supply Scotland direct. The amount saved in freight 
would be a considerable item. 


Pig Iron. 


In the Scotch pig iron trade hematite continues 
in heavy demand for consumption at local steel works. 
The call for ordinary qualities is also large, but supplies 
are not too easily secured. Shipping licences are almost 
unobtainable, and the export department is practically 
lifeless. Quotations remain on a firm basis. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, 
at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The entire energies of the Scotch works are still 
directed towards the manufacture of war requirements 
and material for shipbuilding purposes. In steel especially 
some congestion is experienced in putting orders through. 
Small-sized sections have been in particularly heavy 
request of late. Shell bars, however, are easier at present. 
The output of black sheets is still limited by the supply 
of sheet bars, which is rather irregular. In galvanised 
material, only war orders are being fulfilled. At the 
malleable ironworks mills are entirely occupied with 
national work. The steel departments are faced with 
large demands for light sectional material and small rounds. 
The rolling of shell-discard material has tapered off in the 
meantime. Makers of cast iron pipes are doing a good 
turnover in. the smaller sizes. Tube makers, too, have 
plenty of orders, both for water and steam purposes. 
The output of rivets and bolts is extremely high. Exports, 
generally, are very slow. Shipment facilities are not 
easily secured, apart from the fact that practically all 
materials are wanted for home consumption. 


Coal. 

The output of coal in the various districts in 
Scotland is still considerably below requirements, and it is 
quite apparent that some scheme will have to be put into 
operation to regulate deliveries. In the West of Scotland 
the demands are much in excess of the production, and 
industrial concerns are not always getting adequate 
supplies. In spite of the shortage, shipping returns show 
an increase. Shipments from the district amounted to 
115,092 tons, against 114,432 in the preceding week, and 
92,741 tons in the same week last year. Ell coals are 
quoted, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 
30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 23s ; 
doubles, 22s.; singles, 21s. per ton. For orders, apart from 
France and Italy, 2s. 6d. per ton must be added. In the 
Lothians all classes of fuel are in strong demand. Local 
requirements are fully maintained, while Admiralty 
necessities are as strong as ever, and absorb large 
quantities of steam coal and nuts. Best steams, f.o.b. at 
Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. 
In the Fifeshire district, too, the collieries have more on 
hand than they can tackle, in all departments. First-class 
screened navigations are quoted, f.o.b. at Methil or 
Burntisland, 29s. to 3ls.; first-class steams, 28s.; third- 
class steams, 24s. per ton. Prices in the Lothians and 
Fifeshire are subject to an increase of 2s. 6d. or more 
per ton, apart from business to France and Italy. The 
aggregate shipments from Scottish ports during the past 
week amounted to 189,012 tons, compared with 168,024 in 
the preceding week, and 132,384 tons in the corresponding 
week of last year. 








AMERICAN ENGINEERING NEWS. 


INCREASING EVAPORATION IN BOILERS. 


A NEW thermal principle in the boiling of water, or a 
new principle in the flow of heat, has been described 
recently by Mr. Carl Hering, an American mechanical 
engineer. In a discussion of it in Power, it is pointed 
out that the value of the legs of a pot is a perennial subject 
of discussion, while the use of knobs, projections and fins 
for increasing the absorption and radiation of heat is 
common practice. Mr. Hering shows the principle upon 
which such devices should be designed, and by which 
their effectiveness may be increased materially. When a 
flame plays against a relatively much cooler body, as in 
the case of an alcohol lamp and a beaker of water, there is 
formed a film of extinguished gas between the flame and 
the body, and this gas cannot escape before it is so cool 
that it will not even char paper. This is illustrated by 
the common experiment of sticking a stamp on the bottom 
of a kettle or other vessel, and boiling water without 
burning the stamp. Mr. Hering’s investigations show 
that the resistance of this film to the passage of heat 
diminishes rapidly with the difference in temperature 





between its confining surfaces; that is, between the 
surface of the beaker on one side and the flame on the 
other side. The temperature of the flame is fixed, but 
that of the receiving surface can be increased by inter. 
posing a certain amount of thermal resistance between 
it and the relatively cool gas. . This is the function per. 
formed by the “ pot legs”’ or projections, and if properly 
proportioned according to the values determined by the 
experiments, they seem to increase remarkably the 
activity of the heat transfer. In Mr. Hering’s opinion, 
his investigations disprove the older idea that the effect of 
such projections is due to increased surface. 


LARGE WOODEN GOODS WAGONS IN AMERICA, 


Tue high price and very limited supply of steel for 
commercial purposes in the United States, where the 
supply has been commandeered by the Government for 
war supplies, shipbuilding, &c., has checked the former 
rapid increase in the use of steel goods wagons. For 
heavy coal and mineral traffic, the Norfolk and Western 
Railroad is now building 2000 hopper-bottom wagons of 
57 tons capacity, in which steel is used only for the main 
sills, or sole plates,and the bolsters over the bogies. In 
fact, some of the wagons are being built entirely of wood, 
in order to demonstrate the possibilities of this class of 
construction. The wagons are 34ft. 9in. long overall, 
33ft. 6in. inside, 9ft. 3in. width inside, lOft. 4in. width 
overall, and 10ft. 9in. high above the rails. The weight 
empty is 22 tons. The cubic capacity is 1980 cubic feet, 
level full, or 2350 cubic feet with the load heaped up at 
30 degrees above the sides. Each wagon is carried on a 
pair of four-wheel bogies having cast steel frames and 
bolsters. The bottom slopes upward from the discharge 
hoppers to near the top of each end. The two centre 
sills or sole-plates pass longitudinally through the hopper 
and are timbers 6in. by 12in., spaced 16in. apart. The 
two bolsters are 6in. by 20in. timbers laid across the sills 
and passing under the inclined bottoms. Where steel 
sills are used they are 12in. rolled channels, 16in. apart, 
with a cover plate over them, and a reinforcing angle on 
the lower edge. The side frames have king post trusses 
which carry most of the load, and are seated in cast iron 
pockets over the ends of the bolsters. The revenue or 
paying load is 74 per cent. of the total loaded weight, 
which is as high as in many steel wagons. 


HEAVY AMERICAN GOODS ENGINES. 


New goods locomotives for the Atchison, Topeka and 
Santa Fé Railway are of the 2-8-2 class, weighing 150 tons, 
and having a tractive effort of 59,800 lb. It has single 
slide bars with underlining crossheads, the Baller valve 
motion and Ragonnet power reversing gear. The tender 
has a cast steel frame made in one piece, and is mounted 
on @ pair of six-wheel bogies. It is provided with a coal 
pusher for feeding coal to the footplate. The fire-box has 
the fire door and the grate shaker operated by power, and 
is fitted with a fire-brick arch. Each bogie is equalised with 
the adjacent two driving axles, giving a good distribution 
of weight with steadiness in motion. The boiler is of the 
extended wagon-top type. Leading dimensions are as 
follows :— 


Cylinders eo 


27in. by 32in. 
Piston valves 15in. 


Driving wheels .. se 5ft. 3in. 
Leading bogie wheels .. 2ft. 8in. 
Trailing bogie wheels .. 3ft. 4in. 
Wheel base, driving 16ft. 6in. 
Wheel base, engine .. ds 35ft. lin. 
Wheel base, engine and tender 71ft. 8in. 
Boiler diameter +. we 7ft. 

Steam pressure .. . 250 Ib. 
Fire-box .. 94ft. by 7ft. 
Tubes, 252 2tin. 
Tubes, length .. is 20ft. 9in. 
Heating surface, tubes 4348 sq. ft. 
Heating surface, fire-box 266 sq. ft. 
Heating surface, total .. 4614 sq. ft. 
Superheater surface 1086 sq. ft. 
Grate area =e 5 67 sq. ft. 
Weight on drivers eo 112 tons 
Weight on leading bogie 15 tons 
Weight on trailing bogie 25 tons 
Weight of engine 152 tons 
Tender, bogie wheels 2ft. 9in. 
Water in tender 12,000 gallons 
Coal intender .. Ss 6 16 tons 
Weight of tender empty aig 120 tons 
Weight of engine and tender .. 280 tons 


CONVERTING LARGE GOODS ENGINES FOR 
SHUNTING SERVICE. 


Urrsine old locomotives is one of the features of 
American railways, owing to the enormous traffic 
requirements, the high cost of new engines, and the long 
period required for delivery. Many old engines have been 
adapted to modern requirements by fitting them with the 
latest appliances in valves, valve motion, superheaters, 
fire-brick arches, &c. On the Chicago and Eastern 
Illinois Railroad the unusual step has been taken in the 
conversion of goods engines of the 4-8-0 class into six- 
wheel shunting engines. These machines, when built 
in 1897-99, were among the largest and most powerful in 
existence; but with the rapid development of goods 
engines and goods traffic they had become of little use. 
As heavy shunting engines were badly needed in the new 
goods yards, it was decided to convert the old outgrown 
engines instead of attempting to buy new ones. As a 
change in wheel spacing was necessary for proper dis- 
tribution of weight, the main frames were cut apart and 
welded to suit the new arrangement. Formerly there 
was 35,000 Ib. load on each of four driving axles and on 
the bogie. Now the three axles carry 50,900 Ib., 57,800 lb., 
and 52,000 lb. respectively. The engines have cylinders 
2lin. by 26in., driving wheels 4ft. 7in. diameter, and a 
driving wheel base of 12ft. instead of 15}ft., while the 
wheel base of engine and tender is 45ft. instead of 54}ft. 
The fire-box is 10}ft. by 34ft., but the grate area has been 
reduced from 36 square feet to 27 square feet by covering 
part of the front grates with fire-brick, thereby improving 
the steaming quality under the special conditions of 
shunting and yard work. The net cost of conversion was 
about £90 per engine, allowing for general repairs and 
credit for material removed. 
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SOME NOTES ON THE IMPORTANCE OF 
RESEARCH IN MARINE ENGINEERING. 


By A. E. SEATON, Member of Council.* 


Tat scientific research is necessary for marine engi- 
neering is a general proposition which will be accepted 
without a dissentient voice ; but when put into concrete 
form with definite proposals as to its nature and scope, 
there will not be, I fear, the same unanimity ; what I dread 
most, however, is that wet blanket of apathy which is 
worse than active opposition, and has done more than 
anything else to kill such research of a methodical nature 
as has been attempted in the past. 

My desire, therefore, is to place this question and all 
that pertains to it in such a light as to arouse the enthu- 
siasm of the rising generation of marine engineers and of 
all others interested in that branch of engineering ; to 
maintain their interest in true research, so that the energy 
and experience of those having the power to promote it 
may be enlisted, and to ensure that those who have the 
means may be induced to provide them and give an oppor- 
tunity for those engaged in such important and profitable 
work to carry research to a satisfactory conclusion. To 
that end it will be well to have a clear understanding as 
to what is meant by Research. The following definition 
of this word, which is taken from a dictionary, is helpful 
for a start: “‘ Research is a laborious and patient search 
as for truth—a diligent inquiry or examination in seeking 
facts or principles,’’ and for the verb research, “‘ To examine 
anew.” For the latter I am especially obliged to the com- 
piler ; it helps me in something I shall have to say later on 
as an old engineer, who often has found the advantage 
of examining anew what had passed muster as the truth 
with many a generation of his predecessors. 

Now marine engineers have before them at all times 
and places certain phenomena—some familiar, others 
uncommon ; these all have their causes, and they them- 
selves are generally effects. To understand them cor- 
rectly more evidence is necessary than is generally sup- 
posed by the casual observer. 

It also often happens that among these engineers are 
men quite competent to observe and note all the facts and 
tender quite good evidence respecting them, but who are 
not so well fitted to arrive at the correct inferences to be 
drawn ; just as in a law court the jury can ascertain and 
determine what are the real facts arising from the evidence, 
but it is the function cf the judge, who is a specialist, to 
analyse them, differentiate between them, and show their 
legal bearing in an impartial manner so as to ensure that 
the verdict shall be right. The counsel on each side are 
often quite capable of exercising these functions, but 
they cannot avoid the bias which comes from interest 
nor fail to be influenced by a partiality for the cause they 
are advocating. Unfortunately for the shipowner directly, 
and the public indirectly, there have been in the past two 
verdicts advocated by the counsel in engineering conflicts ; 
and, what is worse, both have been acted on when it was 
evident that one of them must be wrong. 

The mistakes of this kind in the past have generally 
been perpetrated from want of adequate means, whereby 
that diligent inquiry or examination in seeking the facts 
and principles could be carried to such a conclusion as 
to avoid misunderstandings on the one hand, and, on the 
other, to acquire the knowledge by which alone it is pos- 
sible to follow up any course of useful investigation. 

But even if the means were available the men suitable 
for the work were not to be had; for those possessed of 
scientific knowledge, and having had the necessary ex- 
perience were generally too much engaged in following 
the avocation by which they lived to give the time neces- 
sary for laborious and patient research, without which the 
truth is sought in vain. Consequently, we find many 
instances where important inventions have been conceived 
in the past, and even in some cases tentatively experi- 
mented with, but not brought to the perfection necessary 
for practical use until years afterwards, when the inventor 
and his supporters were beyond reaping any benefit from 
them, and all for want of diligent inquiry or examination 
in seeking the essential facts and principles involved in 
them. It will, therefore, be instructive to take a few well- 
known cases of this kind, and also some others where 
research, made in good time, has led to a successful issue 
with an immediate reward for those who adopted it. 

The screw propeller was proposed by Bramah as far 
back as 1785 ; it was tried by Littleton in a boat in 1794; 
fitted by Shorter to H.M.S. Dragon and Superh in 1802; 
but it was only dealt with seriously as a practical method 
of propulsion in 1836, in the steamship Archimedes. In 
H.M.S. Rattler, in 1843, it was subjected to some further 
research by the naval authorities, which was carried out 
in such admirable, if costly, ways as to at last convince 
the public of what they might possibly have known fifty 
years before. Now these Rattler experiments and many 
others, made subsequently by the naval authorities with 
screw propellers, are still sufficiently interesting and in- 
structive to repay the student for examining them anew. 
It is certain that had they been examined anew in 1877 
there would not have been perpetrated such a fiasco as 
happened with H.M.S. Iris in 1878. No one, even with 
patient research, can now estimate the loss sustained by 
this country alone due to the dilatoriness in the ‘ search 
for the truth ” respecting the screw propeller which might 
have been employed for oceanic steamships with great 
advantage many years earlier than was actually the case. 
Nor can we have a true conception of the waste of fuel 
which went on year after year after the screw propeller 
was adopted from want of sufficient knowledge to design 
propellers so as to obtain the highest efficiency. Nor, on 
the other hand, can we estimate the great gain already 
actually attained by the patient, continuous and scientific 
rescarch made in this country and America, by means of 
©xperimental tanks, by the Froudes and other members 
of this Institution, whose contributions are lasting monu- 
ments to their skill, diligence, and pertinacity in research. 

_ Again, the compound engine, conceived by Hornblower 
in 1771, and improved by Wolff in 1804, was not fitted 
on shipboard till 1854 by Randolph and Elder, in the 
Brandon, and in 1863 in H.M.S. Constance. Another 
ten years elapsed before it was adopted for general pur- 
poses, and then somewhat grudgingly. This was really 
for want of something like true scientific research as against 
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what passed muster for it, as may be seen in the “ Trans- 
actions” of this Institution. There was later on a similar 
controversy and much heart-burning over the triple- 
compound engine, although it was introduced by so com- 
petent and scientific an engineer as the late Dr. A. Kirk 
in the steamship Propontis in 1874, Ten years later it 
was still being treated with considerable reserve. The 
research conducted with patience and skill by Sir Alex- 
ander Kennedy, however, was sufficient in the end to 
break down prejudice and remove all opposition. Had 
such work as his been carried out thirty years before on 
similar lines with the Brandon, enough money could have 
been saved by economy effected in fuel consumption alone 
to have gone far to pay the interest on the old National 
Debt. Besides, think how much mental energy was wasted 
in vilifying systems such as the various compound engines, 
which real research could have rescued from the prejudice 
of opponents. 

The surface condenser was part of Cartwright’s patent 
of 1794, and also of Brunel’s in 1822; it was, however, 
only in 1837 that Samuel Hall got one tried in a practical 
way in the paddle steamer Wilberforce, and also on the 
paddle steamer Sirius, the first steamer to cross from 
England to America. But a year or two after the surface 
condenser was laughed out of existence on grounds which, 
had vroper research been made, would have been easily 
proved to have no real foundation for condemnation. For 
want of it, however, a quarter of a century after, both 
naval and mercantile ships were being still fitted with 
jet condensers, and years after that cross-Channel steamers 
had them instead of the surface condenser now in universal 
use, and said to be able to effect a saving of fuel in those 
days of 15 per cent. Think what that would have 
amounted to if the surface condenser could have been 
in general use from 1837 onwards! Methodical research 
respecting the surface condenser has since then been 
carried out ky Mr. D. Morison and Messrs. Weir, and has 
resulted in developments in its construction and use that 
have improved the power and efficiency of marine engines 
immensely. 

But perhaps the most notable instance of delay in 
benefiting by an invention is that of the steam turbine. 
Branca, so long ago as 1630, published the idea that a jet 
of steam impinging on the vanes of a wheel would make 
it revolve. He thereby established the foundation of the 
impulse turbine, just as Hero of Alexandria had so very 
much earlier discovered a reaction steam turbine and em- 
ployed it for useful purposes. It was not, however, till 
two hundred and fifty years after Branca that, while Sir 
Charles Parsons was making his first experiments with 
the reaction turbine, De Laval, a distinguished Swedish 
engineer, followed Branca’s idea and made an actual 
impulse turbine. But even then he apparently failed at 
first to appreciate Branca’s art in placing the nozzle, which 
was in the form of a human mouth, far enough from the 
vanes to permit of sufficient expansion before impact. 
By further research De Laval discovered why his first 
nozzles were so inefficient, and, consequently, found how 
to make an efficient impulse turbine. Why no engineer 
or scientist perceived that expanding steam had no other 
virtue than that due to pressure must, I think, have been 
really from want of proper research, and, perhaps, also 
from the contentment that comes of a good sedative phrase 
or aphorism. Our forefathers were told by some wiseacre 
that ‘“‘ Nature abhorred a vacuum”; they believed it, 
and, what is more, acted on it by applying vacuum-making 
engines to pump water from mines, and succeeded. And 
when another genius arose in Birmingham, who discovered 
that a grindstone crank handle might be moved round 
by a reciprocating instrument, the mill engine came into 
use ; and, finally, the marine engine appeared, like the 
mill engine, in the form of a modified pumping engine, 
notwithstanding that a direct-acting engine had been 
used in one of the earliest attempts at steam propulsion 
(the Charlotte Dundas, in 1802). It is true that many 
quite early (1787) attempts were made to rotate a shaft 
direct by a rotatory engine, but they were all of them 
designed to be worked by the pressure of steam, and none 
by the dynamic energy of it on expansion. In other 
words, they were all of them pressure, and none of them 
velocity engines. 

Having shown what want of research has failed to do, 
I will now venture on what may be called the positive 
evidence of the proposition. 

It was by research that James Watt, himself not 
originally an engineer, made the discoveries that led to 
the great improvements he effected on Newcomen’s engine, 
and, later on, by the same means, he made further on his 
own designs even greater ones. 

It was by research that Stephenson’s locomotive was 
transformed from being so extravagant in consumption 
of coal, that even among collieries it could not work pro- 
fitably, into the engine as we know it to-day, for in all 
essentials there is very little difference between those 
engines and the locomotive of Stephenson’s latter days. 

The water-tube boiler was the invention of Goldsworthy 
Gurney, himself a doctor, who made a very extensive and 
complete study of the instrument by which steam could 
be rapidly and safely generated, and yet so light as to be 
carried on a road vehicle. His research is shown by his 
various patents, and the success of his road carriages marks 
how good most of them were. It was unfortunate for him 
and for us that this research was late in fructifying in the 
minds of others, for Parliament, in 1835 (and we should 
remember it was an early Act of the Reformed Parlia- 
ment) decided, against the evidence of experts, that four 
miles per hour was the safe limit of steam road-cars, 
and that a man in advance with a red flag was a necessary 
accompaniment. But for this Act motor cars, omnibuses 
and wagons would have been in general use before the rail- 
ways were made. 

The submarine, with which we are now so much con- 
cerned, is the result of long continued research. It is a 
far cry from Bushnell’s and Fulton’s early efforts of the 
beginning of last century to the wonderful submarines of 
the present day, and many were the steps from the crude 
attempts of those early days to the successes of to-day 
and many brilliant minds were at work upon the problem 
in the principal maritime countries of the world. Norden- 
feldt and Garrett, in England, Goubet, Zédé and Laubeuf, 
in France, Holland, the Irish schoolmaster, and Lake, in 
America, Laurenti, in Italy—to mention only a few of 
those who have contributed to solving the problem of sub- 
merged navigation—were all men whose success was 
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largely due to an incurable thirst for that knowledge 
which is acquired by patient and diligent search. 

The torpedo, an old idea in conception, was taken up 
seriously by a landsman, Whitehead, who by his research 
and perseverance, made such a success of it that it was 
quickly added to the armament of our own foreign navies. 

The Steam Turbine.—To Sir Charles Parsons’s perse- 
verance and tenacity of purpose in carrying on methodical 
scientific research is due the practical and commercial 
success of the steam turbine. In friendly competition 
with him De Laval, Rateau and Curtis have conducted 
research with the impulse turbine, and it is only by such 
means that they have attained success. Later on Sir 
Charles Parsons developed the idea of reducing the rate 
of revolutions of screw propellers to obtain high efficiency 
in them without reducing the rate of the turbine, by con- 
necting the driver to the driven with toothed wheel gear- 
ing. The higher rate of revolution of the turbine now 
possible with such an arrangement has much improved 
its efficiency, so that the little loss due to the modern 
gearing has been much more than made up by the gain 
in general efficiency of the system. By continued research 
other engineers have made the further improvement of 
double gearing, whereby with a rate of revolution of screw 
as low as that obtaining in the large cargo steamer, the 
turbine itself may be run at as much as 4000 revolutions 
per minute. 

The balancing of reciprocating engines, initiated by 
Sir Alfred Yarrow, has by scientific research been made 
a fine art, with great advantage to all having to do with 
ships, and it was the means of evolving the four-crank 
self-balanced engine so much preferred in passenger and 
naval ships until the turbine superseded it for express 
services. 

It will, perhaps, be an additional inducement to give 
scientific research its due if I go further and furnish an 
instance of how wrong things have been followed up at a 
great expenditure of time and money, most of which could 
have been certainly saved if the research had been metho- 
dical and scientific. 

Of this waste of time and money, the so-called hydraulic 
propeller is a good example, for if a fraction of the money 
spent on this device had been devoted to a “ diligent 
inquiry for the truth,” the remainder could have been 
saved. The patent fees alone spent on proposals of this 
kind of propeller would have gone a long way to that end. 
But it was only after the Admiralty had fitted a small iron- 
clad ship with Ruthven’s internal propeller, and demon- 
strated thereby how lacking it was in efficiency that the 
public could be convinced. Even then another and more 
costly form was tried some time after by the Dutch with 
equally disappointing results. 

A shipowner once complained to me of the extravagance 
of his superintendent engineer in spending £700 in one year 
on experiments which had been mostly failures. My 
advice to him was to let him spend much more, for, seeing 
there were seventy steamers under his supervision, it was 
more important for him to discover what things were 
wrong to have on shipboard and avoid them, even than 
to ascertain those which were good. He could generally 
find out all about the latter without troubling himself to 
make special experiments. 

My object, therefore, is to concentrate attention now 
on this research work as being not only necessary and 
interesting, but really remunerative in results and of great 
benefit both to the individual and to the public at large, 
and to show that it may be so even when the results are 
negative in character. Further, to ensure that, in future, 
research work shall not be left entirely to unaided and 
individual effort, or even to the cellective effort which 
in the past has been only too often unmethodical and 
sporadic because unguided. To avoid this there must 
be found the means, the men, and the machinery for the 
following objects :—(1) Individual efforts and enterprise 
shall be encouraged, and when found to be in the right 
direction, they may be assisted so as to be carried to a 
successful issue without loss of time. (2) All individual 
efforts shall be as far as possible co-ordinated and com- 
bined, so that by united action higher efficiency and quicker 
development in practical results may be attained in solving 
each problem dealt with at the least cost. (3) Definite 
and systematic study of each and every proposition that 
the marine engineer is faced with should be made in such 
& way as to be free from all personal prejudice or interest, 


and its development be proceeded with. (4) To study ° 


the possibilities of every project with a view to the public 
good, so that inventions, or even mere ideas, when pro- 
posed may be examined with care and tested by means 
which are wanting to the originators, whereby they may 
be dealt with adequately. (5) To examine afresh many 
of the accepted axioms, aphorisms, and formule which 
now pass muster for use in marine engineering, in the light 
provided by modern knowledge, and by methods found 
successful in later years, in order to prove if they have 
been established and still remain on sure foundations or 
otherwise. (6) To examine afresh the proposals and ideas 
contained in the old patent and other records with a view 
to winnowing from them the seeds of things which may 
now be cultivated and made to produce fruit, but which, 
when they were first proposed, could not be done from 
want of the means of manufacture. 

If research can accomplish these things for us, it will 
amply repay any reasonable sum spent on it, just as it 
has done in other fields where it has been properly applied, 
although they were far more restricted than are ours. 

In Cornwall to-day much wealth is being realised by 
examining anew the spoil banks of the old mines. From 
one of these pitch-blende is obtained—the source of our 
supply of that rare and valuable element radium. In the 
days when the ore was dug from the earth it was worthless 
from being too refractory for use, owing to the presence 
of this most valuable pitch-blende. 

Now the scientists, philosophers, and even the engineers, 
who by research of a sort dug out much material in the 
past, have likewise left their spoil banks. We may, per- 
haps, examine them afresh with advantage as well as 
interest, for just as our late member, Samson Fox, rescued 
from one spoil heap the corrugated furnace, which dis- 
covery undoubtedly benefited all of us, as well as himself, 
so it is quite possible that many of you may do likewise 
with equal advantage. 

It was because so many of the old patents were mere 
ideas only, and not really inventions, that they were never 
proceeded with. But contained in some of those ideas 
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and remaining there still are the germs of what may, 
with due research, prove a magnificent invention. The 
knowledge and methods of to-day can make some of 
“their dry bones live’’ in a way that was not possible 
formerly. Nor could they be useful for purposes which 
did not then exist, whereas to-day they may be of great 
advantage to satisfy modern requirements. 

But besides these musty grounds wherein to make 
research, there probably remain in engineering some 
unknown lands with North and South Poles for dis- 
coveries and exploration. We know little or nothing of 
them now, and perhaps have no better indications by 
which to set out on the voyages than Columbus had of 
the New World at which he eventually arrived. But, 
after all, our ignorance of them is perhaps no more than 
was that at first of those who finally have succeeded in 
talking through a wire hundreds of miles in length, nor 
of thoss who have made it possible to transmit messages 
through some thousands of miles of air without any wire 
communication at all by the unremitting research made 
by them. 

In the meanwhile, however, we can, perhaps, with the 
greatest advantage, follow on the sound and practical 
lines adopted by Sir Alexander Kennedy with such marked 
success a few years ago. We can at the same time avail 
ourselves of the extensive installations in the physical 
laboratories of our colleges and technical schools to carry 
out many investigations, and do much useful work. Such 
investigations of various kinds have already been carried 
on in many of them with advantage, but for want of 
co-ordination they have not been always so productive 
of engineering, good as they might otherwise have been. 

While on this topic, it may be well to warn you not to 
expect too much from experiments with models of engines 
or of any machinery on too small a scale, for defects, 
which in them will be practically microscopic, may and 
often are in the real thing, when in use, a great and over- 
whelming cause of trouble. With a suitable and efficient 
staff and the necessary means, a school of marine engineer- 
ing research should be available for practical investiga- 
tions on shipboard as well as on shore, whereby shipowners 
could have their troubles investigated and the efficiency 
of their machinery tested, whenever occasion demands, 
in ways impossible by the ordinary engine-room staff, 
from want of time that can be diverted from their regular 
and necessary duties to that required for such work. 
Moreover, there is the difficulty arising from their inability 
by both training and temperament to act with sufficient 
and critical discrimination so necessary for it to be carried 
out thoroughly. 

The work done at home in the ordinary physical labora- 
tories can be made more useful and instructive than 
hitherto if directed from one sympathetic centre which 
can co-ordinate the results obtained, and which, when 
necessary, will subsidise the work. In our educational 
establishments there is, however, and I suppose must 
always be, “ the daily round and common task,” required 
not only by the educational authorities, but such as is 
necessary for so training the students that they may 
acquire proficiency in the rudiments as well as in the 
methods of research. 

Real research does not in itself amount to much, but I 
venture to think that, such as it is, it might do so if directed 
by a special authority to ensure that the investigations 
are carried out in a systematic way, and that all are co- 
ordinated so as to afford complete evidence by which 
to arrive at correct conclusions. Moreover, in making 
these investigations the pupils will, I believe, be more 
interested and probably learn more from them than by 
merely following the stereotyped courses usually followed 
by order of the governing authorities. 

Of another thing we may be pretty certain: that in 
these days of strenuous and unremitting work research 
can no longer be left in the hands of those engaged in 
manufacture or professional work of the ordinary kind, 
nor, indeed, are many of these best fitted by temperament 
and training for the patient, methodical work required 
for investigations. But they are, however, eminently 
fitted by their knowledge, experience, and daily occupa- 
tions to direct and control such work as is necessary for 
the administration, both monetary and otherwise. 

That so many inventions have been made by men not 
of the profession nor previously engaged in engineering 
work, seems to me convincing proof that the class of mind 
best suited for research and discovery differs largely and 
fundamentally from that which in other men succeeds 
in directing successfully all kinds of work, men and other 
operations. Hence, I suggest the differentiation indi- 
cated above. Bramah was a blacksmith and maker of 
locks ; George Stephenson was a fireman; ‘“‘ Screw-pro- 
peller’’ Smith, the man who patented a good workable 
propeller and got the Archimedes built, was a farmer ; 
Samuel Hall was in the lace trade; Goldsworthy Gurney, 
a doctor. The inventor who exhibited an internal-com- 
bustion engine a hundred years ago at Cambridge was 
@ parson, as was also Ramus, the inventor of the hydro- 
plane ship; James Watt was an optical instrument 
maker ; the inventor of the chronometer, and winner of 
the King’s prize for it, was a gardener; “‘ Increasing- 
pitch’ Woodcroft was a librarian; Bessemer was an 
artist ; Armstrong a lawyer; and even in our own day 
we have had very many valuable additions made to our 
knowledge by men outside the profession, which all goes 
to show how much more liberal we are than the members 
of those other professions who would monopolise that 
adjective for their own. 

For administrative purposes, therefore, such a com- 
mittee as that over which I have the honour to preside* 
would be a very suitable one, consisting as it does of 
members of every branch of the marine engineering pro- 
fession, selected by the various institutions interested in 
marine engineering progress, and having on it also repre- 
sentatives of such bodies as the Board of Trade, Lloyd’s 
Register, the Bureau Veritas, and British Corporation. 
To them might be added with great advantage representa- 
tives of the Admiralty, the Indian and Colonial Govern- 
ments. 

A suitable staff with a director at its head would be also 
necessary, but I do not propose to deal with such details, 
as for the present I am chiefly concerned to win from you 
the acceptance of the principle that there should be some 
definite body to take up seriously the direction of the 
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work of research in all marine engineering matters, and 
further, that there shall be no longer any delay in forming 
such a body ad hoc. 








INDIAN RAILWAYS IN 1916-17. 





THE annual administration report of the railways ot 
India for the year 1916-17 deals, it is observed, with the 
second complete year during the whole of which war 
conditions had prevailed. The reduced scale of expen- 
diture, both under capital and revenue renewals, which 
formed a feature of the preceding year’s programme, was 
again reflected in the figures for 1916-17. Owing to the 
extraordinary demand for railway materials in the different 
theatres of war and the consequent diversion of supplies 


on which the railway works in India were still largely 
dependent, it was inevitable that a great part of the 
necessary renewals and improvements on all lines should 


continue to be deferred until normal conditions supervene 
The figures of gross earnings, on the other hand, again 
showed an increase, mainly due to the heavy military 
and coal traffic. 

The capital expenditure sanctioned for the current 
year of 1917-18 was £3,600,000. This figure represented 
an advance or the 1916-17 programme which amounted 
to £3,000,000 only, but the severe restricticn of 
expenditure in the provious two years had caused a large 
number of works to be deferred, which had become most 
necessary, and the urgency of which was increasing as 
time went on. It had, therefore, become necessary to 
provide for a slightly more liberal programme than in 
1916-17. Funds have not been allotted for the com- 
mencement of any new lines of railway, and the bulk of 
a expenditure proposed was to be incurred on open 
ines. 

The capital at charge at the end of the year was 
£365,483,000. The gross traffic receipts were 62,94,69,000 
Rs., the working expenses 29,96,86,000 Rs., leaving net 
receipts 32,97,83,000 Rs., which, at 15 Rs. to the pound 
sterling, is equivalent to £21,986,000, or 6.02 per cent. 
return on the capital outlay. The net profit, after meeting 
interest and other miscellaneous charges, was £7,482,314. 
The working expenses were only 44,00,000 Rs. more than 
in 1915-16, although the receipts were over 5,50,00,000 Rs. 
higher, but the increasing difficulty of obtaining railway 
material from England caused restriction of repairs and 
renewals of permanent way and rolling stock. 

There was an increase of 2,09,62,000 Rs. in the passenger 
receipts chiefly owing to the larger number of troops and 
openings of new lines. The increase was also to some 
extent due to the enhancement of fares put into force in 
order to compel a reduction in railway travel, and thereby 
to conserve material for repairs, &c. 

Goods traffic increased in value by 2,67,21,000 Rs., but 
the receipts per ton per mile were 4.01 pies—a pie is the 
twelfth part of an anna, which is the sixteenth part of a 
rupee and, at ls. 4d. for the rupee, an anna is equal to a 
penny—as against 4.34 pies in 1915-16. The better 
results for 1916-17 were attributable to the larger move- 
ments of military stores, opening of new lines, and to the 
heavier bookings of coal and wheat. ‘The decrease in the 
average rate earned per ton per mile was due to the longer 
average haul over which traffic was conveyed, and to the 
fact that coal, which formed the bulk of this long lead 
traffic, was charged at a very low average rate. 

On the subject of the war and the railways, much is 
saidin the report. In September, 1916, it was recognised 
that the existing organisation was insufficient to cope with 
the ever increasing railway demands from overseas and 
the work connected with the inland water transport— 
which the Railway Board took over—and, therefore, 
certain temporary additiona] appointments were sanc- 
tioned, and a separate War Branch of the Board’s Office 
was formed, working under the orders of Mr. A. R. 
Anderson, C.I.E., one of the members of the board. By 
the end of March, 1917, the Railway Board was relieved 
of this special work and the personnel of the War Branch 
was then absorbed by the Indian Munitions Board and 
the Adjutant General’s Branch, Army Headquarters, 
respectively—the departments entrusted with the pro- 
vision of stores and staff for overseas. 

During the year railways had continued to set free staff 
of all kinds for employment in connection with the war. 
In addition, they had assisted very largely in the recruit- 
ment of men from outside their own establishments, 
and to this end, in many instances, set free one or more 
of their superior staff to act as recruiting officers for the 
military railways which draw upon India for personnel. 

With the developments of munitions work in Great 
Britain, the necessity of calling upon India for shells to 
supplement the British output ceased to exist. and the 
manufacture was, therefore, gradually discontinued from 
August, 1916, and ceased in December, 1916. A very 
high quality of steel with special properties, and of a 
composition which had not previously been made by the 
Tata Iron and Steel Works, is required for high explosives ; 
much research and experimental work had, therefore, to 
be carried out by the metallurgical staff and the staff of 
the Tata Iron and Steel Works, and the results obtained 
were completely successful. 

Some rail motor ambulances were constructed in the 
Bengal-Nagpur workshops for use on the 2ft. 6in. gauge 
railways in Mesopotamia. They were built on Drewry 
rail motor car chassis to accommodate four lying down 
patients each. Trailers of a similar capacity to be run 
with the motor vehicles were built entirely in the same 
workshops. Five broad gauge hospital trains were turned 
out by the North-Western workshops, and three metre 
gauge ambulance trains for Mesopotamia in the workshops 
of the Bombay, Baroda and Central India Railway Com- 
pany. Further work carried out during the year included 
the provision of kitchen cars for the supply of hot meals 
in the intereommunicating troop trains which had been 
placed in service on the Great Indian Peninsula and 
North-Western Railways, steamers and barges for river 
service on the Tigris, and rail motor cars for East Africa. 

During the year 1916-17 there were 467.98 miles 
opened for traffic, as follows :—126.48 miles of 5ft. 6in. 
gauge, 148.63 of metre, 141.77 of 2ft. 6in. and 51.1 of 2ft. 
gauge. The length of railway opened at the end of the 
year was 36,286 miles, thus :—18,182 miles of 5ft. 6in., 


14,806 of metre, 2683 of 2ft. 6in. and 615 miles of 2ft, 
gauge. The mileage of new construction sanctioned 
during the year was 222.45, of which 115 miles were to be 
financed by the Government, and had to be undertaken 
purely for military purposes. The total mileage under 
construction or sanctioned was 2082.05, thus :—529.77 of 
5ft. 6in. gauge, 963.68 of metre, 573.88 of 2ft. 6in. and 
14.72 of 2ft. gauge. 

The Thal Ghat re-aligned section was brought into use in 
January, 1917. The new alignment is two miles long and 
is on a grade of 1 in 37, the ruling gradient on the Ghat. 
It shortens the through distance by about 1} miles, but 
its chief value lies in the fact that it eliminates the revers. 
ing station previously in use, which was a great handicap 
to the expeditious handling of traffic. Under the old 
conditions trains had to be worked in sections, and much 
time was lost in the breaking up and re-making of them ; 
further delay being caused at the reversing station by the 
reversing of engines. Trains of a length of 850ft. are 
already in use on the re-aligned section, and it is expected 
that others of 1500ft. and 1800ft. will be running shortly, 
The new line has a single tunnel in place of the three on the 
old line. 

The congestion of traffic has necessitated the con- 
struction of additional crossing places, sidings and other 
facilities on certain lines; the addition of 21 crossing 
places on the Bengal-Nagpur and the north-east line of the 
Madrasand Southern Mahratta may be specially mentioned. 
Tne advantages of train control have been further 
emphasised during 1916-17, and, although an additional 
170 miles only were brought into use in that period, very 
large additions to the mileage of Indian railways worked 
under that system are proposed, but are necessarily 
postponed owing to the scarcity of material. 

The year under review was not marked by any easing of 
the position in regard to coal traffic mentioned in the last 
report; on the contrary, the pressure on the railways 
concerned was increased in consequence of heavier demancs 
of the Admiralty. The quantity of coal carried over the 
East Indian Railway for the public and foreign railways 
was 1? million tons more than in 1915-16. In order to 
increase the carrying capacity of railways, there was 
introduced a system allowing of the indiscriminate use, 
within the coalfield districts, of wagons belonging to any 
railway, which, by avoiding the delays involved in the 
sorting, allocation and marshalling of rolling stock accord- 
ing to ownership under the old system, was expected to he 
of considerable advantage. The scheme was adopted by 
the representatives of broad gauge railways in February, 
1917, and its immediate effect was to reduce the delays to 
wagons and to raise the daily loading capacity of the coal- 
fields. 

Towards the close of the year 1916-17, and for some 
weeks thereafter, the difficulties in regard to the movement 
of traffic were further accentuated by the heavy demands 
made on behalf of the Government for the transport of 
wheat and other essential food grains for export to the 
United Kingdom. The pressure was severe on the metre 
gauge route to Karachi—which was met by a diversion of 
the traffic in excess of the capacity of that route to the 
broad gauge route—and on the Great Indian Peninsula 
Railway, which was obliged to stop the booking of public 
traffic for considerable periods in order to carry the urgent 
military and other essential traffic. This was the position 
on the Bengal-Nagpur Railway, too, in regard to traffic 
vid certain junctions, and similar heavy restrictions on 
public traffic had to be imposed on certain sections of the 
Madras and Southern Mahratta Railway, and, from time 
to time, temporarily over the Bombay, Baroda and Central 
India and several other railways. 

All these facts pointed to the need for the appointment 
of a whole-time officer to control the movement of traffic 
under the conditions created by the war. Since the close 
of the year 1916-17, the Railway Board has appointed a 
Controller of Traffic, whose duties are to advise railways 
as early as possible of anticipated heavy traffic and to 
instruct them when any traffic should be restricted cr 
held up to permit of more urgent traffic being carried ; to 
divert traffic from one or more routes to others in order to 
quicken transit or remove congestion ; to divert wagons 
temporarily, if necessary, from one railway to another ; 
in short, to take such steps on behalf of the Government as 
will result in the most economical use of the limited 
transport available on railways, and to control traffic over 
railways in the best interests of national and general 
purposes. 

A small committee had also been appointed to draw up a 
scheme for a general pool of goods stock of all broad 
gauge railways to be established under a central control, 
if at any time it was found to be absolutely necessary ; 
the idea being to work all standard gauge railways as 
practically one system for purposes of traffic transport. 
This scheme was being perfected when the report was 
issued. 

As a result of a meeting of the agents and managers of 
the principal railways held in December, 1916, certain 
mail and a largenumber of passenger trains were abolished, 
all possible measures being adopted to minimise the 
inconvenience caused to those members of the public 
who are obliged to travel, by making up to the maximum 
permissible the loads of trains left on, and by reducing 
upper-class accommodation and replacing it by third-class. 
The total reductions in train mileage thus effected during 
the last four months of the year 1916-17 amounted to over 
22 per cent. of the passenger and mixed train mileage, as 
compared with the corresponding period of 1915-16. 
Instructions were given to restrict everything in the nature 
of luxuries, such as restaurant cars and reserved carriages, 
wherever possible, without causing disadvantages out- 
weighing the advantages to be gained. 5 

In view of the success which has accompanied the 
carriage of perishable goods by rail in cold storage vans in 
América and other countries, it was decided to carry out 
experiments to ascertain the financial prospects of similar 
facilities in India, and the class of vehicle most suited 
to Indian conditions. These experiments were to be made 
during the hot weather of the current year. 








Av Ravens, near Strathpeffer, 120 H.P. is developed 
from a flow of water over a dam, costing little more than 





an ordinary farm_mill dam, with a head of 600ft. 
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BRITISH PATENT SPECIFICATIONS. 
When an ¢ tion is icated from abroad the name and 


address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ts 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment ie the date of the acceptance of the 
complete Spectfication. 





INTERNAL COMBUSTION ENGINES. 


114,690 (6461 of 1917). May 7th, 1917.—Execrric Srarters, 
Merritt Scott Conner, Peel Works, Adelphi, Salford, Man- 
chester. 

The usual pedal switch operating lever is indicated by A, 
which carries a detent B, to engage with the arm of the double 
lever X which has its centre of motion at D. The arm of the 
lever bears against the end of the keyed driving pinion E which 
slides on the shaft F of the electric motor G, and which is held 
normally out of engagement with the spur wheel H, associated 
with the engine, by means of the spring I. The contacts J 
govern the slow running of the motor G, and the contacts K 
govern the final speed and power of the motor. When the bar 
A is depressed, the contacts J are closed by the insulated plunger 
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Land the motor runs slowly; at the same time the detent B 
engages the lever X, causing it to move the pinion E into mesh 
with the spurt wheel H as the bar A travels down. Power then 
being transmitted through the gears, they are held in mesh by 
the torque of the motor, and the continued motion of the bar A 
brings the detent B off the end of the lever arm, thus leaving the 
lever X free to regain its normal position against the stop M. 
When the contacts K are closed by the plunger L, the motor 
develops speed and power, and starts the engine, and as soon 
as the torque of the motor becomes practically nil by reason of 
the engine developing power, the pinion is thrown out of mesh 
with the wheel H.—A pril 18th, 1918. 


114,703 (7449 of 1917). May 23rd, 1917.—Sprarxkine P vas, 
Thomas Hurst Reginald Key, 92, Kimberley-gardens, 
Harringay, London, N. 4. . 

The sparking plug, illustrated in Figs. 1-3 herewith, 

comprises an outer hollow body A, an inwardly flanged shank B 

on the body to form an annular outer electrode having a central 

opening, an inner electrode E in the form of a ball positioned 
in the opening, and # stem on the ball extending upwardly and 
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Fig. 3. 


centrally through the hollow body and serving as a binding post of 
the plug. A number of non-conducting washers H around the 
stem are clamped between the lower portion of the hollow body 
anda flange on the stem, and there is a removable sleeve or ring 
and a non-conducting dise or washer on the upper end of the 
stem. Openings are provided in the hollow body for ventila- 
tion.—A pril 18th, 1918. 


TURBINE MACHINERY. 


106,830 (7756 of 1917). May 30th, 1917.—Raptat-Frow Tour- 
BINES, Brush Electrical Engineering Company, Limited, 11, 
Arundel-street, Strand, W.C. 2 (assignees of Svenska Tur- 
binfabriks Aktiebolaget Ljungstrom, Finspong, Sweden). 

This invention relates to improvements in radial-flow steam 
turbines of the oppositely running rotor type. Figs. 1 and 2 show 





two different forms of turbine constructed according to the pre- 
sent invention, only the outer parts of the radial-flow blade. 
systems being shown. A and B designate the two turbine dises 
connected to the corresponding shafts and rotating in opposite 
directions, and C the blades of the radial-flow system, which 
evidently must be so constructed as to transmit an equal amount 
of work through each dise or shaft. Mounted on each dise are 
radially extending blades DE, and the corresponding guide 
blades F G are mounted in a ring H attached to the turbine 
casing, the rotating and fixed blades forming an axial-flow 
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blade-system. In the form shown in Fig. 1 the blade-systems 
are constructed for the same output, and both shafts will there- 
fore deliver the same work. In the form shown in Fig. 2 the 
blade-system DF is designed for a greater output than the 
system EG, the inner blade rims having the same diameter, 
while the outer blade rims have different diameters and the 
blade-system D F extends further radially from the shaft. In 
a construction of this kind, however, the blade system E G may 
be arranged at a greater radial distance from the shaft, although 
having a less actual radial width.—April 18th, 1918. 


114,760 (13,020 of 1917). September 11th, 1917.—Manrine 
Tursines, Aktiengesellschaft Brown, Boveri and Cie., 
Baden, Switzerland. 

This invention is for a turbine installation with speed gearing, 
and ahead and astern turbines in the same casing. The ahead 
turbine is divided into two portions operating in parallel, and 
the astern turbine is arranged in the common exhaust pipe 
between the two portions. Fig. 1 shows an installation in which 
the present invention is utilised. A is the high-pressure tur- 
bine ; B the double-ended low-pressure turbine with an astern 
turbine ; C the speed gear ; D the propeller shaft with propeller 
E; F the steam supply pipe to the high-pressure turbine ; G the 
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steam supply pipe to the astern turbine; H and I are pipes 
connecting the high-pressure portion and low-pressure portion ; 
K is a controlling valve for forward travel ; L is a valve for rear- 
ward travel, and Mand N are stop valves in the connecting pipes. 
The latter allow of equalising to some extent the distribution of 
the power to the two driving shafts, in the case of small loads 
and amounts of steam, by closing one of these valves and thereby 
reducing the cross-section of the inlet. Fig. 2 is a longitudinal 
section of a turbine according to the present invention ; O is the 
rotor with the two ahead turbine portions PP; QQ is the 
common exhaust space with the astern turbine R R—also 
double in this example—and S is the inlet chamber for the steam 
supply to the astern turbine.—April 18th, 1918. 


TRANSMISSION OF POWER. 


114,739 (10,191 of 1917). July 13th, 1917.—Execrric VaLvEs, 
Georges Giles, Villa des Fleurs, 19, Avenue de Rome, 
Fribourg, Switzerland. 

_This is an improved form of electric valve for the dissipation 
of excess voltage in which means are provided whereby owing to 
the passage of the current through the element, the voltage 
needed for the working considerably increases when the valve 
is crossed by the current during a certain time, the means 
resetting the valve in its prior state after a certain time counted 
from the cessation of the current due to the increase of the 
necessary voltage, in which state the valve is able to work again 
for the same or smaller voltage to which it is subjected. The 
mechanism is shown in the diagram showing an arrangement of 
spark gap A B, condensers D, contacts F G, a spring operated 
lever C, a wire X which becomes heated, anda resistance R. If 





the dissipation of excess voltage causes a current of a sufficient 
intensity and of sufficient duration, the wire X will be heated and 





expanded and will cause the spring N to swing the lever C so as 
to separate the contact F from tact G. Conductor T will no 
longer have the same potential as the conductor L, and the 

l t will h forth need a much greater difference of 
yong between L and V than before in order to be effective. 

f this much greater value does not exist, the sparking will 
cease and the connection between L and V will disappear. ‘The 
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wire X cooling subsequently will shrink and will finally move the 
contact F back again so as to meet contact G. If the value of 
excess voltage to which the element has been adjusted still 
exists or has again come into exist this el] t will start 
again to work, but will stop working again after a certain time 
unless the voltage be still higher and so forth.— April 18th, 1918. 





114,778 (16,020 of 1917). November 2nd, 1917.—VartaBLe 
SPEED AND DIFFERENTIAL GEARING, Ulysse Texier, 31, 
Rue Carnot, Poitiers, Department Haute Vienne, France. 

This is a speed gear and differential specially applicable to 
motor vehicles to enable gear changing to be obviated. It also 
regulates the speed:of the transmission shaft according to the 
resistance which is opposed to it. The gear comprises a pair of 
conical gear wheels D E, keyed on the transmission shaft and 
driven by two groups of satellites GI, each in engagement with 

a middle double cone gear wheel F which revolves loose upon 

the shaft B. One group of satellites driven by the motor 

turns continuously in the gear box at the same speed as the 

motor, whilst the other group runs free and is provided with a 
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fly-wheel, whose axis of rotation is the same as the axis of rotation 
of the transmission shaft. In this way the speed of rotation of 
the transmission shaft is determined by the proportion between 
the driving power of the motor and the resistance encountered 
by the transmission shaft. When the motor is in operation, 
the fly-wheel A and gear box C revolve and carry with them the 
cross shaft J with the satellites II. If a resistance is applied to 
the shaft B owing to the arrangement of the gears, this shaft is 
not rotated as long as the rotation of the fly-wheel has not 
attained a given speed. When this given speed is reached, the 
satellites G G, mounted on the cross shaft H, are prevented from 
rotating by reason of their displacement in space, and there 
results a driving force which will increase in proportion as the 
speed of the motor increases, and will diminish in proportion as 
the resistance encountered increases.—April 18th, 1918. 


MOTOR CARS AND ROAD TRAFFIC. 


114,656 (5049 of 1917). April 10th, 1917.—FurLt RecuLator 
FoR Motor Cars, Neale Andrews, 1, Queen’s-mansions, 
Brook Green, Hammersmith, London, W. 

This is a regulating device for use with two carburetters and 
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light and heavy fuels, so that when the vehicle is at rest ouly 
the lighter fuel is used, but when a_predetermined speed of the 
vehicle has been reached a governor operates and opens a supply 
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of heavy fuel to the engine. Fig. ] is an elevation of the appa- 
ratus, and Fig. 2 is a sectional view of the valve device. G being 
the carburetter for the light fuel and H the vaporiser for the 
heavy fuel. A is the induction pipe, branching to the two 
engines B indicated in dotted lines. C is the main throttle 
valve in the pipe. Dis the control valve situated below 
the throttle valve and opening the induction pipe either to the 
light fuel pipe E or the vaporiser F leading respectively from 
the light fuel carburetter G or the heavy fuel carburetter H. I 
is the governor connected by the flexible drive K to a convenient 
moving part of the vehicle, for example, to a pulley driven off 
the propeller shaft.—April 10th, 1918. 


MINES AND METALS. 


114,701 (7308 of 1917). May 21st, 1917.—PermMaNnENT Moutps 
FoR Iron Castings, Alfred Herbert, Dunley Manor, near 
Whitechurch, Hampshire, and others. 

This is @ permanent mould, the parts of which are resiliently 

hinged together and are clamped by mechanism comprising a 

link or links resiliently pivoted to one part of the mould and 

carrying on the free end a pull-over lever, one end of which 
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engages the other part of the mould, so that the mould parts 
ean be pressed together by pulling over the lever. The hinge 
pivot and the link pivot can be each bolted to the mould by a 
bolt having a spring washer normally compressed and further 
compressed during the closing of the mould and additionally 
compressed by the expansion of the casting during solidification. 
The mould is shown in side elevation, plan and transverse 
section in Figs. 1-3.—April 18th, 1918. 


MISCELLANEOUS. 


108,468 (9111 of 1917). June 25th, 1917.—Etecrricat Con- 
DENSER FOR HIGH-TENSION CURRENTS, Alphonse Kowal:ki, 
355, Mont Revers, Freiburg, Switzerland. 

The outer armature of the condenser shown in Figs, 1 and 2 
has the shape of a cylinder. It comprises a cylindrical surface 
A and a flat base connected by a curved surface to the cylindrical 
surface. At its upper end the armature comprises a hollow 
ring B of circular section connected by a curved surface to tho 
surface A. The inner armature has likewise the general form of a 
cylinder coaxial with the outer armature. It has also a cylin- 
drical surface C, and at its two ends there are arranged two 
truncated cones D D coaxial with the armature extending into 
the interior of the latter. These truncated conex are connected 
by curved surfaces to the cylindrical surface. The two arma- 
tures are connected by two insulators F and G, which extend 
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through the truncated cones and are fixed to the inner armature. 
The truncated cones have for their object to increase the length 
and consequently the facility of insulating the insulators F and 
G. The insulator F is pierced with an axial hole through which 
extends a tube H of good conducting metal: The inner end of 
this tube is soldered to the inner armature. This tube allows of 
connecting the armature to one of the terminals of acircuit. A 
screw J screwed into the insulator G allows of fixing the condenser 
toasupport. In order to avoid sparking, the distances between 
the upper connecting curved surfaces of the inner armature and 


ing curved surfaces of the outer armature on the other hand, are 
made twice the distance that separates the cylindrical surfaces 
AandC. For the same reason the dielectric is preferably of a 
fluid nature.—A pril 18th, 1918. 


114,786 (17,366 of 1917). November 24th, 1917.—GrEaAsE 
Lusricator, Emile Piquerey, Fabrique Thekla, Saint 
Ursanne, Switzerland. 

This is an improved lubricator, of the Stauffer pattern for 
semi-solid lubricant and is formed with a charging orifice for the 
introduction of the grease. The novel feature of the appliance 
is the charging device shown in section in Figs. 1 and 2. The 
charging of the lubricator is effected in the following manner ; 
the positions of the various parts when at rest are shown in 

Fig. 1. The tubular union A is connected to a syringe filled 

with lubricant. When the hood B has been fixed upon the 

flange C, after having unscrewed the cover as far up as possible, 
the lubricant is injected into the charging device under pressure. 
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This pressure causes the piston D to move down and thus 
uncover its orifice so as to allow the lubricant being charged to 
pass through and act upon the ball E which, being thereby 
forced away from its seat, allows the lubricant to pass through 
the charging orifice and fill the lubricator. The relative positions 
of the various parts will then be as shown in Fig. 2. When the 
lubricator is filled, it will be noticed by an increase in the resist- 
ance to the charg..g operation; the plunger of the charging 
syringe is drawn back and the resulting suction allows the ball 
E to move back on to its seat, and also causes the piston D to 
move up against the plug G, which thus closes again the orifice 
H in the piston. The hood can then be removed without loss 
of lubricant.—A pril 18th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of seven of the patents given below £11 and on each 
of the remainder £5 have been paid in renewal fees. 





No. 14,121/13.--Ordnance; field carriages; relates to 
dismemberable long-recoil carriages for mountain guns, and 
consists in forming a U-shaped trail with a jointed end adapted 
to be folded, for transport, about a pivot. One member of 
each joint has a boss which projects into a socket in the other 
member to strengthen the joint. Rheinische Metallwaaren 
und Maschinenfabrik, Germany. Dated June 25th, 1912. 


No. 14,212/13. Ordnance; field carriages. Relates to 
adjustable cranked axles. According to the invention, a 
ratchet catch is provided between the trail and the cranked 
portion of the axle, and the ring carrying the pawl is rotatably 
mounted upon the axle but is locked to the trail by a friction 
clutch. Krupp Akt.-Ges., F., Germany. Dated August 10th, 


1912 


No. 14,229/13. Telephone systems; automatic and semi- 
automatic exchange systems. In a method of connecting one 
of a number of lines to an extending line, all such lines may‘ 
simultaneously seize the extending-line, but only one line will 
remain in connection therewith. The invention is shown 
applied to the means for connecting a selector trunk to an 
operator’s equipment in a semi-automatic system. Tele- 
phon Apparat Fabrik E. Zwietusch and Co., Germany. Dated 
July Sth, 1912. 

No. 14,230/13. Distilling oil, tars, &c. Tar, mineral oils, 
and other liquids are continuously distilled by passage through a 
series of stills maintained at the same temperature, but at 
successively reduced pressures. The liquid on its way from the 
first still to the second still passes through a receptacle which is 
of considerable height and is fitted with an overflow, so that in 
case of a failure of the vacuum in the first still, the second still 
will continue to work, the undistilled liquid being discharged. 
Raschig, F.,Germany. Dated October 26th, 1912. 


No. 14,249/13 Sterilising milk. In sterilising milk or other 
liquid by heating it in the form of spray, a current of hot air, 
steam, &c., is used to modify or break up the cone of spray and 
so ensure uniform heating. Lobeck, O., Germany. Dated 
August 16th, 1912. 

No. 14,250/13. Making metal wheels. The projecting edges 
of stamped-out wheel spoke bodies are removed by a two-edged 
cutter co-acting with two stationary cutters, between which each 
spoke is clamped in turn. Kronenberg, R., Germany. 

No. 14,251/13. Vehicle wheels; disc wheels; spokes, 
securing and adjusting. In wheels in which the hub and spokes 
are formed of two stamped metal parts joined in the middle 
plane of the wheel, the spokes are connected to a rim for elastic 
or pneumatic tires by metal filling-pieces secured in the ends of 
the spokes and adapted to receive screws or rivets passing 
through the rim. Kronenberg, R., Germany. 

No. 14,256/13. Sterilising milk, &c. In sterilising milk or 
other liquid by spraying it into a chamber heated by a steam- 





that the liquid falls on or is directed to a heating surface or 
zone. Lobeck, O.,Germany. Dated-April 16th, 1912. 


No. 14,426/13. Magnetic separators. The field of a magnetic 
separator is divided into partial fields of different magnetic 
strength by planes parallel to the direction in which the materia] 
to be treated and the separated magnetic material travel across 
the fields, so that the several partial fields may be used simul. 
taneously for treating different classes of material. Krupp 
Akt.-Ges., Germany. Dated July 19th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W.1. 


ORDERS 
for the week ending June Ist, 1918, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. c 


Captain of the Week.—Captain E. G. Fleming. 

Next tor Duty.—Captain W. Hynam. 

Monday, May 27th.—No. 3 Coy., 6.30-8.30. 
6.30-8.30. Signalling Section, 6.30-8.30. 

Tuesday, May 28th.—Lecture on Demolitions, 6.30. Physical 
Drill and Bayonet Fighting, 7.30. 

Wednesday, May 29th.—No. 1 Coy. 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, May 30th—No. 2 Coy., Entrenchments, &«., 
6-8. Recruits’ Drill, 6.30. Signalling Section, 6.30—8.30, 
Ambulance Section, 6.30-8.30. Band Practice, 7. 

Friday, May 31st.—Musketry for the whole Corps, 5.30-8. 

Saturday, June 1st.—Knotting, lashing, &c., for the whole 
Corps, 2.45-4.45. Musketry, 2.45—4.45. 

Special Notices.—All drills will take place at Headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

Summer Camp.—Arrangements are now being made for thi- 
Camp to start August 3rd. 

By order, 
MacLeop YEARSLEY, 
Captain and Adjutant. 


Recruits’ Drill, 


Entrenchments, &c., 


May 25th, 1918. 








CATALOGUES. 


JOHNSON AND Puttutes, Limited, Charlton, London, 8.E. 7.~ 
List S 2/1-4, Illustrated descriptive pamphlet dealing with thw 
firm’s all steel draw-out truck type switchboards. 

Ep. Bennis and Co., Limited, Little Hulton, Bolton.—* Coal 
and Ash Plant.” Illustrated pamphlet giving descriptions of a 
variety of coal and ash plants of many diverse types. 

Taytor, TAYLOR AND Hosson, Limited, 62, Oxford-street, 
London, W. 1.-—Illustrated descriptive pamphlet dealing with 
the various types of engraving machines made by the firm. 

Tue British THomson-Hovuston Company, Limited.—Main 
Lamp and Wiring Supplies Department, Mazda House, 77, 
Upper Thames-street, London, E.C. 4.—Price list No. 10,401, 
** Fittings for Industrial Lighting.” 

Britisu THOoMsON-Hovuston Company, Ltd., Rugby—Descrip- 
tive list No. 2142 B. Two and three-phase induction motors. 
Illustrated pamphlet describing the machines, with numerous 
engravings of complete machines and their component parts, 
and giving list of the sizes and powers made, &c. 

Str Witu1aM ARROL AND Co., Limited, Parkhead, Glasgow.— 
‘‘Grues de Constructions Navales et Cales de Construction,” 
and “Les Transporteurs ‘Temperley.’”” Two exceedingly 
well illustrated and got up descriptive pamphlets. The one 
dealing with shipbuilding cranes of various types and slipway 
gantries, and the other with Temperley transporters designed 
for various purposes. As both publications are intended 
specially for foreign circulation, the descriptive letterpress and 
titles are in French. 








FORTHCOMING ENGAGEMENTS. 


ee 


TO-DAY. 


Tue Junior LNstTiruTION OF ENGINEERS : MIDLAND SECTION. 
—The Imperial Hotel, Birmingham. Paper, ‘‘The Early 
History of the Steam Engine,” by Mr. Larigley. 7.45 p.m. 
Roya InstriruTion oF GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘* Internal Ballistics,” by Lieut.-Colonel A. G. 
Hadcock. 5.30 p.m. 


TUESDAY, MAY 28ru. 


Junior InstiruTion or EnoineerRs (Norta-Eastern 
SecTIon).—Mining Institute, Neville-street, Newcastle-on-Tyne. 
‘* Lighting Phenomena,” by Mr. 8. A. Stigant. 7.15 p.m. 

_ Institution oF PetTrotEuM TECHNOLOGISTS.—House of 
Royal Society of Arts, John-street, Adelphi, W.C. 2. Paper, 
‘* The Application of Electrical Power to Oilfield Requirements,” 
by J. Wilfred Burford. 8 p.m. 


WEDNESDAY, MAY 297. 


Royat Society or Arts.—John-street, Adelphi, W.C. 2 
Paper: ‘“ Organic gees | in relation to Industry,” b) 
Mr. Martin O. Forster. 4.30 p.m. 


WEDNESDAY, THURSDAY, FRIDAY AND SATURDAY, 
MAY 29ru, 30TH, 3lst, anpD JUNE Ist. 


Sourn-Eastern Union oF Screntiric Socreties.—Head- 
quarters, Linnean Society’s Rooms, Burlington House, Piccadilly, 
W.1. Annual Congress in London. Wednesday at 12 noon, 
Thursday, Friday and Saturday at 10 a.m. 


FRIDAY, MAY 3lsr. 


Roya InstirutTion oF Great Brirary.—Albemarle street, 
Piccadilly, W. 1. ‘‘ Poetry and Modern Life,” by Lawrence 
Binyon. 6.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Ow1ne to its offices at Caxton House, Westminster, having 
been taken over by the Government, the British Niclausse 
Boiler Company, Limited, has taken -new offices at the Clock 
House, Arundel-street, London, W.C. 2. 

Messrs. YBRAN AND Font, recently of 15 and 17, Rambla 
Santa Ménica, Barcelona, have removed to more commodious 
and better situated offices at Bruch, 34, Barcelona. Telegraphic 
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ROLLER SHUTTER DOORS FOR SALE. 


lhe Crown Agents for the 

Colonies aave FOR DISPOSAL 12 fiom 

ROLLING SLAT SHUTTERS, made to cover 

door openings 16ft. 2in. wide by 10ft. high Also 

Two Ditto for openings lift. 7in. wide by 13ft. gin. high, All 
uite new and complete with spring ances, lifting ge*r. 
falvanised steel hoods, guides, fastenings, bolts, &c.; slats 


W.G. 
ed further particulars can be obtained from the CROWN 
AGENTS. 4. Millbank, S.W. 1; or the CTT Ce ne heen if 
desired, at the Works of the LIFT and HOIS' , Premier 
Bnguee ne Works, 108. Prince-street, Deptford. SY E. Sv6e 





he Proprietor of Letters Patent 
No. 24,487/1914, bono gl to 
“ CAR-COUPLIN 

DESIRES to DISPOSE of the PATENT or to GRANT 
LICENCES to interested parties on reasonable terms with 
a view to the adequate working of the Patent in this 
otaquirios to be addressed 

CRUIKSHANK and FAIRW EATHER, Limited, 

65-66, Chancerv-lane, London, W.C. 2. 





orset County Council. 
UCATION COMMITT 


EDU TTEE. 
WEYMOUTH ENGINEERING AND TECHNICAL 


APPLICATIONS are invited for the following Posts :— 

1. SENIOR MASTER to teach mainly Engineering Science 
practical Applied Mechanics). Practical experience desirable. 
Commencing salary £200. 

2. ASSL TANT. MASTER for Mathematics and Science. 
aha salary £1' 

3. ASSISTANT MASTER. or peat etd to oom mainly 
English subjects. Good q a recom- 
men dation. Commencing salary e180 (Master) £160 ( Mistress). 

The maximum sa! in each case will depend upon quali- 
fications and ex moe. 

The school is a new school consisting of » Technical School 
for Engineer Apprentices and a Junior Technical School. 
The Master for Engineering ‘Science will be required chiefly in 
the former departmen: 

Applicants must be ineligible for or exempt from military 
service, 

Forms of app to be jeted and returned so as to 
be received not coe than 11th June. m*v be obtained from 
CLEMENT G. BON® Connty Offices Dorchester. 63 











He Corporation Electricity De- 


GENERATING SETS FOR S 

The Hull Corporatio ic) Of Denibnes INVITE 
OFFERS for the following PLANT, which has fallen into 
disuse through _ installation of larger units at their Scul- 
coates-lane Works viz. 

TWO HGH TENSION Deer Bet ap td GENE- 
RATORS (2250 volts, 90 awps., 350 M.) direct coupled 
to Willans and Robinson nna Foeise mpound 
Engines, together with Ejector Condensers, connecting 
pipes and ae 

Also one spare Armatmnre for above 

ONE DIRECT CURRENT GENERATOR (460 volts. 390 
amps., 390 R.P.M.), direct coupled to Allen Vertical Com- 

pound rape soubor with Ejector Condenser, con- 
Rooting pipes an 

The above plant, which fait in first-class condition, can be in- 
spected at any time by appointment, and any further par- 
ticulars may be obtained from the ee ned. 

Tender, endorsed “Sale of Plant,” sent, under seal, 
and addressed to the Chairman of the Blee tricity Committee, 
Puildhall. Hull, by not later-than NOON on THURSDAY, 
JUNE 20th, 1918. 

The highest or any Tender not necessarily accepted. 

oy oe 


Foundry Ma oy (Iron). — 
DAVID BROWN and ‘8 . a0r es) Ltd., Lock- 
weet, Huddersfield, REQU ICES of an 
onperieneeg ea and capable i as must be famili«r ite and 
to ap) ptedate te practice for the production of’ machine 
tool and 8 eer castings up.to Leer tons, It is cssential that 
Pa aengg have held successfully. ‘ull par- 
ticulars, by es letter, should be eh together with age and 
salary requi Po a suitable man the position is permanent 
an, -% No person already on Government work 
will be engaged. 6735 a 


Machine Tools.— Assistant Re- 


UIRED, experienced in Purchase and Sale of 
modern Machine Tools. w Gali and —State ‘e saperenes, 
AMES 35, Queen 


bets &e., to JA 
toria-s' London. rae “Private and 
Gonfdential, and as such they will be respected. 769 a 


M2nager Requ uired for Small 








FOUNDRY ; Brass, Aluminium, &. Must have good 
commercial ability. No ey employed upou Government 
work or resident more — away will be b — 





ae ly, stating sal: 
¢.0 TT Seftrey and Son, Comgayand, fasetoeen EC. 7354 


Progress Man Required to Take 


CHARGE of Ps ent in Controlled Works, engaged 

- ah og Jigan - ne ton ee bave ey bape may ym 
nh planning, oon ng Fepetition and tool 
work, and able to keep alt records. To one who has the 
necessary ability to  sccesatully conduct a system already in 

existence a liberal will be paid. State age, salary and 





pa eee ea ta pada already employed on war work will be 
ed.—Apply your nearest Emplovment leebenen, men- 
ticaing “The ngineer” and No. A5397, 74 





epresentative Wanted on 
LONDON STAFF are one of the larger Sheffield Firms 

of Steel, File and Too] Man 
Should have thorough wisoclede? of the trade and good 


“ae ing full rti of d 

pply, giv ‘al iculars experience and salary 
required, to “REPRESENTATIVE,” coe Fg a! 
Shuttleworth and Son, Chartered A eovasante, Church-street, 
Sheffield, who will supply, in any 
required. 


Applicants must be ineligible for general military ser- 
vice. 744 a 








(Shemist, Peer eeing. Wanted. 


Stock Converter Plant and Heroult Furnace. No 
already on Government work 


person 
be enanans: 4 ly. giving 
age, See. salary require Pra gpl: gp oA 
free commence duties, to your r mentees ang Sn Leg Er 
pt quoting ‘* The Engineer” and No. A65227. 749 


Wanted, | a Draughtsman, Pre- 


FERABLY with experience of Water Purification 
Plant. Noone already on Government work need apply.— 
Write, with full particulars of experience, &., and salary 
required, 702, ** The Engineer” Office. 702 a 








W anted, Experienced Ji ig and 
for ares ee 55 phew the 

Midlands. Knowledge of press tools 
salary and fence and os ery — voting nant ater | be 
Roe cam and sa requ our neares' joy- 
tan E The Engi "and No. A ‘A489, 





Acting City Electrical En 
Electricity Works, 


Sculcoates-lane, Hull. 
May 27th, 1918. 724 


\ anted, Competent Man _ for 


ision of Production at 8in. Projectile Factory. 
tic, tactful and experienced in handling female 
Anyone at ashe employed on Govern- 
ly, Recor, e, experience 

in _— _——— 998 





Mast be ene! 
labour, salary. 
ment work need not apply.—A 
and references, to your nearest 
tioning “ The Engineer” and No. 


Wanted Immediately, Works | sngin 


MANAGER or good General Foreman, one used to 
taking complete charge, including estimating costs, for a Firm 
in the Midlands eng: on Aero-engine work. No man on 
Government work will be engaged.—Apply to nearest Em- 
ploy eae Exchange, pat Ban “ The Engineer” a ial 


Assistant Works Manager — 


REQUIRED (N.W. London) a capable E on 
conversant Onn Tuternal aa gy Engines. State 
salary and experience. Permanency. Noone already en 
on Government work or residing more than 10 miles awa: rem 
apply.—Address, P1169, ** The neer ” Office. P1l69 


(apable, Well- educated Engineer 














Nobody already employed on Governwent work will be 
engaged. 633 a 


Wanted, Good Draughtsman 


to Railway Construction; must be 
No one already on Government work toner 





with copies of testimonials and salary required, to 
P1184, The Engineer” Office. 1184 a 


| Wanted ene Seer ae | 


Ry be ng of designing Jigs and Tools f: 





.— Apply, ex! yOUr ne 
Paar — Ex “The 
Asal. No persons already on Government work Ai app 





anted d Immediate] , for a Firm |% 

in Midlands engaged on e work, First-class 
GRINDERSand TOOL and JIG pRave TSMEN. State full 
oe of experience. No person ca yt employed on 
vernment work will be oe ~=anr to your nearest 
5 oad Exchange, menti eer “—_ No. 
le A 





Wanted Immediately, for Mid- 


AND firm nay, oh on Aero Engine work, First-class 
INSPECTORS for Vie oom ; Senet full particulars of ex- 














with initiative and ane experience, to assist in rience. No person already on work 
important Experiments with jrect Injection igi Compression will be ona ening tthe to your nearest gs wage Ex- 
Oil Engines. Marine experience an but n 1, | change, "and No. A5197. 706 a 
Good prospects for th = right man. State full pavuaacocs of 
experience, age and salary required. No person already on 


Government work will be aeere. —Apply to the nearest 
Ags et Exchange, quoting ‘The neer” and No, 
661 a 


(‘ase- Hardener.— Expert 


borne Prone ® - Pee and High-speed Si 
both tones i dl praction! kno ki per A ny aan “hae 
b cal an now! m 
on Government work will be engaged.—Apply, stating age, 
experience and salary i to the nearest Employment 
mater 2 —e Engineer” and aember ia. 








ommonwealth of Australia. 
ARTMENT OF THE NAVY.—ASSISTANT IN- 
SPECTOR REQUIRED with good practical knowledge of 

arine and Mechanical Engiueering and Boiler Making ; 


Electrical experience also ‘oun mst = capable 

Dreughtaman. “Apply, stating sa + ry, required, rat fiving 
previous ex, mat hice NAVAL = tyme 

SENTATIVE, Australia on Strand, W.C. 2. 718 





Eg ineer (Works) Wanted. To 


: KESPONSIBLE under Chief Engineer for the 
Le upkeep and omnig woad of large oven P nts it including 

ilers, turbo Te paces one. = gines, Diesel engines, 
aaa he oughly te nical and practical ti ing 
2 ve held a rd nage position. vious experience in a 
chemical factory an tee State fullest particulars, with 
edad of Egmont salary required.—add dress, 650,** So 

650 a 





Experi enced Engineer Required 
and Paaae uee Work” ‘Mee Sita "bo ‘thoroughly semvermant 


Log © 
State full 


particulars of pastex ce, sala and when free 


juired, 
commence, * A}! such fetnil i 
detice, Address 719 The i iow be ented in strict aga 





anted Immediately for Urgent 
Government work, experienved JIG and TOOL 
DRAUGHTSMAN.—Application, to include ots of 
experience and salai required, to your nearest Employment 
Exchange, mentioning ‘ The KE poe and number 7: No 
one at present on Government work will be engaged. 753 a 


Wanted, os a ‘or General t,o 


——. work in London office. Reply. ing age, salary 
ce and when at liberty. 4 oy a already Bom rn on 
Soeeanaet being 3 —* pply.—. in instance, 236, 


“The Enginee A 


Degas. — Several Good 

TRUCTIONAL a rap REQUIRED 

to work on details Fabricated Ships and other Structural 

hago No any siready employed on | Government work will 
engaged. our nearest 

quoting “ The e Eavineer” and No. AS358." 700 2 








Wanted, TwoGood-Draughtsmen 


for CONDENSER and PUMP WORK. Must be 
capable and thoroughly reliable. Able take responsibility 
issuing work to shops. 
Give full pasthesions age, experience, salary and references 
to your nearest Empl gg Exchange, mentioning “‘ The 
Engineer” and No. No one at present on Govern- 
ment work will be engaged. 743 a 





(Japable Draughtsman for 
achine Tools WANTED by Controlled Firm of Engi- 
neers in Manchester District.—Apply, giving all usual partieu- 
lars, through Employment Exchange, quoting “ The Engineer ” 
and number 637. © one at present on Government work will 
be engaged. A 








(Shief Draughtsman Wanted tor 


in West Riding of Yorkshire 
manufacturing Petrol-driven Commercial Motor Vehicles. 
Only those having previous first-cluss experience need a| apply, 
and no person already on Government work will be engag 

Apply, in first instance. to your nearest Employment Ex- 
change, quoting “The Engineer” and No. 1, and + 
particulars of experience, age and salary expected. 69 


ger or Tracer Wanted, 


—_— pie for military service. State capabilities eal 
No person already employed aor Govern- 
ment vee uhed be engaged.—Applicants must apply to their 
——— change, mentioning “* The Engineer” 
pe po number 7: 


[)raughtsman Required for 
Constructional Engineering — 8 (Government con- 
weed in Birmingham area —Sta! age, salary, and full 








Praughtsmen (12), Jig and To« Tool, 


ENTLY pas IRED. No person already 
Government work will 


ay Exchange, pe hie Ragineer =. nearest 
[rus ghtsmen. — Wanted, Two 


Plant Lay-out DRAUGHTSMEN. Must be used to 
not particular) tedee ot Boils in ‘dotaiting. 
ding Construc- 





loa -out Plant, 
pplication from ‘those = aa 


ae. will be considered. on Government work 
a be engaged.—Apply, with Tail dete di is of of experience, salary 
to your nearest Employment omapey 28 

A 


ired, &c., 
ates “The’ Engiveer ” and No. 





Epgineering and Architectural 
DRAUGHTSMAN WANTED in Government Estab- 
lishment in Norfolk. Must be ineligible for mili service 
or of low ca Pome + stating salary réq to Box 
1523, Willing’s, 125, Strand, London, W.C. 2. 713 a 


(Food Detail preughtemen Re- 


QUIRED in —— Bem gd partment. One with 
Steam Crane or good General Experience preferred. Good 
Covers for a suitable ‘spplicant. No person already on 
vernment | work will be cogent —Apely + hearest = 
an 
701 a 








Re A5387, 





jun unior Draughtsman or Improver 
WANTED. Fine opportunity for one desirous of obtain- 
ing good Jig and Tool experience. © No person resident more 


thes ten miles away or y one on Cremeees work 
will _ be Ba are nd AN N MOTOR CO. hoagie. 
A 





varticulars to the nearest aplapwans. 
“The Engineer” and number 609. 


No one at present on 
Government work need apply. 609 a 





ae pore Required for 

‘on on Work of National a rtance. One with 
lence in Flour and Mil) Plann ing pI 

salary ; exceptional can cts ie ome to an efficient 

and capable man.— Write, givi etails of pegviene “pt atm 

to * “Cig c.o, Frost Smith and Co., 66, jaro” re 


ment, E. 

Drazg ughtsman Required for} ~n 
“Sh Must have had is! training and ex- 

perience ‘a Designing Machine Tools. Good Sahai wants for rieatars 

ogee to energetic man with initiative.—State mm a 

your neares' 

sent Exchange, mentioning “The Enj ear t-~ aumbor 7 

No one at present on Government work will be 











Dring ghtsman Required Imme- 
DIATELY, thoroughly experienced in Semi-Diesel Oil 
ngines, Land and Marine. Good salary will be id to 
wulable a man. No person already on Government work will 





— Apply, stating age, experience and salary 
pT nr to your nearest Hinploy: ment Exchange, quoting 
“the Eagineer” and No. A5300. O7 a 
i tes Required to Take 

meee 9g of Coal Hehe ent. —— 
= onl: a .—Full particu! in the first place to 
“The neer” Office. Ga 





aughtsman Required, with 
good experience in design of Steelworks Machinery p 
ferred, although applications from high-class men with other 
experience would —— - No one already on vern- 
ment work will tate age, creat rap 
and when a y, to Pome Sg Em — 
Exchanes, quoting «The Engineer,” and 


Parc ae Wanted by Firm] < 


‘ust be accustomed 
mv a eee d Structural Work, or an oes No 
cation from alr emplo: on Government 
— will be Cendnered.-Full 4 an 








of experience, rd 





Lecemee Draughtsman and 

AR gia REQUIRED for nae Works in the 

No one already on Government work will be 

stati age, salary, and experience 

erences the nearest er loyment Exchange, a “The 
Engineer” and number P11 1163 a 


Machine Tool Draughtsman Re- 


QUIRED for Special Too! Good Bg rer any for 

smart y= Controlled oe — ly stating quali- 
feat ms and salary. No one alread vernment work 
need apple Avply your nearest Em pyasent a. men- 
tioning “‘ The Engineer” and No. A5327- P1126 a 








‘| Required for Temporary Service 
in Government Department, DRAUGHTSMEN with 
aout reply who must be 

id reply, anes age. 
ete | and 


knowledge of Textile Machinery. 
per: peed for military service, shou! 
F oemyg cations, experience, &c., to Box 

gon, 10, Bolt-court,. Fleet-street, London, bogs roe - 





lool and Plant Draughtsmen 
REQUIRED for urgent Aero Motor Work in Progressive 
Midland Works. Permancies for live, interested, quick men 
with gene oy and ability. No person already on "Government 
work will ngaged.—Apply t to your nearest Emp oyment 
g ** The "and No. A5316. A 








Bo petesd WOKKS. Must have bad previous experi- 
one os Sone work or a more than 10 
gaged. State A, t- jary required.— 
hs ceed ¥ 


"['racers Required in Important 


nce. 
miles aay will be 
Apply, Box ws ‘Advertaing Offi 
London, E.C. 4 


Ts Experienced Mechanical 
b cate mer mn 2 Good permanent prospects, prefer- 
ee with knowledge Internal Combustion 

No person aiready employed upon Government 

: will be engaged — Applicants must ost ORES Kor to their a 


Empler ra : 493 a 











and salary to your nearest Kmplo eee) E 
y toy e304. y 


«‘ The Engineer’ and No, A’ 404 





[rug ghtsman Wanted, Used to 


Detail vom. in cogagna tk Machinery. Noone on gore: 
ly e nearest lo! 

ra cngi ” and num ber 78. 
A 


[Prazg ghtsmen. — A Controlled 


establishment in the West Riding of Yorkshire, engaged 
on important high priority work, REQUIRE the SERViCKS 
of a competent Man, with — experience in General 
Engineering Work; also ex: Man for medium size 
Machine .'fool Work. A ADY TRACER is also RK- 
QUIRED. The above positions are permanent to reliable 
individuals. No person already on Government work will be 
engaged.—Apply, stating full particulars, to your nearest 
Employment Exchange, mentioning **The Engineer” and 

No. A4965, 750 « 


= work will 











anted in London, Draughts- 
MAN with knowledge of REINFORCE CON- 
CRETE WORK" opportunities for part time on works. 
Address, stating uge, experience, and salary es ae ws 
“The Engineer” Uffice. 


Wanted, Marine Engine Pipe 


ARRANGEMENT DRAUGHTSMAN. Must 
thoroughly conversant with Boiler Room Installations i 
Destroyers and similar vessels. No one at present engaged on 
Government work need *pply. —State age, experience, and 





Pzaughtsmen(Electrical) Wanted 


for the Midlands; preference given to men with experi 
ence in the design of D.C. and A.C, 
—Apply, mica J Bge, experience, and salary fri gh to your 
nearest - ge “The 
and No. A Nobody at present oa Government work will 
be engaged. O01 a 











Praug ghtsmen for Aeronautical 
WOKK REQUIRED Immediately for Midlands; pre- 
vious knowledge desirable, but not essential. No one on 
Government work eligible —Apply your nearest Employment 





wage required to your nearest Em 
730 A 


quoting *- The Engineer” "and number 730." 
Want anted, Sheerness District, 
cl IL ENGINEERING DRAUGHTSMAN, 





aseteatetl in Surveying and General Building Construction ; 

ineligible for military service. Salary: — nad annum. 
—Apply, stating age, full particulars of experience, and 
enclosing copies of recent testimonials, to Box 1619, Willing’s, 
125, Strand, London, W.C. 2. 





Wanted, Shop Plant Draughts- 


MAN. Also po J1G and TOOL DESIGN — 
for Aero‘ Engines (Ro . For London N.W. dist: 
Those residing outside the ten-mile limit or already canoe 
on Government work need not apply.—Write, stating age, 

rience, and salary expected, to Box 9724, co, A. J, 
Wilson and Co., Ltd., 154, Clerkenwell-road, London, a8 he 
Zla 





quoting ** ‘Tne-Enginueer” and No. A5355. = 1159 « 





[Praughtsmen Required by an 


Admiralty Department. 
(a) Those oS gvuod general Mechanical Engineering ex- 


perl 
ww With = “general Electrical experience. 
Ean cases must be capable of Bog full working 
x wings from rough Designs and Sketenes. SAPP, giving 
full details of trdiumng anu experience, age, salary required, 
and when at P aie ds to Box No, 1553, Willings, — — 
Strand, W.C. 2. 


[raughtsmen Required in Im- 


ey tenes toh ITION WORKS. Those accustomed 
to Furnace Desi No one on Governinent work or 
living more thar! 10% miles away will be ongag ged. _ State experi- 
— e and salary required.—Apply, x _ Advertising 
Offices, 84, Queen Victoria-street, London, E.C. 4 675 a 





gently Wanted, Three Smart 


Ure Yr; 
JIG and 100L DRAUGHTSMEN. Work is ofa higb- 
class quality with good t-war prospects to suitable men. 





No peison atveady on Government work will engaged.— 
Apply your 4 “ The 
Engineer” anata No. eA 690 a 





anted Immediately, for Mid- 


ND Firm engaged on Aero Engine work, First-class 

JIG and y TOOL INSPECTORS. State full particuiars of 

experience. No person already gaps. on Government work 

wil be engaged. notte to Jon nearest Employment Ex- 
change, "and No. ASz00. 709 a 


First- class Viewer, Used to 


Testing Gears for high-clase Motor W orks. State wages 
Se and full particulars of experience. No person em- 
ployed on Goverhabans work will be engaged.—Apply to the 
neat ak SEEN Exchange, mentioning “* The En — 
and No. ASzv’ 


[J gently Wanted, One Jig and 


LOOL LNSPECTOR for Tool Room. Used vo accurate 
already aS Government work wiil be 
on ment ee 











work. No person 
engaged.—Apply your neares' 
tioning “The Engimeer ” and No 





PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 
WHEATLEY KIRK, PRICE 
Watling-street, soesOn, EO, 


pata este! 
26, Collingwood-street, Newcastle-on-Tyne. 


AND CO.,, 


Sp 30 








SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &x., 
Pagers II., IIL, IV., LXXXVIII. 


Numerica] Index to Advertisements, 
Paez LXNXVH. 
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THE ENGINEER 




















Head Salesman Required by 


Engineers’ Merchants (N.W. Loudon). Must have ful; 
knowledge of Export and Shipping Tride competent 
to er and tablish Agencies Overs.as for Engineers’ 
Goods. State age, experience and salary requiéd. 0 one 
already e bomen on Government work or residing more than 10 
miles away need apply:—Address, P1172, “The — 

A 





anted, Foreman for Medium 

Drop Forging cogs No person gow on Govern- 

ment work need apply.—Apply, stating experience, 

reference, and salary Tequi to your a She est, Emplo — 
Exchange, quoting ** The Kngineer” * and No. 





anted, Tool-room Foreman, | Easin 


Ezgineer ( (32 2) is Position 


us eee SHOP euperice eae Government 
a work ; t references.— 
Smith's Live -3k ess PLS B 





Fog) Oe Dpen 
MAN MIGUW RIGHT iF of engi! 


eos have beer 
E/ngiueer (53) Requires Manage- 


ALL WORK > in ay A town or district. 
rW 


lant ier or ae [= 


anufacturing °. nasaneer™ 
—Address, 
, P18 w 








Work. Accus- 


ae ee in ———. i 
to office w @ accoun) P1177,. * The 
Pii77 » 


Eupinces? Ome 





fora dames Government Contro! Establish 
the North of Engiand, engaged exclusively on Government 
Contracts. 
Applicants should have held a similar position in the Tool 
m of a large works en, on the manufacture of repeti- 
tion work, and should have had wide experience in the manu- 
facture of small tools, jigs and fixtures, and the upkeep of 
machine tools. 
The position will be a permanent one to a suitable cor 


+ 


yee Manager or. Director's 


ASSISTS. (34).- ee excavating 
work, 





8, &c. Past —~ 
years in snnilar position as a estimator, d 
and on — doministration. ary about £500. ~_ Address, 
P1156, * The Engineer” Office. ' 1186» 





No person already on Government work need ap 
Apply. 1 in the first instance, to your nearest Rurployment 
Exchange, quctiag ** The tngineer” and No. a and giving 
full particulars of experience, age and wages req fas 


oreman Wanted to 








(jentleman, - Age 27, AM.I. 


Mech. E., wide experience in goueral engineering ; 
electrical, hydraulic, rolling mills, steam, gas, &. ; dra’ raughting ; 
= ant and production sogierens | ome control o labour up to 

nds; commercial instincts ; SOLICE IRIS. in con- 
fidence —Address, P1165, “ The Bpginesr” "Dice. P1165 B 





Take 
Charge of the Erection of Electric Cooking A 
Only those with experience of such work and capable ~ 4 
efficiently supervising the operatives need apply. No perso 
already on Government work will be engaged.—Apply to your 
nearest >). mre Exchange, mentioning “ The Htngincer 
and No. A an 
Head» Machine and Fitting Sho 
MAN or Assistant Works Manager, age 
DESIRES Shortly Permanent Resp nsible — Progressiv re 
Pu >ITIUN ; experience and references go five years’ 
aoataciie, good contrul.— 


control ; state salary; keen, 
Address, P1143, “The Engineer” Office. P1435 « 


ub-Fvreman Machinist Wanted, 


competent, capable taking cuarge about 20 hands 
engaged on Sma!l Lathes and Screwiug Machines. Ae ate 
practice essential. Also capable CHARGE HAND WaNTED 
for Night shift to control avout 16 hands engaged oa Heavy 
and Light Lathes by Controlled Firm of Marine and General 
Engineers. Modern practice essential—Apply, stating age, 
experience, and wages required, observing that pro person 
already employed on Government work wil be i yard to 
your nearest Employment Exchange, quoting -“‘The Engi- 
heer” and No. AS5381. 71? a 











Urgently Wanted, Assistant 


TOOL ROOM FOREMAN. Work is of a high-class 
quality with good post-war prospects to a suitable man. No 
person already on Government work will be engaged.—. tne 
your nearest Employment Exchange, mentioning Bo 
neer” and No. A536¥. 


Wanted, Two Good Capable 


ELECTRICIANS, must have had experience of bells, 
telephones and tighting. Plant supervision essential.—Apply, 
stating-age, references, to your nearest Employment Exchange, 
quoting * * The Engineer” and No. A5309. No person already 
employed on Guvernment work will be engaged. Sa 





(jentleman. (34), Dischar 


well-educated, SEEKS PUSITION as Semaiie 
MANAGER or BUYER in firm dealing in Engineers’ fo ; 
salary £200.—Address, P1160, ** Lhe Engineet” saian 
B 


ractical Trained Engineer, 
a ergetic, DESIRES CHANGE as SUPER- 
INTE) DENBESS c r Assistant bay beeentes of enced 


entire ch; — and 
ed 








large and medium 
also of installiug nmachia 
organiser and strict disci; 
Engiaeer ” Office. 


Prog 


MAN mee me FA 


and 
t home and abeoed ; 
benrinas —Address, - PL iso, 


essive Oil 
URERS. —ENGINEER ———s 
first-class up ind 


and testing of hi highest powered’ reversible marine ae boy 
two-cycle and four-cycle heavy oil engines, mechanical in 


tion, air injection and hot bulb s ce would ‘ACOE PT 
PUSITION as TECHNICAL ENGINEER or MANAGER to a 
Nex eae oil engine works. ble to give original ideas on 





Engine 
0, 








esign, good organiser of work, and have a know of sales- 
ma.ship. Highest "Strictest g d 
and expected. 

Address, P1164, “ The Engineer” Office. P1164 5 





(japable Draughtsman and De- 
mat re fovena weqatanereee rian 4 shop trained 
and 12 experience. - to repetition, in- 
ested ae hee _y standardised work. Good salary required. 
—Address, P1173, “the Engineer ” Office.” PUTS » 





oreman Fitter and Erector or 
3 dues. of oma of MACHIN ERE 5 203 oral empeeience ] 
mach v; Sean Pree “The railway plant, ser Orie. — 





Wanted Immediately, for Mid- 


LAND Firm engaged on Aero Engine work, First-class 
JIG and GAUGE MAKERS, also TOOL-KOOM TURNERS. 
State full particulars of experience. No person already em- 
ployed on Government work will be engaged.—Apply to your 
nearest Employment Exchange, mentioning ‘“ The Engineer” 
and Ne. A5i99. 708 a 


W anted, a Skilled Boiler 
MECHANIC for Battery of Lancashire Boilers; ex- 
yer} in the upkeep of Bennis Mechanical Stokers ; must 
a good Pipe Fitter, and used to general repairs to Boiser- 


house Plant. Wages £3 16s. per week of about 50 hours.— 
sap giving full particulars, to Box 228, “ Express” Office, 
715 a 








oreman Fitter, Competent, 
WANTED for General Engineering Controlied Estab- 
lishment manufacturing Land and Marine Work.—Apply, 
stating age, experience, and wages required, observing that no 
person already employed on Government work wiil pemnengee. 
to your nearest apnea Exchange, quoting “‘ ie “es 
neer”’ and No. A 


Head Storekeeper Wanted in 


Engine Manufacturers’ Works, N.W. London. Capable 
organiser. State age, salary and experience. No one already 
engaged on Government work or residing more than 10 miles 
away need apply 

Address, F 1170, “The Engineer” P1170 « 


Progress Clerk Required in 

Engineers’ ss N.W. London. State age, salary and 
experience. No one already engaged on Government work or 
residing more than 10 wiles away need apply.—Address, gi g 
* The mugiueer ” Uffice. Pil71 





Office. 








wo Expert Shorthand Typists 
WANTED immediately, with knowledge of Engineering 
Terms. One required with a knowledge of French.—Apply, 
stating age, experience, and salary required, to Box No. 4665, 
‘News ’ Uffice, Luton. 742% 


a 





Explosives ear ne Gene 
ANY is OPEN to APPOINT LOCAL AGENTS for 
the Sale of their Blasting Exp jes to 
Collieries, Mines, Quarries, &c. Applications — considered 
from those Laving first-class 6 pusiness, connections and know- 
ledge of the Explosive trade.—A: Box E. 666, c.0. 
Dawson’s, 12i, Cannon-street, a oe EC. 4 662 p 


A Large Firm of Engineers in 


HAVE an OPENING for a YOUTH of Good 
Education as PREMIUM PUPI 

eourse to include both Works and Draw 
Address, 2002, “The Engineer 








ce. 
2002 2 





enningtons, , Engineering Tutors 
ag suvnasery Coane a 


ering, also A.M.I. 
C.£., and and AML Introductory in Engineering 


—254, Oxford-road, Manchester. 
2018 1 








ee Engineering Students.— Ex- 

oe iuition by Vorrespondence in Mathematics = 
echanics ; also for Matric. B.A. and B.8e.—. Mr. 

CHARLESTON, B.A. (Hons.), 14, Elsham-road, Kees” 


Wanted, a Good Second- TEE 


VERTICAL BOILER, size about 7ft. by 3ft. 6in.— 
8. J. MORELAND and SONS, Lta., Match Works, —_— +e 
- 


W anted, Boiler Feed Pump 
equal Py least 10,000 galls. per hour against jeatlye 

working pressure, preferably Steam Parbine or el 

driven multi-chamber centrifugal type.—Address, 636, “the 

Engineer” Office. 636 ¥ 


W anted, First-class Steam En- 


GINE, Thin or —_. Pa geaseronl se ea or vertical ; 
Ib are.— Fal nd 














A aministrative or Other Position 


WANTED by Gentleman (35), American, ineligible, 
having office and works experience of machine tools and accus- 
tomed to independent work. Organiser; accountant.—Address, 
P1179, ** The Engineer ” Office. P1179 5 


Advertiser Seeks Responsible 


POSITION. Late manager of a factory producing jigs 
and tools ; sound engineering experience ; works organisation, 
lay-out of complete plants for rapid production, costs, and 
estimating: modern methods; excellent testimonials.— 
Address, P1162, “The Engineer ” Office. 








Advertiser, Successful Works 


Manager with large and well-known Company 


possessing special aptitude for controlling trades 
union labour, and with large experience in all 
phas%s of negotiation, is OPEN for first-class 


POSITION with important concern as DIRECTOR OF 
LABOCUR.—Address, P1157, *‘ Tne Engineer” a 
57 B 


Eogineer, A M. L ey E, De- 


RES CHANGE. Eleven years’ Technical and Works 





experience (electrical and mechanical). Had charge of D.O., 
— three years as assistant in charge of Jarge works. Will 

cept any rm ponsible position that offers scope. —Address, 
Pi 175, ** The Eagincer” Office. P1176 6 





Erg gineer, M.TI. Mech. E. (45), is 
OPEN to ACCEPT POSITION as GENERAL or 
Ww ORKS MANAGER, peng position scope too limited ; 





ears’ comprehensive practical and commercial experience. (16 
years’ manarement).— Firms requiring the services of a 
thoroughly capable up-to-date man, accustomed to high re- 


sponsibility, are invited to communicate, in confidence, with 
P1174, “ The Eagineer ” Office. P1174 » 


i particulars a 
meer to SouLe hg fae ahaa ot 9 Leicester. P1175 





anted,Gear- cutting Repetition 
WORK, “ London Firn, ~ to Sin. a ¥ 
Address, P1158, “ The Engineer” Office P1IS8 1 


aE Two Good Second- 
SLOTTING MACHINKS, from 14in to 16in. 

io abaah 180 °K. BEES SET, ido fail ig 
seen, age, and ‘lowest price, to 737, “The Hngineer * 


Crecgpting Plant Wanted, Com- 
PLETE, with cylinder 6ft. dia. x l0ft. to 30ft. rae 
Boiler, Pompe, veggous, Tank, Valves, Pipe. — aden 
“ The Engineer 732 ¥ 


equired, Otto Gas Engine, in 
good condition. 3,5. or 7 H.P.—Apply, cDONALD, 
13, Northumberland- -alley, Feachurch-street, E.C, 3, P1166 


Recorder Wanted. 


be seen.—Box fT. R., Smiths 
London, #.C: .. 











Time 
State pri¢e and where can 
Advertising mey, Ltd., 100, Fleet-street, Lon 
Time 
; latest eal 


A ELEY 10 Pen Farringdon-road, E.C. 
Bigram | Type Bevel Wheel 


oat apt myc to take up bey 
I?in. dia.; range up to 3 and down to 14 dimetrical 
Complete and in nearly new cp 7 Re age PUG LEY 





as New,|i 


hat effers?—A. ¥. 
Wile 


Recorder 








May 31, 1918 


10 HP. ELECTRIC MOTOR, 600 volts, D.C., by Lancashing 





Motor 

5 BLP. ELECTRIC MOTOR, 100 volts, D.C. by Ms 

sae” a De. sf Newt 

3 Crossley GAS ENGINES, Mt) about’ 9 > 

§ aetey oks eae pen 7 MOU 9 BHP, ea, 

8 B.H.P. Fees IL EN oe about four years old, 

12 B.H.P. ‘ABLE Te NE, by Hornsby. 

18ft. x ~ ae CORN 1SH BOIL ER psinouee' _ . Pressure 

7ft. x 3ft. V Ayers SD ig ih 70 1b. pressu: . 

5ft. * ~. ERTICA BOILER, lb. cae 

NLEY ENGINEERING Co.” Betts 12 

as 


re Sale :— 


ee COMPOUND CORLISS ENGINE, cylin 
and 22in. 5 stroke, grooved wheels 12in. dia 
ate k-Hargrea 60 Ib. 


oar. ret, Bi ton. ‘ioe 
HORIZONTAL CON BNGiNG SEGUNR, cylinder 20jn, 
y jure 85 lb 
cylinder #2 Si. stroke, 


arshall an 
ENGINE, horizental, cylinder toin. t Dy 20in. stroke. by 
Oram. 1. complete. = starter, gino’ wo fly-wheels and pulley 


Allin ox calont Seooaihe - SmAMLNOS STERIL 
PERFEC TUBE 
ootbuir oo. ingtam 2 


Ltd., Plume-street, Birmin 
ied Sale :— 


110 K.W. ELECTRIC GENTE ATING SET, 400-439 

volte with Willans triple pa’ ff Engines, Elwell | arker 
by E. , just oe beenat cheap to clear quickly, 

B.H.P. Kynoch GAS ENGINE. 184in. cyl. x 2bin, 











and SONS, Ltd., Lawrence Hill 74 6 
an Vacuum Solvent Recovery 
PLANT {oy reputed maker) FOR SALE, complete 
with air pump, condenser, receiver, and piping, &c. oe 
dimensions of vacuum chamoer saa mt Oin. by 
9ft. wide by 4ft. high, steam heated to , Soaeene 
plates arranged for working steam ds, b pot 8q. in. ; 
chamber fitted with doors at ends and sida, well lagged to 
retain heat ; surface condenser about 2ft. internal diameter ; 
receiver, galvanised mild steel tank, 3ft. eae A by 3ft. 
high, ity 130 galions approx. ; complete with al 
This equipment can obtain a vacuum of ‘e5in, in 
Socen tan lechntthen, barometer 30in., and under working con- 
ditiuns maintain 27in. vacuum. Particularly suitable for 
recovery of Napbtha or other volatile matter.—Further par- 
ticulars address 692, “‘ The Engineer” Office. 692 @ 


| Boiler Tanks For Sale. 





bt Ct OH 
SERS 

e 

x 

ss 

= 

P 


RATCLIFFE and SONS, yee = Works, Chester. 736 ¢ 





hain Drives (Various) for Sale; 
particulars on applicatiou..—Address, 540, “The Engi- 
neer” Office. S06 


ranes. — Two 15- Ton Steam 





TRAVELLING DEBRICK CRAN bh with 60ft. 
steel jibs. One 3-Ton STBAM DERKIC. CRaNk,. Ls 
45ft. steel jib. J Ncseet high-class modern Cranes in excel- 


lent condition and ses for delivery. JOSEPH PUGSLEY 
and SONS, Ltd., Lawrence Hill, Bristol. 703 o 


Fer Immediate Sale :— 


Two 
WHEELER - WORTHINGTON 
SURFACE CONDENSERS, 


capacity 12,000 Ib. and 16,000 lb. respectively, with bed-plate, 
air pump, and circulating water pump and engine on one 
shaft, capable of maintaining 24in. to 25in vacuum. 

Were installed for use with 750 B.H.P. engines, 


One 500 K.W. BELLISS ENGINE, | bree 


three-crank, triple-expansion, 300 revs. per minute, direct 
coupled to E.C.C. Alternator and Exciter, 3000 volts, 50 


periods. 
Also 


Two 250 K.W. BELLISS ENGINES, 


two crank compound, 333 revs. per minute, direct coupled to 
E.C.C. Alternator and Exciter, 3000 volts, 50 periods. 

In first-class condition. 

Can be inspected under steam, by appointment. 

The Condensers mentioned above would be suitable for 
use with these engines. 

All the above plant is designed for a working pressure of 
160 Ib. 

Address, 726, ‘‘ The Engineer” Office. 





726 @ 








Fer Sale.— 


Large a eared INTERNAL BREAK LATHE; Duet 
headstock, 9ft. face-plate, overhead motion ; by Bri nt. 
Socmel ‘Treble-geared RING LA THES ; Fh eee varyin 
from $ft.-6:t. long, 36in, face-plates ; including compound too! 
rests and independent four-jaw chucks; change wheels and 
overhead motion ; by 7 packie. 
Rick, ine HEXA RFACE PLATE, oft. dia, with 
jack legs ; ay roximate weight 5 tons by Whitworth. 
a GAI nae chee wT by 8ft. ; by inetcher ‘Russell. 
Five Standard RESS, f ‘or straightening Piston 
Setet & tous. a ony "DD a AE on steam anvil; 
we’ 
Nearly” Ne New. CUPOLA, 3tt. >. 29ft. high, with Spark 
ren pre receiver 4ft, dia., 3ft. 6in high; to melt Stops per 
,_ Three — Sets of PORTABLE BORING TACKLE, 
—_ double and one singie vertical engine, four 





\ anted, Horizontal Steam En- 
GINE, 50 N.HP. or thereabouts; semi-portaple, 
undertype, or independent engine, right hand, with loco. type 
Boiler ; new or second-hand, of first-class make and condition. 
—BARKER BROS., Shrewsbury, Ltd. P1185 Fr 


W anted, in Good Condition, 
Second- hen tee 2 See ES abeut 5 
~— also Second- AXLE LATHE t to 


4ft. 6in. wheel. n Send prices a ond eats to Box “ A,” 
Kidd's Advertising Agency, Middlesbrough. 42 r 


\ anted, New or Second-hand 


200 K.W., 500 volts, D.C. GENERATING SET for 
110 Ib. boiler pressure. Must be in yEer condition.— 
Reply, Box 1548, Willings’, 125, Strand, W.C. 2. 768 ¥ 


Wanted, Oil Engine, Vi ertical 











stationary type, using Cr 30B.H.P. Must 
in good condition.—Full woe Seed OTEDWAY sipway 
CO., Rochester. 759 





Wanted, Second-hand Rotary 


AIR EXAAUSTER for belt or motor drive ; send! 
= cubic feet per minute or thereabouts, at 24 1b. per square 


"Send full sel ay as to make, age, price, &c., i aie, 


**The Engineer” Office 
anted, Steel Chimney, About 


5ft. aia., 60-100ft. long ; in London prefe ferred, eee 
762, ** The Engineer” Office. 762 ¥ 











Epgineer Requires Post. Experi- 


ENCE in works, drawing-office. and purchase depart 


ment; jigs and tools, gearing, motor cars, automatic 
machines . Can find capital if required. —Address. P1161, 
“The Engineer” Office. Pll6l « 





Wn anted to Purchase, 8 or 10 
P. TRACTION pai HPF pair of ROAD 
ther pu pee ree oy a 10 P. Fowler Traction 


WHEELS. 


— ~- 


TRAGER, eR Levant Mine) Pendeen, Cornwall. 





ntity of am, to bore cylinders up to 

60in. xy excellent condit 
BOLLS, TANKS, CRANES, GIRDERS, PULI-EYS, 
Inspection invited. 


RAILS, & 
All above delivered = Stock. 
THOS. OXLEY, Ltd, 
SHILOH WORKS, SHEFFIELD. 
"Phone; 46% (3 lines). Telegrams: * Ironical.’ 


Fo Sale : 


PARSONS STEAM TURBINE, 3500 K.W., 
— p.m., 190 Ib. to sq. in., with alternator, field rotating 
pe gad susttor complete ; 6000 volt maximum load ; 





WILLANS. PARSONS STEAM TURBINE and 


(I EMEEASOR, 1000 K.' K.W., 1h. p-m0., 200 lb. to sq. in., 
11,000 volts, three-phase, ete with exciter, also 
condensing plant, air and Fa a water pumps, &c. 
225 K.W. GENERATING SET; Tandem Com- 
pound Engine, with Corliss valve gear, 500 H.P. Gene- 
yeeor, by B.T. T.H. Coy., 500 volts, comp, wound. 
One = R.° w. SET, three- ring ® oom pound 


with Siemens dynamo, 2 -pole, 
2000. “EP. TRIPLE- EXPANSION “TAREE. 
ie ba ggg ENGINE, by Bellies; - cyis. 
» and 53in. by Win. st troke ; 200 r. r.p.m. at 
rib. oo. with surface condenser, capacity 3400 


cross. ‘GOMPOUND HORIZONTAL ENGIN 
l4in. b.p. cyl, 224in. Lp. cyl., 32in. stroke, 12ft, dia. 
wheel, by Davy, Paxman and Co. : 

One Babcock and Wilcock WATER TUBE 
Ll 1827 Pa ft. heating surface, complete with 


One “Galloway BOILER, 28ft. x 7ft., for 80-Ib. 


R. H. LONGBOTHAM & CO., Ltd. 


WAKEFIELD, 
& AT MILBURN pide NEWCASTLE-ON-TYNE. 
Tel. : vA Mee 867 Newcastle. 
Tel. Add. « Engineer, Wakefield. " 2017 « 


e 





e 100 B. 
cusgens mag. nt no suction ve 
7 If-acting Tre’ eared SLIDING ana 
SURFACING thea to — 2 ft. between centres and 


17ft. diameter in the Th ts 31 tons. 

Scotch Biondin a RIA ROPE TRANSPORT TER; 
capacity for 600ft. span stated to e 14 to 2 tons, or 5090 che’ 
yar singing ten omy ; complete with masts, wire ropes, boiler, 

wind 

8) jendid = ELECTRIC LIGHTING PLANT, comprising 
25 B.H.P. Tan 


eye Rag mae Sig em with Tanks ; 

Tangye Suction Gas Plant: Four-pole Gencrator, 
150 amps., 100-140 volts, inbo 8 m., with spare armature, 
Fe fos h neat new accnmulators, 65 cells in all, eaci with 
bsolutely complete and in a condition, 


Suitable for tenting a works or gentieman’s hous 
One N Siemens ELECTRIC GEN ERATOR, for 
220 volts Dc. 160 r pin, compound eo , Wwo-Dearing g bare 
shaft extension for direct coup! pint dae 
One CREOSOTING CYLINDE 74ft. ein “long x 6ft. 2hin. 
am. .» egg-ended, with one end detachable, complete with 
rails 9 trolleys; or would make an excellent receiver for 


Os One © Bingle-ended SHEARING MACHINE, to dea! with 
4in. plate ; and also 
One Sing ‘e-ended PUNCHING MeCRIER, to punch 
three, four, or six holes at one time, gin. di 
T machines have one geared travelling table extend- 
ing the width of both for carrying the work forward. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14, 2012 


he Sale, Blower, 5-in., with 
pint rng ons ae fast and loose pulleys ; 








.H,. KING and ee 

Natiewoocks Glee OA Ae “ints 

For Sale, Boiler, 30 by 8, by 
Tinker-Shenton ; re-t 





for 120 Ib. 
Self-contained 250 B.H.P. Conspanad ENGINE, by Robey ; 
ae 15in. oi 26in: by 23m. stroke; rope fly- wheel 
Treen or separate. Immediate delivery. 
A. UN DERWOOD, 3, Queen-street, E.v. 4, 682 o 





or Sale, Complete Plant for 

mak Electric W Velded Cuain from gin. to jin. diamet 
“GARTSHI KRIE ENGINEERING Ov., 50, Weill 

street, Glasgow. 63 


Her Sale, Cornish Boiler, 50 lb, 
a pressure, 16ft. by 5ft. insared,” Price £45. 

to remove.—Apply, CHARLES WELLS, Ltd., 
eowe Bedford. 5x 












or Sale, Crane, Steam, 5 Ton, 
with 1 yard <a on wood ‘tloat, 59ft. by 1a by a 
A. UNDERWOOD, 3, Queen-street, £.C 


Fer Sale, Electric 3-Ton a 


CRANE, 60ft. steel lattice jib, with or without motor, 
415 volts, 3-phase. 
A. UNDSRWOOD, 3, Queen-street, E.C. 4. 


Fer Sale, Facing and Boring 


LATHE, by Buckton; 3éiu. centre, 7ft. geared ee. 
plate ; tool rests and bed ; weight about 15 tons. ee 
and SONS, South Bermondsey Station, London, 8.E. 1 G 


or Sale, Four Lancashire 
BOILERS, 27ft. by 7ft. 6in. dia., 70 Ib. pressure. 
One Ditto, 26ft. by 7ft. dia., 80 1b. vressu 
One Ditto, 28ft. by 7fc. dia. (without. mountings), 80 Ib. 
pressure. 
Address, 722, “‘ The Engineer” Office. « 722 « 


Fe Sale, Four 15/20 H.P. Char- 


Lae LANDAULETTES Bosch oe 8.U. ag 
revers®, Eng lish rst-class 
dition” pects = prompt 44 eh OMA JOHNEOS, 


Prescott-street, Wigan. 
or Sale, One 90 B.H.P. 


National SUCTION GAS ENGINE and PRODUCER, 
Bie Li cae Type, with circulating water tank. 

73 RW 46C-volt, D.C. GENERATOR, coupled with 
one er TW 230-350-volt, D.C, Cell-charging and Lighting 
DYNAMO, 960 F.p.m. < These two machines are belt-ariven 
on,« combination bed-plate by Messrs Bruce, Peebles, Ltd. 
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One STURAG RY, consisting of 127 cells, by the 
—— Accumulator, Co., td. The battery was re-plated 
jast year. 


OneTHRER PANEL SWITCHBOA RD, on angle iron frame, 
with the following mountings :—For 460-volt. machine, circuit 
breaker, volt and ammeter, main switch, and three distribu- 
tion switches; for 230-350-volt, mac hine, volt meter, two 
ammeters, charge and switches, Crawle poey Bia 
and four distribution switches. ‘The plant can be 

and will be sold on site at once. SAR hae we NORTH 
BRITISH RUBBER CO., Ltd., Castle Mills. inb ee 


Fer Sale, Ont 1050 K. Ww. “ '?. 


agg moe TURBO-GENERATOR, 1500 R.P.M., 
6000 volt, 3-phase, 50 periods. Turbine designed for use with 
er pen Ft atatmoapheric. apd Generator synchronous 
type. Contra-flo su me estgarth 
and Co., with Edwards’ ‘Air Pump an carey Pump. The 
pump is in wageteeat renning order and ca seen at work 
at any time by a) ent,—For full particalars apply to the 
CENTRAL ei 








mnie SUPPLY CoO., ,Ltd., ae a 

John's Wood, 719 
for Sale or Hire, Electric 
MoToRS, from 6 to 300 H.P.; PORTABLE STEAM 
to 40 N.H:P. ; STEAM BOILERS, CRANES, 





PUM SACHINE TOOLS of fon ; reasonable 
= immediate delivery.—J. 7. Wipvia Ws wad SONG, 37, 
Queen V! London, E. 





or Sale, Powerful Electric 

HOIS! ; two winding drums, driven by 110-volt motor ; 

automatic control. Immediate delivery.—WILLIAMS and 
SONS, South Bermondsey Station, London, 8.E. 16, 622 4 


For Sale, Rees Roturbo Pump, 

6in., coupled to 25 H.P. DC. motor, by Parker; 

revs., 100 amps., 220 volts, with starter voltmeter: 
A. UNDERWOOD, 3, Queen-street, E.C. 4. 
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THE PRINCIPAL BRIDGES OF THE WORLD— 
A COMPARISON. 
No. II.* 


THE advantage of having a series of diagrams— 
see to-day’s Supplement—all drawn to one scale is 
seen quite as much in the case of arched and suspen- 
sion bridges as in the case of cantilever bridges and 
viaducts, previously dealt with in Part I. <A better 
comparison can then be made of their relative size, 
their comparative importance, and their principles 
of design. The enormous American bridges, par- 
ticularly the Hell Gate arch bridge and the suspen- 
sion bridges between New York and Brooklyn, can 
now be compared with their far smaller European 
competitors. 

ARCH BrIDGEs. 

Niagara Clifton Bridge.—This bridge is 10C0ft. below 
the Falls, and has a central span of 840ft., with two 
much smaller approach spans, and, until recently, was 
the longest arch span in existence. It has a rib of 
constant depth, the chords being 26ft. apart. Two 
pin-bearings or hinges are provided, one at each end, 
and the end panels of the ribs are tapered down to a 
point at the hinges. 

The two-hinge arrangement is somewhat unusual 
in America. It is said not to be anything like as 
rigid as the arch without hinges. or with only one 
pin in the centre. The temperature stresses of the 
two-hinge type are frequently considerable, especially 
in the case of flat arches, but are not so great as for 
the hingeless type of rib. The calculation of the 
stresses is very long and elaborate for the two-hinge 
type, but, again, is not so great as in hingeless struc- 
tures. On the other hand, the one-hinge type is far 
easier in calculation, is fairly rigid, the tempera- 
ture stresses are less, and slight movements at the 
bearings would not be so serious as in the case of the 
hingeless type. 

The Niagara-Clifton bridge has a deck 46ft. wide, 
with two electric railway lines in the centre, and a 
double carriageway, with footwalks on each side 
corbelled out. The floor is supported by a series of 
uprights, rising from the extrados of the great arch 
below. The two main ribs are 30ft. apart at the 
centre or crown, but are built on planes sloping out 
at the bottom to 69ft. The curve of the neutral 
axis is parabolic, and has a rise at the centre of 150ft. 
The depth of water under the bridge is supposed to 
be about 180ft. The erection was carried out on 
the cantilever method, advantage being taken of 
the then existing suspension bridge of 1858, until 
the arch ribs met in the centre, and the bridge was 
opened for traffic in August, 1898. 

Viaur Viaduct.—This viaduct carries a_ single 
line of railway between Carmaux and _ Rodez, 
in France, the railway being 385ft. above the 
valley below. The design, which is notably 
French in conception, consists of a central arch, 
721ft. 94in. span, and two cantilevers on each 
side, the side spans being 311ft. 8in. each, and 
the total length of the viaduct amounting to 
1345ft. lhin. between the abutments. The central 
span practically consists of two cantilevers, since 
there is a central pin in the middle of the span, and 
the side spans are made up of a cantilever arch of 
228ft. din. projection, and a short span of 83ft. 4in. 
length, resting on the cantilever at one end and upon 
the stone abutment at the other end. There are 
also pins at the springings of the arches. <A _ per- 
manent walk and tramway are provided below the 
floor. All the compression members are thicker in 
the centre and the trusses are all riveted. The main 
arch ribs are 19ft. 6in. apart at the centre of the span, 
and slope out 1 in 4 to LO9ft. width at the springing. 
the steel work being thus constructed on two inclined 
planes. 

This bridge was described at the International 
Railway Congress as having a special system of design 
which might be called that of ‘ balanced girders.” 
Each girder is a kind of balance beam whose tendeney 
is to incline towards the middle of the central span. 
where it is connected by means of a pivot to the other 
girder. Rigidity is obtained by means of a single 
system of web bracing, consisting of uprights and 
rigid diagonals, stiffened by a complete system of 
wind bracing. 

The Bonn Bridge, built in 1898, over the Rhine, 
is the longest arch of its type in Europe, and has a 
central span 614ft. long, being second only to the 
highway arch at Niagara. 

In this case the trusses are in vertical planes, 
29ft. 6in. apart, and the bridge carries a 23ft. road- 
way and two footpaths, llft. each in width, the foot- 
paths being cantilevered out. The ribs of the arch 
vary in depth from 15ft. at the centre to 34ft. at the 
springing, the lower chord having a rise of 97ft., and 
both chords being formed to a continuous curve. 
All the joints are riveted, and the erection was carried 
out from falsework. This bridge has two hinges. 
At each side of the central arch are two other arches 
of 307ft. span. 

The Dusseldorf Bridge, also over the Rhine, is of 
similar design to the bridge at Bonn, and was also 
completed in 1898. There are two central spans of 
594ft. 6in. each, and smaller side spans of 198ft. and 
200ft. 9in. The bridge carries a roadway 27ft. wide, 
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and two side walks cantilevered out 62ft. above the 
water. The arches are circular in shape, and have a 
rise of 90ft. on the underside. The depth of the 
arch varies as in the Bonn bridge, being 16ft. Gin. 
in depth at the centre and 40ft. at the ends. The 
trusses are 31ft. 9in. apart centres. These arches 
have also two hinges. 

The Lwiz I. Bridge, over the Douro, was built in 
1885, and has a clear span of 566ft. There are two 
roadways, one above the arch and one at the spring- 
ing level. The higher roadway is 160ft. above 
the lower road level. The position of the lower 


roadway was taken advantage of to provide a hori- 


zontal tie at this level, forming a very remarkable 
design. The ribs are 26ft. deep at the crown, and 
are 20ft. apart at this level, widening out to 52ft. 6in. 
at the springing. The lower roadway is formed by 
two lines of lattice girders, 10ft. 6in. deep and 29ft. 6in. 
apart, and is supported from the arch at four inter- 
mediate points. ’ 

The Pia Maria Bridge, over the same river, at 
Oporto, in Portugal, was built in 1877, and at the 
time was considered to be one of the _ boldest 
metal arches in existences. The arch is crescent 
shaped, is supported on hinges at the ends, and 
is 33ft. in depth at the centre. The ribs are 
built in inclined planes, sloping out from 13ft. 
centres at the crown to 49ft. at the hinges. The rise 
of the lower chord is 123ft., and at the crown is 
200ft. above the water. A single line of railway 
passes over the arch at a height of 251ft. above the 
water, and the arch was erected by the cantilever 
method without falsework. There are two approach 
spans at one end and three at the other end, each 
having a span of 94ft. 

The Kaiser Wilhelm Bridge, over the Wupper River, 
at Mungsten, in Prussia, is one of the Jargest in 
Europe, and was completed in 1896. It carries 
a double line of railway with foot-walks can- 
tilevered out on each side, the rails being 350ft. above 
the valley. The two main ribs are parabolic in shape, 
and have a span of 557ft. 6in.,the two chords being 
16ft. apart at the crown, but this distance widens 
out to 83ft. at the springing The towers were 
erected from temporary wooden staging, and the 
large arch was cantilevered out from each side and 
anchored back to the other parts of the viaduct. 
Three hinge bearings were adopted when the arch 
was at first erected, but subsequently the hinges 
were removed and the whole made into a fixed con- 
struction, the arch being kept from moving by the 
weight of the metallic piers resting upon the bearings. 
It is now said to be the longest fixed end arch in 
Europe. 

The Garabit arch, over the Truyere, near St. Flour, 
in the south of France, was built in 1885, and has a 
span of 540ft. The deck is 406ft. above the water 
level, and the arch carries a single line of railway, 
and is said to be the highest iron arch in the world, 
with, perhaps, the exception of the St. Guistina 
arch, over Noce Schlucht, built in 1890, which 
is the highest bridge in existence, with its height 
of 460ft. above the valley below. An inspection 
footpath is carried underneath the floor of the 
bridge. The arch ribs are sickle or crescent shaped, 
the two chords being 33ft. apart vertically at the crown, 
the two ribs being 20ft. 6in. apart horizontally at the 
top and 65ft. 6in. at the springing ‘The centre line of 
the arch is a parabola with a rise of 166ft. in the 
lower chord, and the arch ribs are pivoted at the 
springings. 

Part of the span of the large arch, about one- 
eighth, was erected on falsework, and the remainder 
cantilevered out from the other parts of the viaduct. 
For purposes of erection a temporary wooden bridge 
was constructed under the arch at a height of 100ft. 
The towers were constructed with a batter of 1 in 25 
longitudinally, and 1 in 84 transversely. The rails 
are carried on half-through lattice spans above the 
arches and piers, with the idea of keeping trains from 
running off the viaduct should they be derailed. 
Wrought iron was used throughout. 

Bellows Fall Bridge, Connecticut.—The highway 
bridge, over the Connecticut River, at Bellows Falls, 
was at one time said to be the longest arch span in 
America. It has a span of 540ft., and was built in 
1905. ‘The arch rib is made up of parabolic chords, 
14ft. apart, and the highway carried by them is on 
an inclination of 1 in 33. 

The St. Louis Bridge, over the Mississippi River, 
was the first steel arch, and the first and largest railway 
arch,in America: There are three arched spans, the 
central being 520ft., and the two side spans 502ft. 
each in length, the rise of the arches being 47ft. and 
44ft. respectively. ‘The bridge was completed in 
1874. Each span has four segmental arch ribs, two 
to each line of railway, in vertical planes, and the 
chords are 12ft. apart. The chords are made up of 
chrome steel tubes 16in. diameter, each being formed 
of six separate staves bound together with steel plate 
hoops. They do not follow the general curve of 
the rib, but are in straight lengths of 12ft. The arch 
ribs have fixed ends and no hinges, the ends being 
bolted down, and this bridge is said to be the longest 
arch without hinges. There are two separate decks 
the upper deck being 54ft. wide and used exclusively 
for carriage and pedestrian traffic. The lower deck, 
has two lines of railway, and has 144ft. clear height 
above the water in the centre of the bridge. The 
gradient forms a parabolic curve over the bridge. 





The erection was carried out without falsework 
on the cantilever principle, equal weights being 
ensured on each side of the piers by fixiag correspond- 
ing pieces symmetrically from the piers. 

The Washington Bridge, across the Haarlem River 
at New York, has two 510ft. steel arch spans, and 
carries a 50ft. roadway and two side footpaths, each 
15ft. wide. The deck is 141ft. above water, with a 
clear height of 133ft. The bridge was completed in 
1889. The arch ribs are six in number, and are plate 
arched girders, 13ft. deep, spaced 14ft. apart, with a 
rise of 92ft. 

The Zambesi Arch Bridge, built in 1905, is of 500ft 
span, with approach lattice girders on each side. 
There are two spandril braced arch ribs, the bottom 
chord being formed to a parabolic curve. The ribs 
are 27ft. 6in. apart at the top, but are built on a 
batter of 1 in 8 to a width of 53ft. at the springing. 
The arch is riveted throughout, and was exported 
from England. The deck is 30ft. wide, and the 
bridge carries a single narrow gauge line of railway, 
from which a fine view of the Falls is obtained. 

Paderno Bridge.—The wrought iron open web arch 
over the river Adda, at Paderno, was built in 1889, 
and is one of the longest and highest bridges in the 
world. The parabolic arch span is 492ft. in length, 
and the deck of the bridge is 265ft. above the water. 
The arch ribs are 16ft. 6in. apart at the crown, but 
are battered out in a plane of 1 in 6% to a width of 
56ft. at the springing. Each of the two arch ribs is 
formed of double members 1 metre apart. The centre 
of the arch rib has a height of 123ft., and the spring- 
ings are rigidly fixed. The lattice girders carrying 
the deck are 16ft. apart, and 20ft. 6in. deep, and 
support two roadways, the lower one being for ‘a 
single line of railway, and the upper one for 
highway traffic,5 m. wide, and for pedestrian traffic 
two footpaths, one on each side of the viaduct, 1m. 
wide. This is claimed to be the largest iron bridge 
in Italy. 

The Lake Street Arch Bridge, across the Mississippi, 
at Minneapolis, was erected about 1888, and is said 
to be the largest three-hinge arch in America. The 
two ribs in each span are spandril braced three-hinged 
arches built in vertical planes on timber centering, 
which was erected on the ice during the winter season. 
The large spans are each 456ft. in length. The dia- 
gonals are pin-connected, whilst the other members 
are riveted. The two spans are disconnected, as 
shown in the figure,from each other, and from the 
adjoining framework, thus preventing cantilever 
action. 

As originally built, the roadway was only 18ft. 
wide, but it was widened in 1905 to a width of 33ft. 
to carry two lines of electric cars, and at the same 
time an additional arch rib was erected in each span 
midway between the two old arch ribs, the position 
of which was not altered. 

Oakland Bridge.—The fine arch bridge at Pittsburg, 
known as the Oakland bridge, was built in 1907, 
across the Pittsburg junction railway lines and a 
ravine. The arch ribs have a span of 440ft., and 
are curved lattice girders without hinges, 1(ft. 
deep in the centre, widening out to l4ft. at the 
springings. At each end of this span are several 
smaller spans of 30ft. and 40ft. The bridge carries 
a roadway and footpaths. 

Hell Gate Bridge.—The largest arch span in the 
world is that recently built over Hell Gate in 
New York City, with a span of 977ft. 6in., and a total 
height of 305ft. above mean high water. ‘The rise 
of the intrados of the arch is 220ft.. The enor- 
mous proportions of this bridge can be noted 
from the diagrams of other large bridges, all of which 
are drawn to the same scale. 

The criticism has been made that the greater 
depth of the trusses at the ends was adopted solely 
for the sake of appearance, and that much metal and 
money could have been saved by making the arch 
of a crescent form. 

The ribs are of the two-hinged braced rib type. 

High carbon steel was used because of -the high 
prices asked at the time for other alloy steels. Many 
of the rivets are of large size, being 1}in. diameter 
and 10in. grip. 

The width of the bridge is 60ft. centre to centre of 
trusses and 93ft. between the railings on the outside. 
The height of 135ft. clear was prescribed by the War 
Department to be preserved for a width of 700ft. The 
panel points of the bottom chord lie on a parabola. 
Four lines of railway are carried on a heavy ballasted 
floor, and two footpaths are provided outside these, 
one on each side of the main arch ribs. 

The river conditions excluded the use of falsework 
in the water except for a very short distance from 
each abutment. The remainder of the erection was 
therefore carried out on the cantilever principle with 
the use of temporary back stays. 

The heaviest pieces which were lifted as units had 
a weight of 180 tons. Powerful hydraulic jacks of 
3000 tons capacity were used for the adjustment 
of the arch, the plungers having a diameter of 39in. 
and maximum stroke of 26in. The erection of the 
arch was commenced in January, 1915, and the arch 
was closed in October of the same year. 


StsPENSION BRIDGES. 


The advantage of the suspension type of bridge is 
that it can be erected almost entirely without false- 
work, although it must be remembered that some of 
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the cantilever and arch types also require but very little 
scaffolding or temporary work in their erection. 

The flexibility so noticeable in the earlier bridges 
of this class is now greatly diminished by the use of 
stiffening trusses suspended from the cables, the theory 
of which has greatly developed in recent times. But 
generally, if any other type than the suspension 
bridge can be built as economically, it is generally 
preferable to adopt another type which would be 
more rigid and better able to resist wind pressure 
and moving loads. 

Brooklyn Bridge——The old Brooklyn suspension 
bridge, crossing the East River between New York 
and Brooklyn, was for many years the most prominent 
object in this part of the United States, but now 
there are three large structures across the same river, 
the Brooklyn, the Williamsburg, and the Manhattan 
suspension bridges. The Williamsburg bridge has a 
span of 1600ft., a length greater only by 4ft. 6in. 
than the Brooklyn bridge. The two stiffening 
trusses in the Williamsburg bridge are 40ft. in depth 
and 72ft. apart on centres, and the bridge is said to 
have the largest traffic of any bridge in existence, 
having provision for four trolley roads, two elevated 
tracks, two footwalks and two carriageways on 
projecting brackets, and the length of span is only 
surpassed by the Forth bridge in Scotland, 1710ft., 
and by the Quebec Bridge with its 1800ft. span. 

The period of the erection of the Brooklyn bridge was 
from 1869 to 1883. The towers are 1595ft. 6in. on 
centres, and outside the main span are two half or 
end spans, each of 930ft. length. The approach on 
the New York side is 1562ft. in length, and on the 
Brooklyn side of 971ft., making a total length of 
viaduct 5989ft. The bridge carries across the river 
two elevated railway lines, two trolley tracks on two 
18ft. highways, and a central footpath of 15ft., the 
total width of the bridge being 85ft. The sag of the 
four main cables amounts to 128ft., and each cable is 
15}#in. diameter. The clearance from the water is 
135ft. 

The Manhattan Suspension Bridge is situated about 
one-fourth of a mile to the east of the first Brooklyn 
bridge, and is said to have the greatest carrying 
capacity of any bridge in existence. There are two 
decks to the bridge, the lower deck having provision 
for four surface tracks, one 35ft. carriageway, and 
two llft. footpaths, and the upper deck having 
provision for four elevated railway tracks. The total 
width of the bridge is 120ft. The structure was 
opened in 1909. 

The design originally provided stiffened eyebar 
chain cables for the main suspension members, but this 
plan was altered to wire cables having a diameter of 
2llin., which hang in vertical planes from the top of 
the towers. The spans are 1470ft. in the centre, 
with two side or half spans of 725ft. each. There 
are efficient stiffening trusses, and the suspenders in 
this ease are vertical. 

The Sarine Valley Suspension Bridge at Fribourg, 
in Switzerland, was for several years the longest 
bridge of the type in Europe. It was erected in 
1834, and originally had four main cables, each made 
up of 1056 wires, two cables on each side of the 
roadway. It carries a roadway 15ft. in width and 
two side paths each 3ft. wide, giving a total width of 
21ft. 

The central span is 870ft. in length and the cables 
have a central sag of 63ft., the floor being 167ft. above 
the valley. The cables are anchored into the rock on 
each abutment, tunnels being made to each anchor 
chamber. The wooden floor beams are suspended 
from the cables by vertical rods or wires lin. diameter. 

In 1880 an additional cable was placed at each 
side of the bridge to strengthen it. “It is said that 
when the bridge was tested by 15 guns, 50 horses and 
300 people, the deflection amounted to 39in. 

Niagara Suspension Bridge.—The suspension bridge 
over the Niagara River, just below the Falls, was 
completed in 1855 for the Grand Trunk Railway. It 
was double-decked and carried a 15ft. carriageway 
below the railway. The stiffening side trusses were 
made of wood and were open webbed and fairly deep. 
It was expected that the lower floor would stiffen the 
structure, but it was found not to aid the top chord to 
the required extent; the upper chords were over- 
strained and the lower chords were working loose. 
Auxiliary timbers were bolted to the underside of the 
floor; and in 1877 the anchorage chains were 
strengthened. In 1880 the trusses were renewed in 
iron, the work being begun from the centre and 
carried outward piece by piece until the ends were 
reached. 

This bridge was superseded in 1897 by a steel arch 
bridge of 550ft. central span and two side spans of 
115ft. each, the old suspension bridge being used as 
far as possible during the erection of the new steel 
bridge. 

Lewiston Bridge, Niagara.—Another bridge across 
the Niagara gorge is the Lewiston suspension span, two 
miles below the Falls. The length of the supported 
fioor is 850ft., and the width 21ft., but the towers 
supporting the cables are 1040ft. apart, the cables 
having a sag of 87ft. It was built in 1850, but whilst 


the guy cables had been temporarily removed in 
1861, the bridge was wrecked by a storm of wind. 
Nothing was done until 1899, when a new bridge 
was built to carry a highway with a line of electric 
cars in the middle, and this bridge, the ninth across 
the gorge in this district, remains as the only sus- 





pension bridge over the Niagara River at this locality. 

The cables are four in number, 10in. diameter, and 
guy ropes are placed to resist wind pressure, which is 
liable to be uplifting. The main cables were brought 
from superseded suspension bridges further up the 
river and re-erected at Lewiston. The steel stiffening 
trusses are S00ft. in length, 14ft. in depth, and 28ft. 
apart on centres, and the towers stand on rocky cliffs 
high above the roadway. 

The Point Bridge at Pittsburg was built in 1876, 
and carries a 20ft. roadway and two footpaths 7ft. 
wide, across a centre suspension span of S00ft. and 
two side spans of 145ft. each, the total length of the 
bridge being 1250ft., and the clear height above the 
water 80ft. ‘The cables or chains are eyebars, and 
have stiffening trusses with straight top chords above 
the chains, so designed that all uniform loads are 
carried by the chains alcne, the stiffening trusses only 
acting when unequally distributed loading is upon the 
bridge. ” The eyebars‘are 8in. in width. 

East Liverpool Bridge, Ohio.—The suspension 
bridge over the river Ohio at East Liverpool, Ohio, 
consists of a central span of 705ft. and two side 
spans of 360ft. and 420ft. long respectively, giving 
an overall length of 1485ft. This bridge again, as in 
the case of the Point bridge, carries a 20ft. roadway, 
but has only one footpath 7ft. in width. The stiffen- 
ing trusses in this case are 20ft. deep, and the bridge 
has a clearance above the water of 90ft. 

Roche-Bernard Bridge.—The wire suspension bridge 
at Roche-Bernard, in France, has a great resemblance 
in its general outline to the Menai bridge across the 
Straits, near Bangor, Wales; but whilst the French 
example has a span of 650ft., the length of the large 
span of the Welsh bridge is 580ft. The arches at 
the ends of the spans are similar in design, although 
they are not of the same span in both cases. The 
Roche-Bernard bridge is over the Velaine River, and 
has a clearance of 110ft. above the water. There 
are four wire cables, having a sag of 50ft. It was 
wrecked by a storm in 1852, and when the span was 
restored counter cables were added to it. 

The end cables leading down from the tops of the 
towers to the anchorages are not loaded except from 
the central span, and the cables have the same 
inclination on both sides of the towers. 

Cuhzac Bridge, Dordogne.—The bridge over the 
River Dordogne, at Cubzac, was built in 1839, and 
has five equal spans of 357ft. each, making an overall 
length of 1785ft. in the suspended spans. It is 
remarkable for the number of spans all of the sus- 
pension type, for it is very unusual to have suspension 
bridges in such a series, and for the way in which 
bracing is carried from the top of each tower to the 
bottom of the adjoining towers on each side. 

The Loschwitz Bridge, near Dresden, with its central 
span of 481ft., and two side spans of 202ft. each, has 
an overall length of 885ft., and is certainly remarkable 
for its rigidity. By the system of web bracing 
adopted, practically forming stiff spandrils on each 
side of the towers, it appears doubtful whether this 
bridge should not be included in the cantilever 
class of bridge. The width of the platform is 
36ft., and the structure is said to be strong enough for 
a double line of railway. The curve of the upper 
chord is a hyperbola. ‘There is a hinge in the centre 
of the span which is able to transmit tension from 
one half span to the other, and thus the bridge may be 
termed a three-hinged suspension structure. 

At one time, if not at present, this bridge was 
remarkable on account of its being kept painted a 
bright cobalt blue. 

The Grand-avenue Suspension Bridge at St. Louis 
carries a street over a railway yard, the centre 
span having a length of 400ft. and two end spans 
having a length of 150ft. each. It was com- 
pleted in 1891. In this case the suspension cable 
has developed into an inverted arch with three 
hinges. The upper chords and all web members are 
formed of eyebars, and it was intended that all 
uniform loads should be carried by the top chord. 
The lower chord, on the other hand, is made up of 
light riveted sections, and was intended for stiffening 
purposes only. The mainsuspension frames are 42ft. 
apart, and support a 60ft. width of floor. 

Menai and Conway Bridges.—Perhaps for the 
purpose of comparison, a reference may be made to 
the well-known Menai and Conway suspension bridges 
in this country, both of which were completed in 1826. 
The Menai bridge has a central span of 580ft. and 
carries two 12ft. carriage drives with a footpath 4ft. 
wide between them, at an elevation of 120ft. above 
low water. There are 16 main cables, with a versed 
sine of 43ft., arranged in four sets, two sets on each 
side of the roadways. Each of the sets has four 
chains vertically over each other. Each chain 
contains five iron bars, 3jin. by lin., 10ft. long, the 
total cross sectional area of the main chains being 
260 square inches. 

The Conway bridge has a span of 327ft., and the 
sag of the chains is 22ft. The chains originally 
consisted of four eyebar links on each side, 34in. by 
lin., and 9ft. long, the four links on each side being 
vertically over one another, but not connected, and 
anchored back into the solid rock. After 80 years 
existence in this form, the bridge was strengthened 
in 1904 by two new wire cables on each side, new 
suspension links, and stiffening girders 8ft. 6in. in 
depth. A new 6ft. path was also added. 


The Hungerford Footbridge across the Thames at 





Charing Cross, built in 1845, had a span of 676ft, 
with a versed sine of 50ft., two side spans of 329ft, 
each, and a width of 14ft. The four main chains, 
two on each side, were composed of Tin. by lin. links, 
24ft. long. 

This bridge was removed to make room for the new 
Charing Cross railway bridge, and was re-crected at, 
Clifton, near Bristol, in 18638, with a span of 792ft., 
and height of 252ft. above the river Avon below. It 
has now six chains, three on each side, and the width 
of the platform is 31ft. 








SMALL LOCOMOTIVES OF SPECIAL TYPES. 
No. III.* 
McEWAN, PRATT AND CO., LIMITED. 


A F1rM which has been dealing with the question of 
internal combustion locomotives for a long time now 
is that of McEwan, Pratt and Co., Limited, of River 
Plate House, 15, South-plate, London, E.C. 2, who 
first began building that type of engine some thirteen 
years ago. Three of the locomotives produced by 
them are shown on page 472, and, as will be seen, they 
resemble in several respects ordinary steam loco. 
motives ; indeed, it was after steam locomotive experi- 
ence of many years, together with an intimate 
acquaintance of internal combustion engines, that 
their design was undertaken. The result has been 
the production of what certainly appear to be, and we 
understand actually are, some most serviceable 
locomotives, which we gather are now extensively 
employed for such purposes as working on plantations, 
quarries, works sidings, &c. 

Of our engravings, Fig. 14 and 15 show two four- 
coupled engines, which may be classed and described 
together, though they differ widely in size and power. 
Fig. 14, for instance, represents the firm’s standard 
10 horse-power narrow-gauge locomotive, which is 
also made with a 20 horse-power engine ; while Fig. 15 
shows a 4ft. 8jin. gauge shunting locomotive, which 
is built with 40 horse-power or 60 horse-power engines, 
weighing in working order 6 tons in the first case and 
about 8 tons in the second. As shown in Fig. 14, the 
locomotive has no hood over the cab, but a hood can 
be fitted, and is, in fact, provided in the front engine 
in Fig. 13, which shows the comparative sizes of a 
10 horse-power narrow gauge locomotive and a 
standard gauge locomotive with a 60 horse-power 
engine. 

he 10 horse-power locomotive is fitted with an 
engine having two vertical cylinders, with a bore of 
4in. and a stroke of 5in. The power is developed at 
900 revolutions per minute with petrol as fuel. The 
engine of the larger locomotive has four vertical 
cylinders, with bores of 127mm. and a stroke of 
180mm. The 60 horse-power is developed with 
petrol as fuel at a speed of 900 revolutions per minute. 
With paraffin 55 horse-power is developed at the 
same speed. In both engines ignition is effected by 
high tension magneto, but, in the case of the higher- 
powered engine, high tension coil and accumulator are 
also provided, and there is an electric self-starter. 
The lubrication in both cases is by feed and splash. 
The clutches are of the cone type lined with Ferodo. 

Both engines are fitted with two speeds in both 
directions, 7.e., 3} and 7 miles per hour for the smaller, 
and 3 and 6 miles per hour for the large, with the 
engines running at the normal speed of 900 revolutions 
per minute. The power is transmitted from the 
clutch through the reverse box which drives direct 
upon the gear wheels, from which the drive to the road 
wheels is by coupling rods. The crank shaft is of 
nickel steel and the cam shaft of forged steel, the cams 
being solid with the shaft. The main gears are of 
cast steel, and they are driven by machine cut case- 
hardened steel pinions. The bearings throughout are 
of phosphor bronze and are fitted with syphon lubri- 
cators. The whole of the gearing is enclosed. 

The travelling wheels, which have steel centres and 
are fitted with rolled steel tires, are in the case of the 
small engine 18in. in diameter and 3°/;,in. wide. The 
60 horse-power locomotive has 2ft. 6in. wheels 5in. 
wide. There is a hand screw brake which acts on all 
four wheels. It is interlocked with the clutch, so that 
it is impossible to apply it without de-clutching the 
engine. The shaft journals are, for the smaller 
locomotive, 2}in. diameter by 4}in. long, and for the 
larger 4in. diameter by 8in. long. The smaller engine 
has helical springs, and the larger laminated springs. 

No radiators are fitted to these engines. The 
cooling water tanks, which take the place of the 
boiler in a steam locomotive, are, as will be observed, 
circular in form, and are carried from the main 
frame. The watér tank on the small locomotive has 
a capacity of 40 gallons, while the petrol tank, which 
is fitted inside the cab, is of 20 gallons capacity. The 
water tank of the larger engine has a capacity of 
240 gallons, while the paraffin tank holds 140 gallons. 
Twenty gallons of petrol for starting purposes are 
carried in a tank in the cab. The cooling water is 
circulated by means of a pump. The smaller loco- 
motive, the weight of which in running order is 
approximately 2 tons, is intended to haul 10 tons on 
the level straight, while the larger locomotive is, 
assuming a 25 |b. rolling resistance, designed to haul 





* No, II. appeared May 24th. 
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90 tons at a speed of 6 miles per hour on the level when 
using petrol for fuel. 

The locomotive shown in Figs. 16 and 17 differs con- 
siderably from those just described in several parti- 
culars. In the first place there are six coupled wheels. 
The gauge in the engine illustrated is 60 em., though 
this type of engine is also built for wider gauges. 
Then it is provided with four speeds in either direction, 
ie., 5, 10, 15, and 20 kiloms. per hour, and a radiator 
for cooling the circulating water is fitted instead of 
simply a water tank. Again, the locomotive is 
fitted with a hauling capstan through which the whole 
engine power can be transmitted when the locomotive 





plate runs the full length of the frame on each side 
of the engine, and is furnished with an angle on the 
top, so that goods may be packed along the side. 
The buffers and draw gear are in the centre, and are 
arranged to take the pull radially on the frame when 
the locomotive is travelling round a curve. Safety 
chains and hooks are provided at each end. 

A somewhat unusual number of fittings is provided 
in the locomotive illustrated, in addition, we mean, 
to those usually supplied. For example, there are 
indicators to show the speed, the distance travelled, 
the gradient being traversed, the amount of oil and 
fuel being carried, all the figures and needles of all the 








Fig. 13—NARROW GAUGE AND STANDARD GAUGE LOCOMOTIVES—McEWAN, PRATT AND CO. 


is not travelling. One hundred and fifty metres of 
wire rope are carried. This locomotive can run round 
curves of 20 m., say, 65. 6ft., radius. 

The engine, which works on either petrol or benzene, 
has four cylinders 127 mm. bore by 180 mm. stroke, 
and develops 60 brake horse-power at 1000 revolutions 
per minute. ‘The valve chambers and cylinder bodies 
are water-jacketed. Ignition is by high tension 
magneto, and there is an electric starter, the hand 
starting gear being fitted in the driver's cab. 
the locomotives already described, the clutch is of 
the cone type lined with Ferodo, and it is inter- 
connected with the brakes, so that it is impossible to 
apply the latter without first declutching the engine. 
The brake shoes which act on the six wheels are of | 
cast iron, and in the particular case illustrated are 
lined with Ferodo. The changes of speed are effected 
by one lever which is worked on the gate principle. 
The power is transmitted through the reverse box, 
which is fitted with double bevel wheels worked by 


As in | 





| 





an independent lever. The reverse box, which is of | 
cast iron, is fitted with crucible cast steel bevel wheels | 
with machine-cut teeth, and the bevel pinion also | 
has machine-cut teeth and is case-hardened. The | 
dog clutches, which slide on a castellated shaft, are 
likewise case-hardened. The reverse shaft is of | 
chrome-vanadium steel, and it runs in phosphor 
bronze bushes, as does the main transmission shaft, 
which is of axle steel. The pinions of the transmission 
gear have machine-cut case-hardened teeth, the main 
gear wheels being of crucible cast steel. We understand 
that approximately 65 per cent. of the engine power 
is transmitted to the rail wheels. 

The frame is built up of boiler-plate steel Jin. thick, 
the buffer beams being °/,,in. thick. The axle-boxes, 
which are of cast iron, are fitted with phosphor bronze 
bearings, and are arranged for syphon lubrication and 
with oil pads. The axle-box guides are of cast iron 
bolted to the frames by turned bolts, and there are 
gauges to show the rise and fall in the guides. The 
wheels have cast iron centres and steel tires 2ft. 24in. 
on the tread. The tires, which are 95 mm. wide and 
44mm. thick, are made to French standard dimensions, 
The centre wheels are, it may be mentioned, flangeless. 








The springs are laminated and are fitted with com- 
pensating beams. 

The radiator, which is of the tubular type, is fitted | 
in front of the engine, and is built up of solid drawn 
steel tubes expanded into steel top and bottom plates, 
there being a water tank top and bottom. The 
water is circulated by a centrifugal pump, which is 
driven from the engine, as is also the cooling fan. 
The petrol tank is mounted on the top of the frame. 
It has a capacity of 42 gallons, and is provided with 
two fillers, so that it can be filled by two men at a 
time from two gallon tins. A supplementary tank is 
fitted on the top of the foot-plates. It has a partition 
in the centre and is ordinarily intended for carrying 
tools, stores, &c.. though it has been made water-tight, 
so that additional weight can be carried with the 
object of increasing the adhesion if required. A foot- 


gauges being luminous, so as to be read in the dark. 
There is also a dynamometer to register the tractive 
effort of the locomotive. Then, too, to supply water 
to the radiator and tank there is a feed pump which 
is capable of lifting water from 15ft. to 20ft. 

The weight of this handy and powerful locomotive 
does not exceed nine tons in working order. 








SPANISH NAVAL CONSTRUCTION. 


For nearly a decade after her war with the U.S., 
Spain made no serious effort to restore her shattered 





Spanish naval experts laying great emphasis on the 
importance of horizontal armour defence—the 
necessity for which, it may be observed, has been 
repeatedly demonstrated in the present war. The 
radius of action at economical speed was fixed at 
5000 nautical miles. There was to be a main arma- 
ment of eight 12in. guns, having the widest possible 
arc of fire, in association with an auxiliary battery of 
twenty 4in. quick-firers. Torpedo tubes were to be 
dispensed with. Tenders for these ships were sub- 
mitted by a combination of three British firms— 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
Vickers, Sons and Maxim, Limited, and John Brown 
and Co., Limited—and by French and Italian firms. A 
prolonged study of the various designs by the Junta 
Superior and the Juntas de Estado Mayor of Naval 
Construction and Ordnance, resulted in the contract 
for the three battleships being placed with the British 
syndicate, which, owing to its Spanish connections, 
is known in that country as the Sociedad Espafiola de 
Construccion Naval. The Spanish Minister of Marine 
justified his decision by stating that, in the opinion of 
his professional advisers, “‘ the best battleship design, 
within the strict terms of the conditions of contract, 
is that submitted by the British syndicate, as it 
unites offensive and defensive qualities equal to 
those of the best ship-of-the-line hitherto built.” 
The syndicate was also entrusted with the task of 
reorganising the dockyards at Ferrol and Cartagena. 
At the first-named port the plans involved the virtual 
creation of anew yard. The entire harbour had to be 
dredged out to accommodate ships of the deepest 
draught, a dry dock 600ft. in length was projected, 
and the new equipment was to include a 100-ton 
floating crane. Sir John Jackson, Limited, co- 
operated with the syndicate as civil engineers. The 
Cartagena yard was also to be modernised, but the 
work there was on a more restricted scale. The 
inefficient condition into which the Spanish yards 
had been allowed to lapse is revealed by the fact that 
the Princesa de Asturias, an armoured cruiser of 
7550 tons, took no less than fifteen years to complete 
for sea. Ferrol was selected as the yard at which 
the three battleships were to be built, while to 
Cartagena were assigned three destroyers (380 tons), 
24 torpedo boats (180tons), and four gunboats. 
With regard to the torpedo craft, the British syndicate 
was directe1 to work in association with MM. Augustin 
Normand et Cie., of Havre, whose type of boiler was 
to be installed in all these craft. It was further 
stipulated that no more than 75 per cent. of the 
executives and foremen at Ferrol and Cartagena 
were to be foreigners, the percentage being reduced 
to 50 per cent. two years after the signing of the 
contract. As for the workmen, only 10 per cent. 
of them were to be foreigners. Practically the whole 
of this programme was completed some time ago. 
Thanks to the methods introduced by the British 
syndicate, a great reduction was effected in the 
building period for all classes of vessels. The Espaiia, 
first of the three battleships, was laid down at Ferrol 
in December, 1909, launched in February. 1912, and 
completed early in 1914. The second ship, Alfonso 











SPANISH SUBMARINE OF LAURENTI-FIAT TYPE 


naval power. New construction was confined to a 
few small cruisers and torpedo craft, and although 


| several proposals for building armoured ships were 





made by the Government, none of these plans ever 
came to anything. In 1906, however, the authorities 
approved a more ambitious programme, and in due 
course tenders were invited for the vessels the construc- 
tion of which had been authorised. Three of them 
were to be battleships. According to the specifica- 
tions they were to displace about 15,000 metric tons 
(14,763 gross tons), and to be equipped with turbine 
machinery and water-tube boilers, for a speed of 
19 knots. Careful attention was given to protection, 


XIII, was begun in 1910 and completed in 1915. 
The Jaime I., last of thé trio, was delayed by the 
difficulty of obtaining her guns from the foreign 
manufacturers, but she, too, is now in commission. 
In spite of their modest displacement, the three ships 
constitute a powerful division, able to bring a collec- 
tive broadside fire of 24 12in. 50-calibre guns to bear. 
All of them exceeded 20 knots on their steam trials. 
Equally good progress was made with the torpedo 
flotilla, the three destroyers and 24 sea-going torpedo 
boats all being delivered within the date prescribed 
by contract. Details of these vessels are subjoined. 
Before the completion of this programme new 
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proposals for expanding the navy were considered 
by the Government. In 1914 it had practically been 
decided to order two further battleships, two cruisers, 
and six submarines, at an estimated cost of 15 million 
sterling, the expenditure to be spread over nine years. 
But mainly in consequence of the early submarine 
episodes of the war, this programme was shelved. 
In common with other Powers, Spanish naval opinion 
was much impressed by the destruction of the 
Aboukir, Cressy and Hogue through submarine 
attack, and the result was to engender an exaggerated 
idea of the value of submersible torpedo craft. Under 
the influence of this affair, the Madrid Government 
drastically revised the new programme, striking out 
the battleships altogether, and the new Bill, as 
sanctioned on February 17th, 1915, provided for 
four light cruisers (one of 5600 tons, similar to the 
British ‘‘ Birmingham ”’ class, the other three of an 
improved “ Arethusa” type), six destroyers (over 
1000 tons), 28 submarines, three gunboats, and 18 
armed coastguard and fishery protection vessels, 
capable of being employed in war time as mine-layers 
and sweepers. With the exception of the submarines 
and one light cruiser, all the foregoing vessels are 
now being built in Spanish yards. But for obvious 
reasons there has been great difficulty in obtaining 
the necessary material, and the completion of the 
programme will certainly be delayed. Of the 
submarines, most of which were ordered from foreign 
builders, a few have already been delivered. The 
first to arrive was the Isaac Peral, a ‘“ Holland” 
boat built in America by the Fore River Shipbuilding 
Company. This vessel crossed the Atlantic last year 
under her own power. Her displacement in surface 
trim is 500 tons, submerged 685 tons, and the length is 
variously stated to be 185ft. to 250ft. The machinery 
for surface propulsion consists of two sets of Diesel 
engines—manufactured by the New London Ship- 
building and Engineering Company—each developing 
600 H.P., the total of 1200 H.P. producing a maximum 
speed of 15} knots. The electric plant drives the 
boat at 10} knots below water. The cruising radii 
are 3500 miles on the surface and 100 miles submerged. 
The armament: comprises a 12-pdr. gun on high- 
angle mounting, and four torpedo tubes, all in the 
bows. 








THE NARCISO MONTURIOL 


European War makes their delivery problematical. | 
Three other submarines were ordered in Italy, the | 
contract being placed with the Fiat-San Giorgio 
Company, at Muggiano, Spezia. These boats—of | 
which we publish illustrations—have recently been 
delivered at Cartagena. Like the Peral, two of them | 
are named after Spanish engineers who experimented | 
in submarine navigation many years ago—Narciso | 
Monturiol and Cosmo Garcia. In addition to these 
names, the boats bear the usual identification letters, 
and are officially designated as: Monturiol (A 1), | 
Garcia (A 2), and A3. They represent the modern | 
Laurenti type of coastal submarine, developed from 
the Italian “ Argo” class. Boats of very similar 
pattern have been constructed for Brazil (F 1, 3 
and 5), and Portugal (Foca, Golfinho and Hidra). 
The Monturiol and her sister-boats were launched 
in 1916. Their principal dimensions are as follows : 
Length, 149ft. 6in.; breadth, 13.84ft.; draught, 
10.24ft.; displacement on surface, 260 tons, sub- 
merged 382 tons. Engines: Two sets of 350 H.P. 
6-cylinder 2-cycle Fiat-Diesel motors, aggregating 
700 H.P. for a speed of 13 knots maximum. For | 
underwater propulsion there are two 250 H.P. | 
electric motors = 500 H.P. for 8.5 knots maximum. | 
The radius of action is: on surface, 650 miles at full 
speed, 1600 miles at 8 knots; below water, 18 miles 
at 8 knots, 85 miles at 4 knots. Each boat mounts 
two 18in. bow torpedo tubes. The hull, of the well- 
known Laurenti “ saddle ”’ type, is divided into eight 
water-tight compartments. The safety devices include 
three escape hatches, six lifting rings outside the hull, 
telephone buoy, and a detachable lead keel weighing 
94 tons. Submarine signalling and receiving sets of 
the Fessenden type, and a Marconi W/T installation 
are fitted. There are two periscopes of 3}in. diameter. 
The diving depth of the ‘‘ Monturiol ” class is 130ft. 
A submarine depét and salvage ship, named the 
Canguru, is being built for the Spanish Government at 
the Werf Conrad at Haarlem, Holland, the design 
being based on that of the German submarine tender 
Vulkan. The length is 303}ft., breadth 65ft., dis- 
placement 2100 tons. Machinery: Reciprocating 
engines of 1000 H.P. fora speed of 10 knots. The 
vessel is capable of raising 1000 to 1300 tons, and 








Further boats of this type were ordered in | between the double hulls there is a docking space 


America, but the intervention of that country in the | of 164ft | 


At the present time the Spanish shipbuilding 
industry, in spite of the shortage of material, is 
undergoing remarkable development, and in addition 
to warship construction, a considerable number of 
merchant vessels is being built at Cadiz, Cartagena, 
and Bilbao. The strength ‘of the Spanish navy, 
including vessels under construction, is shown in the 
following table :— 


Battleships. Displace- Speed. Max. Armament. 
ment. armour. 
Tons. Knots. In. 
Espana ) 8 12in. 
Alfonso XTIT 15,700 20 10-20 4in. 
Jaime I. | No tor. tubes 
Pelayo * ‘i Fri 49,890 15 16 2 12.6in. 
. 2 llin 
9 5.5in. 
3 tor. tubes. 
Cruisers. 
Princesa de Asturias | 7,550 18 12 2 9.4in. 
Catalufia j 8 5.5in 
No tubes 
Reina Victoria Eugenia 
“B” ..| 5,600 26 3 9 6in. 
ad.‘ Dae = $i se 2 ter. tubes 
2g! eae = } 
Reina Regentc 5,900 193 3} 10 5.9in. 
Estramadura 2,130 19 i} . din. 
Rio de la Plata 1,950 194 oe hry 


Destroyers.—Six new, displacement over 1000 tons; also 
Bustamente, Villamil, Cadarso, 380 tons, 28 knots, two torpedo 
tubes ; Audaz, Osado, Prosperina, Terror, 430 tons, 28-30 knots, 


| two tubes. 


Torpedo Boats.—Nos. 1-42 (first 24 completed): 180 tons, 
29-31 knots, three torpedo tubes. 

Submarines.—Isaac Peral, displacement 500/685 tons, speeds 
154-10} knots, one gun and four torpedo tubes; Monturiol, 
Garcia, A 3, displacement 260/382 tons; speeds 13-8.5 knots, 
two tubes. 

Also 14 gunboats (seven modern), fishery cruisers, &c. 


There is also an old cruiser, 


* Very old, and probably ineffective. 
service and said to be 


Emperador .Carlos V., used for harbour 
dismantled. 








Tue INsTITUTION OF ELECTRICAL ENGINEERS.—AS the result 
of the recent ballot the following new members of Council of the 
Institution of Electrical Engineers were elected :—President, 
Mr. C. H. Wordingham ; vice-presidents, Mr. W. A. Chamer 
and Mr. R. A. Chattock ; hon. treasurer, Mr. J. E. Kingsbury ; 
ordinary members of Council, Mr. H. W. Clothier, Mr. D. N. 
Dunlop, Sir R. A. Hadfield, Bart., F.R.S.. Professor gE. W. 
Marchant, D.Se., Mr. C. C. Paterson, and Mr. J. Sayers. 
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THE MERCEDES 240 H.P. AND 180 H.P. AERO- 
ENGINES. 
No, II.* 


Tae four following designs of Mercédés aero-engines 
have been used by the Germans and identified by the 
British authorities :- 

(1) A dic ital 160 horse-power engine. 
(2) An eight-cylinder 240 Fie 
(3) A six-cylinder 260 ee 
(4) -A six-cylinder 180 
The third design replaced the second, and is now 
being used by the enemy on his twin-engined Gotha, 
Friedrichshafen, A.E.G., and other large bombing 
machines. The fourth design is a re-modelling of 
the first, and is now being found on single-seater 
Albatross scouts and similar machines. We have not 
described the first of these four designs. Some 
general information concerning the second was given 
The third was described at 


” 


” 


” ” 


in last week’s issue. 
considerable length in our issue of March Ist. 
Particulars regarding the fourth have now been 


placed at our disposal by the courtesy of the Aircraft 
Production (Technical) Department of the Ministry 
of Munitions, and are summarised below. We will 
first, however, return to the eight-cylinder model, 
for although this design has been abandoned in 
preference for the third, it possesses certain features 
which are still of interest. 


THE EIGHT-CYLINDER 240 H.P. ENGINE. 

A general arrangement drawing of this engine is 
reproduced in Fig. 1. The engine, it will be seen, is 
of the vertical water-cooled type so generally favoured 
by the Germans. The following are the leading 
numerical data concerning it :— 


Cylinders :— 
Bore. 140 mm. 
Stroke Pe 160 ,, 
Clearance volume .. 660 cu. em. 
Compression ratio . . — 4.73 to lL. 
Maximum B.H.P. and spe sed 287 B.H.P. at 1750 revs. 
Normal 242 in 1350 ,, 
Normal speed ‘of propeller - 977 (2 877). 
Speed reduction ratio 4A . 1.382 to 1(? 1.54 to 1). 
Fuel consumption at normal speed. 141.3 pints per hour. 
Oil % 10.10 +s 
Weight complete, without water, 
fuel or oil wie oy aca OO a, 
Weight per B.H. P. 3.72 Ib, 


Weight in running order ‘with fuel 
and oil for six hours 

Weight per B.H.P. 

Water pump capacity 


pia Ib. 
5 Ib. 
oi nar per min. 


On test at the Royal Aircraft Factory, the engine | 


showed a very good general performance except 
during an attempt to throttle it below 900 revolutions 
per minute when the running became irregular. 


CYLINDERS, PISTONS AND CONNECTING-RODS. 


A sectioned cylinder with the piston and connecting- 
rod rotated through a right angle from their correct 
position is illustrated in Fig. 2. As in the case of the 
260 six-cylinder engine already described, the 
cylinders are built up of machined steel forgings with 
the valve pockets screwed and welded into the heads 








* No. |. appeared May 24th. 
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Fig. 1 


and the water jackets, of sheet steel 1.5 mm. thick, 
| welded in place. The pistons of the two designs are 
also similarly made, and comprise a machined steel 
head, on to which is serewed and welded a cast iron 
| skirt. The connecting-rods are, as in the later 
engine, of H-section, and at the small ends are fitted 
with floating bushes, within which are situated the | 

















Fig. 2—SECTION OF CYLINDER 


gudgeon pins. The chief points of difference between 
the two designs are as follows :—In the older type 
there are one inlet and one exhaust valve, each of 
68 mm. diameter, while in the newer form there are 
two of each, all four being 55 mm. in diameter. The 
cylinder barrel and the cylinder head in the older 
design are in one piece. ‘In the newer the head is 








— 1078 





saa 
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separate and is screwed and welded to the barrel. 
| The crown of the piston in the eight-cylinder engine 

is concave ; in the newer design it is made convex. 

The chief difference in the connecting-rods other than 

dimensional differences lies in the fact that the big-end 

cap in the older engine is held in place by two 13 mm 

| bolts, while in the newer design four 12 mm. bolts 
| are used. 


CRANK SHAFT AND REDUCTION GEARING. 


The crank shaft is exceptionally long, measuring, as 
it does, 1782 mm. overall It is carried in nine white 
metal bearings and is fitted with a ball thrust race at 
the first—propeller end—bearing. The cranks are 
arranged in pairs, the members of each pair being at 
180 deg. to each other. The planes of the second 
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Fig. 3—CARBURETTER OF FEIGHT-CYLINDER ENGINE 


| and third pairs are at right angles to the planes of the 
| first and fourth. The cylinders fire in the sequence 
1, 3, 2, 4, 8, 6, 7, 5. The crank webs increase slightly 
in thickness towards the front end, while the bore 
through the crank pins and journals diminishes from - 
40 mm. at the rear end to 22 at the front. 

The reduction gearing between the crank shaft and 
the propeller—i.e., tractor screw—shaft consists of a 
pinion with twenty-six teeth coned and keyed to the 
end of the crank shaft, and a wheel with forty teeth 
formed integrally with the propeller shaft. The hub 
of the smaller wheel is extended to carry a radial 
ball race which forms a tenth point of support within 
the crank case for the crank shaft. The propeller 
shaft is carried in two radial ball bearings and is fitted 
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with a ball thrust race. The aluminium crank case 
is split along the centre line of the crank shaft and 
also along the centre line of the propeller shaft. The 
ball thrust races in both cases are held in place by 
means of apair of gun-metal rings flanged externally 
round their abutting faces to engage with a recess 
formed in the surrounding portion of the crank case. 
Six long bolts pass through the reduction gear case 
cover and the two portions of the crank case —see the 
lower view on page 450 ante. 

It will perhaps be noticed that the number of 
teeth, twenty-six and forty, stated for the reduction 


ments form oil sumps and are open to the crank 
chamber through perforated filter plates. On one 
side, the central compartment is open to the 
atmosphere ; on the other, two pipes formed as part 
of the casting—see Fig. 4—rise up and register with 
two similar pipes in the upper portion of the crank 
ease. On top of the latter the carburetters are 
bolted. In this way the induction air is drawn from 
the central chamber below the false bottom, the object 
being to heat the air by conduction from the oil in 
the sumps and in turn to cool the oil. 


VaLVE Drivina GEAR. 





gear wheels gives a speed ratio of 1.54 to 1, and, 


consequently, implies a normal propeller speed of; 


The valve gear appears to be identical with the 

















Fig. 4—LOWER PORTION OF CRANK 


877 revolutions per minute. The statement that the | 
speed ratio is 1.382 to 1, and that the propeller speed 
is 977 revolutions, is made in a list of leading numerical 
data given at the end of the official report. The 
drawings of the gearing scale in agreement with the | 
larger ratio. 
CARBURETTERS. 


The engine is fitted with two carburetters of the 
type shown in Fig. 3. One of the carburetters feeds 
the four central cylinders, and the other the two 
cylinders at each end. The induction pipes are of 
copper lagged with asbestos and bound with adhesive 
tape. The bodies of the carburetters are heated by 
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Fig. 5—-WATER CIRCULATING PUMP 


| crank shaft. 





the water circulating from the cylinder jackets to the 
radiator, and in general the design of the carburetter 
is very similar to that described in connection with 
the six-cylinder 260 horse-power engine, except that | 
the axis of the throttle valve is vertical instead of 
horizontal, while a slow running adjustment is 
provided in connection with the pilot jet. 


CRANK CASE. 


The crank case is in two main parts, the lower 
portion being illustrated in Fig. 4. As shown in 
Fig. 1, the lower portion is formed with a false bottom 
which is divided into three compartments by two 
transverse partitions. The forward and rear compart- 











CASE OF EIGHT-CYLINDER ENGINE 


design described in connection with the 260 horse- 
power engine in our issue of March Ist, the only 
noticeable difference being in the arrangement of the 
vertical shaft at the rear end driving the overhead 
cam shaft. On the six-cylinder model the water 
circulation pump is-situated below the plane of the 
In the older model, as shown in Fig. 1, 
it is placed well above the crank shaft. The manner 
in which the pump is mounted on and driven from 
the vertical shaft driving the cam shaft is illustrated 
separately in Fig. 5. Just above the bevel wheels of 
the magneto shafts the vertical shaft is fitted with 
one-half of a dog clutch. The other half of this 
clutch is fitted to the lower end of a sleeve surrounding 
the vertical shaft. The pump rotor fits over six 
serrations formed on the outside of this sleeve, and is 
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Fig. 6—FRICTION CLUTCH PULLEY 


so far free that it can be pressed upwards by a spiral 
spring below it in order to make a water-tight joint 
between its upper end and the lower face of the 
bearing for the sleeve. It would appear that the 
floating action of the rotor cannot be thoroughly 
relied upon, as it is apt to be stopped by rusting of 
the parts or by the accumulation of mud. 


LUBRICATION. . 


The oil pump, situated in the rear sump below the 
false bottom of the crank case, is driven by bevel 
wheels and worm gearing from the end of the crank 
shaft. The drive to the oil pump is somewhat less 
direct in the newer engine, by reason of the water 
circulation pump having been brought down to a 
position close beside the oil pump. The design of the 
oil pump in the o!der engine is complicated, but is less 
so than that of the pump found in the newer engine. 
We described the latter pump fully in our issue of 











March Ist. The design of the former is very similar, 
and need not be gone into in detail. The pump 
fulfils the same functions as in the case previously 
dealt with, namely, (a) it delivers oil under pressure 
from the rear sump to the crank shaft and connecting- 
rods, (b) it delivers a small charge of fresh oil from the 
service tank at each stroke of its plungers to the main 
bearings, the cam shaft bearings and the valve gear, 
and (c) it draws the returned oil as required from the 
forward sump over into the rearsump. The reduction 
gear wheels are lubricated by oil retained in a trough 
formed in the lower portion of the gear casing. 


Arr Pump. 


The air pump whereby the petrol tanks are placed 
under pressure is, in the case of the 260 horse-power 
engine, situated at the front end of the overhead 
cam shaft, and is driven therefrom by means of an 
excentric. In the older design, as shown in Fig. 1, 
it is situated towards the rear end of the cam shaft, 
and is operated by a cam and a roller attached to the 
end of its spring-loaded piston. 


WrreLtess Dynamo DRIVE. 


The wireless dynamo is driven by belt from a pulley 
at the rear end of the crank shaft. The pulley, as 
shown in Fig. 6, has a friction clutch incorporated 
with it. This clutch, by means of a cable and lever, 
can be operated either by the pilot or the observer. 
The pulley, of aluminium, runs on a double ball 
bearing mounted on an extension of the crank shaft. 
The extension referred to is splayed out in the form 
of a plate filling the open side of the driving pulley. 
On this plate twosemi-circular forged steel brake shoes, 
lined with bronze on their outer faces, are pivoted. 
The free ends of these brake shoes are pinned to the 
short arms of two small bell-crank levers, which in 
turn are pivoted on the plate. Between the adjacent 
ends of the shoes strong spiral springs are arranged. 
These springs tend to force the shoe faces against the 
inside of the pulley rim and so to engage the drive. 
The ends of the long arms of the bell crank levers can 
be moved by means of two striking wedges forming 
part of a central sliding member which is connected 
by cable to the pilot’s or observer’s operating lever. 
Thus when the central member is pulled outwards, 
the springs are left free to force the brake shoes 
against the pulley rim. When itis pushed inwards 
the springs are compressed and the brake shoes 
withdrawn from engagement. 


THe RepvucTion GEARING.—A SUGGESTION. 


The official report prefaces its description of the 
mechanical features of the reduction gearing with the 
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FOR DRIVING WIRELESS DYNAMO 


remark that the eight-cylinder Mercédés engine is 
apparently the first in which the enemy has attempted 
to introduce an indirect propeller drive. As to why 
he made the attempt the report is silent. Yet it is 
a very puzzling feature of the design. The necessity 
for any reduction gearing at all is not obvious. The 
speed of the engine, 1350 revolutions, is not too high 
for a direct-coupled propeller. In the 160 six-cylinder, 
which chrortologically preceded the 240 eight-cylinder 
engine, and in the 260 and 180 six-cylinder engines, 
which were designed after it, the speed is even higher, 
1400 revolutions ; yet the propeller in all three cases 
is directly coupled to the crank shaft. It cannot be 
that the designers desired merely to displace the centre 
line of the propeller shaft, for in this event they would 
naturally have introduced unit ratio gear wheels as 
they obviously had room to do. The reduction 
gearing adds materially to the overall length of the 
engine, yet there are signs elsewhere that the designers 
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were anxious to keep this length as low as possible, 
even to the extent of paring a few millimetres off the 
length of the big-end brasses. It seems logical, 
therefore, to conclude that the gearing was introduced 
to meet some extraneous requirement. The speed 
given to the propeller shaft, 877 revolutions, is 
peculiar in itself, and is markedly low for a modern 


similar to the 260 six-cylinder type already described. 
Only a few differences of detail need be noted. 

The pistons show a reversion to the concave crowns 
of the earlier designs. Convex crowns are found only 


THE 180 Horsre-POWER SIX-CYLINDER ENGINE. 


The 240 horse-power eight-cylinder engine, described 
above, having been replaced by the 260 six-cylinder, 
and the latter engine having apparently proved very | in the 260 six-cylinder model. 
successful, the early 160 six-cylinder engine was| The situation of the water circulating pump below 
remodelled on the lines of the 260. The design | the level of the crank shaft follows the practice intro- 
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aeroplane propeller. Bearing all these facts in mind, | produced was the 180 six-cylinder engine, illustrated | 
we would suggest that the engine was built to suit | in Fig. 7. 


Sway Sc. 
Fig. 7—180-H.P. SIX-CYLINDER ENGINE 


duced in the 260 six-cylinder design. At the lower 
An example of the new type was recovered | end of the vertical driving shaft an alteration is to be 


a design of propeller of which a stock already existed. | from an Albatross biplane scout—see Fig. 1¢—which | noted. Here a ‘“ Skefko”’ universal ball bearing is 
We know that the enemy is suffering from a shortage | was shot down by anti-aircraft gun-fire on November | used simultaneously as a radial and as a thrust 


of mahogany, walnut, and other hard woods commonly | 
used for aeroplane propellers. 
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Fig. 8—VALVE GEAR OF 180-H.P. ENGINE 


triplane the propeller is formed of laminations of | 
walnut, ash and maple. 
laminations of the propeller are of walnut and two 
kinds of mahogany, but the lamin vary in thickness | 
in such @ way as to suggest that he is forced to use up 
odd thicknesses of timber, or that he has discovered | 
some highly scientific principle concerning which we | 
are ignorant. It may at least be taken as certain | 
that the enemy would be willing to give himself | 
considerable trouble in order to utilise any stock of 
propellers which for some reason could not be | 
employed for their original purpose. What were the | 
propellers which presumably were so employed in the | 
present instance ? Were they a stock of the relatively | 
slow speed propellers used on airships ? 


Thus injthe Fokker | the Royal Aircraft Factory. 


In the A.E.G. bomber, the | this engine :— 


The engine was subsequently tested at | bearing. The entire weight of the vertical shaft 
is presumably carried by this bearing. It is 


14th, 1917. 







Pressure 
Regulator 


Relief Pressure Valve 




















C SEES — ¢ 
. SWS Oi R etura 


to Base. 












Swain Sc. 
Fig. 9—AIR COMPRESSOR 
The following are the leading data connected with | mounted inside a steel sleeve let into the crank case. 


Each cylinder is fitted with one inlet and one 
| exhaust valve instead of two of each as in the 260 


Cyiadees — | six-cylinder engine. The valve operating gear is 
es — 10m; | proportionately simplified, although the general idea 


| followed, as shown in Fig. 8, is the same, and results 
in the complete enclosure of the cam shaft, the valve 
rocker spindles and the rocker arms engaging the 
cams. The rocker arms are integral with their spindles. 


Compression ratio. . Be 4.64 to l. 
Average B.H.P. and speed 174 at 1400. 
Fuel consumption per hour 94.83 pints. 


Oil Robe ccd ee 


Weight pon —— (ary) Be ae. The spindles are carried, without bushings of any 
Weight of fuel and oil per hour stipes, OR2ES%: kind, within bearings formed on the malleable cast 
Gross weight of engine and cooling system ‘ iron casing for the cam shaft. The lubrication of the 

with fuel, oil and tanks for six — Pe beg rocker spindles is effected in an indirect manner. 


Weight JS in’ 
i st Oil thrown off the cams enters through two holes near 


the root of the cam arms, and passes through the 





In its general arrangement the engine is closely 
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interior of the spindles to radial holes which lead it 
to the spindle bearings. 

In the 260 horse-power engine, in spite of its large 
size, only one carburetter was used. 
two are employed, the design being similar to that of 
the carburetters used on the 240 horse-power engine— 


see Fig. 3. The two carburetters, however, are not | 
entirely separate, for they are enclosed in a common | 


water jacket of cast aluminium. 
While the situation of the air pump at the front end 
of the cam shaft is the same as in the 260 horse-power 


engine, the design of the pump, as shown in Fig. 9, | 
has been altered. Having tried a cam, then an | 


excentric, the designers now drive the pump by 
means of a small crank. The longer end of this 
crank shaft is formed with a blind bore and externally 
with splines, which engage with internal serrations in 


the hollow cam shaft. The crank shaft thus closes | 
the end of the cam shaft bore. Oil is introduced into | 


the latter through feed holes bored through the end 
of the cam shaft and the crank shaft, and returns 


from the cam shaft casing to the crank case of the air | 


pump, whence it drains away to the main crank case. 


In this engine 


_- — 


| 
, Helmholtz, who were fitted to discuss the struc- 
|ture of the ear, both from the physical and the 
anatomical points of view, but it remains true that 
no explanation satisfactory both to the pure phy- 
| sicist and the pure anatomist has been advanced as 
to how sound wave actions reach the auditory nerves. 
We are not going to attempt to summarise exist- 
ing theories as to how sound waves are converted 
; into nerve stimuli within the human ear. It would 
be impossible for us to do so without first describing 
in tedious detail the very complicated structure of 
our organs of hearing. It is sufficient to say that, 
according to Helmholtz’s theory, our ears are fur- 
|nished with certain fibres which constitute some 
15,000 separate resonators, and which, when set 
vibrating in sympathy with the sound waves received 
on the drum of the ear transmit nerve stimuli to the 
brain. Helmholtz’s theory for long dominated the 
| Situation, not because it was completely satisfactory, 
but apparently because nothing better could be set 
up in its place. For some time past it has been recog- 
| nised by many anatomists that this theory could not 
be correct. For one thing, it postulated a capacity 


| 
| 
| 
| 
| 











Fig.10—-ALBATROSS BIPLANE SCOUT 


Over-run ports are drilled in the pump barrel to admit 
the air. Delivery to the fuel tank is effected through 
a central overhead valve immediately above which is 
a pressure regulating and air relief valve. Any oil 
carried past the delivery valve is trapped by means of 
a gun-metal sleeve surrounding the top end of the 
pump barrel. The situation of the air pump at the 
front end of the engine would seem to make it difficult, 
or impossible, for the pilot while flying either to 
adjust the pressure within the fuel tank or to clear 
the air pump of any oil trapped by the arrangement 
just mentioned. 








LITERATURE. 

An Inquiry into the Analytical Mechanism of the 
Internal Ear. By THomas Wricutson, Bart., 
M. Inst. C.E., with an appendix on the Anatomy 
of the Parts concerned, by ArtTHUR Kertu, M.D., 
F.R.S., London: Macmillan and Co., Limited. 
Price 12s. 6d. net. 

THERE is no particular reason, so far as we can see, 

why this book should have had an engineer for its 

author. The subject with which it is concerned lies 
in the border land between physics and anatomy, 
and has no connection whatever with engineering. 





It should appeal professionally to the anatomist, | 


the physicist and the psychologist, and should have 
a wide interest to the musician and all interested 
in the scientific side of music or in acoustics generally. 


But to the engineer as an engineer it makes no special | 


appeal other than the fact that its author is a fellow- 


craftsman. In brief, the book is not the outcome | 


of Sir Thomas Wrightson’s training and experience 
as an engineer, but of his studies, as an amateur 
musician during his leisure hours, of the science of 


acoustics. It will find readers among engineers, 


but it will do so only because it affords them an oppor- | 


tunity for pleasurable trespass into a domain of 
science other than their own. 
The title of the work will doubtlessly convey to 


the general reader little more than a broad indication | 
of the subject with which it deals. Let us, therefore, | 
expand the title so as to make its meaning clear to | 


those who do not possess special knowledge of anatomy, 
and but a limited knowledge of acoustics. The phy- 
sicist, as we know, has succeeded very completely 
in explaining how sound is created and how it is trans- 
mit ei from its soirce to the external ear. At the 


ear the work of explanation ceases to be a matter of 
pure physics and becomes largely a matter for the | 
anatomist. The pure anatomist, however, regards 
the ear primarily as a piece of architecture, whereas 
further explanation as to how we perceive sound 
requires the ear to be regarded primarily as a machine. 
There have been many able investigators, such as 


on the part of the brain, whereby the brain was able 
to discriminate between and analyse an immense 
number of different nerve stimuli. For another the 
system of resonators imagined, left unexplained the 
functions of many elements in the structure of the 
internal ear. 

Were we so constructed that we could perceive, 

through our ears, only one system of sound waves 
at a time, the structure of our hearing organs would 
doubtlessly be comparatively simple, although the 
power to perceive separately all systems of sound 
| waves between the limits of audition would pre- 
sumably require a fairly complex mechanism. In 
actual fact, however, we are endowed with means 
whereby we can take in, analyse and appreciate all 
the notes played simultaneously by a hundred and 
more musicians, and, at the same time, hear the 
whispering of our neighbours, the sound of their 
movements, even the noises of the street outside 
the concert hall. The organs by which we may so 
hear and analyse such a multitude of simultaneous 
sounds cannot be simple in structure or capable of 
being easily understood. The tendency of enlight- 
ened opinion has been to seek a fairly simple expla- 
nation up to a point, and then to throw the rest of 
the problem on to the nerve fibres and the brain, a 
procedure virtually equivalent to giving the problem 
up. 
Sir Thomas Wrightson, possibly because he is an 
| engineer, has sought to roll the curtain back further, 
to advance, by several stages nearer the brain, the 
point at which we can say that molar action ceases 
| and molecular action begins. He has succeeded in 
so doing, at least to his own satisfaction and that of 
| Dr. Keith, but to what extent his theory will succeed 
in supplanting Helmholtz’s we are not in a position 
to pronounce an opinion. We cannot here indicate 
| what his theory is, further than by saying that it 
rejects the conception of resonators, and that it is 
founded on a most thorough examination of the 
| anatomy of the ear. He rejects the principle of 
| resonance because it requires that the sound waves 
on their way to the resonators—the fibres of the 
basilar membrane, according to Helmholtz—should 
be transmitted through an inelastic medium, the 
liguids of the cochlea. His endeavour is to show 
that the auditory nerve is excited by direct means, 
and that the centre of hearing in the brain is called 
upon not to discriminate between the stimuli pro- 
| duced by fifteen thousand or so resonators, but merely 
| to sort out, according to the time intervals separating 
| them, the messages passing from the internal ear 
| along the auditory nerve to the brain. 

The book, it must be confessed, is not at all easy 
to read.. It is a purely scientific work, and, in spite 
| of the interest of its subject, will repel rather than 
| attract the “ popular” reader. Those who take it 
| up for serious study, and who are better acquainted 


| with physics than with anatomy, would do well to 





read Dr. Keith’s appendix first before passing on 
with Sir Thomas Wrightson to his own discussion 
of the anatomy of the internal ear. Dr. Keith’s 
contribution is, in part, a history of the development 
of our knowledge concerning the structure of the ear, 
and, as nearly always is the case, an acquaintanceship 
with previous ideas on the subject will be found 
materially to assist us in grasping those of more recent 
growth. 
SHORT NOTICES. 

Tables of British Decimal Coinage and Metric and British 
Weights and Measures. By A. J. Lawson, M. Inst. C.E. 
Published on behalf of the British-Italian Commercial 
Association, by Eyre and Spottiswoode. Price 5s, net.-— 
The author of this book, the primary object of which is 
the facilitation of all business transactions between this 
country and Italy, is an avowed advocate of the metric 
system. In writing in explanation of the tables, he says 
that they are ‘‘ intended for general use, not only in engi- 
neering offices, but also as popular guides in all trades, 
shops, and offices of every kind in which occasion may 
arise for comparing metric weights and measures, the use 
of ,which must soon become compulsory—the italics are 
ours—with the present British weights and measures. 
Their greatest utility will therefore be found in the brief 
transition period between the passing of the Act of Parlia- 
ment enacting the change from the old system to the new, 
and the date of putting the Act into force.” This period, 
he thinks, might be limited to a time not exceeding three 
months, though possibly it might be fixed at one year, 
more or less, ‘either period being more than sufficient 
for every person of ordinary intelligence to become per- 
fectly acquainted with the simple details of the metric 
system.” To find such statements in the preface of a 
book of this character hardly inclines the reader in its 
favour. To imagine that the effects of such an upheaval 
as would be caused by the compulsory change of standard 
as that from the yard or the inch to the metre and milli- 
metre would cease to be felt after a period of three months 
or even of a year, is to show a complete misconception of 
the results of making the change compulsory ; and to 
suppose that the change would be welcomed by our manu- 
facturers in general—as the author apparently does— 
is to evince ignorance of the true state of affairs. More- 
over, if the tables are only to be of real use during such 
a period as three months, it would seem hardly to have 
been worth while to go to the trouble of compiling them. 
As to the tables themselves, however, nothing but good 
can be said. They comprise the usual details and a lot 
of other things besides, such as the force of gravity at 
various places, resistance of trains on the level on gradients, 
and on curves, screw threads, earth work measurements, 
velocity of falling bodies, &c., and in each case the expla- 
natory headings, &c., are all in Italian and English. In 
fact, the book is likely to prove principally useful because 
of these somewhat unusual additions, since conversion 
tables of ordinary British and metric measures already 
exist. There has, however, been dragged into it some 
entirely extraneous matter in connection with a proposal 
of the author to convert our present system of coinage 
to a decimal currency. The author even goes so far as 
to give conversion tables from Italian currency into the 
proposed new British currency and vice versd. As it stands 
all this matter is quite valueless, and only adds to the size 
of the book without any compensating advantage. 


A Text-book of Physics. By J. Dunean and 8. G. 
Starling. London: Macmillan and Co., Limited. 
Price 15s.—This volume is described as being intended 
“ for the use of students of science and engineering,” and 
in our opinion it should fulfil its object with every success. 
Those who know Mr. Duncan’s small volume on ** Steam 
and other Engines” will not need to be told that in this 
book we have something different from the ordinary kind 
of hackneyed treatment of physics. The average course 
in physics, we fear, places facilities before a student for 
acquiring a more or less thorough knowledge of the 
Carnot “ engine,” but leaves him quite at sea in endeavour- 
ing to understand the action and construction of a 
commercial gas or oil engine. It equips him with powers 
to tackle various problems in thermodynamics, but fails 
to explain the circulating system of the kitchen boiler. 
Mr. Duncan, an engineer, and Mr. Starling, a physicist, 
have set out with the object of providing a course of study 
in which the scientific aspects of physics should be con- 
nected with its modern practical applications more 
intimately than has hitherto been usual. They have, we 
think, succeeded admirably in their intention. Their 
book is to be cordially recommended to the notice of all 
students of physics who intend to become engineers. 


Practical Flying. By Flight-Commander. W. G. 
McMrinntieEs, R.N. London: Temple Press, Limited. 
Price 3s. 9d. net.—This excellent little book should bs 
of the very greatest value to all flight pupils entering the 
Royal Air Force. It is designed especially for them, and 
aims at a complete treatment of the difficulties and 
problems which a pilot pupil has to face during his period 
of instruction. Being meant primarily for those who 
intend to fly rather than for those who intend to design or 
build aeroplanes, it wastes no time in explaining un- 
necessarily the scientific aspects of flight, but concentrates 
its attention on flying customs and airmanship. Among 
other subjects, it covers aerodrome practice, cross-country 
flying, “‘ stunt ” flying. map reading, the use of instruments 
and night flying. It is ably and yet simply written, and 
even those who, though interested in aviation, have no 
intention of becoming pjlots, will find it very interesting 
to read. The illustrations are numerous and clear, and 
have been provided by Flight-Lieutenant E, L. Ford, R.N. 
There is a short ‘introduction by Major-General Brancker, 
the Royal Air Force’s Controller-General of Equipment, 
and a brief discussion of the medical aspects of aviation 
by Dr. H. G. Anderson, Temp. Surgeon, R.N. 





BOOKS RECEIVED: 
The Design of Toothed Gear. By Claude W. Hill. 
London : Chas. Griffin and Co., Limited. 3s. 6d. net. 
Drainage Problems of the East. By C. C. James. London 
Publishers : The Times of India, 99, Shoe-lane, E.C., 4. 
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RAILWAY MATTERS. 





Tue London Gazette contains an Order applying to 
lreland from to-morrow, June Ist, the Railway (Passengers’ 
Fares) Order, authorising an increase of ordinary passenger 
fares by 50 per cent., the same as on the railways of Great 
Britain. ‘ 

Ir has been decided to construct branches from Mascota 
and Autlan, to connect with the new line of railway now 
being built between Guadalajara and Chamela, a port on 
the Pacific ocean. ‘These branches will open up rich 
mineral and agricultural regions, 


PROCEEDINGS have recently been taken ‘at Cardiff 
against a local firm for letting wagons on hire without a 
permit from the Ministry of Munitions, Ten summonses 
were taken out, but only one was proceeded with, and in 
it the defendants were fined £100. 


An application is pending before the Department of 
Communications and Public Works for the construction 
of an electric railway connecting Tampico with Mexico 
City, passing through the capitals of the States of Vera 
Cruz, Tlaxcala and Puebla, as well as many other important 
towns. 

For some weeks there has been in use on the west -bound 
platform of the Piccadilly tube station at Knightsbridge 
a queue system whereby passengers cbtain access to the 
trains, in the order in which they arrive on the platform. 
It has been such @ success that the same method is to 
be employed at Holborn and Dover-street also. 


Tue last section of the Katanga Railway reached 
Bukama, on the river Congo, on the 22nd inst. There 
is now direct railway communication between that*plate 
and Cape Town, vid Rhodesia and Bechuanaland. The 
450 miles of line from the Rhodesian frontier to the Congo 
have taken rather less than eight years to construct. 
Of the total nearly 200 miles have been laid since the out- 
break of war. 

Tse inquiry into the administration of the railways 
of Rhodesia, which Mr. W. M. Acworth was appointed to 
hold, related to (1) The manner in which the funds required 
for the railway system of the territory have been pro- 
vided. (2) The financial policy of the companies owning 
the said railways. (3) The scale of rates charged by said 
companies in respect to the carriage of goods and agri- 
cultural and mining products. 


‘Tue Chesapeake and Ohio Railway has discontinued the 
publication of its staff magazine. There are in this 
country at least six railway staff magazines, the publication 
of which might appear to be an unnecessary use of paper. 
As they, however, furnish a very ready means for keeping 
the staff at home in touch with those serving with the 
colours, their discontinuance should not, we think, be put 
into operation unless urgently necessitated. 


One of the disadvantages created by the recent with- 
drawal of trains in Ireland is that fish that used to be on 
the 10.5 a.m. train from Burtonport and due in London- 
derry at 2.52, where it could catch the Stranraer boat 
train leaving the latter city at 3.30, has now to be held 
up for 24 hours. The President of the Board of Trade has, 
therefore, been asked if he can change the arrangements, 
and Sir Albert Stanley has promised to consider the matter. 


Tue Board of Trade Returns show that the exports of 
railway material for the first four months of the present 
year were as follows; the corresponding figures for the 
four months of 1917 are shown in brackets :—Locomotives, 
£516,968 (£472,512) ; rails, £237,755 (£243,728) ; carriages, 
£363,877 (£84,579) ; wagons, £100,365 (£168,175) ; wheels 
and axles, £135,920 (£62,744); tires and axles, £192,896 
(£206,993) ; chairs and metal sleepers, £21,379 (£32,569) ; 
miscellaneous permanent way material, £214,562 
(£158,260). The weight of rails exported was 12,363 tons 
(15,527 tons), and of chairs and metal sleepers, 1498 tons 
(2376 tons). 


AccorDING to a Reuter’s telegram, Mr. McAdoo, 
Director-General of United States Railways, has approved 
of the report of the Railway Wage Commission 
recommending an increase of wages to railwaymen 
amounting to £60,000,000 yearly. He has ordered the 
increase, which is to come into force on June Ist, to be 
retrospective as from January Ist. To meet these wages 
increases and other costs, Mr. McAdoo has ordered that 
railway freight rates shall be raised by 25 per cent. He 
has also authorised slightly increased passenger rates. 
The higher freights are to come into force as from June 25th. 
Export and import rates are ordered to be cancelled, and 
there will be new domestic rates applying to and from 


ports. 

Tue Atchison, Topeka and Santa Fé Company is 
constructing about 23 miles of concrete roadways, 12ft., 
10ft., 8ft. and 6ft. wide, in the shops and stores yards at 
Topeka to be used (1) for trucking and hauling storehouse 
supplies to and from storage and the shops; (2) trucking 
from the shops and.storage to cars for shipment, and 
(3) for use as fire-fighting apparatus. The stores depart- 
ment, after making a study of the hauling and trucking 
conditions, which included a series of tests by the test 
department covering the performances of an electric 
truck loaded and unloaded, with and without trailers 
under load, and moving over earth, oiled cinders, wood, 
and iron roadways, found the greatest economy would 
result by the building of a system of concrete roadways. 


A PAPER. was read recently before the Chambers of 
Commerce of the United States at a meeting held in 
Chicago by Mr. Alba B. Johnson, the president of the 
Baldwin Locomotive Works, and in a subsequent dis- 
cussion, the author said that in 1914 the capacity of the 
Baldwin Works was 48 engines a week ; now it was 16 to 
20 per day of all locomotives, including small and light, on 
the average. He declared that all transportation need 
of the future could be taken care of by existing plants, if 
the demand were regulated. The downfall of Russia was 
the direct result of its failure to adopt and live up to an 
adequate railway equipment policy. When an expert 


report said that 5000 additional locomotives should be 
obtained within a year and 15,000 would be needed 
within a few years, the Government ordered in a year 
only 194, 





NOTES AND MEMORANDA. 





Some ten or twelve years ago in an American University 
some tests were carried through to determine how small 
was the cut of a grinding wheel that would produce visible 
sparks from hardened high carbon steel. The smallest 
reduction in diameter was found to be .005 mils. 
(.000005in.) or 1-200,000th part of an inch. This shows 
that the modern tolerance on gauge work-of from 1-2 ten- 
thousandths of an inch is not by any means the closest 
limit obtainable. 


RemovinG the centre of a forged axle even if the core is 
perfectly sound, reduces the strength but little because 
the portions removed are too near the centre to add to the 
power of the axle in resisting twisting. The strength of a 
circular forging is proportional to the cube of its diameter, 
so that boring a hole the size of half its diameter only 
reduces its torsional strength 6} per cent:, while the weight 
of the hollow forging is 25 per cent. less than the solid one. 
This, says The Iron Age, means less weight to pay for as 
well as less to carry. 

THouau Switzerland led the world in the early electrolytic 
production of aluminium, France has been the chief pro- 
ducing nation since 1896, and supplied as much as 39.2 per 
cent. of the world’s annual total at the time of the out- 
break of the war. The ten plants for electrolytic alumi- 
nium had in 1914 an aggregate of 140,000 H.P., with a 
capacity of 19,000 tons a year. The three plants of the 
United States supplied 25.8 per cent. of the world’s pro- 
duttion ; the two plants of Switzerland, 12.4; the two 
English plants, 7.8°; the one Canadian plant, 5.2 ; and the 
two plants of Norway, 4.3. French supremacy is due 
to the superior quality of the bauxite mined. 


A WELL-KNOWN authority has estimated the following 
approximate average values of magnitude of the electrical 
quantities in a lightning flash :—Average potential 
gradient at the moment of discharge = 50,000 volts per 
foot. Average potential difference between different points 
of the cloud = 50,000,000 volts. Average current in the 
discharge = 10,000 ampéres. Average duration of the 
discharge = .00005 seconds. Average frequency of the 
discharge = 500,000 cycles per second. Average energy 
of the discharge = 10,000 K.W. seconds. Average power 
of the discharge = 250,000,000 H.P. The maximum 
current in a discharge may in some cases be more than 
20,000 ampéres, while estimated frequencies of the order 
of 2,000,000 cycles per second or more are commonly 
referred to. 

A NEw form of voltaic cell, with electrodes of zinc and 
carbon in a solution of salammoniac, which is due to 
M. Féry, has been in use for some time on two of the 
French railways, says La Nature. The negative electrode 
is a plate of zinc which rests on the bottom of the glass 
containing-jar, the copper wire connected to it being 
insulated up to a point well above the level of -the solution 
in the jar. The positive electrode is a carbon tube of 
diameter about half that of the jar, pierced with holes, 
which rests on the zinc plate, being insulated from it by an 
ebonite cross. The evaporation of the salammoniac 
solution is retarded by the wooden cover. During the 
action of the cell the lower part of the solution becomes 
acid owing to the descent of the dense zine chloride, 
while the upper part becomes alkaline owing to the 
ammonia produced. The depolarisation of the cell is 
effected by the air alone. The electromotive force of 
the cell is 1.18 volts, and a cell giving 90 ampére-hours 
weighs only 2.1 kilos. 

THE question of the vibration of large buildings due to 
heavy traffic in the streets has been engaging the attention 
of experts in Paris for some considerable time. Various 
remedies have been suggested, such as leaving greater 
space between the floor-boards and the ceiling and filling 
in this space with clinker or powdered or granulated cork, 
and laying the floor boards on this insulator ; inserting 
large slabs of cork between surfaces in contact, &c. 
According to La Nature, of May 11th, a French firm of 
agglomerate cork manufacturers has recently carried 
out an important work of insulation at a large building. 
Under the pavement, and against the foundation wall of 
the building; was built a small wall of agglomerate cork, 
suitably impregnated with pitch to prevent decomposi- 
tion. Further, the masonry arch on the path leading up 
to the building, was covered with a second arch of com- 
pressed cork 8in. in thickness. The cork composition 
employed had a crushing strength of 50. kilos. per 
square cm. (711 lb. per square inch), and was able to 
support a load of 5 kilos. per sq. em. (71 Ib. per square inch) 
without yielding. On conclusion of the work of insula- 
tion, the cork arch was covered with a cement coping, 
and the pavement relaid. The result has been a consider- 
able diminution of vibration in the rooms of the house. 


LARGE quantities of acetic acid are used in the prepara- 
tion of rubber in Ceylon, and, with a view to its production 
locally, experiments have been carried out on the 
distillation of cocoanut shells and of vera or virai wood. 
The former gave excellent results, the crude aqueous 
distillate containing from 8 to 12 per cent. of pure acetic 
acid, whilst the creosote produced can be utilised for the 
preparation of smoked rubber. A number of estates 
which grow both cocoanuts and.rubber have installed 
small stills for the distillation of cocoanut shells which 
are now producing all the acetic acid required on the 
estates for the manufacture of rubber. The vera wood is 
the product of a small tree or shrub, which is very abundant 
in the dry forests in parts of the Northern and North 
Central Provinces of Ceylon. No country in the world 
produces such a variety of oil seeds in commercial 
quantities as India. West Africa has probably a greater 
variety of this class of raw materials, but of these only 
two, palm kernels and ground nuts, are of great commercial 
importance. The great value of India’s trade in oil seeds 
is not generally realised, in spite of the fact that the 
production in India is probably well over 5,000,000 tons 
in quantity and £50,000,000 in value per annum. Accord- 
ing to the Bulletin of the Imperial Institute, the exports 
of oil seeds from-India in 1913-14 amounted to nearly 
1,600,000 tons, valued at approximately £17,000,000. To 
this there must be added an export of about 3,250,000 
gallons of oil valued at nearly £400,000, and an export of 
nearly 200,000 tons of oil-cake worth about £1,000,000. 





MISCELLANEA. 


Ir is reported that the Ministry of Labour has requested 
the National Employers’ Federation to nominate a 
representative on the Labour Resettlement Committee. 


WHEN it comes to utilising the last heat unit in a pound 
of coal, the isolated plant for combined lighting and heating 
need not take off its chimney cap to any central station, 
says Power in an article on “‘ The Ultimate B.T.U.” 


APPLICATION has been made for permission to establish a 
line of steamers between the ports of La Paz, in Lower 
California, and Topolobampo, in the State of Sinaloa. 
Communication between those places has hitherto been 
difficult and development has in consequence been 
retarded. 

In the period from August 3rd, 1917, to April 25th last, 
5307 vessels, representing an aggregate gross tonnage of 
16,150,000 tons, have been repaired in British yards and 
returned to service. This gives a weekly average for the 
period of 414,105 gross tons, but the weekly average for 
some weeks past has risen to over 500,000 gross tons, and is 
steadily increasing. : 

A pDIScOvVERY has been made in the mountains near 
Tampico, Mexico, of a deposit of onyx that is said to be of 
superior quality, and to be equal to the famous quarries 
of the same material in the State of Puebla, whose product 
has been utilised extensively in the embellishment of 
many public and private structures throughout the 
Republic and elsewhere. The new discovery will be 
developed at once on a large scale. 


For some years past the U.S. Bureau of Mines has been 
developing an electric methane detector for use in mines. 
The results of the work, it is reported, have been gratifying, 
and the detector promises to become a deyice that instantly 
will detect less than 0.25 per cent. of gas. Although some 
difficulty was experienced at first in making the 
sensitive part of the instrument durable and reliable, the 
results recently obtained have been encouraging. 


A DETAILED, scientific report on Portland cement of 
Indian manufacture, by Mr. H. A. F. Musgrave, 
Superintendent of Local Manufactures and Government 
Test House, Alipore, is published by the Government of 
India Munitions Board. Mr. Musgrave finds that Indian 
Bundi and Katni cements, as at present manufactured, 
are equal to the best English brands, also that the same 
is true of Porbandar cement, except as regards its tensile 
strength, which is somewhat low. 


A SECOND electric furnace is now being erected at the 
Robinson Deep mine on the Rand, where the existing plant 
is turning out 70 or 80 tons of shoes and dies per month, 
meeting, say, 10 per cent. of the requirements of the mines. 
When the second furnace is installed, it is hoped that there 
will be a regular output of 100 tons per month, says the 
Cape Times. An advantage of this extension will be that 
there will be no necessity to cease operations when a 
furnace has to be relined. Since it is impossible to import 
electrical material for a new furnace, odds and ends have 
to be collected from mining places, but as in the case of 
the existing plant, the difficulties are being overcome. 


Tue Engineering Standards Committee, which, as is 
well known, was formed in 1901 by the leading Engineer- 
ing Institutions, has now become incorporated under the 
Companies Acts, 1908-1917, the word Limited being 
omitted by license of the Board of Trade. The committee, 
therefore, becomes now a corporate body with a legal 
entity, and is thus enabled to maintain its position in 
regard to its brand, which has been largely used in a 
number of the British Standard Specifications. The 
wider use of the brand by manufacturers generally who 
are working to the British Standards, should be of mate- 
rial advantage to the British engineering industry through- 
out the world. 


Accorpi1ne to German Patent No. 288,626 granted to 
Fr. Krupp A.-G.,a steam-tight inspection window is 
provided in the housing of a turbine. If desired, a 
number of such windows may be provided at different 
points round the housing, so as to permit inspection of the 
blade clearance over the whole length of the turbine 
without unduly weakening the housing. The sector of 
guide blades which spans the inspection window may be 
milled from the solid or built up from component parts, 
soldered or riveted together so as to be of sufficient 
strength. The window, according to Elektrotechnik und 
Maschinenbau, extends over at least one ring of moving 
and one of stationary blades. 


TuHE successful establishment of the British dye industry 
is dependent upon not a few factors, and the incidence of 
railway charges upon the industry’s raw materials and 
intermediate and finished products is by no means the 
least important, says the Chemical Trade Journal. 
Chemical manufacturers as a whole have good reason in 
asking that the rates for the railway transport of their 
raw materials and manufactures should be revised by a 
body of men with some knowledge of the industry and of 
the properties of the products which it produces. Railway 
charges in this country for most of the products of the 
chemical trades will not bear comparison with those of the 
United States, Germany, or France, mainly because the 
British railway companies’ views as to the dangerous 
nature of the goods are so widely different from those held 
in other countries. 


AN attempt was made on 27th inst., at J. Crichton and 
Co., Limited’s Shipyard, Saltney, near Chester, to establish 
a record for hand riveting. The squad engaged—Oakes, 
Edge and company—commenced at 6 u.m., intending to 
work in three shifts of three hours each. The weather 
was fine but hot. At 2.30 p.m., however, officials of the 
Boilermakers’ Society intervened and stopped the men 
after 6} hours’ work. During this period, 2007 jin. steel 
rivets had been driven into frames for ships’ sides. When 
stopped, the men were perfectly fresh and very disappointed 
at not being allowed to complete the nine hours’ record. 
An inspecting officer was present and the work was carried 
out to his satisfaction. This is said to be the first attempt 
to set up a hand riveting record in this country, the 
recently established records for riveting having been 
carried out with the use of pneumatic tools, 
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The Naval Situation. 


THE second anniversary of the Battle of Jutland 
affords a fitting opportunity of surveying the general 
naval situation as it exists to-day. For some months 
after that battle a lively discussion proceeded as to 
whether it deserved to rank as a decisive engagement. 
At that time there were different opinions on the 
subject, but there is only one opinion now. Since 
the battle no German warship, apart from sub- 
marines and an occasional disguised raider, has been 
seen on the open sea. The High Sea Fleet has never 
since ventured beyond its own minefields and shore 
defences, and the German flag, whether naval or 
mercantile, is unknown outside the Baltic or the 
narrow limits of “the wet triangle.” The Battle 
of Jutland must be judged not so much by its tactical 
features as by its broad results, and if that test be 
applied it stands revealed as one of the most decisive 
naval battles in history. This, we believe, was 
realised in Germany at the time, though for obvious 
reasons it was not admitted. Less than a week 
after the battle the Berlin Government resolved to 
adopt unrestricted submarine warfare. The execu- 
tion of this resolve had to be d ferred for nine months 
while the strength of the submarine flotilla was being 
augmented, as Herr von Bethmann-Hollweg has 
since told us, but the Government’s decision dates 
from the first week in June, 1916. -The obvious 
conclusion is that the result of the Jutland battle 
had convinced Germany’s rulers of the hopelessness 
of attempting to impeach British command of the 
sea by straightforward fighting. Though the High 
Sea Fleet escaped annihilation, it suffered so heavily 
in material and moral as to be in no condition to risk 
another encounter. From that time onward the 
costly battleships and battle-cruisers in which Ger- 
many had placed such confidence were relegated to 
the status of floating barracks. They are still afloat, 
and it is possible that several new units have been 
added. But we are not likely to see the High Sea 
Fleet out again unless, or until, the decline of her 
military and economic fortunes compels Germany to 
stake everything on a final desperate throw. 

Meanwhile, for two years Great Britain and her 
Allies have been reaping the fruits of the Jutland 
victory. The overwhelming importance of our 
maritime communications must be patent to the 
least reflective mind, It is no less than true to say 
that if deprived of the free use of the ocean highways 
we could not continue the struggle for a month. 
Germany began her campaign of unrestricted sub- 
marine warfare with absolute confidence. The 
chances in favour of success seemed as nine to one. 
Given a sufficient number of submarines her experts 
were prepared to guarantee a speedy and victorious 
peace—probably in six months, certainly in nine. 
Sixteen months have now elapsed, but a German 
peace is still remote. Only the other day the Naval 
Secretary, Admiral von Capelle, dismayed the Reich- 
stag by informing it that the submarine war had 
proved “ successful, but perhaps not quite as effec- 
tive as some people had hoped.’ This admission 
was scarcely needed ; the facts speak for themselves. 
The submarines, it was confidently predicted, would 
win the war by cutting off the oversea food supplies 
of England, France, and Italy. What are the facts ? 
Here in this country we have had to practise rigid 
economy in consumption, and to put ourselves on 
rations, but at no time has there been a serious 
shortage of essential foodstuffs. At the present 
moment the scale of rations is actually being in- 
creased. As for France and Italy, both countries, 
we gather from official statements, are to-day more 
favourably situated as to imported food than they 
were twelve months ago. The submarine has there- 
fore failed egregiously as an instrument of starva- 
tion. What is more, its failure to hamper, let alone 
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to cripple, the development of our military power, 


has been equally marked. At no time has the steady 
flow of raw material from overseas suffered serious 
interruption. Mr. Churchill’s recent statement of 
what the Ministry of Munitions has accomplished 
furnished conclusive evidence on this point. Yet 
one of the strongest arguments in support of un- 
restricted submarine war was that it would para- 
ing\ lyse the munition factories of the Entente by 
depriving them of certain indispensable material 
which could only be obtained abroad. But 
perhaps the most grievous disappointment Ger- 
many has had to bear is the manifest failure of 
her U-boats to inhibit the crossing of the American 
armies to Europe. Within the last twelve months 
considerably more than half a million American 
troops have made the Atlantic passage, and the 
percentage of loss in transit has been infinitesimal. 
Apparently this fact has had a most depressing effect 
on public opinion in Germany, for a well-known naval 
critic, Captain von Kiihlwetter, has been put up to 
explain why the American transports are able to 
pass to and fro in almost complete safety. The 
explanation, according to this officer, is simplicity 
itself. The transports are so strongly guarded that 
no submarine can deliver an attack without immi- 
nent risk to itself, and, consequently, troopship 
convoys are given a wide berth. It is no news to 
us, but it will be news to the German people, who 
have hitherto been taught to look upon their sub- 
marines as invincible. There are indications that 
the palpable collapse of the U-boat campaign is 
producing a strong reaction in Germany, especially 
as the consequences of this suicidal policy are no 
longer to be hidden. In his speech at Edinburgh, 
last week, the Prime Minister was able to assure the 
country that, while the U-boat is still a menace, it 
is no longer a peril. The distinction is perhaps rather 
fine, but the meaning is clear enough ; submarine 
warfare can no longer exercise a decisive influence 
on the struggle as a whole. The Admiralty, we are 
sure, would not have sanctioned this very momen- 
tous announcement unless it had possessed irre- 
futable evidence to support it. We trust, however, 
that this excellent news will not be made the pretext 
for any diminution of our counter efforts. The need 
for ships—warships to hunt the submarine and patrol 
the seas, and merchantmen to maintain the traffic 
in troops, foodstuffs, and raw materials—is as urgent 
to-day as ever, and unless it is met to the fullest 
extent of our power the U-boat war,may again 
become a grave peril. At the present time we are 
destroying enemy submarines faster than they. can 
be built, and the Allies collectively are building 
merchant ships more rapidly than the enemy can 
sink them. That result is largely due to the splendid 
work of United Kingdom shipyards. But to rest 
on our oars at this period would be a fatal mistake. 
The duration of the war still depends in the main on 
the progress of shipbuilding in this country and the 
United States, and we regret that the Prime Minister 
did not lay more stress on this point. 

Although it.is too early to determine what effect 
the obstruction of the hostile bases at Zeebrugge 
and Ostend has had on the submarine campaign, 
aerial observation shows that both ports are prac- 
tically sealed up, and that submarine and destroyers 
in the canal and at Bruges have not changed their 
positions since the blocking operations were com- 
pleted. A considerable portion of the enemy’s light 
forces is thus immobilised for an indefinite period. 
On the other hand, we know that the widely-adver- 
tised ‘‘ submersible cruisers,” which were reported 
to be building in German yards last year, are now 
at sea. One of these vessels was sighted by a British 
submarine on May 11th, apparently in mid-Atlantic, 
and was promptly sent to the bottom. The new 
type appears to have some formidable qualities, 
particularly with regard to radius and armament, 
but the ease with which this first vessel was des- 
troyed suggests that the underwater cruisers are 
quite as vulnerable as their smaller -predecessors. 
At all events, the Navy may be trusted to deal with 
them in its usual thorough-going fashion, as, in fact, 
it is already doing. Taken for all in all, the naval 
situation to-day is more favourable than at any pre- 
vious period of the war, thanks to the steadfast 
heroism of our seamen in Navy and Mercantile Marine, 
and to the patriotic exertions of the workers in ship- 
yard and engineering shop. 


Works Committees. 


THE changes in connection with conditions regu- 
lating the employment of labour, forced on both 
masters and workers by the war, have served to 
arouse fresh interest in the attempts being made to 
bring about those better relations between capital 
and labour which must, it is recognised, be attained 





if the future industrial position of Great Britain is 
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not to be seriously threatened. The need of creat- 
ing new machinery with this object in view is so 
urgent that nothing should be left undone to assist 
the plans which are now in the making. Many pro- 
posals have been put forward on the subject of the 
necessary new organisation, and there is inevitable 
disagreement on points of detail. There is, however, 
a widespread belief that insufficient attention has 
been given hitherto to the useful functions which 
could be performed by Works Committees. Such 
committees are not, of course, a product of the war 
period, and, indeed, as we are reminded in the report 
of the inquiry into the working of this system which 
has just been issued by the Ministry of Labour, the 
Works Committee may be regarded as older than 
trades unionism itself. Certainly the ‘ Chapel” 
was in existence in printing works before: the end of 
the seventeenth century, and, in the engineering and 
other trades, works committees were formed many 
years ago. The investigation which has been made 
by the Ministry of Labour forms a useful review of 
the experience gained of the working of such com- 
mittees during recent years in the engineering, ship- 
building, and certain other trades, and the facts 
brought out merit careful consideration. 


In some respects, perhaps, we are worse off to-day 
in regard to local organisation, and organisation by 
establishment, than we were a century ago, and, 
although it would be impossible to revive the system 
which was then in existence, it would be a wise thing 
to draw upon the experience of those firms which 
have tested the works committee system in the modern 
era and have realised its advantages. These com- 
mittees exercise a variety of functions. On the purely 
industrial side and constituted on a trades union 
basis they have dealt with questions affecting the 
conditions and remuneration of labour in a given 
works, or have paid attention to works amenities 
such as ventilation, sanitation, and the like, or have 
dealt with the social side, and, in some instances, 
have watched over the interest of women as well as 
male workers. In a majority of cases the older type 
of works committee has been composed entirely of 
representatives of labour, but such committees have 
occasionally included men drawn from the ranks of 
employers, and, in such instances, have developed 
into something approaching a Conciliation Board. 
War conditions have led to important develop- 
ments of the work of such committees and of their 
constitution. It is clear, for example, that. the 
relaxation of Trade Union rules has, to a certain 
extent, lowered the status of the union officials and 
has at the same time enhanced the prestige of the 
shop stewards. Thus, to quote Industrial Reports, 
No. 2, just issued by the Ministry of Labour, to which 
reference is made above, “ One effect of the war has 
been to enhance the position and prestige of the shop 
stewards. The loss of the right to strike has depressed 
the position of Trade Union officials, who were thus 
deprived of the chief weapon they controlled, and, 
if they organised strikes, would have been liable to 
prosecution. Under these conditions the shop 
stewards, more unknown and therefore less exposed, 
began to exercise more power.” Or, again, “ Even 
when the committee is elected by all the workmen, 
unionist or non-unionist, voting by departments, 
the tendency of the works is strongly unionist, is 
towards the election of representatives who are all 
unionists, and are also, either altogether or in part, 
shop stewards of their unions. In one works, with 
4000 workmen,. the Works Committee, of twenty- 
one members, elected by a general vote of the men 
workers, is entirely composed of shop stewards.” The 
italics are ours, This is a significant change, which 
has at times been revealed as a disadvantage. It 
has been necessary also to take account of the con- 
ditions arising out of labour dilution, and, in some 
cases, it has been decided to form two committees, 
one representing the skilled trades and the other 
the unskilled and semi-skilled men. The report on 
this part of the problem indicates that dilution has 
been one of the most potent forces in forwarding 
the works committee movement. Questions have 
naturally arisen in connection with the method of 
election of the committee—if it should be based on 
the industrial organisation of shop stewards or on 
a general vote, but the opinion is expressed that, 
wherever it is possible, the committee should be 
formed of shop stewards or trade union represen- 
tatives, whilst, at the same time, it is admitted that 
‘individual committees would on very different lines 
have been in every way successful.” It is regarded 
as important that representatives of the firm who 
meet the committee, or, if it is a joint body, sit on 
the committee, should include the general works 
manager, the labour superintendent, if such an official 
has been appointed, and one or more of the directors, 
and there will be general agreement with this recom- 
mendation which brings the worker into direct con- 





tact through his committee with the heads of the 
business. Care must, of course, be taken to define 
the relationship of the works committee to the dis- 
trict committees of the trades union, and some demar- 
cation of functions must be made, in order that 
questions of general application may be left to be 
settled between associations of employers and trades 
unions. Two other questions are involved in the 
relations of works committees and trades unions ; 
one is the victimisation of men who take an active 
part in the work of the committee, of which there 
has been definite complaint by workmen, although 
the charge is difficult to prove ; the other relates to 
the charge against some employers of fostering the 
growth of works committees in order to destroy trade 
union influence. Any such action is, of course, 
directly opposed to the recommendations of the 
Whitley Report. It is satisfactory, however, to 
find that the inquiry made by the Ministry of Labour, 
although it reveals certain defects of the existing 
system, gives plain expression to the practical success 
of works committees, and makes out a good case under 
proper safeguards, for the extension of the movement. 
That extension is, we think, bound to take place. 
It would have been imagined that it was the duty 
of the Government to give a lead, and it is much to be 
regretted that the Admiralty scheme for setting up 
Shop and Yard Committees in the Royal Dockyards 
and naval establishments appears to have caused 
dissatisfaction in labour circles. The condemnation 
to which expression was given at a conference of 
employers and works organisations, held at Ports- 
mouth, is based on the apparent attempt of the Ad- 
miralty to set up these committees without any 
co-operation with the trade unions. It is alleged 
that the bodies which the Admiralty proposes to 
constitute in its own establishments are, indeed, 
quite out of sympathy with the spirit of the Whitley 
Report. If this criticism is justified, and the state- 
ments made have not yet been refuted, then un- 
doubtedly there will be keen disappointment that 
the Government which appointed the Whitley Com- 
mittee to work out a scheme of improved industrial 
relationship should stand by and see its own estab- 
lishments set that scheme aside. Failure to co- 
operate with the trade unions would be a funda- 
mental error. The supplemental report of the 
Whitley Committee is emphatic that the success 
of Works Committees will be seriously threatened 
if the idea is permitted to take root that such com- 
mittees are likely to be used by employers in oppo- 
sition to trade unionism. If those responsible for 
the dockyard committee scheme have really fallen 
into this primary error they will be well advised to 
recast their plans without delay. 

Whilst, then, we agree with the general view 
expressed in the report that shop committees should 
include representatives of the trade unions, we think 
undesirable stress has been laid upon the influence 
of shop stewards. The evidence of the past few 
months has shown all too clearly, as at Coventry, 
for example, that the shop stewards act in defiance 
of the acknowledged leaders of the unions, and we 
cannot but feel that the division of power which is 
thus foreshadowed must inevitably make for greater 
difficulties. It may well be, as Mr. Roberts said 
recently, that decentralisation is desirable, and that 
local arrangements are more satisfactory, as we under- 
stand him, than national arrangements ; but if that 
be the case, then the trades union central officials 
must stand aside and allow matters to be settled by 
the local representatives. We are far from saying 
that is not the better plan, but this we do say, that 
it is impossible to deal with divided authority, and 
that employers have a right to ask that a clear state- 
ment should be made as to the persons with whom 
they may mak® binding agreements—they must 
know whether they are to deal with the trade union 
officials or the: local shop stewards, for as long as 
they are dealing with both nothing but confusion 
can be expected. 


The Steel Outlook. 


As compared with the almost famine conditions 
that prevailed a year ago, the market for steel 
has experienced recently an easiness so marked that 
leading manufacturers have been rather importun- 
ately petitioning the Powers-that-Be for permission 
to utilise some of this, shall we say, surplus steel in an 
expansion of exports, with a view to securing new and 
regaining lost oversea markets. Lack of carrying 
tonnage, if nothing else, unfortunately, still stands 
in the way of the Government granting special 
facilities in the direction suggested, much as the 
Minister of Reconstruction, as well as the manufac- 
turers concerned, might wish it otherwise. The 
easiness in steel supplies had certainly not been 
looked for, and, unless the war ends much sooner than 
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most people dare to hope, this condition of the market 
will, in all probability, prove to be of quite . 
temporary nature. 

Various causes have contributed to the present 
position. First, of course, there was the sudden 
cutting off of supplies to Russia. Enormoys 
quantities of “steel and manufactures thereof” 
in the shape of all kinds of tools and implements, ‘ 
well as munitions of war, had been poured through 
Archangel and every other inlet to the territory of 
our one-time Ally, and for some months to come 
British steel centres will be receiving back consign. 
ments stopped afloat or held up at British ports of 


shipment. Then, again, the severe restrictions 
placed at the beginning of the year upon the export 
of steel to almost every country, and the arrange. 


ment come to between Great Britain and the United 

States, whereby the latter has practically to meet he; 

own needs, put an abrupt check upon the output of 

many manufacturers. Furthermore, every week 

new open-hearth and electric steel furnaces were 

coming into operation, with the tendency of augment. 

ing the surplus. To some extent this surplus jg 

being absorbed by the great acceleration of merchant 

shipbuilding, whilst the extra demand for men by the 

military has not been without its influence in the 

retardation of output. But after making all allow. 

ances, it still rema‘ns indisputable that the st 

market has been and is surprisingly easy, except. 
for certain qualities under extremely urgent demand 

for special munitions. That this is so was clearly 

demonstrated by the ease with which, as Mr. Winston 

Churchill explained to the country, the heavy losses 

we sustained in war material, in the first shock of the 

German onslaught in March were made up, and more 

than made up. We happily had the material to 

hand. We had what has been termed a “ surplus,” 

and we used it to our great advantage and to the 

discomfiture of the enemy. The vefy circum- 
stances which seemed to be against us were turned 
to our advantage. Not only so, but they played 
their part in restoring in shell-making factories and 

departments those conditions which just previously 
had undergone a rather drastic change on the ground 
that we had, at that time, sufficient ammunition for 
a year or so. 

Now, if we read the signs aright, conditions are 
about to undergo another change. There is still an 
easiness in some sections of the steel market, but, as 
we have said, this condition may prove to be of quite 
a temporary character. What will happen in Russia 
no one will attempt even to guess, but with our 
powerful Ally across the Atlantic the case is very 
different. For America the war outlook grows 
greater daily, and there are few things more likely 
than that within the next few months she may find 
the task she has set herself of raising and equipping 
an army of ten millions so closely touch her industrial 
life that the demands in steel alone for such an 
enormous army will bring her back again to the 
British markets for all her old, plus new, require- 
ments. In the best informed steel circles, therefore, 
it is estimated that any easiness of the market now 
being experienced may pass away with the summer, 
so that the Government, alert to this new outlook, 
will be unlikely to make any present concessions 
to those firms which seek to begin now with the 
work of reconstructing general overseas trade, 
desirable as that may be; but by the exercise of 
care, by the special husbanding of our resources, we 
shall be able to show the enemy not only that the 
man-power of the Allies exceeds anything he could , 
possibly have contemplated, but that once again 
we are at no loss for supplies of steel. That is after 
all, the key to the situation. 








Some notes on the influence of cadmium on the pro- 
perties of copper zine alloys by M. Léon Guillet have 
recently been presented to the French Academy of 
Sciences. The investigation was prompted by the fact 
that certain small consignments of zine recently delivered 
to France showed traces of cadmium. The _ brasses 
experimented on contained 70 and 60 per cent. respec- 
tively of copper and a quantity of cadmium varying from 
0 to 40 per cent. The author arrives at the following 
conclusions :—(1) Cadmium only affects the mechanical 
properties of brasses containing 70 and 60 per cent. copper 
when present to the extent of at least 1 per cent. (2) The 
efiect is apparent beforehand by a decrease in the resilience 
of the alloy. (3) The elongation revealed by tensile tests is 
only diminished when the cadmium content reaches 2 per 
cent. (4) Modifications in the m»echanical properties 
correspond to the appearance of free cadmium which 
forms, at the beginning at any rate, a very clear filament 
around the grains of the metal. With 2 per cent. cadmiwo 
the cadmium is isolated, like lead, in round grains. (5) 
Cadmium thus enters into solution in the normal con- 
stituents of brasses when the alloy contains not more than 
1 per cent. of this element. (6) In the industria] manufac- 
ture of brasses the presence of cadraium should only be 
considered detrimental if present to the extent of more 
than 1 per cent.—which rarely occurs. 
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NEW PUMPING PLANT AT CURRAGH CAMP—AIR COMPRESSOR AND FORCE PUMP 
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NEW AIR LIFT PUMPING PLANT AT CURRAGH 
CAMP. 


AN air lift pumping plant, combined with a set of two 
throw surface force pumps, was recently supplied by 
Messrs. H. Brown and Co., of Princes-street, Bristol, for 
the Old Waterworks at Curragh Camp, County Kildare. 
Additional water being required, it was decided some little 
time ago to put down a bore-hole to a depth of 250ft. from 
the surface. The particulars of the boring are as follows :— 
The first 25ft. was sunk through gravel and fine sand, the 
excavation being eventually bricked with 9in. brickwork, 
3ft. 9in. square. From the bottom of this well the boring 
was first of all taken down to 75ft. and lined with 15in. 
inside diameter lap-welded mild steel screw-socketed tubes. 
Below this 15in. tubing, 90ft. of 12in. internal diameter 
screw-socketed steel tubes were inserted, this lining being 
perforated with 1400 Zin. holes. A further 80ft. of 10in. 
internal diameter flush jointed well lining tubes were fixed 
below the 12in. tubes, these 10in. tubes being also drilled 
and having altogether 25,325 jin. holes in them. The 
whole of the perforations on both the 12in. and 10in. 
tubes are covered on the inside of the tubes by fine copper 
gauze, so as to form a sand screen to exclude the fine 
running sand with which the water is impregnated. 
Each series of tubes was fitted with a hardened steel 
cutting shoe. 

The rest level of the water on the completion of the 
boring stood at 40ft. from the surface. A pumping test 
of the yield of the well was made, the trial extending over a 
period of fourteen days’ and nights’ continuous pumping. It 
was carried out by means of temporary pumping machinery 
consisting of a direct-acting steam head of the single- 
cylinder type, the engine cylinder being 134in. bore by 
36in. stroke. The pump was placed at a depth of 85ft. 
below surface level, and consisted of the usual type of 
bore-hole pump, 12in. diameter by 3ft. stroke, the valves 
being extractable from the surface and the bucket being 
worked by means of timber pump-rods. The rising main 
consisted of 13}in. internal diameter steel tubes with 
serewed sockets. The discharge from the pump was led 
into a tumbling bay, consisting of a box provided with 
baffling plates. The water escaped over a weir 12in. 
wide, a constant stream 4gin. deep being maintained 
practically throughout the test. In other words, the bore 
was found to be capable of yielding up to about 20,000 
gallons per hour. 

For the permanent machinery it was decided—owing to 
the expectation of a certain amount of sand being retained 
in the water—to utilise the air lift system of pumping for 
raising the water from the boring to the surface where it 
is discharged. It was at first intended to use four settling 
tanks formed of cement concrete, each tank being 25ft. 
long by 11ft. wide, and each provided with two penstocks 
actuated from the top of the tank by means of hand 
wheels for charging and discharging. In these tanks it 





was intended that the water should have time to free 
itself bysettlement of any sand before being"passed on to 
the force pumps. Eventually, however, it was found that 
so little sand was raised that the idea of the four tanks 
was abandoned, and only one large tank was constructed 
to receive the discharge of the air lift pump. The water 
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compressor, which was built by Broom and Wade, Limited, 
of High Wycombe, is of that firm’s usual vertical type, all 
the working parts being enclosed. The cylinders, which 
measure 10in. by 12in., are designed to deliver 200 cubic 
feet of free air per minute, at a constant pressure of 60 Ib. 
to the square inch when the compressor is running at 


Gas Engme 


Swain Sc 


PLAN OF NEW PUMPING STATION AT CURRAGH CAMP 


is raised from that tank by horizontal duplex plunger 
pumps through 726 yards of 8in. main and against a total 
head of 170ft. into a water tower. 

The air compressor and pumps are driven by a National 
gas engine, which gives 96 brake horse-power when 
running on suction gas from anthracite coal. The air 


200 revolutions per minute. The machine is fitted with 
an automatic air governor, the air being accumulated in a 
receiver constructed of steel plates and measuring 6ft. by 
3ft. The compressed air is conducted to a depth of 
245ft. below the surface by means of 3in. internal diameter 
steel tubes, and is discharged through a copper nozzle 
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perforated with jin. holes, the air pipes being run inside finally to strike the detonator. The explosive employed 
an 8in. eduction main. | in the larger bombs is composed of 60 per cent. TNT. and 
The surface pumps are of the duplex double-acting | 40 per cent. hexanitro-diphenylamine. A special Goerz 
horizontal type, the plungers being 10}in. diameter by | sighting telescope is used in conjunction with a range 
15in. stroke. They have a capacity of 20,000 gallons | table and a direction or route corrector. 
per minute, at a speed of 20 revolutions per minute. A| Wireless Equipment, Heating, Lighting, &c.—The 
pressure relief valve is provided for protecting the mains, | wireless plant comprises a generator driven by a small 
and the pumps are fitted with a large air vessel. As | air-screw or by the engine, an oscillating circuit (trans- 
previously mentioned, the pumps are driven from the | mitter) and an aerial. A special device permits of varying 
engine by belting through single reduction machine-cut | the wave length and intensity of emission. The range of 
spur gears. ; . i | the set is about 30 kiloms. (18.6 miles). Some machines 
The machinery is housed in an engine-house of corrugated | are also equipped for receiving signals as well. When it 
galvanised iron, 50ft. long by 25ft. wide, a separate room | is desired to communicate at night with land units not 
being provided for the suction gas producer plant and also | equipped with wireless, the Germans use special coloured 
for the set of 12 cooling tanks for the gas engine circulating | lights fired from a suitable design of pistol. 
water. An overhead travelling crane by Messrs. Herbert For heating purposes the German machines are equipped 
Morris and Co., Limited, of Loughborough, which has a | with electric heaters fed by the wireless generator or by a 
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| special generator. Special heating devices are also 
| provided for keeping{fluid the lubricating oil for the engine 
| and for the machine guns when machines are flying at a 
| great altitude. 

The position indicators (red and green), instrument 
| lamps, landing signals, &c., are generally supplied by 
| current from a small generator or from accumulators. 


lifting capacity of three tons, runs the whole length of the 
engine-room. The drawing shows the arrangement of the 
machinery in the engine-house, while views in the latter, 
showing the gas engine and the air compressor and pumps, 
are given in the half tone engravings. 














ARMAMENT, &c., OF GERMAN AEROPLANES. 





Lieut. J. L. Lerranc, who has already described in | THE STEEL INDUSTRY IN JAPAN. 
La Nature the principal types of German aeroplane and : : “ J 
their engines, gives in a recent number of the same journal THE Japanese home production of iron and stee} is still 
some highly interesting particulars of the armament of | far below meeting the requirements, and last year no less 
these machines, of which the following is a summary. | than 250,000 tons of ship plates were imported from the 

Armament for Attack and Defence.—The German chaser | United States. Great efforts are, however, being made 
machines (single-seater) are fitted with an armament that | to render the shipbuilding and engineering industries 
is essentially offensive, i.e., two Maxim type machine guns | independent of imported iron and steel. Before the war 
on fixed mountings, firing through the propeller. From | @ State Document expressed the hope that the shipbuild- 
800 to 1000 round of ammunition per gun are provided. | ing industry would soon be able to draw the necessary 
The ammunition used comprises the ordinary steel core | Supplies of steel from the Imperial Steel Works, without 
bullets, explosive bullets and tracer bullets. The firing | importing. These works, situated at Wakamatsu, have 
gear is synchronised with the engine and is actuated by | been handicapped financially by reason of their extra- 
two Bowden levers fixed on the control lever of the | vagant initial cost ; but the Government has persevered, 





——SS==EE== 


LETTERS TO THE EDITOR. 


(We do not hold Ives responsibil: 
correspondents 





- the opinions of our 





PRACTICE IN BRIDGE AND GIRDER YARDS FROM 
A THEORETICAL STANDPOINT. 


Srer,—In your issue of the 3rd inst. there is a letter from 
Mr. Hayley, in reference to the above-named article, which you 
published in July and August last year. 

It would be difficult to open a correspondence with a reader 
so far away, and one has not time to do it in these days, Yet 
welcoming constructive criticism on the issues raised, and without 
any wish to seem controversial, I cannot accept the very 
dangerous conclusions to which your correspondent comes, ~ 

Consider the case of initial stress in rivets. It is surely obvious 
that the hotter the rivet when driven, the greater will be the 
resultant residual stress and conséquent tension, and any 
practical bridgeyard man is aware of the practice of overheating 
and scaling in order to make rivets drive easily. Hence my 
recommendation to avoid overheating. There is no fear of more 
brittleness being caused by working at the proper heat for 
hydraulic work. ‘ Plastic flow” and “‘ incipient failure” are 
ingenious but unconvincing arguments for explaining what 
happens, because structures do not collapse ; unfortunately, 
they sometimes do. : 

In the case of rivets and overstressed bolts, I believe the 
explanation is really that they are rarely subjected to shear, the 
tension developed in the shank being the cause of such frictioy 
between surfaces that this itself resists the pull. 

Considering now the bracing rod question. I was careful to 
explain in the article referred to that the high stress of 39} tons 
did not actually exist, but that in most structures the sheeting 
and framing of the buildings, acting as a large web, resisted the 
turning movement. If there were no sheeting, and the other 
rods were slack—I have repeatedly seen such bracing rods so 
crooked that they could not come into play until the other rod 
orrods had long passed the breaking limit: a dog’s hind leg 
would be straight compared with many rods I speak of —then 
no amount of incipient failure would help it. After incipient 
failure and plastic flow, collapse would quickly follow. Mr. 
Hayley bases his reasoning on all the rods being reasonably tight. 
I wonder if he is a practical man, and if he has actually examined 
the bracings in remote and high places of large structures. 

I drew attention in my article—Section 3, 4th part—to the 
amorphous modification which takes place in material during 
wire drawing, also the power of mild steel during cold working 
to readjust its molecules to a certain extent, thereby raising its 
ultimate breaking strength—and, incidentally, increasing its 
brittleness. But there is no analogy. If the breaking stress of 
a& material is applied to it—not in stages giving time for 
readjustment—but as one insistent load, the member will break. 

Referring to the railway stringer question, I think Mr. Hayley 
has not fully considered his case. There are words he uses 
which are so utterly indefensible, I must draw attention to 
them :—‘‘. . . will throw more stress on the centre of the 
beam .. . if the beam has been designed as non-continuous.” 





The double-seater machines used for defence | and 7000 men were employed before war broke out. 
| During the last four years the works have been extended, 


|and new plants have been established at Mororan and 
| Kure. The Kure Dockyard is being equipped with plate 
| rolling mills. Extensions are being made at the Govern- 
| ment works at Edamitsu, while a five years’ programme 
|of improvements and additions to the Imperial Steel 
Works at Wakamatsu has been adopted. 

Private firms are equally progressive. The Japan Steel 
Company, said now to be the largest of the private con- 
cerns, is doubling its capital of £1,500,000 in order to 
extend its works at Mororan. The Mitsu Bishi Company, 


machine. 
purposes have weapons both for offence and defence. A 
fixed type machine-gun fires through the propeller and is 
controlled by the pilot ; the second machine gun, mounted 
on @ special turret,is manipulated by the observer. The 
most recent type of turret mounting (Albatross C.12 260 


H.P. machine) comprises a plywood support mounted on | 


rollers running on a circular track. In this support is | 
fixed a telescopic steel tube which allows the gun to be | 
conveniently elevated and trained in any direction. | 
This mounting, which is extremely simple, weighs only | 
24.2 Ib. The three-seater bombing machines have a 
purely defensive armament, consisting of three movable 


machine guns, one at the front of the fuselage, fitted on a 
| 


special mounting ; a second to the rear of the fuselage 
(also on a turret); and the third fixed to the rear and 
underneath the fuselage on a pivot sliding on a bar. 

Bomb-dropping Gear and Bombs.—The modern devices 
used by the enemy for releasing bombs are so arranged as 
to release the bombs horizontally. This gear is generally 
placed under the fuselage or under the wings. A character- 
istic type is that in which the bombs are superposed on a 
vertical frame. By depressing a releasing handle a bomb 
is dropped, and the remaining bombs each descend one 
stage. Another type consists of a long horizontal frame | 
holding one or more bombs in clips. The clips open and | 
release the bombs. The second type of gear is generally 
used for bombs of heavy calibre (1, 2, 6 cwt.). This gear 
is designed to hold either one large bomb or a number of | 
smaller ones. 

In the German type of bomb the explosive charge | 
makes up nearly 60 per cent. of the total weight. 
German aeroplanes are now equipped with a special 
fish-shaped bomb having stabilising vanes at the tail to 
prevent it turning over, to ensure its dropping nose on, 
and to give it a certain amount of spin. These bombs are 
extremely powerful and weigh 22 lb., 4 cwt., 1 ewt. or 
2 cwt. A special type of fuse is used in the heavy | 
bombs; it provides for either instantaneous or delayed 
action. Safety arrangements for the fuse are provided 
by a safety pin which prevents the hammer setting back, 
and by three centrifugal bolts, kept to the centre by 
springs. The spin imparted to the bomb by the helical 
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vanes at its base causes the centrifugal bolts to shear the 
springs and fly out, thus releasing the hammer and allow- 
ing it to compress the springs against which it works, and 


| which is one of the leading shipbuilding firms, has started 


a steel works of its own in Korea. The Kawasaki Dock 
Company has built a plate and bar mill at Kobe. The 
new Asano Shipbuilding Company, of Tsurumi, is laying 
down a rolling mill. The Toyo Seitetsu Kaisha, capital- 
ised at nearly £3,000,000, has purchased an extensive 
site in Kyushu for an iron and steel-making plant, with a 
capacity of 170,000 tons of finished products a year. The 
Toyo Kishen Kaisha, which is extending its shipbuilding 
yard, has formed a subsidiary company with a capital of 
£1,500,000 to erect steel works at Chinnanpo, in Korea, 
and near Yokohama, the two plants being intended to 
turn out 250,000 tons of shipbuilding materials annually, 
and a new syndicate has been formed to establish iron 
and steel works at Mansok-dong, Chemulpo, Korea. 
The Japan Steel Pipe Foundry Company has recently 
been founded and is building a plant designed to produce 
60,000 tons of pipes a year. What is described as a 
“* gigantic project ” for the manufacture of iron and steel 


| is boing organised by the Kuhara family. Another firm 
| is about to erect steel works to produce and work up into 


finished goods 500,000 tons of pig iron annually at Kuro- 
saki. A group of smaller concerns is going in for the 
manufacture of steam and water turbines, steam, oil and 
gas engines, traction and industrial motors, electrical 
goods and tools and implements. 

The British Embassy at Tokyo reported recently that 
a new law came into force last September providing that 
iron and steel works with an annual output of not less 
than 35,000 metric tons will have the right to expropriate 
property on which it is necessary to place works; that 
works turning out not less than 5225 tons per annum will 
be exempt from all forms of taxation ; and that they will 
be allowed to import, duty free, any machinery they need. 


One of my principal points has been to draw attention to the 
fact that how members have been designed matters not at all : 
it is how they do, and must, act. 

Mr. Hayley’s suggestion of analogy between the stringer and 
@ reinforced concrete beam is very interesting, but I do not 
think it deals correctly with what happens, nor is it sufficiently 
general. What about the last stringers of the bridge ; there 
is no contact and transmission at this point ? Or again, how 
does this apply to cross girders? Mr. Hayley appears to have 
understood the example referred to as being continuous or, 
alternatively, freely supported. I do not think this is a correct 
supposition. A fixed ended girder, as I calculated it, conforms 
more to the actually existing state. 
The method referred to by Mr. Hayley of equating the bending 
moment with the resisting moment of the beam is, of course, the 
common method in reinforced concrete beam design. But is the 
analogy carried far enough ? It may be interesting to state the 
equation, thus :— 
Resisting moment 


bending moment, and 
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If f, = safe stress per square inch in concrete. 

JS, = safe tensile stress per square inch in steel. 

a = total area in square inches of reinforcement. 

6 = breadth of beam. 

d = depth of beam—less distance from outside tension 

fibre to centre of rods. 

h = distance from outside compression fibre to neutral axis. 
Of course, this is only really correct for a rectangular beam ; but 
the important point to bear in mind is that the resistance of the 
concrete in tension is neglected. This is perhaps a safe way 
when considering concrete; but it would not be correct for 
calculating the position of the neutral axis in a steel beam or 
girder. In the concrete beam the absence of tensile strength 
in the concrete causes the neutral axis to lie nearer to the 
reinforced edge. 
In the fixed ended girder under consideration, the reasoning 
of Mr. Hayley would point to the neutral axis being exceedingly 
low. If this were accepted, seeing that the argument is based 
on the assumption of fixed ends, and consequently a high bending 
moment at the point of support, would not the compressive 
stress in the bottom angles be inordinately high for a girder 
having been designed as free ended ? Although the pull on the 
top rivet heads would be less, it would not be much less than 
I calculated, if these assumptions were admitted. 
I think that such superficial treatment, without following the 
matter to its conclusion, is not satisfactory. Whilst confirming 
the fact that the present way of designing such girders is wrong, 
an uncertain incomplete theory is suggested, which disputes the 
amount but not the existence of very high stresses. My original 
method may not have been strictly correct—and in any case 
that is not possible—but practical ways in which the difficulties 
could be met were suggested. 
I have learned there is a bridge over the Liffey with its cross 
girders resting on rockers at the main girders—in addition to the 
example I gave. Those engineers who have endeavoured to 
reconcile theory and practice by overcoming the rigidity of the 
end connections are right, and I do not think anyone would 
accept the obscure and indeterminate method suggested by your 
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[ think that it is dangerous to ignore the initial and secondary 
stresses which occur, and it is to be lulled into a false security 
if the plastic flow theory and non-cumulative stresses be accepted. 
If there is a permanently existing secondary stress of 12 tons 
per square inch, acting in a certain mild steel member, and if a 
further working live load of 7} tons per square inch is applied, 
will not the material pass its elastic limit ? And, if so, is 
there not danger of immediate distortion occurring long betore 
time can take the place of annealing in readjusting the mole- 
cules, and thereby re-strengthening the material? I was 
always taught that all assumptions in design fall to the ground 
when the elastic limit is exeeéded. 

I do not think that those correspondents who contributed to 
a “ Plea for Up-to-date Bridgework ” would feel satisfied that 
Mr. Hayley’s remarks ‘‘ modify completely” the initial and 
secondary stresses drawn attention to. I will be interested to 
hear what your correspondents, Mr. White, Mr. Gribble and 
Mr. Lewis, think of the theories propounded; in particular, 
Mr. Gribble, as to the ferro-concrete theory for fixed ended 
beams. 

GEORGE KENWoRTRY, 
Assoc, M., Inst. C.E. 
Glasgow, May 15th. 





BRITISH LOCOMOTIVES AND THE WAR. 


S1r,—With reference to Mr. W. G. Landon’s letter in your 
issue of May 10th, this much may be said, that whatever be the 
shortcomings of locomotive practice in this country, the well- 
established British policy of constructing engines in the best 
possible manner, with a view to ensuring great strength 
and reliability, and a long working life has been amply 
justified. This policy has frequently been objected to on the 
ground that it impedes progress by delaying replacements by 
more up-to-date machines ; yet it is undoubtedly bearing good 
fruit at the present time, when, owing to the exigencies of the 
war, our home locomotives are being subjected to tests of unpre- 
cedented severity. All things considered, they are withstanding 
the extra strain with notable success ; certainly in a way that 
would be impossible in the case of less strongly built engines. 

As to the possible superiority—from some points of view—of 
outside cylinders and outside valve gears, it may be that war- 
time conditions will eventually teach us something useful, but 
with the present labour shortage it is difficult to see how the 
several radical changes which Mr. Landon seems to think are 
imperatively needed can be made at the moment. The majority 
of our locomotives have inside cylinders and the Stephenson link 
motion, and ordinary fire-grates and ordinary ash-pans. To fit 
these engines with outside cylinders, together with either the 
Walschaerts or Joy gear, and to provide them with rocking 
grates and self-dumping ash-pans, must necessarily take time. 
It is by no means proved that such alterations are essential, but 
even if they were they cannot be made with a stroke of the pen. 

I do not deny, of course, that the different features mentioned 
by your correspondent may have some importance in relation to 
the future ; but all the same I think that we may reasonably be 
proud of what our locomotives have done, and are doing, in 
spite of the many and serious disadvantages imposed by the 
carrying on of @ great war. 

F. W. Brewer. 

Stevenage, Herts, May 25th. 








STANDARD LOCOMOTIVES. 





In Mr. Gresley’s opening address, on his taking up the 
position of president to the Leeds Centre of the Institution 
of Locomotive Engineers on the 11th inst.—referred 
to in this column of our issue of the 10th inst.—he 
made some very interesting and important observations. 
Among them were some as to the standardisation of 
locomotives. Mr. Gresley said he was a strong advo- 
cate of standardisation in principle, but not neces- 
sarily of standardisation of locomotives; but the 
present, in his opinion, was the most inopportune moment 
for the introduction of the standardised engine. After 
three and a-half years of the greatest war the world has 
ever known, we are hard put to carry on the railway 
transport of the country. The continued and increasing 
restrictions in the railway service were sufficient evidence 
of the difficulties with which the railways had to contend. 
To add to these troubles by the introduction of several 
new types of standard engines, having new standards for 
such parts as brake-blocks, fire-bars, valves, piston rings, 
and a hundred other things, which constantly required 
renewal, and of which stocks had to be kept in the various 
depéts all over the country, would be the height of folly 
and could only result in disaster. 

On the same occasion, Mr. Stamer, the acting chief 
mechanical engineer, North-Eastern Railway, said that 
his company was one of the partners in the East Coast 
route, and he would like to refer to some of the work done 
in that service, and, as an illustration, would mention the 
5.30 p.m. from King’s Cross to Newcastle. This was a 
heavy train, loaded up to 500 tons, exclusive of the 
locomotive. Its journey started on a rising gradient of 
1 in 70, and the work of the Great Northern engines had 
always filled Mr. Stamer with admiration. These engines, 
he believed, were not due to Mr. Gresley, but to his 
predecessors. The records of those men were the best in 
the locomotive world ; such names as Mr. Patrick Stirling 
and Mr. Ivatt would live in locomotive history, and they all 
hoped that Mr. Gresley’s would rise still higher in the near 
future. Proceeding, Mr. Stamer remarked that to be 
present. at a meeting of that sort was very refreshing ; it 
afforded an opportunity of having a talk on locomotives, 
and it was a relief to get away from the atmosphere of war 
bonuses and 12! per cent. increases, of which one’s life 
s2emed to be made up at present. He further observed 
that Mr. Gresley had not referred to the future cf the 
locomotive. In his own opinion, the good old steam 
locomotive would hold the field for some time. 








ELECTRIC POWER SUPPLY IN THE FUTURE 





THE Committee appointed some little time ago by the 
Board of Trade to consider the question of electric power 
supply in the future issued its report on Wednesday of 
this week. We shall deal with the report, as a whole, in 











by the Committee may be outlined as follows :— 

(a) That a new body, to be called the Electricity Com- 
missioners, should be set up, to whom should be transferred 
the existing powers of the Board of Trade, Local Govern- 
ment Board, Local Government Board for Ireland, and 
Scottish Office, relating to the supply of electricity, and 
to whom large additional powers should be given for regu- 
lating and encouraging the generation and distribution of 
electricity. 

(b) That the Electricity Commissioners should, subject 
to an appeal to Parliament in certain cases, have general 
control over the generation and distribution of electricity 
in the United Kingdom. 

(c) That the existing system, under which electricity 
is separately generated for small areas, should be abolished. 

(d) That the Electricity Commissioners should, after 
local inquiries, divide the United Kingdom into districts 
technically suitable for the economical generation and 
distribution of electricity. 

(e) That in each electrical district a District Electricity 
Board should be set up, which should purchase all generat- 
ing stations of authorised distributors, whether local 
authorities, companies, or power companies. 

(f) That the District Electricity Board should be respon- 
sible, by themselves or their lessees, for the future genera- 
tion of electricity in their district, and for the establish- 
ment of new generating stations and proper systems for 
the main transmission of electricity in their district. 

(y) That existing electrical undertakers should, if they 
so desire, retain their power of distributing electricity 
within their local areas, but should purchase electricity 
in bulk from the District Electricity Boards or their 
lessees, due provisions being made for controlling the 
profits of distributors so as to ensure a cheap supply of 
electricity to consumers. 

(h) That District Electricity Boards should make no 
divisible profits. 

(«) That District Electricity Boards should be financed, 
in whole or in part, by funds raised with Government 
assistance, except where it is shown to be desirable and 
practicable to finance the boards locally. 

(j) That largely extended powers should be granted 
for, inter alia :—1. The use of overhead wires. 2. Way- 
leaves. 3. Acquisition of water rights. 








PORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Roya Institution oF Great Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘ Poetry and Modern Life,” by Lawrence 
Binyon. 5.30 p.m. 


TO-DAY AND SATURDAY, JUNE Isr. 


SoutH-EasTterN Union oF Screntiric Socreties.—Head- 
uarters, Linnean Society’s Rooms, Burlington House, Piccadilly, 
-1. Annual Congress in London 10 a.m. on each day. 


SATURDAY, JUNE Ist. 


Nort oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—Wood Memorial Hall, Newcastle-on-Tyne. Paper 
open for discussion, “‘ A System of Storing and Filling Small Coal, 
with Remarks upon the Prevention of Spontaneous Heating in 
Coal Heaps,” by Mr. John Morison. Paper to be read or taken 
as read, ‘* Notes on Overhead Koepe Winding Plant, Plemmeller 
—— Haltwhistle, Northumberland,” by Mr. George Raw. 

p-m. 


TUESDAY, JUNE 4ru. 


Tue Rontcen Soctety.—Royal Society of Arts, John-street, 
Adelphi, W.C. 2. Paper and demonstration: ‘‘ An Investi- 
gation of the Photographic Action of X-rays,” by Mr. N. E. 

uboshey. 8.15 p.m. 


TUESDAY AND WEDNESDAY, JUNE 41s anp 5rTu. 


THE INSTITUTION oF Gas ENGINEERS.—Institution of Civil 
Engineers, Great George-street, Westminster, S.W.1. Annual 
general meeting. 10.30 a.m. 


FRIDAY, JUNE 7ru. 


Roya Institution oF Great Brirarn.—Albemarle-street, 
Piccadilly, W. 1. ‘‘The Romance of Petroleum,” by Sir 
Boverton Redwood. 5.30 p.m. 


FRIDAY, JUNE 14rna. 


THE Royat Sanitary InstrruTe.—Council Chamber of the 
Municipal Buildings, Taunton. Discussion: ‘‘ Disinfection : 
its Place and Practical Application in Public Health Work,” to 
opened by W. G. Savage, M.D., and Mr. Thomas Lowther. 

a.m, 








In deference to a widely expressed desire for an 
Industrial “‘ Safety First”? Campaign to apply to the 
whole of the United Kingdom, the London “ Safety 
First ” Council has taken the initiative by convening a 
conference which will be held under the patronage, and by 
the courtesy, of the Lord Mayor in the Egyptian Hall at 
the Mansion House, on Wednesday, June 12th, at 4 p.m. 
Lord Leverhulme, who will preside and speak on the 
subject of “Safety First’ and its successful application 
at the Port Sunlight Works of Lever Brothers, Limited, 
will be supported by personages influential in Government, 
industrial, and labour circles. 


In a debate on railways in the Spanish Senate recently 
Senor Cambo said the Government was occupied with a 
large scheme for the development of hydro-electrical 
energy, and hinted at the existence of a plan for working 
thus the main railways of the country. As the industrial 
development of Spain is hung up for lack of communica- 
tions and transport, and as transport at present depends 
on coal, the importance of this project is obvious, says the 
Railway News. It is interesting to note also that practi- 
cally all waterfall power plant in the country is run with 
German machinery, and Germans have been actively 
surveying and buying properties where this power could 


' be developed on a large scale. There is said to be enough 


water power in Spain to do the whole work of the country. 
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a later issue, but we may say here that the proposals made | 


PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


After the Holidays. 


Tue disturbance of production caused by the 
holidays was smaller than usual in the manufactured 
ironworks of this district, but still larger than some of the 
ironmakers would have preferred. Output in most 
branches of the rolling mill industry is much behind, and 
judged by the market transactions to-day (Thursday) in 
Birmingham, the majority of the makers are not anxious 
to enter into new engagements. Inquiries there were in 
plenty, but few firms have any output to dispose of for 
some time to come. The recruiting authorities continue 
to make claims upon ironworks’ labour in connection with 
the new combing out campaign, the effect of which will be 
to withdraw a considerable number of men. But iron- 
works’ managers are co-operating with the authorities to 
the fullest possible extent. 


Bar Iron Trade. 


The great bulk of the manufactured iron output 
in South Staffordshire at date is going through official 
channels to the various Government Departments at full 
maximum rates. And, as to the residue, there are plenty 
of openings for it—-much too many, in fact—certainly 
more than can be nearly supplied. Makers of Staffordshire 
marked bars are exceedingly busy at the official figure 
for this iron of £16 net per ton, at makers’ works. There 
is a continuous hsavy demand not only from the Admiralty 
but from private chain and cable firms which are full up 
with Government work. Ordinary chain iron is about 
£15 per ton. Merchant bars of good quality still freely 
command £15 10s. to £16 net per ton and those classes 
of unmarked bars which are unscheduled cannot be 
procured except at an addition on the maximum price, 
which is £13 17s. 6d. net at makers’ works. There is no 
slackening of the demand for small iron. Puddled bars 
are called for in a larger tonnage than producers can 
comply with at £11 10s. per ton upwards. The tube 
strip trade is quieter at the new Government figure of 
£15 5s. per ton. Black sheets are in very diminished 
output at £17 for 24 w.g. sizes. Galvanised sheets are 
£28 10s. per ton, f.o.b. Liverpool or equal. 


Raw Iron Market. 


The blast-furnaces are working at rather low 
capacity, and there continues the considerable disparity 
between demand and supply that has for some time been 
apparent, especially as regards foundry qualities. There 
is always a big run on Derbyshire iron, but sellers still 
find themselves compelled to confine transactions to small 
lots of 200 to 250 tons as the outside limit. Nos. 1 and 2 
foundry irons are scarcely obtainable in any sized lots. 
Some Midland and Staffordshire houses have this week 
kept altogether off the market as regards new business, to 
get a chance of catching up with heavy arrears. Control 
prices continue as here :—South Staffordshire part-mine 
forge, 100s.; foundry, 102s. 6d.; all-mine forge, 115s. ; 
foundry, 1203s.; warm air forge, 145s.; foundry, 155s. ; 
special quality (Lord Dudley’s cylinder), 167s. 6d. ; 
cold blast, 182s. 6d. North Staffordshire, No. 4 forge, 
95s.; foundry numbers, 97s. 6d.; basic, 97s. 6d. North- 
amptonshire, No. 4 forge, 87s. 6d.; No. 4 foundry, 89s. ; 
No. 3 foundry, 90s. ; No. 2 foundry, 92s.; No. 1 foundry, 
94s.; basic, 97s. 6d. Derbyshire, No. 4 forge, 90s. ; 
No. 3 foundry, 92s. 6d. ; basic, 97s. 6d. 


Steel. 


The relief of the tension which has so long 
prevailed in steel supplies is becoming more clearly defined. 
Output has been so tremendously stimulated that not 
only is the war demand being adequately mat, but some- 
thing over now appears to be forthcoming for the civil 
trade. Some of the plate mills are, it is understood, 
once more well ahead of their contracts, and are even 
looking for new business. The s2rious congestion in the 
boiler plate trade is now being relieved. Merchants, too, 
it was reported on ’Change in Birmingham to-day 
(Thursday), are now getting better general supplies of 
rolled steel for customers who cannot boast the highest 
priority certificates. Values are as solid as ever. The 
price of stee] rounds, which is controlled, is from £18 to 
£18 10s. The only complaint relates to the new Govern- 
ment figure for re-rolling gin. to 3in. bars, of which I 
spoke in detail a couple of weeks ago. It is professed 
that only the possessors of really up-to-date and high-class 
rolling plant can see a profit at the Government figure of 
£15 per ton. This, as I explained at the time, is some £3 
per ton less than makers have of late been accustomed to. 
Still, it is satisfactory so far as it goes, that it is understood 
that the Iron and Steel Controller is prepared to make 
certain allowances to the less fortunate firms in the matter 
of plant equipment, which will remove some portion, at 
least, of the grievance. 


Serap Prices. 


The continuous call for scrap to help out the 
short supply of pig iron is imparting an upward tendency 
to values in the uncontrolled categories. Best engine 
scrap realises £6 15s. to £6 17s. 6d. per ton, and heavy 
cast scrap £6 7s. 6d. to £6 10s. Wrought iron scrap 
commands maximum rates. 


Ironfounders and Roll Turning. 


The heavy ironfounders of the district are very 
full of work. The demand for rolls is especially large and 
urgent, especially from the steelmakers. The best known 
local foundries are dispatching heavy rolling machinery 
to all parts of the kingdom. Large extensions of steel 
rolling plant are still in progress in many of the iron and 
steel districts. These, within a few months, will still 
further increase the current output which, as I have already 
shown, is now beginning to overtake demand in some 
departments. 
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Operative Engineers and ‘‘Secret Character Note.” 


Irritation against what the operative engineers 
of Birmingham and district call the “secret character 
note,” and their employers simply denominate an “ inquiry 
note,” appears to be coming to a head. The grievance 
is an old one long back to pre-war days. A rule covering 
the Birmingham and District Engineering Employers’ 
Association and the National Employers’ Federation 
makes it incumbent upon a member of either body before 
engaging a man or woman to issue an inquiry note, and 
on the late employer to reply. is note contains no 
fewer than ten questions relating to dates of beginning 
and ending the last employment, the reason for leaving, 
character, grade of labour, rate of wages and bonus, &c. 
&e. The existence and use made of this inquiry note 
have long been resented by the men, and, encouraged 
perhaps by the withdrawal last year of the leaving certi- 
ficate, steps are now being taken by the men’s union to 
attempt to get it abolished. The Birmingham and 
Midland Allied Engineering Trades’ Societies’ Federation 
states that it regards its us2 as an injustice and “an 
infringement of the rights of freedom of contract.”” They 
are therefore agitating for a conference with the employers 
at which they will present reasons for a cessation of the 
practice. The men admit that the cases of “ victimisa- 
tion” are few; still they hold the Birmingham custom to 
be objectionable, and they are evidently determined now 
to try to upset it. ’ 


Ironmoulders’ Wages. 


A demand by the ironmoulders in the local 
Toll End area of the Ironfounders’ Society for the standard 
day rate of wages of the Birmingham district, for which 
they recently came out on strike, to be conceded to 
them, has now been considered by the Committee on 
Production, and it is this week made known that the men 
have been successful in their application. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Activity in the Cleveland pig iron trade just now 
is greater than for some time past. Business in all branches 
is brisk, deliveries are heavy, and the general tone of the 
market is distinctly optimistic. The improvement is un- 
doubtedly due to the better transport facilities. With trucks 
more plentiful, very substantial quantities have been railed 
to Seotland, and though larger quantities are going into 
immediate consumption, the deliveries of forge iron have 
been such that some buyers have been able to stock this 
quality for future emergencies. The Scottish foundries, 
being exceedingly busy, are making big demands on 
Cleveland. Forge iron is not subject to allocation, and 
substantial sales have been effected for a month or two 
ahead. Further than this, however, makers are not 
inclined to commit themselves, although buyers would be 
willing to contract still further ahead. The June alloca- 
tions are now coming to hand, and although at, the time of 
writing only those for the North-East Coast have been 
received, the quantities are again on a liberal scale. An 
improvement is also recorded in the export trade. Prices 
are all at the maximum, the home figures being No. 1, 99s.; 
No. 3 Cleveland pig iron, No. 4 foundry and No. 4 forge, 
95s. For export to the Allies, No. 3 is 114s., and No. 1, 
119s. 


Hematite Pig Iron. 


The hematite pig iron trade is still characterised 
by great activity. A very large output is maintained, and 
adequate supplies are going forward to home consumers. 
For the moment it is difficult to obtain all the hematite 
needed for export. The price of mixed numbers remains 
at 122s. 6d. per ton to home consumers, and 147s. 6d. for 


export. 


Manufactured Iron and Steel. 


The pressure upon the manufactured iron and 
steel works for all descriptions of munitions of war and 
for shipyard material is heavier than ever. The demand 
from the shipyards continues to develop, and shipbuilders 
are constantly calling for extended supplies. The works 
in all departments are taxed to their utmost capacity, and 
are booked up for many months ahead. Hence all 
ordinary commercial requirements have to be relentlessly 
turned down. Exports, except for war material to the 
Allies, and a few inconsiderable consignments to the 
Dominions, are at a standstill. The principal quotations 
for the home trade are as follows :—Steel ship plates, 
din. and upwards, £11 10s.; 5/,in., £11 15s.; }in., £12; 
under fin. down to */,,in., £14 10s.; under */,gin. down to 
tin., £16; under jin. down to */;,in., £17; steel boiler 
plates, £12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s.; common iron bars, £13 17s. 6d.; best 
bars, £14 7s. 6d.; double best bars, £14 15s.; packing 
iron, £13 10s.; packing iron, tapered, £17; iron ship 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above */,gin. thick, £16; 
3/,gin. and under to 16 gauge, inclusive, £16 5s.; under 
16 gauge to 20 gauge, £17; under 24 gauge to 26 gauge, 
£18; steel rounds, squares, &c., £12 10s. The following 
are nominal quotations for export :—Common iron bars, 
£15 7s. Gd.; best bars, £15 12s. 6d.; double best bars, £16 ; 
treble best bars, £16 7s. 6d.; packing iron, £15 10s.; 
packing iron, tapered, £19; iron ship angles, £15 to 
£15 10s.; iron ship rivets, £21; steel bars, basic, £16 10s. 
to £17 10s; steel ship plates, £15; steel joists, £13; 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22; steel strip, £17 10s. to £18 10s.; 
heavy steel rails, £12 5s. to £13 5s. 


Serap. 


Much anxiety prevails in the scrap trade 
regarding future supplies. There appears to be an acute 
shortage of all descriptions, and supplies are not coming 
to hand with anything like the regularity of a few months 





ago. Dealers in heavy wrought iron scrap are quite 
unable to cope with the demands at present made upon 
them. The scrap is not being made at the normal rate 
either by working in iron or by scrapping of machinery, 
and an increasing scarcity in this important raw material 
is foreshadowed. The demand for steel melting scrap 
was never greater. In fact, never before have consumers 
been so low with their stocks, but representations have 
been made in certain quarters, and some relief of the 
stringency is expected. The principal quotations are :— 
Wrought iron scrap, mixed with steel or other materials, 
£2 10s.; second-hand rails, £10; heavy steel melting 
scrap, without guaranteed analysis, £5 5s.; steel turnings 
and borings, mixed with wrought iron or other materials, 
£2 10s.; all other classes, heavy or light, £5 5s.; heavy 
steel melting scrap, guaranteed analysis not over 0.04 per 
cent. phosphorus and sulphur, £6 5s.; not over 0.05 
per cent., £6. 


Riveters and Records. 


The new riveting record by the Barrow workman, 
William Moses, has given rise to remarkable interest and 
speculation as to what can be accomplished in the way of 
breaking records, and Tyneside riveters are to have the 
opportunity of showing their mettle. Sir James Knott, 
Bart., a prominent Northern shipowner, has made an 
offer of £100 to the first Tyneside riveter who beats the 
record now created by the Barrow workman. A proposal 
to provide a challenge cup for competition among North- 
East Coast shipyards for the quickest production of a 
standard ship is also being supported. It is not expected 
that there will be any difficulty in raising the money to 
provide a substantial challenge trophy, as already several 
offers have been made. It is hoped that the whole of the 
shipbuilding and engineering employers on the North-East 
Coast will take a practical interest in the suggested 
competition, the result of which will be, of course, greatly 
to accelerate output. 


The Coal Trade. 


There is no visible abatement in the strenuous 
position of the coal trade. The call for fuels of all kinds 
is extensive, and merchants vainly vie with each other in 
their endeavours to secure supplies to complete their 
inquiries. There is an exceedingly large and urgent 
stream of inquiries from neutral countries, and producers 
ean compel almost any price they like to name for supplies, 
especially for steam coals. Nothing could better illustrate 
the present firmness of steam coals than the tenders 
submitted for the Norwegian Railways’ inquiry. This 
business, which makes its appearance in the market 
monthly, and has hitherto always been closed at schedule 
prices, plus 5 per cent. for merchants’ profits, has on this 
occasion evoked tenders at the full market price for 
neutrals, viz., 50s. a ton, plus 5 per cent. for merchants’ 
profits, an advance of 17s. 6d.aton. In the circumstances, 
it is interesting to learn that attention is at last being 
turned to steam small coal, of which there are huge 
accumulations in the county of Northumberland. It is 
understood that the Coal Controller's Department is only 
prepared to grant licences for shipment to neutrals 
provided that a proportion of smalls—about 25 per cent.— 
is taken with each cargo of large. As a matter of fact, 
several orders have been booked on this basis this week, 
while in odd cases complete cargoes of smalls have been 
booked. As steam smalls can be bought at 22s. 6d. to 23s., 
it ought to pay the neutral importer to take mixed cargoes, 
and it looks as though this practice will become more 
general now that the large coal is so scarce. Certainly it 
would be good business for the Northumberland collieries 
to get rid of their big stocks of smalls which are lying on 
their hands. The Durham coal trade is also exceedingly 
well placed. Al! classes are scarce ; even such as coking 
duff and rough smalls, which have hitherto been more 
than plentiful, are now said to be getting scarce and 
difficult to obtain. Principal quotations for the home 
trade are as follows :—Best Blyth steams, 29s. 6d. to 
32s. 6d.; second Blyth steams, 25s. 6d. to 28s. 6d.; Tyne 
prime steams, 29s. 6d. to 30s. 6d.; unscreened for bunkers, 
23s. 6d. to 25s.; household coal, 22s. 6d. to 23s. 6d. for 
the home trade; 32s. 6d. to 35s. for export ; best Blyth 
smalls, 21s. to 22s. 6d.; North Northumberland smalls, 
22s. 6d.; smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 
31s. to 33s. 6d. Durhams: Steam (locomotive), 31s. to 
32s. 6d.; special Wear gas, 26s. 6d. to 29s.; best gas, 25s. 
to 27s. 6d.; second gas, 23s. 6d. to 26s. 6d.; ordinary 
bunkers, 26s.; best bunkers, 27s. 6d.; superior qualities, 
30s; smithies, 29s. 6d. to 33s. 6d.; peas and nuts, 31s. to 
33s. 6d.; coking coals, 19s. 6d. to 20s. 6d.; patent oven 
coke, 42s. 6d. to 45s.; blast-furnace coke, 33s.; gas coke, 
32s. 6d. to 35s. 








LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Market Generally. 


It was exceedingly difficult on the Iron and Steel 
Exchange to diagnose the market after the holidays. 
The attendance, all things considered, was fairly good, and 
there was not the listlessness which has prevailed under 
similar conditions in many former years that we have 
experienced. 


Pig Iron. 


In this district there was no diminution in the 
stringency of the past few weeks in practically all depart- 
ments. Although reports of additional transit facilities 
for Middlesbrough iron are received here they do not 
materialise, so far as the Lancashire area is concerned. It 
is stated that there is a plentiful supply at the furnaces, and 
that truckage is steadily increasing. Transit difficulties, 
however, present no amelioration of the position here. 
Any relief would be welcomed by founders in this district. 
There are better deliveries of Scotch iron spoken of 
Deliveries of Staffordshire, Derbyshire and Midland iron 
are fairly steady. Staffordshire rules at 102s. 6d.; Derby- 
shire 98s. 8d., equal to delivery Manchester ; and North- 
amptonshire 90s. per ton f.o.t. Hematite is quickly 





absorbed at 127s. 6d. per ton for West Coast sorts f.o4 
There was no Lincolnshire being offered. ma 


Serap. - 
Merchants again reported a keen demand for 
scrap of all descriptions. Supplies continue on the short 
side, and prices favour sellers all round. Quotations are : 
Cast iron scrap, 140s.; wrought scrap, 130s.; steel turnings 
70s. pei 


Finished Iron. 


There was a steady feeling, and little or no change 
to report. Crown bars remain at £13 17s. 6d, 


Steel. 

Better supplies in this department were noted 
by merchants. There is a very strong demand for shel] 
discards, including especially bars, bolts, bolt nuts, crop 
nuts. Discards for forge purposes are also in very strong 
demand, and when offered are quickly taken over. " 


Metals. 
Tin : English ingots have followed the reduction 
noted a fortnight ago. There is no business reported in 
hard copper. Prices in all descriptions remain unchanged. 


Ferro-concrete Buildings and Timber Shortage. 


One of the great difficulties in connection with 
the erection of ferro-concrete structures at the present 
time is the shortage of timber, of which a large amount 
is usually required. This difficulty is being surmounted 
in & new system of unit construction which has been 
devised in Manchester, and is being employed in the cree. 
tion of a large building in Trafford Park. I am not per. 
mitted at present to publish details of the new features 
which characterise this system, but I may state that the 
inventors appear to have succeeded in evolving original 
and comparatively simple means whereby the unit system 
of construction can be utilised to much greater advantage 
than has hitherto been possible, thereby effecting both a 
saving in the time required for erection, and in the cost of 
timber, besides enabling the builder to overcome certain 
constructional problems which have been found difficult 
of solution. 


Barrow-tn-Furness, Thursday. 


Hematite. 


There is a very busy state of affairs to report in 
hematite pig iron. Industrially, the trade is as busy 
as it can possibly be with the facilities at hand, and a big 
volume of iron is being produced. The whole of this iron 
is going into prompt use. The demand is still far in excess 
of the supply, there being in all thirty furnaces in active 
blast, and for the present there are no signs of any further 
furnaces being put into operation. There are several in 
various states of preparedness, either for relining, or other 
modernisation. At the Askam Ironworks the process oj 
putting down some new machinery connected with the big 
furnaces is going on, but the furnace will not be ready for 
work for some time yet. Prices are steady‘ with parcels 
of mixed numbers of Bessemer iron at 127s. 6d. per ton, 
and special brands are at 140s. per ton, both f.o.t. 


Steel. 

In the steel trade there is briskness in every 
available department. The demand for various descrip- 
tions of semi-manufactured“ steel continues to be very 
full on local as well as general home account, and good 
outputs are being noted from the works. Billets are at 
£10 7s. 6d. per ton. For steel shipbuilding material there 
is a strong demand. Plates are wanted for war and mer- 
chant work, and the No. 2 mill at the Barrow Steel Works 
is very busy. Ship plates are at £11 10s. per ton, and 
boiler plates at £12 10s. per ton. Steel shipbuilding cast- 
ings and general castings are*in smart request, and the 
foundries are full of work. Rails are quiet. Heavy sec- 
tions are at £10 17s. 6d. to £11 per ton, light rails at {14 
to £14 10s., and heavy tram rails at £14 per ton. Ship- 
builders and engineers are as busy as they can be. 


Fuel. 

The demand for coal is brisk. Steam sorts are 
quoted at the old rate of 27s. 6d. to 30s. per ton delivered, 
and house coal is at 30s. to 39s. 2d. per ton delivered. For 
coke the demand is active, and East Coast qualities are at 
38s. 6d. to 42s. 6d. per ton delivered. Lancashire cokes 
are quoted at 37s. 6d. per ton delivered. Cumberland 
cokes are largely used in the Workington district. 








SHEFFIELD. 
(From our own Correspondent.) 


Developments at Rotherham. 


One of the outstanding features of this district 
is the remarkable development work now proceeding in 
the Rotherham area. Indeed, the interests of Sheffield 
and Rotherham are drawing closer and closer together 
every year, and on many points the two areas speak with 
one voice. It is not difficult to foresee the day when the 
narrow fringe of open country that marks the border line 
will be covered with works and dwelling-houses. In 
fact, this reserve of available building land is going to 
prove a tremendous advantage in the reconstruction and 
reorganisation of the iron and steel industries in this part 
of the country. It is not only that the two towns are 
extending toward each other, but both are also expanding 
in other directions. For instance, whilst the Steel. 
Peech and Tozer interests are pushing Sheffieldwards, 
those of the Parkgate Iron and Steel Company, the works 
of which were the birthplace, so to speak, of the first 
armour plate to be rolled atid the scene of the chief activity 
in the days when the nation called for the rapid—as it 
was then considered—-production of cannon balls, are 
constantly pushing out in another part of the Rotherham 
district. Both are destined to play larger and more 
important parts in the iron and steel industries, and to that 
end are proceeding with big extensions. A good deal has 
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been written of late coneerning the former, which was the | licence. The American Consul, Mr. John M. Savage, 


prime mover in the formation of the new United Steel 
Companies, Limited, in which the armament firm of 
Cammell Laird and Co. is now interested through its 
holding in the Workington Iron and Steel Company. 


Preparing for the Future. 


But the Parkgate concern, the directorate of 
which includes Mr. Douglas Vickers (Vickers Limited) 
and Mr. P. W. Fawcett (Thomas Firth and Sons, Limited), 
is also developing rapidly, and has, since the war com- 
menced, put down many new furnaces, both for iron and 
steel making. The directors’ report, just issued, states 
that the works extensions referred to at the meeting last 
year are making good progress, and the new blast-furnace 
will be ready for work in a few weeks’ time. A further 
area of freehold land, consisting of about 69 acres, making 
about 213 acres acquired during the past year or so, has 
been purchased for future use, and as this property adjoins 
the Midland Railway, good siding accommodation is 
assured. But for one or two events over which the 
company could have no control, the output of steel for 
the past year would easily have established a new record 
for the firm. The chairman and managing director of the 
Parkgate undertaking is Mr. Charles Markham, whose 
active interest in the schem* for centralised electricity 
supplies was referred to in my letter last week. With all 
its enterprise and expansion, however, the net profits 
of the company show, remarkable steadiness, in spite of 
greatly increased turnovers, so that, like most of the other 
great Sheffield steel companies, it cannot be charged with 
making excessive profits out of the war. In all probability 
the profits would have been considerably higher had there 
been no war. 


Colliery Profits. 


Among the prosperous colliery concerns in this 
part of th» Yorkshire coalfield is the Carlton Main 
Company, with which two of the leaders in the steel 
industry, Col. Sir Charles Allen (chairman of Henry 
Bessemer and Co.) and Mr. D. Vickers are associated as 
directors. The net profit for the year just reported upon 
is certainly, at £174,524, a matter of £56,000 lower 
compared with that of the previous year; but it has to be 
rem>mbered that collieries are now very much State- 
controlled, especially regarding profits, for anything of 
the kind mide beyond the * pre-war standard ” all goes 
to the Government with the exception of 5 per cent. In 
the circumstances, therefore, the profit-margin of the past 
year must be regarded as satisfactory. Perhaps the most 
interesting point about the report, however, is that the 
company’s mining engineer, Mr. C. E. Rhodes, has made 
a re-valuation of the collieries, cottages, wagons and other 
properties, with the result that the value is found to 
exceed considerably the figure at which it stood in the 
books. This new valuation has been adopted by the 
directors end the balance-sheet rewritten accordingly, a 
course that is to be followed by an alteration of the 
company’s nominal capital, to make it correspond with 
the increased value of the assets, providing that the 
Treasury's sanction is obtained for the proposal. 


Protest by Merchants. 


Whatever miy be the policy of Government 
departments having to do with production and distribution 
in the mstal trades, one cannot fail to sympathise with the 
genuine merchant class. Their position secms a very 
unenviable one. Rightly or wrongly, they have the firm 
impression that the intention of the depariments referred 
to is to squeeze them out. Naturally, they object to be 
squeezed out and, so far as the Sheffield district is con- 
cerned, they are such an integral part of the commercial 
side of industry that their services cannot be dispensed 
with. In pre-war days the iron and steel merchant, as 
we know him here, filled an important place, one of his 
chief assets being the knowledge he possessed of the special 
requirements of certain firms and of the quickest and 
cheapest means of filling them. He knew the brands of 
iron and the qualities of steel or other metals produced, 
and long years of experience enabled him to arrange his 
own market for them. To the smaller firms, unable for 
financial reasons or for want of room to store raw material, 
he was indispensable. The small man who required a 
few tons of this iron or of that steel, or wanted 20 tons of 
one kind of rolling and about the same weight of another, 
generally found that his custom was not appreciated by 
the large producers and rolling mills. It was here the 
merchant stepped in. He had warehouse room and could 
buy 1000 tons or so of any particular material, store it 
and sell it to the small firms just as required. In the same 
way half a dozen small rolling orders placed with him 
permitted one respectable order to be offered to the 
rolling mills. It was not only the small firms. Large 
concerns found him equally of service. He dealt also in 
scrap and machinery—in anything, in fact, used in the 
Sheffield industries. And after the war his services will be 
required again, however they may be minimised at the 
moment. If this impression amongst genuine merchants, 
therefore, is a wrong one, and no Government department 
has the slightest wish or desire to squeeze them out of 
industry, would it not be useful for some such reassuring 
Statement to be made officially ? But if an attempt 
really is being made to eliminate the merchant from any 
of those branches of industry in which he has proved 
himself of such service, a great mistake, and even an 
injustice, is being perpetrated. 


Round the Works. 


It now appears that the meaning of the new 
regulation regarding engineers’ small tools is that a general 
licence to manufacture must be obtained, and this licence 
will be available to every genuine manufacturer. ‘There 
was a doubt here about the matter last week, a fear 
prevailing that the intention of the regulation was that 
no order for small tools should be accepted without a 
licence being first obtained. Had that been so, manu- 
facturers were preparing to raise their voices in a pretty 
vigorous protest, on the ground that it would have made 
the game scarcely worth the candle. As it is, the position 
remains practically as it was before, because no bond fide 
maker will have any difficulty about securing the necessary 





showed me, the other day, an instruction he had then 
just received from his Government with reference to 
exports from Sheftield to the States. In spite of prevailing 
severe restriction a certain amount of business is passing 
even in steel, though it is but a fraction of the normal 
quantity, and is almost confined to just a handful of firms. 
Except in the case of agricultural implements, shippers of 
steel have hitherto been permitted to send consignments 
forward, obtaining the import number on the other side 
of the Atlantic. Under the new order, which came into 
operation last Monday, no consular invoice will be certified 
unless the shipper gives the number of the United States 
import licence covering shipment, which must be noticed 
on the invoice. This does not imply further restriction 
upon imports into the States, but it is a regulation which 
firms should take due note of if they wish to avoid trouble 
and disappointment. So far as general overseas business 
is concerned, or what remains of it, the latest commitments 
appear to include tools for Maranham, Lisbon, and 
Delagoa Bay ; steel for Montreal and Antofagasta ; sheep 
shears for Buenos Aires and Montreal; springs for 
Calcutta; files for Vera Cruz; machetes for Accra; 
cutlery for Mombassa, Rio, Zanzibar, Nairobi, and 
Kilindini; and drills for Montreal and Trinidad. A 
Sheffield firm claims to have perfected means by which 
steel and other metals may be subjected to heat treatment 
without the risk of subsequent oxidation and distortion 
of machinery parts. The metal is immersed in a bath of 
salts of a special composition, the work under treatment 
being visible until the correet temperature is reached. 
When the salts are no longer transparent the metal is 
ready for quenching, the process being thus so simple that 
unskilled labour may be employed in the hardening 
operations, whilst the work is done very much more 
rapidly than by the ordinary processes. It is claimed 
that this method avoids oxidation, decarbonising, scaling 
or blistering of surfaces, produces a uniform surface 
hardness and reduces distortion to a minimum. At the 
meeting, on Tuesday, of the engineering firm of Davy 
Brothers, Limited, the chairman—Mr. R. Eddison—who 
was supported by Sir W. H. Ellis—John Brown and Co.— 
and other directors, indicated that the firm has on order 
an enormous amount of heavy steel works plant required 
for steel works extensions. The company’s business is 
expanding, and the directors look forward to an even more 
extensive programme in the near future. Mr. A. J. 
Capron, the managing director, speaking of the firm’s 
operations during the war, said they commenced in 
August, 1914, with shell forging and other presses and, 
keeping pace with the expanding national requirements, 
were to-day engaged on the very largest class of rolling 
mills for billets and plates, as well as forging presses and 
other extensive plant required in modern steel works. 
[ hear of several new file-making works in contemplation— 
in fact, the forward movement in that direction seems to 
be developing, though it is sincerely to be hoped these 
additional works will be planned upon entirely up-to-date 
lines, not fashioned after the order of some design of a 
past day. The time has come for the file trade to be 
placed upon a sound scientific basis, and nothing short of 
that standard should be accepted as satisfactory. The 
rolling mills here are very busy. 





Iron, Steel, and Coal. 


The situation of the pig iron market seems to 
suggest that in the immediate future greater attention 
will have to be paid to the question of the sources of 
supply. Steel melting furnaces are increasing rapidly in 
number, and there will have to be a similar movement in 
the matter of blast-furnaces, though, as mentioned in a 
previous paragraph, a large one is just about to come into 
operation at the Parkgate Works. But more will be 
required if the demand for pig iron is to be fully met. 
Scrap continues as scarce as ever, and it is difficult to see 
how any relief can be expected at present. No change has 
occurred in hematite iron supplies. Crucible steel furnaces 
are not under any special pressure, but electric furnaces, 
the installation of which seems to be again under restriction, 
are kept as busy as possible, and the same applies to open- 
hearths. The reduction in colliery outputs is now being 
felt rather severely, and reserve stocks are being drawn 
upon. A rationing scheme will probably be not much 
longer delayed. 'There is scarcely anything at all for the 
open market, and quotations for inland consumption are 
little better than nominal. Best South Yorkshire steam 
hards are quoted 19s. to 19s. 6d.; best Derbyshire hards, 
18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. 
to 18s. 6d.; nuts, 17s. to 18s. Slacks are in short supply. 
Washed smalls are quoted 14s. 6d. to 15s.; best hard 
slacks, 14s. 3d. to 14s. 9d.; seconds, 13s. 9d. to 14s. 3d.; 
soft nutty, 13s. 6d. to 14s.; peas, 12s. to 12s. 6d.; and 
small slacks, 9s. to 10s. House coals are hard to buy, the 
nominal quotation being for branch, 23s. to 23s. 6d., 
and best Silkstone, 20s. to 21s., all per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


Coal Output. 


Tue problem of increasing the output. of coal in 
Scotland is at present under consideration by the Scottish 
Coal Trade Conciliation Board, and in connection with 
the movement the executive of the National Union of 
Scottish Mineworkers has agreed to ask the various dis- 
tricts to consider a ballot on a proposal to work twelve 
days per fortnight instead of eleven. 


Tayside Shipbuilding Scheme. 


The Dundee Development Committee has recom- 
mended the Town Council to purchase, at a cost of £52,000, 
the estate of Scotscraig, on the Tayport side of the river. 
The estate has an area of 2761 acres, and it is intended to 
utilise the large expanse of foreshore for the erection of 
shipbuilding and engineering yards on an extensive scale. 
The scheme includes the construction of a road across the 
Tay to be built on the still remaining piers of the first Tay 
Bridge. This proposed new road has already had the 
attention of Sir Geo. Gibb, the Roads Commissioner. 
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Pig Iron. 


The demand for Seoteh pig iron is insatiable. 
Hematite still takes first place, and is wholly consumed in 
the district. Foundry iron is in poor supply, and some 
grades are entirely off the market unless for the highest 
class of national work. The demand for forge qualities 
is maintained, large quantities being taken by the malle- 
able works. Values are unchanged. 


Approximate Quotations. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; Shotts, at 
Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Active conditions still prevail in the Seotch steel 
and iron trades, and works are producing at a high rate. 
In some cases the tendency is somewhat easier, and there 
is a prospect that in certain lines supplies will soon over- 
take demand, and the position with regard to ordinary 
mercantile tonnage may benefit to some extent. The 
chief demand at the steel] works at present is for light sec- 
tional material, while shipbuilding requirements show no 
falling off. The call for steel sheets is very insistent, and 
several producers are not in a position to accept anything 
but Government orders. In galvanised material, too, 
business, so far as regards the ordinary consumer, has been 
reduced to the utmost limits, and the export turnover is 
entirely suspended. At the malleable ironworks the pres- 
sure for small sections is fully maintained. It is said that 
in the steel department there is a prospect of cheaper 
material, with a more regular supply, which will have a 
beneficial effect on ordinary home business. Producers 
of nails report plenty of good orders. A large and pressing 
demand is being experienced for light castings, and makers 
of agricultural machinery are also well placed in the matter 
of orders. 


Coal. 

While there has been no increase in the amount 
of outputs the milder weather has not brought any lessen- 
ing in demands for fuel, and the position, consequently, 
shows no improvement in respect to deliveries. Many 
are finding great difficulty in securing enough to keep 
things going, and stocks generally have worked down to 
next to nothing. In the Western district the local demand 
easily absorbs outputs, and though export tonnage is in 
better supply little advantage can be taken under present 
circumstances, collieries not being able to undertake much 
neutral business. Fl coals are quoted, f.o.b. at Glasgow, 
26s. 6d. to 28s.; splint, 28s. to 30s.; navigations, 30s.; 
steams, 27s. 6d.; treble nuts, 23s.; doubles, 22s.; singles, 
21s. per ton. For shipment to neutrals, 2s. 6d. per ton 
must be added to these prices. In both Fifeshire and 
the Lothians all branches of the trade are busily engaged. 
In the former the shipping department is particularly 
active, and it is said that for neutral countries as much as 
45s. per ton has b2en secured for first-class steams, and 
35s. per ton for third-class. The Lothian collieries have 
a large number of Government orders to attend to, and 
local industries are not always able to secure their sup- 
plies, and unless outputs can be speeded up, arrears will 
soon be of considerable dimensions. First-class naviga- 
tions (Fifeshire) are quoted, f.o.b. at Methil or Burntisland, 
29s. to 3ls.; first-class steams, 28s.; third-class steams, 
24s.; best steams (Lothians), f.o.b. at Leith, 26s. 6d.; 
secondary qualities, 25s. 6d. per ton. For shipment to 
neutral countries, 2s. 6d. or more per ton must be added 
to the foregoing prices with the exception of second-class 
Lothians. The aggregate shipments from Scottish ports 
during the past week amounted to 137,567 tons, compared 
with 189,012 in the preceding week, and 163,682 tons in 
the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Tredegar Strike. 


ATTENTION during the past week has been 
focussed upon the strike of the Tredegar miners and its 
serious extension, an occurrence as regrettable as it is in 
conflict with national interests. It is singular that out of 
a comparatively unimportant dispute there should develop 
a situation of extreme gravity. The stoppage of work on 
the part of the Tredegar men affected 8000 men, who have 
been out more than a fortnight, while at the beginning of 
this week their number was increased to about 30,000, 
made up of the workmen at adjoining collieries, who ceased 
work out of sympathy with the Tredegar men. Apart 
from the original cause of the dispute which affected 
twenty men at the Markham colliery, the chief reason for 
the Tredegar men suspending work was that the manage- 
ment declined to recognise the Committee representing 
the Tredegar, Oakdale and Markham collieries, all owned 
by the Tredegar Iron and Coal Company. This Committee 
is known as the Combine Committee. The Joint Disputes 
Committee of the Conciliation Board at its meeting last 
Friday considered a similar grievance on the part of the 
Rhymney Iron Company’s men, viz., the non-recognition 
of the Combine Committee of workmen’s representatives, 
and the owners made a concession which it was thought 
removed all difficulties and paved the way for a settlement. 
This was that under Clause 3 of the agreement of March 
26th last, the clause should be interpreted to meet the 
men’s demands. The clause states ‘ The colliery agent 
and miners’ agent and any persons whom they may deem 
necessary for the full discussion of the dispute in question 
shall meet to discuss, &c.’’ The decision in the Rhymney 
Iron Company’s case was also to apply in the Tredegar 
ease, and the workmen’s leaders on the Joint Disputes 
Committee were satisfied that it met the claims of the 
Tredegar men on strike. The Executive Council of the 
South Wales Miners’ Federation, on Saturday, after 
considering the result of the previous day’s meeting of the 
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Joint Disputes Committee, was convinced that the 
Tredegar men’s original claim had been conceded, and 
therefore recommended the strikers to accept the arrange- 
ment and return immediately to work. Miners’ leaders, 
including some of the most advanced in thought, addressed 
mass meetings of the strikers on Sunday, but to the surprise 
of everyone, the recommendation of the Executive Council 
was rejected, and the men’s leaders were accused of 
inactivity. The demand for a coalfield conference was 
reiterated, and, what is more, the men went beyond their 
original claim, and their contention was that the interpreta- 
tion to be placed on Clause 2 of the agreement of March 
26th, and the words “and any persons whom they may 
deem necessary ”’ should be recognition of a committee of 
workmen employed, not only at the collieries owned by 
the Tredegar Company, but others as well. In support of 
this contention the men point to rule 49 of the South 
Wales Miners’ Federation dealing with the “ formation of 
joint committees, representing groups of collieries or 
collieries owned by the same company,” and hold that 
their official representatives on the Conciliation Board 
would not have been parties to the agreement of March 26th 
last if it nullified a rule of their own Federation. In face 
of the serious position arising from extension of the strike, 
the Executive Council of the South Wales Miners’ 
Federation met specially on Tuesday, when it decided to 
meet the Coal Controller on the following day, and to call 
a coalfield conference for Thursday (30th inst.). The 
Council urged all miners not implicated in the dispute to 
return to work, and others to remain at their work. The 
Coal Controller sent a telegram to the Council expressing 
regret that the men had refused the advice of the 
Federation, and urging that the men on strike should be 
left in no doubt that they were imperilling the welfare of 
the men in the trenches by their action. 


LATER. 


On Wednesday, although some miners resumed work, 
pending the coalfield conference on Thursday, there was 
a larger number on strike than the previous day. The 
number was estimated at rather more than 40,000, 
resulting in a daily loss of production of over 30,000 tons. 
Members of the Executive Council of the South Wales 
Miners’ Federation interviewed the Coal Controller in 
London concerning the dispute, and he promised to com- 
municate his decision the same night to be laid before 
the coalfield conference on the following day. 


Industrial Development. 


The Port Talbot and Aberavon districts will 
substantially benefit by the contemplated expendi- 
ture of about 3} millions by Baldwins, Limited, on 
their various undertakings. This firm owns the Port 
Talbot Steelworks, and it is now constructing at Taibach 
modern blast-furnaces and by-product works. It also 
owns coke ovens, collieries and a limestone quarry in the 
district. Its present steel works employ over 1700 hands. 
The new coke ovens and blast-furnaces are being erected 
in conjunction with the steel works, and all the waste 
gases will be utilised for the generation of electrical power 
for the works. The company will secure the coal for the 
manufacture of the coke for the blast-furnaces from its 
own pits, and as it has arranged to secure home supplies 
of iron ore as well as foreign, to be converted into pig iron 
at the blast-furnaces, and then sent to the steel works for 
conversion into steel, it will be seen that the whole works 
will be run as one undertaking, one portion supplying the 
other with the necessary material at the lowest cost. 
It is understood that a section of the new works will be 
completed this year, and the whole of it early next year, 
and that it will provide employment for 800 to 1000 
additional persons. Arrangements for housing and water 
supplies are practically complete, while the Port Talbot 
Railway and Docks Company has already made arrange- 
ments for meeting the increased demands upon its facilities. 


House Coals. 


The District Coal and Coke Supplies Committee 
for South Wales recently issued full particulars concerning 
its scheme to meet the shortage of supplies of house coal 
in this district—excluding anthracite. Colliery companies 
were instructed to supply the same merchants with the 
quantity of coal during May as they supplied in the same 
month of 1915, less 10 per cent., and next month’s quantities 
are to be cut 20 per cent. as compared with June, 1915. 
Merchants are not permitted to deliver more than 1] ton 
per month to any house, and those who deliver coal in 
bags or baskets must not supply more than 5 ewt. in any 
week to the same householder. The Committee can 
require any wholesale or retail merchant to produce 
evidence that he is carrying out instructions, and can 
suspend his supplies if he acts contrary to them. Colliery 
companies are also prohibited from supplying a truck of 
coal to any private individual who is not a coal merchant 
without the sanction of the Committee. 


Notices Suspended. 


The notices to terminate contracts recently 
served upon 350 workmen at the Hills’ Plymouth Collieries, 
Merthyr, have been suspended until Saturday. They 
were due to expire on Wednesday, May 29th. The 
miners’ representatives are conferring with the manage- 
ment with a view to the reorganisation of the work at the 
collieries, and although the Miners’ Federation may not 
succeed in reinstating every workman under notice, it is 
hoped they will all be found similar work. 


Colliery Re-opening. 


The proprietors of the Park Slip Colliery, Tondu— 
Norths’ Navigation Collieries, Limited—have received 
permission from the Coal Controller to proceed with the 
work of drawing off the water from this colliery, which 
has been idle practically since the disastrous explosion 
about fifteen years ago, when over 100 men lost their lives. 
It is expected that it will be quite two to three months 
before arrangements will be complete to enable coal to be 
worked. The owners are also erecting new coke ovens 
and by-product plant. The Park Slip Colliery produces 
one of. the best gas coals in this district, and it is on account 
of the demand for these descriptions that the Controller 
has-sanctioned the un-watering of the property. 








Current Business. 


There has been no business of any account on 
the market this week. The situation arising out of the 
Tredegar dispute, and the shortage of coals has meant 
that there has been no coal available for private shipment 
after the Admiralty authorities’ needs were met. The 
tone of the market has ruled very strong, but salesmen 
have recognised the futility of quoting for neutral business, 
knowing that there was no chance of doing business as the 
coals would not be released. All descriptions have been 
firm, except that beans and duff have rather fallen off in 
request. Coke has been below the needs of the trade, and 
patent fuel manufacturers are so full up with orders for 
the next month, that they cannot entertain fresh commit- 
ments. Pitwood is rather scarce, but the price remains 
at 65s. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s.; washed smalls, 25s.; best Monmouthshire 
Black Vein large, 32s. 6d.; ordinary Western Valleys, 
3ls. 6d.; best Eastern Vallevs, 3ls. 6d.; seconds Eastern 
Valleys, 30s. 6d. Bituminous coal: Best households, 
35s. 6d.; good households, 33s. 3d.; No. 3 Rhondda large, 
33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; 
through, 24s. 6d. and 26s.; smalls, 19s. 6d. and 2Is. 6d.; 
best washed nuts, 32s. 6d.; seconds, 3ls.; best washed 
peas, 30s.; seconds, 29s. 6d. Patent fuel, 32s. 6d. Coke, 
50s.; pitwood, ex ship, 65s. 


Newport. 

Business has been very largely at a standstill. 
owing to the trouble in the Monmouthshire area and the 
shortage of coals. The result is that there has been a 
good deal of rearrangement in the matter of tonnage 
allocated for loading at Newport. The tone of the market 
is firm in all departments. Schedule prices (less 2s. 6d. 
for France and Italy):—Steam coal: Best Newport 
Black Vein large, 32s. Hd.; Western Valleys, 31s. 6d.: 
best Eastern Valleys, 3ls. 6d.; other sorts, 30s. 6d.; 
steam smalls, 20s. 6d. to 23s. Bituminous coals: Best 
house, 35s. 6d.; seconds, 33s. 3d.; patent fuel, 32s. 6d.; 
pitwood, ex ship, 65s. 


Swansea. 

The market has rather improved during the past 
week. Large descriptions of anthracite have been 
booked up more freely, but duff and rubbly culm have 
been slow to move off. Steam coals have been in good 
demand. Schedule prices (less 2s. 6d. for France and 
Italy) :—Anthracite: Best breaking large, 32s. 6d.; 
second breaking large, 31s. 6d.; third breaking large, 30s.; 
Red Vein large, 28s.; machine-made cobbles, 41s. 6d. to 
45s.; French nuts, 4ls. 6d. to 45s.; stove nuts, 41s. 6d. 
to 45s.; beans, 35s. 6d. to 37s. 6d; machine-made large 
peas, 22s. 6d.; rubbly culm, 13s. 6d. to 15s. 6d.; duff, 9s. 
to 10s. 6d. Steam coal: Best large, 32s. 6d.; seconds, 
29s. 6d.; bunkers, 24s. 6d. and 26s.: smalls, 19s. 6d. and 
21s. 6d. Bituminous coal: Through and_ through, 
29s. 6d.; smalls, 26s. 6d. Patent fuel, 32s. 6d. 


Tin-plates. 

The market continues very firm, but there is no 
new feature. The difficulty of keeping mills at work as the 
summer approaches is increasing owing to the scarcity of 
labour. The Central Committee dealing with recruiting 
has recommended that recruitment from the tin-plate 
trade should be suspended, and industries to which tin- 
plate workmen were transferred have been asked to re- 
transfer them, their places to be filled by released soldiers. 
Quotations :—I.C. 20 x 14 x112 sheets, 33s.; block tin, 
£355 per ton cash and for three months ; copper, £110 per 
ton cash and for three months ; lead, Spanish, £29 10s. 
per ton. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


Mittns Exrectrica Company has moved from 37 and 38, 
Strand, London, W.C. 2, to 17, Whitefriars-street (off Fleet- 
street), London, E.C. 4. Telephone, City 8363. Telegrams, 
* Miltricity, Fleet, London.” 

WE are asked to state that Mr. Harry Gray and Mr. T. S- 
Hunter—both directors of Dudgeon and Gray, Limited, 
consulting engineers, of 89, Aldgate, London, E. 1.—have opened 
offices in the name of Gray and Hunter, Milburn House. 
Newcastle-on-Tyne, and Gray and Hunter, Merchant’s Exchange, 
Bute Docks, Cardiff, as consulting engineers, naval architects, 
and marine surveyors. 








Tae Wirsur Wricsat Lectrure.—The Wilbur Wright 
Memorial Lecture will be delivered in the Central Hall, 
Westminster, on Tuesday, June 25th, at 8 o'clock, by Dr. W. F. 
Durand, Chairman of the American Advisory Committee for 
Aeronautics, and Scientific Attaché to the American Aviation 
Mission in Europe. His subject will be ‘‘ Some Outstanding 
Problems in Aeronautics.” The Wilbur Wright Lecture is 
given out of the proceeds of an endowment founded in memory 
of the late Mr. Wilbur Wright, and the premium this year has 
been awarded by the Aeronautical Society of Great Britain, 
which administers the fund, to Dr. W. F. Durand. Those 
desiring tickets to attend the lecture should apply to the Secretary 
of the Aeronautical Society of Great Britain, 7, Albemarle-street, 
Piccadilly, W. 1. 


THE InpustriaLn Leacue.—On Wednesday evening the 
Industrial League gave a dinner in the Strangers’ Dining Room 
at the House of Commons, to the four Labour representatives, 
Messrs. Appleton, Butterworth, Duncan and Mosses, who have 
recently returned from a mission to the United States. 
Mr. George Roberts, Minister for Labour, was in the chair. 
The atmosphere of the place no doubt affected the speeches, 
which took on a more political character than those at other 
dinners of the League. There were very energetic denounce- 
ments of that portion of the Labour Party which supports 
pacifism and defeatism, and the round assertion was made, by 
Mr. Duncan, that Trades Unionism—which was the power of 
the future—must dissociate itself wholly from Socialism. 
More interesting and more appropriate was the account given by 
the commissioners of their impressions of America’s attitude 
to the war, and the repeated statements that America was in it 
heart and soul, and meant to see it through at all costs, were 


' received with loud applause. 
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PRODUCTION OF SOUND STEELYBY LATERAL 
COMPRESSION OF THE TOP PORTION oF 
THE INGOT.* 

By BENJAMIN TALBOT, Member of Council. 


In this paper the author describes an apparatus for 
producing sound steel by compressing the top part of 
ingots after their removal from the mould. 

The apparatus decided upon was a hydraulic press, so 
designed as to make a depression upon two or upon all 
the four sides of the ingot, and the depressions so made 
were to be of larger area than the cavity which would 
form in the ingot were it allowed to go cold. This depres. 
sion is made either oval or fluted in shape. Such a press 
is a compromise upon the Whitworth and Harmet methods. 
The idea of both these processes embraces the compression 
of the entire ingot in the mould itself, and consequently 
these moulds have to be of a very strong structure to with- 
stand the immense pressure exerted, and the time taken 
for the compression makes the process slow and very 
expensive. In the new method of pressing the ingot is 
separated from the mould, and the upper portion is 
pressed at a time when the outer envelope is thick and 
strong enough to retain the pressure, but whilst the centre 
is still sufficiently liquid. 

The hydraulic press finally decided upon was designed 
and built upon the lines shown in Fig. 1. It has four rams 
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Fig. 1—HYDRAULIC PRESS FOR INGOT HEADS 


so placed that each face of the ingot can be operated upon 
as desired. It is furnished with a lifting table to take 
care of any difference in length of the ingot. To work 
the method successfully care must he taken to have suffi- 
cient temperature on the surface of the top portion of the 
ingot which has to be squeezed, and therefore it is desir- 
able to have a difference in temperature between the top 
portion of the ingot and the lower portion. 

In practical work we have found it best always to use 
an ingot of standard size, and hitherto ingots of 34 tons 
or 5 tons have always been used. All the ingot moulds 
used in the investigation were furnished with refractory- 
lined tops. 

The average temperature over a number of 3}-ton ingots 
when stripped between an hour and an hour and a half 
after casting was found to be 1140 deg. Cent. at the top 
in contact with the bricked portion of the mould, and 
940 deg. Cent. at the bottom, where it has been in contact 
with the iron side of the mould. With a difference of 
temperature, such as is here indicated, and at the tem- 
perature given, the ingot is sufficiently hot to be pressed at 
the top. Results from one hundred consecutive ingots 
that were pressed, show that in no case is there any un- 
sound steel below 90 per cent. of the whole ingot. 

From these results it will probably be admitted that 
a larger percentage of solid steel, fit for commercial pur- 
poses, can be obtained if the top portion of the ingot be 
compressed before its centre is entirely solid than is the 
case with the usual method of casting with refractory tops. 
The problem, therefore, narrows itself down to one of 
practical and commercial nature.. If a sufficient increase 
in the percentage of commercial steel can be obtained 
rather than producing this amount as scrap to be remelted, 
and if the difference in price between the commercial pro- 
duct and scrap value is going to be large enough to permit 
of the installation and operation of the necessary plant, 
then it will be of interest to see whether the process can 
be applied in practice upon large outputs. 

For the ordinary cheap trades, such as the rail trade, 
which deals with large outputs, the successful operation 
of this process means the adoption of a standard ingot of 
suitable size to suit the working conditions of the plant, 
and the observance and carrying out of a time-table as 
between pouring, stripping, and pressing the ingot, other- 
wise the method cannot be satisfactorily made use of. 
For forging and special trades, which use ingots of sufti- 





* Tron and Steel Institute. 
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cient size, there should be no practical difficulties in instal- 
ling the process if it were found of advantage to do so. 
In these shops the output of steel is not great when com- 
ed to some, and the ingots for many trades are suffi- 
ciently large to allow of ample time to compress them. 

Where the Bessemer process is used the difficulties 
would be small, as the heats are cast in a steady progres- 
sion through the working shift. In a shop with 20.ton 
converters, casting the steel into 5-ton ingots, one press 
would easily keep ahead of the converter, as it would 

ueeze each cast in less time than the converter takes 
from blow to blow. It follows, therefore, that to deal 
with a modern Bessemer shop output a press would be 
required for each converter blowing simultaneously, and 
that the stripping arrangements must be adequately 
arranged also. 

In considering this squeezing process, one can see 
difficulties in open-hearth shops having a large number 
of furnaces, some of which cast simultaneously, and where 
for some reason or other, best known to the furnace 
operators, they seem to prefer to flood the shop with a 
large number of casts in a few hours, rather than have the 
casts more evenly divided over the entire shift. This 
difficulty should not be encountered so much in those 
shops in which the Talbot steel process has been installed, 
as they have fewer but larger units. It will have to be 
met in large open-hearth shops, however, using fixed 
furnaces of smaller capacity. 

With a 5-ton ingot we know from the results already 
obtained that if the ingot be taken and pressed at about 
1} hours after pouring, and another be taken at 24 hours 
after teeming, we obtain in both cases sound steel, as no 
pipe is found in ths rolled product. The press, with a 
properly arranged stripping plant, will squeeze ten ingots 
of 5 tons each, that is, the whole cast, in twenty-five 
minutes, and therefore one press can take care of two 
casts which may have been poured simultaneously, as 
there is a period of sixty minutes during which any ingot 
can be successfully squeezed, and the whole twenty can 
be readily squeezed within this period. For each press, 
therefore, that might be installed two casts poured simul- 
taneously can be taken care of, but if the output of steel 
for any one or more hours should be larger than this an 
increased number of presses would have to be installed 
to take care of the fluctuating hourly supply of ingots. 
For this reason the importance of spreading the tapping 
of furnaces more evenly over the entire working shift is 
seen, as it saves duplication in the stripping and pressing 
plant. 

As has been previously stated, the localisation of the 
piped portion of the ingot, whilst retaining a higher tem- 
perature in such top portion, is successfully brought. about 
by furnishing the upper top portion of the ingot with a re- 
fractory top, such refractory top being in practice made by 
ramming ganister or lining the top portion with fire-bricks. 
With large numbers of ingots in use, this is found to be an 
expensive method requiring a large number of bricklayers 
to keep them in repair, as the brick tops only go for a few 
heats before requiring renewal. The author has devised 
a cheaper method of making these refractory tops to the 
moulds, and this is illustrated in Fig. 2. The method 
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Fig. 2—REFRACTORY TOP FOR INGOTKMOULD 


consists in providing an ingot mould with a suspended 
central core as shown in the figure, and pouring liquid 
slag into the space formed between the core and the re- 
cessed side of the mould. As soon as the slag has become 
solid the core is removed, when the mould can be brought 
into use, and the steel cast against the slag-lined part. 
With suitable blast-furnace slag from fifteen to twenty 
casts can be obtained before renewal is necessary, but 
with more refractory slags, such as the slag from the acid 
open-hearth steel process, a longer life may be expected 
before renewal becomes necessary. 

A heating, stripping, and pressing plant has been 
designed to take care of from 7000 to 8000 tons of 5-ton 
ingots per full working week. Two presses are provided 
to cope with a fluctuating supply of ingots, and ample 
stripping power is installed to take care of the casts as 
they are delivered under the gantry. 








Ty the speech of the President of the Board of Trade 
on May 15th, the remark was made that there were lying 
idle, owing to the lack of proper repairing material and 
labour, “several thousands of locomotives.” As_ this 
observation may raise the question as to how many 
locomotives are awaiting repair in normal times, we would 
say that the information has now to be given by the 
companies in their annual reports. This detail has not 
been furnished since the outbreak of war, but it was 
available for the year 1913, and on reference to page 187 
of Toe ENGINEER of February 19th, 1915, it will be seen 
what percentage of the engines of the thirteen principal 
companies were awaiting repair on December 31st, 1913. 
These thirteen companies possessed a total of 21,032 
locomotives, of which 2967 or 14.1 per cent. were awaiting 
repair. If the same proportion be taken for the 24,635 
on the whole of the railways in the United Kingdom, the 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italice. 

When an abridgment és not illustrated the Specification ts 
without drawings. 

Copies ot Specifications may be obtained at the Patent-o 
Sale Branch, 25, Southampton-buildings, Ch y-lane, W.C., 
at 6d. each, 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 








INTERNAL COMBUSTION ENGINES. 


115,011 (3657 of 1918). March Ist, 1918.—Two-cycrtze En- 
GInEs, Frank Edward Wade, 445, North Main-street, Fair- 
mont, Minnesota, U.S.A. 

This is a two-cycle engine having an auxiliary combustion 

chamber A in communication with the main combustion chamber 

B, and a plug or partition C. In this plug is a port D, which 

establishes communication with the by-pass E in the wall of the 

cylinder, and the port F leading into the auxiliary combustion 
chamber. The port in the plug has a ball valve whose move- 
ment towards the auxiliary chamber may be controlled. This 
valve normally closes the port, but opens under pressure of the 
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gas in the by-pass. When gas is admitted to the by-pass it will 
flow around therein and enter the auxiliary chamber through 
the ports F and D, the valve being lifted temporarily from its seat. 
On the compression stroke the valve will be held in its closed 
position while the gas is exploded. In the operation of the 
engine provision is made for the constant flow of gas through 
the throttle valve at all times, so that even when the valve is 
partially or entirely closed a certain amount of gas will flow 
through to the by-pass and the auxiliary chamber sufficient to 
run the engine at a slow speed. By arresting the spark the 
operator can at any time stop the engine.—April 25th, 1918. 


GAS PRODUCERS. 


114,937 (8337 of 1917). June 11th, 1917.—Continvovs Car- 
BONISATION OF Coat IN VERTICAL Retorts, Frederick 
Mollwo Perkin, Ph.D., 59, New Oxford-street, London, 
W.C., and another. 

This invention consists in expediting the heating up of the 

coal charge so as to reduce the period of low temperature dis- 

tillation to a minimum, by causing an inert gas to travel upwards 
through the red hot coke in the lower portion of the retort, where 
the gas becomes highly heated, then through the partially coked 
mass of coal from which it carries off volatile matter, and finally 
through the coal which is receiving its first heat in the hot zone 
of the retort, where the inert gas gives up heat, but owing to its 
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rate of travel is not sufficiently cooled to cause condensation 
or excessive condensation of the volatile matter on the coal, 
the whole of the gas and distillates being then withdrawn from 
the retort by the gas off-take. The accompanying drawing 
illustrates one application of the invention to continuously 
operated retorts of ordinary construction A supply of inert 
gas such as, for example, stripped coal gas or producer gas, is 
introduced by the pipes A B into the coke chambers C at the 


inert gas under pressure, or by a combination of these methods. — 

April 25th, 1918. 

114,983 (14,952 of 1917). October 16th, 1917.—Gas GENER. 
ator FoR Moror Veuictes, Henry Arnold Graves, 25, 
Raven-road, Sheffield, and another. 

This is a light suction gas producer, suitable for self-moving 

vehicles. A is the producer, with a grate G, and an automatic 

conveyor W driven from the engine. The producer comprises 

a metal casing, lined with refractory material, and surrounding 

the casing is an outer casing, to form a water jacket, so that the 

water contained therein can be generated into steam which is 
blown under the grate G, and passes through the i candescent 
fuel, and so tends to produce a gas high in hydrogen contents. 
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The provision of a water jacket also results in the producer 
lining E being kept at an even temperature. The grate may 
be hinged at its upper end and rocked by any suitable means 
such as the excentric H. As the gas is generated it is drawn 
off through a pipe I from the top of the producer, and enters 
the lower end of a settling chamber B, in which staggered baffles 
are arranged for arresting the dust. From the settling chamber 
the gas passes by a pipe J into the lower end of a water sealed 
bell K, in which it is collected and from whence it is drawn 
off.—A pril 25th, 1918. 


AERONAUTICS. 


107,009 (7698 of 1917). May 29th, 1917.—Lanpina WHEELS 
FOR AEROPLANES, Jules Vedrines, 33, Rue Notre-Dame, 
de Loretta, Paris, and another. 

To the bottom of the fuselage A is fixed a vertical frame B 

for distributing the landing shocks to the whole forward part 

of the fuselage. This frame is maintained in the vertical posi- 
tion relatively to the fuselage by means of wire stays C. At its 

lower part the frame B has notches D for receiving the jomts E 

of the two parts of the axle, which comprises a front portion in 

two pieces F, carrying the landing wheels G. These two 
parts, which form a straight axle, carry two braces H, which are 
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obliquely directed towards the rear of the lower part of the 
frame. The two forward parts F and the two rear parts H of 
the skid are connected together by a long bolt J serving as a 
pivotal axis for them and passing through a hole formed in the 
base of the vertical frame. In the vertical direction the two parts 
F of the axle are connected by pivoted rods K to pistons L fitted 
in cylinders M, the top ends of which are pivoted at N to the 
fuselage. In the cylinders are arranged expanders O fixed at 
one end to the pistons and at the other end to the lower ends P 
of the cylinders.— April 25th, 1918. 


SHIPS AND BOATS. 


114,914 (6178 of 1917). May Ist, 1917.—ReErtnrorcep Con- 
CRETE Suips, Nicolay Knudtzon Fougner, Toldbadgate, 
3, Kristiania, Norway. 

This invention is for improvements upon a previous invention 

(No. 19,077, of 1913), which dealt with barges of reinforced con- 

crete, and consists in an improved construction of ships or vessels 
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of reinforced concrete. The object of the invention is to con- 
struct vessels of this type having the largest possible moment 
of resistance in the longitudinal direction. This is attained by 
providing the craft, besides its side walls, with one or more 
longitudinal walls or trussworks which extend through the whole 





lower end of the retorts, the rate of supply being maintained 





number would be 3473. 


by increasing the vacuum in the gas off-take, or by putting the 


of the craft. In the accompanying drawings Figs. 1 and 2 illus- 
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trate diagrammatically the general arrangement with a single 
wall in the vertical central plan of the ship. This arrangement 
is particularly adapted for twin screw ships, where one shaft and 
machine may be located on each side of the central wall. 
According to Fig.°3 the central wall is divided in its rearmost 
part into two walls, between which the engine and the screw 
shaft may be situated. In Fig. 4 there are shown two walls in 
the upper part of the boat, and one wall in the lower part.— 
April 25th, 1918. 


MINES AND METALS. 


114,954 (11,535 of 1917). August 10th, 1917—FurRNacres FoR 
Roa*tTiInG Ores, Arthur George Bloxam, 29, South- 
ampton-buildings, London (a communication from Zellstoff- 
tabrik Waldhof, Mannheim-Waldhof, Germany.j 

This invention relates to the roasting of pyrites, ores, &c., 
without admixture of reducing or chloriding material, The 
material to be burnt is fed only in part to the top shelf of the 
burner, another part being fed by a separate device to a lower 
shell, where it is well mixed with the partly burnt material 
arriving from the upper shelves ; the mixture then travels over 
the still lower shelves. In this manner full use can be mado 
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without difficulty of all the shelves of the burner even when very 
different materials are to be burnt. An example of superposed 
hearth furnaces for the new method is shown in vertical section 
through one half of the structure. On the roof of the burner is 
the usual feeding hopper, while at about the middle of the height 
is a second feeding device. This consists of a large hopper B 
feeding a smaller hopper C, which discharges into a conveyor pipe 
wherein revolves a worm D journalled in a bearing A and driven 
from a chain wheel E. From this conveyor the material is dis- 
charged on to the shelf F, where it is mixed with the hot burnt 
material descending from the higher shelves.—A pril 25th, 1918. 
114.976 (14,286 of 1917). October 3rd, 1917.—E .Ectro- 
DEPOSITION OF Base Merats, Alfred Arthur Lockwood, 
Woodford Lodge, Merton Park, Surrey. 

In this apparatus the electrolytic precipitation from solutions 
derived from the treatment of ores is conducted under a vacuum, 
the degree of which can be varied according to the complexity of 
the electrolyte. In the drawing A is a vat containing the ore 
and the-electrolyte, B the vacuum precipitating chamber, C and 
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D the cathodes and anodes respectively, E the vacuum pump 
for the chamber B, and F a pump for drawing the electrolyte 
from the chamber B and returning it again to the vat A. The 
inventor is aware that, prior to the date of this invention, other 
electrolytic processes, such as the refining of metals and the 
extraction of gold and silver, have been conducted in a vacuum, 
and he makes no claim thereto.—A pril 25th, 1918. 


MISCELLANEOUS. 


112,611 (5416 of 1917). April 17th, 1917.—APPaRATUS FOR 
Harpentnc Crrcurar Bopres, Aktiebolaget Svenska 
Kulla-Gerfabriken, Artillerigatan, 17, Gothenburg, Sweden. 

This is a method and means of hardening bodies having the 
form of solids of revolution, consisting in causing the body to be 
hardened to rotate, before it is introduced into the hardening 
liquid, and thereupon introducing the body into the liquid in 

such manner that, while rotating, it will move therein in a 

direction transverse to the axis of revolution of the body. The 

device consists of an inclined track or channel A, the lower end 
of which extends below the surface of the hardening liquid con- 
tained in a receptacle B. The length of the portion of the track 

A located above the hardening liquid depends upon the speed 


of grooves or slots separated from each other. Placed at the 
lower end of the track in the receptacle B is a basket C collecting 
the hardened bodies, the basket being raised out of the hardening 
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liquid. The distance passed by the bodies in the liquid during 
the rotation should preferably be of such length that the bodies 
are cooled sufficiently when reaching the collecting device. 
April 17th, 1918. 


114,902 (5838 of 1917). April 25th, 1917.—Macuine ror 
MakinG SHeEeEt Leap, John Stratton, the Lindens, Winton- 
road, Bowdon, Cheshire, and another. 

Side and front elevations of an extruding machine constructed 
in accordance with this invention are given herewith. The 
machine consists of an elongated chamber A in cross section 
approximately the shape of the figure 8, containing two rollers 
B C extending from end to end of the chamber with longitudinal 
ribs or teeth engaging with one another. Lach roller fills— 
except for the spaces between the ribs or teeth—each section of 
the chamber. An elongated nozzle or opening D is provided, 
through which material can be extruded in sheet form, and 
means whereby molten lead can be introduced into the 8-shaped 
chamber, and for driving the rollers. The means for introducing 
the molten lead consists of two elongated passageways E F 
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leading from elongated hopper receptacles to openings in the 
chamber, one in each section thereof. Molten lead is poured 
into the hopper receptacles, from which it passes by gravity 
down the narrow passages to the 8-shaped chamber, when it is 
there received in the spaces between the teeth. It is then carried 
round the peripheries of the cylindrical sections of the chamber 
in the direction of the arrows, until it is dislodged from the spaces 
by the engaging of the teeth—having been cooled to the solid or 





plastic state while passing round the said peripheries—and 
deposited in the part D of the pressure chamber, where, by com- 
pression and by the further depositing of lead, it is forced along 
the pressure chamber into and through the part H, and ulti- 
mately through the extrusion opening of the die J. The sheet 
of lead is received and conveyed on the rollers K and ultimately 
rolled up on the batching roller O.—A pril 25th, 1918. 


114,970 (13,287 of 1917). September 17th, 1917.—Mortve 
Fiurip GENERATOR FoR TorPEepoEs, William Phillips 
Thompson, 6, Lord-street, Liverpool (a communication from 
the Société Lyonnaise de Mécanique et d’Electricite, 43, 
Rue de la Federation, Paris). 

Devices of this kind have consisted of a jacketed chamber into 
the top of which air is passed together with an atomised liquid 
hydrocarbon. Previously it was usual to inject into the bottom 
of the chamber steam or highly heated water from the jacket 
surrounding it. According to this invention a thorough agitation 
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of the gaseous mixture, and, in consequence, a high efficiency is 
obtained by forcing water into the top of the chamber adjacent 
to the inlet ports for the air and petroleum mixture, in addition 
to the usual supply at the bottom. This water is passed from the 
water jacket, so that it will usually be in the form of steam. In 
this way the gaseous mass is acted on from all sides. | Fig. Lisa 
vertical section through the axis of the generator ; Fig. 2 is a 
sectional plan view. Water enters at A, a part passing along the 





which is to be imparted to the bodies passing down the track. 
The portion may, as shown, be divided into any number 


circuit I forming a jacket and entering the inner chamber 





—— 


through apertures P at the top, while another portion rises 
through J and holes in the dome K. Air enters the generatop 
at O and sprayed petrol at P. The gaseous mixture escapes 
trom the generator by the ports Z and thence to the motor. The 
result of this arrangement is that the water thus  subdivideg 
enters simultaneously the upper and lower part of the generator 
which greatly facilitates its mixture with the air and the petrol, 
Further, the water which travels through the jacket surrounding 
the generator is heated by the walls in contact with gases of 
increasingly greater heat. An efficient heating is thereby 
obtained.—A pril 25th, 1918. 2 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents «/ Germany, Austria, or 
Hungary, is furnished in view of Patent A:is, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. 11 is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If ony patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On three of the patents given below £11 and on each 
of the remainder £5 have been paid in renewal fees. 


No. 14,427/13.—Magnetic separators. In a _ magnetic 
separator, poles having one or more longitudinally-inclined 
upper faces are arranged beneath a series of armature dises, 
which are axially adjustable so as to vary the field gap, and so 
vary the strength of the field The discs are rotated, and serve 
to remove the magnetic particles. Upper co-operating poles 
may be provided, and both upper and lower poles may be 
formed of adjustable transverse lamelle. Krupp Akt.-Ces., 
F., Germany. Dated July 15th, 1912. 

No. 14,433/13.—Electric incandescent lamps. Filaments, 
supports for making. An apparatus for sealing wires radially 
into glass stems, and preferably also for cutting them off and 
shaping the ends into hooks, spirals, or the like, in two forms, 
one being suitable for thin elastic wires of metals such as iridium, 
platinum, molybdenum, and tungsten, and the other for thicker 
wires of copper, nickel, or the like. Allgemeine Elektricitats 
Ges., Berlin. Dated June 21st, 1912. 

No. 14,486/13.—Ordnance ;_ field carriages. Relates to 
adjustable cranked axles, and consists in locating a spring-bolt, 
for locking the axle to the carriage, in the hollow axle pin. The 
bolt is released by pulling a handle outwards. A slot in the bolt 
receives the linch-pin. Rheinische Metallwaaren und 
Maschinenfabrik, Germany. Dated January 27th, 1913. 

No. 14,586/13.—Stuffing-box substitutes. Means fur 
excluding dust and retaining lubricant in cycle and other bearings 
consist of two parts, relatively slidable axially, and pressed 
apart by a spring, one part making a joint with the stationary 
easing, and the other making a joint with the rotating body. 
Roderwald, P., Berlin. 

No. 14,587/13.—Electrostatic separators. In 
apparatus for cleaning grits, grains, or the like, the attracting 
pole is covered by a stationary dielectric, and the attracted 
particles are carried out of the field by a movable stripping 
device. Kraus, J., Germany. 

No. 14,591/13.—Vacuum tubes. A lamp containing rare 
gases has a constricted passage to the cathode pocket, so 
that there is no rectilinear path into the lighting tube from the 
cathode spot, which is always close to the wall of the pocket. 
Entrance of sodium or other electrode metal into the tube is 
thus prevented, and the discharge is rendered steadier. Skaupy, 
F., Berlin. Dated November 27th, 1912. 

No. 14,592/13.—Filtering liquids. A number of filter frames 
are supported by a carrier, which runs on rails within a closed 
and preferably inclined filter tank, and is rigidly connected to the 
head of the tank. Each frame has a separate outlet from which 
the filtrate is discharged through a cock to a transverse collecting 
pipe or through a cock to an open trough. Genter, A. L., 
Germany. 

No. 14,595/13.—Whistles, &c. A whistle or other sounding 
instrument is mounted upon the cylinder of an internal combus- 
tion engine, and is sounded by operating a valve by means such 
as a Bowden wire. The valve is returned by a leaf or other 
spring. Schwarzer, F., Germany. 

No. 14,697/13.—Ordnance ; disappearing gun and parapet 
mounts; housing. Relates to vertically-housed carriages, 
particularly for guns on submarine vessels, of the kind wherein 
the gun is housed in the horizontal position. According to the 
invention, the cover plate for the gun-well is permanently 
attached to the gun barrel or cradle, and follows the movements 
of the gun in elevation and depression. Voller, K., Germany 
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LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 


ORDERS 
For the week ending June 9th, 1918, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. 


Captain of the Week.—Captain W. Hynam. 

Next for Duty—Captain W. Darley Bentley. ; 

Captain C. Higgins, R.E., T.F., assumed duty as Adjutant, 
May 23rd, 1919. : 

Appointment.—Corporal Smout to be Instructor of Physical 
Training (6.5.18). 

Monday, June 3rd.—No. 3 Coy., 6.30-8.30. 
6.30-8.30. Signalling Section, 6.30-8.30. 

Tuesday, June 4th.—Lecture on Demolitions, 6.30. 
Drill and Bayonet Fighting, 7.30. 

Wednesday, June 5th—No. 1 Coy. 
6.30-8.30. Recruits’ Drill, 6.30. 

Thursday, June 6th.—No. 2 Coy. Drill, Knotting, &c., 6-5 
Recruits’ Drill, 6.30. Signalling Section, 6.30—8.30. Ambulance 
Section, 6.30-8.30. First Field Dressing Demonstration, ». 
Band Practice, 7. 

Friday, June 7th.—Musketry for the whole Corps, 5.30-8. 

Saturday, June 8th.—Entrenchments, &c., for the whole 
Corps, 2.45-4.45. Recruits’ Drill, 2.45—4.45. 2 

Sunday, June 9th.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for work at Esher. Dress : Drill order with 
haversacks and water-bottles. Rifles. Mid-day and tea rations 
to be carried. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. : 

The M.O. will attend for the examination of Reeruits on 
Thursday evening at 6. 

Summer Camp.—Arrangements are now being made for this 
Camp to start on August 3rd. 

. C. Hieerns, 
Captain R.E., T.F., Adjutant. 


Recruits’ Drill, 
Physica 


Drill, Knotting, &c., 





June Ist, 1918. 
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e Manchester Steam Users 


ASSOCIATION. 

The ANNUAL GENERAL MEETING of the Members was 
held in the Board-room of the Association at their offices, 9, 
Mount strony Manchester. on Tuesday, June 4th, Harold 

‘ee, Esq. ' (Manchester), ho a pl in the Chair, when the 
atlowin resolutions were adopted 
ras ved by the Chairman, seconded by Edward Hopkinson, 
Manchester), and resolved : 
¢ i M to the 





Moved by Captain A. D. Provan (Mechanical Transport 
Department, War Office. London), seconded bv Fay Morris, 
(Messrs. Andrew Knowles and Sons, Ltd., Pendlebury), 
re be wit 
rae That the thanks of the Association are due and are 
hereby presented to the Committee of Management 
for their past services, and that the following gentle- 
men be elected the Committee for the ensuing year, with 
power to add to their num 
COMMITTEE OF MANAGEMENT. 
Harold Lee, Esq. Mancheste 
Charles Heaton, . Bolton. 
award Hopkinson, Esq., D.8c., Manchester. 
Henry Whitehead, Esq , M.V.O., Bury. 
The Hon, Edward Cozens-Hardy, ee. | ‘ietens 
A. Norman Dugdale, . Black bu 
J, H. Maemillan, Esq, Manchester. 

Moved by Charles Crossley Esq ‘Otessr John Crossley and 
Sons, Ltd.. Halifax), seconded y J. P. Clapham, Esq. 
(Bradford Dyers’ Association. Ltd., Bradford) and resolved :— 

“That Messrs. F. w. | Popplewell and Son, Chartered 


d Auditors of 
the Association’s accounts for 191 
EDWARD A. S BATEMAN, 


Secre' 





9, Mount-street. Albert-square, 
Manchester, ? 
5th June, 1918, 823 





U2 versity of Hongkong. 


APPOINTMENTS IN THE FACULTY OF 
ENGINEERING. 
Pscsg Council of the University REQUIRE the SERVICES 


“~ A racenesce of ELECTRICAL ENGINEERING. 
lary £600 per annum, with quarters feck = ae 
of £100 perannum. Five years’ 
(b) Two a RCTORE in CIViL and M CHANICAL 
ENGINEERING. . Salary £400 per annum, with 
uarvers for residence. Five years’ agreement. 
Pomeae money of £100. 
The selected will jred to take up their 
appointments as early as Osage after ay 1918. 
Applications should reach M REECE. CARDEW, 
SNELL and_ RIDER, ‘A Queen An Be nw Westminster, 
S.W., before Friday. Jone 28th, from whom further details of 
cach app it may be ot 802 











London Association of Foremen 
ENGINEERS. 
Estastisnep 1852. 
FOREMEN, gt ony a>. EMPLOYERS 


ENGINEERING. INDUSTRY. 
Monthly _eone' are held : a the Cannon- street Hotel, E.C 
p is n fi in London. 





Secre' 
TAMES HARRINGTON, 
11 85, Salisburv-road, Harrow, Middlesex. 





Hull Corporation Electricity De- 


GENERATING SETS FOR SALE. 

The Hull Corporation Electricity Department INVITE 
OFFERS for the following PLANT, which has fallen into 
disuse a oy So rasan of larger units at their Scul- 
coates-lane 

vO AIGH TENSION DIRECT CURRENT GENE- 

ATO 2250 volts, 90 amps., 350 R. P.M.) direct coupled 
to Willans and Robinson Tandem 3-crank Compound 
Engines, together with Ejector Condensers, connecting 
pipes and valves. 

Also one ar: Armature for above. 

ONE DIREC Bly tt GENERATOR (460 volts. 390 
M.), direct — to Allen Vertical Com- 
= jo — h Ejector Condenser, con- 


ecting pipes 
‘ The: ‘above plant, ins itt in first-class condition, can be in- 
f at any time by appointment, and any further par- 
ticulars may be from the 
Tender, eodomsed “Sale of Plant,” to be sent, under seal. 
e Chairman of the Electricity Committee. 
HURSDAY, 





and add 
(nildhall, An ma not later than NOON on 
JU Es ee hh, 1 

The highest or any Tender not necessarily accepted. 

J. F. MAGORIS, 
Acting City mse a Engineer. 

Electricity Works, 
Jeoa! ihee-lene. Hull. 


May 27th, 1918. 24 





anted, a Secretary for an 

Racinesting Associatiqn’; some mechanical knowledge 

and secretarial experience ui Address, en past 
experience and salary required, 819, “ The Enginee ao 





Janted, a Good Mnshenieal |! 


NGINEER, experienced in making Inventories and 
Valuations of Machinery. —Applicants must give details of 


their ex aggre and state salary required, and if eligible or 
not for ti Fe —Address, Box 1581, Willing’s, 125, Strand, 
London, W. 813 a 





Wanted, Competent Man for 


Supervision of kn at 8in. Projectile Factory. 

med Se be tic, tactful and experienced in handling female 

salary. Anyone at present employed on Govern- 

— al need not apply.—Apply, stating age, experience 

and referen to your nearest ployment Exchange, men- 
tioning “ The Engineer ” and No. A5363. 694 A 





anted, Engineer with Recent 
F perience in fixing P.W. prices on Plate Work, 
‘langing and Riveting. No one already employed on Govern: 
ment work will be engaged.— py 44 to your nearest Employ- 
ment Exchange, mentioning “ ngineer ” and No. aon 


Wanted, Engineer with Recent 


on a batitticn of anufacturing Methods and Rate 

on Locomotives. = one already employed on Govern- 
neat will be en, Apply to your nearest Employ- 
ment — men a 7 e Engineer” and No. ae 








Wanted, -Engineers with Good 


Po bt pra be om Forgings, with special training on 


‘Costs of ‘Man No one already employed on‘Govern- 
ment work will Os D .—A ppl ‘our nearest Emplo 
‘nent Exchange, ment ngage. “ mabeer” and No. Ag i 





Wanted, Mechanical Engineers 


(Professional). —THREE. REQUIRED, with * general 
ex 


ane experience and some comme: perience. A know- 
Sale of works ep and a a ne advantageous. 
£300 to £500, accordin —Apply, A.C.M.C., 


Re 130, Casting Gross bufidin idings, oiVltiore beret; London, 





"| Assistant Required for Sub-Con- 


TRACT Department of Aircraft Works, N.W. London. 
Good commercial engineering’ experience essential, and a 
knowledge of woodwork desirable No one now engaged on 
pao? sae work or living more than 10 miles away need 
ly. —Address, stating full a age and salary re- 

, P1208, “ The Engineer” P1208 a 





Ciopable, Well-educated Engineer 


with initiative and practical experience, to assist in 
important Experiments with Direct pe haiecese ey Compression 
Oil Engines. Marine experience an but not 
Good prospects for the right man. State full particulars of 
experience, age and — BS el Be oe already on 
Government work will be engaged Pply to the nearest 
—- Exchange, quoting othe canear™ ay No. 
A 








ase-Hardener.— Expert 
WAMrah. Used_to Carbon and Highepes 9 
Hobs, Cutters, &., also Heat Treatment of a Must ‘tae 
both theoretical and practical knowl © person 
on Government work will at engs —Apply, stating ro 
experience and salary the nearest te 


Exchange, mentioning “The ~p and number 
A 


Fa cope Wanted for Coffee Es- 
4T 


TE in !  —emictaaes Box B. C. E., Davies and Co., 
Finch-lane, E.C. 3. 798 a 


Engineer (Works) Wanted. To 


BE KESPONSIBLE under Chief Engineer for the 
running, upkeep and erection of large factory plaut, including 
ae —— generators, large fica engines, Diesel engines, 

Must h ends — aig 


ana have hela - similar y position oe Hee 
an State Prullost Sirens wo with 


copies of testimonial and a required.—Addr is dey 
Engineer ” Office. 

















}ixperienced Engineer Required 
for large Fiaslworks, Gpevle of of Sapir all Plant 
and Planning New Work. yhoroughly conversant 
with all up-to-date Machine Tools, az well as havin; 
thorough knowledge of General Electric Plant. State Gall 
particulars of past experience, salary required, and when free 
to commence. Al] such details will be th treatéd in strict confi- 
dence.—Address 710 “The Engineer ” Office. 710 a 





Expert Machinist Required at 

lied E h in South- London for the 
purpose of fixing 5) s and feeds, and for making up lay-outs 
on capstans, turrets, milling machines, &c. 

Must be first-class man. 

No one already © engaged on Government work or living 
more than 10 miles away need apply.—Write, stating age 
and ‘sere to Box E. M., c.o. Dixon’s, ~, Oxtord- 
street, 








oundry Manager, Iron and 
Bronze.—PETER BROTHERHOOD. Ltd., Peterborough, 
would be pleased to receive APPLICATIONS for the POSITION 
of FOUNDRY MANAGER from thoroughly experienced men 
who have successfully controlled large foundries on high-grade 
work.—Applications should be made in the first instance by 
letter, giving fall particulars of ee and stating cme 
required. No person already employed on Government — 
can be engaged. 


Mechanical Engineer (29), with 


ae beacon knowledge and 13 years’ varied experi- 
ence on all classes of work, aac electrical machinery, 
DESIRES RESPONSIOL E POSIT Salary required 
£400.—Address, P1214, ** The Sauer" Smee 214 








Representative Required, Leeds 
and Manchester district, for Iron, Steel, Metal and 
a - Epes for firet-class man. One 
with technical or foun: nowledge preferred.—Address, 

“The Engineer’ Office.” rae he or tad 


Required for Controlled Engi- 


NEERING Establishment in S.E. London, FIRST- 
CLASS MAN, with sound practical knowledge of up-to-date 
Machine Shop practice and “Assembly,” and capable of 
securing best possible output. Knowledge of office routine 
necessary. 

No one already engaged on Government work or living more 
than 10 miles away need apply. 

Write, stating age and irri to Box R. F.C., co. 
Dixon’s, 195, Oxford-street, P1206 a 


Sheffield Firm of Stoel Manufac- 


TURERS desires to ENGAGE the SERVICES of Sales 
ae Agencies MANAGER abroad.: Expert technical know- 

ledge of tool steel is not essential.— Address, 817, ‘*‘ The Engi- 
soar ” Oftce. 817 a 











Supervising Engineer Required | - 

for Shore Work ; knowledge of ammonia and 2 refri- 
gerating machinery essential ; marine training preferred ; good 
position for the right man. —Re; ly, with copies of teferences, 
to Box 622, T. B, Browne’s Advertising Offices, 163, ro ee 
Victoria-street, E.C. 4. 





W orks Manager Requ uired in 

tion with the ew Material for 
which a high priority has been given. Excellent opportunity 
for capable man willing to work. General electric Knowledge 
will be of advautage., After-war trade assured.—Address, 832, 
* The Engineer ” Office. 8324 








anted Immediately, for Mid- 


Wan anted by Government Depart- 

Lo_d MECHANI or 
AUTOMOBILE, ENGINEER'S DR PUGHTSMAN. Must be 
experienced and capable of working on own initiative. State 
qualifications aud. Salary required. No person already 
employed on Government work or living more than 10 miles 
away need apply.—Address, 834, “‘ The Engineer” ice 


A 





Wanted, ar opiate Jig and 


TOOL be me pe ERS for noe: Electrical Wert in the 
Midlands. Knowledge of an advan Good 
salary and permanency to toms cae yo —App os stating 
age, experience and salary oye | to your 1 — . caer 


ment E 
pn fl already employed on Governwent om = be 








anted, for Urgent Government 
wo South- West. London district, JIG and TOOL 
DRAUGHTSMEN, accustomed to - high-class, small ai 
aecurate work.. No. person already on Government work will 
-—Apriy, ‘by letter, stating age, experience, and 
ye-coguice’. to. your nearest Employment <a. men- 
tioning * Engineer "and No. 7. 791 a 


Wanted, Good _Engineers’ 


DRAUGHTSMAN ; varies tion of Shop 
— ae cage —Apply, statin g full articular of experience, 
spanet on ble for Army, to the 





Dr htsman Required, with 


aaperenas in design of Steelworks Machinery pre- 
ferred, although applications from high-class men with ines 
experience would be considered. ay one already on Govern- 
ment work will be e! tate age, peop Bre salary 
required and when at i y, to a wr Emp! air 
Exchange, quoting “The Engineer,” and No. A4694. 


[)raughtsman Wanted by Firm 


of Gas Engineers and Contractors. Must MA accustomed 
to Gas Plant and Structural Work, — and energetic. No 
application from persons already employed on Government 
work will considered.—Full particulars of experience, age 
and salary to your nearest Employment Exchange, mentioning 
‘The Engineer’ and No. A5394. 740 a 


Dr ughtsman Wanted for Engi- 


ent Works. Must be capable and accustomed 
to ania and coer wae = details; Man- 
chester district.—Apply, ng boy experience, to 
vour nearest Employment Exchange. a aaisaina = The ae. 
neer” and number 772. No one on Goverament work — 


engaged, 








A 





raughtsmen. — A Controlled 


establishment in the West ee = Re enahire ov e gaged 
on important “— priority — R ER ES 
a firs 


of a competent n, with t-class mee in General 
Engineering Work; also ex as Man for medium size 
Machine Tool Work. A TRACEK is also RE- 


QUIR ED. aan nan ae aa permanent to reliable 
divid nm al Government work will be 





loyment Exchange, iment oning “The 


age, 
pa p=: 
No one 6n Government work wil! be oe 


and number 


Wanted vee te ea 


MEN capable of and Tools for 
Bolen’ Be i aa EGiMige igs en a 
ti Ne 1 ae 





3a 





anted Immediatel , for a Firm 


in Midlands engaged o rite work, First-class 
GRINDERS and TOOL ana J1G DRAUG. TSMEN. State full 
jceulars of experience. No person para employed on 
ernment work will be engaged:—A +5 eet your. nearest 
Employment Exchange, 4 and No. 
A5198. "707 a 








anted Immediately for Mid- 


gaged on Aero-engine work, JIG and 
TOOL DRAUGHTSMAN as, CHECK EK Good and 
ae ———= sar No —- Sees end on a - 
wo! 1 en; — pele our- nearest Employmen' 
Exch Bring “The gine and No. A503.” 782 








anted, Thorou ughly C ble 


Mechanical DRAOUGHTS. or PR enna. 
ing work in London office. Reply, stating age, salary expected, 
experience and whenat liberty. No worn eee already engaged ce on 





y 
ener Pie vptating LF ning * The Bugineer™ and 
Drug ughtsmen for Aeronautical 

i oe eo I Midl 


3 pre 
vious k desirable, but not essential No one on 
be ar eli ible. ~Apply your nearest Employment 

Exchange, quoting *‘ The Engineer” and No. A5335. 1159 a 


diatal 








Le see Required in Im- 
‘ANT MUNITION WORKS. Those accustomed 
Sineaaae pettgn ea ee N i = on moreannate work or 
more than 10 m ote w engaged. experi- 
ence, age and mean Apply, we Advertiing 
Offices, 84; Queen tA berm London; E.C. 4 
Draxg 
SSTRUCTIONAL DRAUGHTS WEN REQUIRED 
to work Soe detaile of Fabricated Ships and other: Structural 
Work. No one already employed on Government work will 


be e engaged.—Apply your Niaarent Employment Exchange, 
quoting “‘ The Engineer” and No: "AS368. 700 a 


Dreigiaee cota 


ey ent 
wy. 18. 





ughtsmen. — Several Good 





Jig and Tool, 
No person already on 
_ a youl nearest 

The v4 and 





A 





Government tae — apply.—Ad 
“The Engineer * see A 


A: Draug yhtsman is Required 


ineering Works in the Midlands. Ex- 
erionca yin Moskanie 


or Structural work is oo and a 
of Crane work is desirable.—. ry required, 
‘aud Tal details of experience should be given rm sapliastions, 
which mus’ act your nearest Employment 
Exchange, quoting “* The Engineer” and No. No one 
at present employed on Government work will be steaits* 
A Large Aircraft Facto in 
N.W. don, eir 07 
design, REQUIRE a —— of aout DRAUGHTSMEN with 
first-class Aeronautical experience. Hxeoptionsl opportunities 
and permanent positions offered to suitable men.—No one at 
10°mites engaged on Government work, or resident more than 
0 miles ws need write to Box 480, Sells, Ltd., 168, Fleet- 
street, E. Ma 


(hief Draughtsman Wanted for 


Controlied eee in West Riding of Yorkshire 
manufacturing Petrol-driven Commercial Motor Vehicles. 
Only those having. previous first-class experience = apply, 
and no person already on Government work will be wen 
instance. to your nearest ign Ex- 

and as 





A 











Apply, in first i 
change, quoting “* The 
particulars of experience, age and salary ex ex, 





oat Engi gineering Draughtsman | 2 


WANTED fe pages work. Ineligible for general 

ualifications, experience - seo to 

SUPERINTENDING C C1VIL ENGINEER, H.M. ard, 
Portsmouth. pote 





Praughtsmen, Good Mechanical, 


for Design of Steam Turbines, by Firm inthe Midlands. 

No persons already on Government work will be engaged. 

calpply. Stating qualifications, age, salary required, and 

est date can commence, to your nearest Empioyment Ex- 
nines: mentioning ** The Engineer” and No. A 783 a 


[raughtsman (Ineligible) Re- 


QUIRED by a Controlled Simeon am to assist in the 

rid agen Press went ; must have Shop and Drawing 

fice experience. No person employed on Government work 
oil be engaged. Permanency for a reliable, capable man. 

—State fully experience, training, age and salary, to your 
nearest Employment Exchange, mentioning ‘The — 


and number 1 
Req uired for 


London on Work of National a rtance. One with 
Me eps in Flour and-Starch Mil) Planning preferred. 
ral salary ; exceptional prospects offered to an efficient 








Draughtsman 











D firm engaged on Aero — work, First-class Liber ble man.—Write, giving details of prev’ 
INSPECTORS for View ieeou ; sbate fal partic of ae. | 224, capa cc rea "a tuo 
OT te men — a, employed 0 a vernment Aas 7 ag wor patna phengegeiyencipeny, hn ae og 
ur nea: 
change, mentio: oning “5 Tite Ta En ineer™ roy No. mabe ~706 a 
pr aughtsman Required Imme- 
DIArgLy, gm a in Semi-Diesel Oil 
Engines, Land and ood salary will be paid to 
» ag man. 7 person. already on Government _— will 
a ‘ e engaged. — pply, stating age, experience and sala 
anted, -a Draughtsman _ | required, to your nearest: Eioployment Exchange, quoting 
accustomed to Wood- -working pat! = “The Engineer and No. A53(0. 697 a 
Machine ‘lool designs. No person al: 
Government work will be employed.—A: ply to to nearest 


Emp'oyment Exchange, tentioning Kg 
and number P1187. 


‘he —— .” 
A 


[raughtsman Required, Railway 


and —, —— aesirable, but not essential. 
No person already on vernment work wiil eae tne 

i ene age, experience and salary required, yaad 
a 





Wanted for Builders’ Office, Man 


who can make his own Drawings, take off materials 
for orders, can use level and set out.—Apply, WILSON LOVATT 
and SONS, Clarence- street, Wolverhampton. 803 a 








[raugh tsman Requi red to Take 


n_ onl: ge — i Full pat parti ‘iD th = mee 
men only ni a _ icul n the ay 
9, “ The Engineer” PB tice. 3 


4 


| Junior Draughtsman Requiredon 
the Engineering Staft of a | manufacturing firm in 
the West of England.—Address in the first place, stating age, 
experience, and ealary required, 833, “ The Engineer” a. 


A 





Locomotiv e Draughtsman Re- 
QUIRED for Controlled Works in the North of England. 
No one already on Government work will be engaged.—A dress, 
stating age, salary and experience, through the nearest 

ployment Exchange, quoting “‘ The Engineer” and nomi0 810 





1 hei and Plant Draughtsmen 


UIRED for urgent Aero Motor Work in Progressive 
Midland W orks. Permancies for live, interested, quick men 
with initiative and ability. No person already on "Government 
work will engaged. —Apply to your nearest Emp oyment 
Exchange, mentioning ** The Engineer” and No. A5316. 606 a 


(Tracers Required in Fmportant 
: MUNITION WORKS. Must have had previous experi- 
=. Government work re living more than 10 





taney E- Sta 
ies puey. wi eugaged. ary req’ pe 
Apply, 132, } va Omtices, ba, Q Queen hime ce Fig 
Lon fon, EC. 4. 674 


Urgently. Wanted, Three Smart 


Gand Poor DRAUGHTSMEN. Work is ofa highb- 

— quality with good post-war prospects to a men. 

—— already on Government work will “— 

Aoalr 3 Ese EA Employment Exchange, mentioning *The 
id No. A5368. 690 








Wanted Immediately, for Mid- 


D Firm en on Aero Engine work, First-class 
JIG and TOOL INSPECTORS. State full particulars of 
——-. No person — employed on Government work 
will be engaged pags lg to your nearest Employment Ex- 
change, and No, A 709 a 








First - class Viewer, Used to 


Testin, mg Oe — for h BA yy Motor Works, State wages 
required an lars of experience. No person em- 
Pied on Government fout work will be anes: Te Bed to the 


earest Employment 
aad No. nd No. ASI = “705 a 


Urgently Wanted, One Jig and 


‘OOL INSPECTOR for Tool Room. Used to accurate 
work. No ong already on Government work will be 
engaged.—Apply your nearest a Exchange, men- 
tioning “The meer” and No. A’ 689 a 











PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply te 
WHEATLEY KIRK, PRICE. AND CO. 
Sree Watingcine, i 1ORDOM, EC, 


26, Collingwocd-atrest, Newcastle-on-Tyne. Sp 30 


SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &u., 
Paezs II., IIl., 1V., XC. 
Numerical Index to Advertisements, 








Paez LXXXIX, 





JUNE 7, 1918 























ii THE ENGIN El ER 

= —=: 

War ted, Experienced. Rate Exgineeer (36), Ineli ‘ble, V aried ARNOLD and Co. (London), Ltd., or Immediate Sale and Deliver 
ge oe ou Aero Engiie wor eck. Bees goons os em- sateen ps ees, rower and. minin CANNON'ST., E.C., 4. vourable prices, 30 barrels ENGINE 0 dove f 
Leben’ Employment Exchange, teutioning TPhe knginser Bvropean di bite lature fer a Chief « en; r AGENTS dp. | Pilg | a eS AxP Auuinb PART. bt pt ec x hae | bare, GREASE: a barrels SOLE 
and No, AS#l4. 785 Ja mane boas, DES GE.—Write, Verdacmeht Oficts, IZl, Cannonatteet, B.C & eae 

“The Pl also the Sale of P Works, reg and Pro “ 

ota ed 1891. result, no charge. ‘Phone: cymes nes 


Wanted, Experienced Rate 


FIXERS on Agdnliara mpage No one already 
employed op Government work will be engaged.—Apply to 
your nearest Emplovment Exchange, mentioning ** The Engi- 
neer” and No A5415. 788 a 





Ferro- -Concrete Ship Constructor 


with oe experience in m: iy or ey men and 
works, SEEKS ENGAGEMENT.—Address, ~ th 
Engineer” Office. 





Must Be 

ne up to date. with good knowledge of Steam Engines, 

Boilers, and_ Electricity. i each stating salary required, to 

~~ nearest Employment Exchange, mentioning Phe Engi- 

neer” and number 781. No one at present on Government 
work will be engaged. 781 a 


W anted, Foreman for Medium 


Drop Forging Shop No person already on Govern- 
ment work need apply.— Apply. stating age, experience, 
reference, and salary requir to your nearest Employment 
Exchange, quoting “The Engineer” and No AS382. 7254 


Wanted, Practical Working 
ENGINEER for large Works in Midlands. 








anted, Tool-room Foreman, 
fora lei Government C 1 t in 
the — of Engiand, engaged po ann on Government 
Contracts 
Applicants should have held a similar position in the Tool 
Room of a large works engaged on the manufacture of repeti- 
tion w ork, and should have had wide experience in the manu- 
facture of small tools, jigs and fixiures, and the upkeep of 
machine tools Ss 





Foreign Trade.— Engineer, with 


many years” — abroad, gu French, Spanish, 
and Forvaguess, SEEKS POST with first-class firm. Ex xempt. 
—Address, P1216, “* The Engineer” Office. Pi2io B 


(jeneral Manager, M Inst Mech 


28 years’ experience, tay fe icultural and Motor 
Engineering ; OPEN for ENGAGEM as Manager or Ag 
seutative. lands preferred. iy about £700.—Address, 
P1196, “ The Engineer” ice. Puss» B 


entleman (35), Ineligible, 
having office and nares es iach - © ay = tools 
and engineers’ stores, SE POSIT Organiser ; 
accountant.—Address, P1209, tthe fogincse™ i Dites P1209 8 


| aboratory Engineer Seeks 


POSITION ; practical ; well up in modern machine shop 
practice, heat treatment of steel, - pore cal besting 5 good refer- 
euces for the last years ; would on as Investi- 


gator ; full charge.— Address, P1189, » Bie Bngineer ” Otboe. 














The position will be a permanent one to a suitable pp 
No person already on Government work need apply 
Appl. in ‘he Grst instance. to sour. pearest mployment 
Exchange, qu ti .g “* The sngiueer” and No A5312, and giving 
full particulars of experience, age and wages required. 6024 


Sub- -Foreman Machinist Wanted, 


competent, capable taking char; about 20 hands 
engaged on Sma!] Lathes and Screwing Machines. Up-to-date 
ag ctice essential. Also capable CHahGE HAND WaNTED 
or Night shift to contro! about 16 h nds engig<d on Heavy 
and Light Lathes by Controlled Firm of Marive und General 
Eagineers. Modern practice essential—Apply stating age, 
experience, and wages required, observing that po person 
already employed on Goverument work will be “The Big to 
your nearest Euployment Exchange, quoting “T 
neer” and No. 1 


[ rgently Wanted, Assistant 

TOOL ROOM FOREMAN. Work is of a high-class 
quality with guod post-war prospects to a suitable man. No 
person already on Gove: nment work will be engaged — vie 
your apc Employment Exchange, mentioning * — wg 
neer” and N: 








Labour Officer or Assistant, Gen- 


TLEM iN (Chartered Secretary i with 1 exF rience acquired 
in Government Labour “achanges a large Controlled 
= ineert .g Works, will CONSIDER, orrers APPOINT- 

NT in Birmingham or district. Advertiser has received a 
recat training in admimistrative and labour matters and is 

le to submit sound credeéutials; satary £300.—addre.s, 835, 
* fhe Engineer” Office. 835 B 


S teel Foundry Spanien and 

Metallurgist SEEKS 77 Siemens and converter ex- 
perience ; successful record of foundry —_ ment, with piece- 
work and bonus methous; valid ange ;¢ uld com- 
mence immediately. —Address, Pils, 4 hive Engweer a 








Thoroughly Practica]. Mechani- | * 


CAL and Electrical Enginéér (#8) REQUIRES POS TION. 
Experienced 1m most classes of Interua: Combustion ines, 
also Steam English and Foreisn experience to Micro- 
meters and Verniers Lathe.and Bench. alte Armature Windi vires 
Fault rae! in Kngines giving trouble, &c.—Address Box 
Bookstall, G.N, Railway Station, Lincoin, P1211 





et and M’frs. in London 


are OPEN to PURCHASE additional -WORKS u 


Sale :— 


or 
Fer, 45 K W. GENERATING SET. 220 volts, D.c, 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. ici 





bag 


preferably between London and 
795 e 


fioulers to ARNOLD and CO., above. 


Mechanical Engineer with £4000 

(also } seerne | pm WANTS PARTNERSHIP 
or Active torsbip, would PURCHASE. suitable 
General nginecring Works, London or Provinces.—ARNOLD 
and CU., above. 796 © 








echanical Engineer with £3000 
TS WORKS, Surrey or Hants preferred.—Par- 
RNOLD and CO. above 797 © 


w 
ticulars to 

£900 to £5000 Capital Re-|» 
QUIRED to EXTEND ENGINEERING 
BUSINESS specialising in Gas Plants and Constructional Work. 
een SS Soieaee could have a controlling interest. 
irms who have specialities at 
resent manufa.tufed by — woall find an ioterest in this 
Business 8 please state capital avail- 

able pear Fy sp 1190. “ The Tagiueer™ Office. P1190 « 


As gent Wanted for London 


District for SAVE of Rha fo egy he &c., 
— Manufacturers of guaranteed 


roduc CLS Knowledge 
be fo me jon amougst & fae irms essential — 


dadren. iv first instance, scating annual turnover, in confi- 
dence, to 821, * The Engineer” Office. 821 » 




















\ auted. 
H sae gr L astak tech PRESS, 150 tons capacity. 
d fail particulars to 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 809 F 
\ anted, Horizontal Steam En- 
GINE, 0 N.H.P. or there bouts; semi-portanle, 
undertype, or independent re right hand, with loco type 
Boiler ; new of second-hand first-ciass make and condition. 
KKER BRus., Shrewsbury, Ltd, P1188 ¥ 





Wanted, _ Suction Gas Plant, 


about 60 H P. ; good condition. Also VERTICAL 
BOILER, about aft. by 4fc. TORRANCE, Bitton, So 
£ 





Wanted 1 Immediately, for Mid. 


LAND Firm e Bins me on Aero Engine work, First-class 
JIG and GAU GE MA also TOOL-KOOM TURNERS. 
State full iculars of experience. No person already em- 
ployed on Government work wiil be engaged.—Apply to your 
nearest Employment Exchange, mentioning “ The e Ehginger* 
and Ne. A5199. 


First- -class Turner Wanted for 


CENTRE LATHES in small Engineers’ Shop in East 
London. Full Rates and pope Dee Other advantages to 
steady workman. No one eng»ged on Government work or 
resi ing more than 10 miles away need apply.—Address #1188, 
“The E.gineer” Office. P1188 a 








_ 
oreman Fitter, Competent, 
WANTED for General Engineering Controlled Estab- 
lishment manufacturing Land and Marine Work.—Apply, 
stating age, experience, and wages required, observing that no 
pers 2 a'ready employed on Government work wiil be eng: 
to your nearest + gees Exchange, quoting “* The Engi: 
neer” aud No. A5 716 


lerk. — Progressive West of 


England me AL Firm REQUIRE an ASSISTANT 





for Wages and Cost Department. opening «nd per- 
maneney fur capabie younx man. No person wready employed 
on Goverument work should apply.—Apply, stating age, quali- 


ficstious, and sala required, to your nearest Em loy ment 
Exchange, meotioning ** The Engiueer” and No. Ad425. 780 4 


W anted, First-class Position as 


MANAGER or ASSISTANT of an established 
progressive engineering works; specialist on hardened screw 
gauges; wide experience on the highest prec sicn work ; 
South or 5.-West England preferred.—Adaress, in confidence, 
to P1213, “* The k pgineer ” Office. 3B 


bape Position; 20 Years 


jence and direction of railway bridge, gee 
power-house, steel erection, ferro-coucrete, an: 

Fluent Fieuch. Excellent ay 
*The Engineer” Office. P1226 B 








pier. oak 
Sonnral raat uction. 
Ineligiole —Adaress, P1226, * 





Advertiser, Suceessful Works 


Manager with large and well-known Com 
possessing special aptitude for controlling eae 
ana with large Sp perjquce in ail 


Unjeu, labour, 
has~s of negotiation, is OPEN first-class 
ITION with important concern as as DIRECTO BE OF 
LABOUR.—Address, P1157, “* Tue Engineer” One ; 
S7 B 


Broadly Trained et (32), 
keen on production. conversant with business and 
labour management, DESIR«sS a ReSPONSIBLE EXECU- 
TIVE POST with sound Company. Advertiser has prac- 
tical experience with best firms on heavy reciprvcators, tur- 
bines, electrical plant, and constructional work. —Address, 
P1203, “The Kugiueer” Office. Pi203 B 





C: a At: bie Draughtsman ( rH 
IRES NGAGEMENT as CHIEF DRAUGHTS- 
&c.—Add P1195, * The Engineer” Office. P1195 5 


Girl of 16 Requires 


Hea th 
OPENING in Engineers’ ort 
» 10, eS 





for drawing; some knowledge of tracing.—M. C. 
road, Forest Gate. s 


equired by Youth of 16, Situa- 


riON in Drawing -office . Aviation) Bosded district. — 
State etal particulars by letter, P., Smith's Library, _ 








’s Draughtsman (43) Desires 
NGAGEMENT as CHIEF DRAUGHTSMAN or 
MANAGER: f YAt D; steel, wood, or concrete construction.— 
Address, P1192, “* The Engineer” Office. Pil 


;ingineer —Sho 





Foreman De- 


SIRES similar Positiox or as Assistant Manager. 
Practical and wiue on Repetition work a recom- 
meudation.—Address, 1201, me The Engineer” Uffice. P1201 8 





‘ ° 

ead Foreman or _ Assistant 
Works Manager DESIRES SITU 4TION ; diséngaged. 
Well up in Tools, Jigs, Gauges, Fixturés, Fuze Work, &. 
C «pable of handling bob h male and female it labour r Held siailar 


position previoas.—Address, P1227, * The Engin 
227 B 





ounting House Man, Experi-|° 
ENCED ordered employment of national § portance. 

SEEKS POSITION accordingly. mp oy of taxing folichares. 
—Address, P1224, ** The Engineer” Uffice. P1224 » 


Works Accountant, 10 Years’ 
—— eggs in many _ branches of costing, 
“DESIRES od 
sta 





secretarial _work uD: le 
Accustomed to con tee of na gud cot and nen 


compilation.balance sheets and costings. 


—Ada &, P1z2i, “ “he § 
Q' der Gler k Requi: es feet 
Bens 





Siar ger tai with. iss ves, Bis 


ser 0 * sue et 








kate — of Engineers in 


eourse Ot — le n 
ress, 2002, “‘ The Engineer” ice. 2002 s 


Pl 

[ »st. C E., Inst. Mech. E., B Sc., 

and all ENGINEERING EXAMINATIONS.—Mr. G. P. 

KNOWLES, B.Sc., A.M Inst , &., personally PREPARES 

CANDIDATES, either ae or by correspondence. Sper 

of successes t weetve a, Courses 
ria-street, W 





uri 
datany Sime. = 





Epgineer, AMI Mech.E., De- 


RES CHANGE. Eleven years’ Technical and Works 
experience (electrical aud mechanical). Had charge of D.U., 
and tree years as assistant in charge of l.rge works Wiil 

accept any “responsibie position that offers scope. see 
P1176, ** The Engiueer” Office. P1176 


Engineer, M.I.Mech.E. (45), is 


OPEN to ACCEPT POSITION as GENERAL or 
WORKS MA+AGER, present position scope too limited ; 30 
years’ comprehensive practical and commercial experience 5 
years’ minagement).— Firms requiring the services of a 
thorougaly capable up-to-date man, accustomed to high re- 
sponsibility, are invited to communicate, in confidence, with 
£1174, ~ The Engineer ” Office. Pil74 6 








ngineer, Manager, or Similar 

PUSITION REQUIRED; age 46; 15 years manager, 

8 years foreman ; experience, machine shops, ‘erecting, main- 

taining and running, steam engimes, locomutives, boilers, 

colliery pant, coke ovens, &c, Salary moderate. — Address, 
P1199, “ The Engineer” Office. 9 Bb 


Engineer Seeks Appointment. 


Thoroughly conversant with experimental work on Oil 
Eaxgines, marine and stationary. Several years’ practical ex- 
perience, backed by University Engineering Degree. atis- 
factory tefereaces furnished. Cerrespondence treated in 
confidence.—Address, P1195, “* The Engiueer” Office. P1195 5 








° ° ; ° 
Jnyiueer with 30 Years’ Practical, 
Techuicat and commercial Experience, DE=iRnS 
PustTlUN as Mauager or Assistant; wonld consider any ad- 
minis rativé position; has hel similar appointments. Hig hest 
testimonials and refs. (age 45).—Address, P1198, *‘ The Engi- 
neer ” Office. P1198 Bs 





, Victor estininster, 3. w 
1725 s 








\W anted to Purchase, One 
TuG »LE DRAWING PRESS. suitable for work l5in. 

bt 26in. by 10iu. deep. Must be good take and in jood con- 
dition —Adaréss, r1215, “ Lhe Hngiueer ” Utfice. 1215 F 





anted to Buy or Hire, a New 
r Second-hand 30 fi.P. LOCUMOTIV oe, oft. 


ge 
mnst be ‘in first-class order.—Address, 818, “* The Engineer A 
Office. 818 F 





Wanted to Purchase, 8 or 10 
fRACTION apesee, also pair of ROAD 
WHEELS. sift . diameter, for a 10 Fowler Traction 
Eugine. pn particulars by applying, 
lir MANAGER, Levant Mine. Pendeen, Cornwall. 





A ngle Straightening and Bend- 
IxG@ MACHINE REQUIRED, New or Second-band, 
for rriority Two Contract. 
ine with illustrations, if — to BUUL 
AUL, Ltd., H.K. Dept., Norwich 


Machine Wanted of 
jane about 
et 


Motor or shaft driven —send full 
TON and 
779 & 





laning 
modern design, in thoroughly good order, to 
itt. wide-—Offers to A. DUDMAN and CO , Ltd., 


Required, Modern pe Gas 


ENGINE, with Suction Plant, oct oo about 100 
B Pa E- Send full particulars.—Address, 829, “ The oe it 








A= Compressors :— 


Six excellent AIR COMPRESSORS, belt and steam 





driven, capacity 100 to 985 cubic feet. 
RIDDEL and ido, 4, St. Encch-square, Glasgow. 8066 
A Time Recorder Wanted. 
State price and where can be seen. Smiths 


—Box T. 
Advertising pad lad, 100, ahaa, ondon, BC Fm 





Time Recorder, as New, 
latest RR on Ph 


What o! 
PELL: 149, , Hm, E.C. 





or Sale. 
70 H.P. ELECTRIC MOTOR, 500 volts, D.C., by Lancashire 


5H PRLECTRIC MOTOR, 100 — D ¢ by Mawdsley. 
H a é 100 Newtons. 


480 e 
3 Crossley GAs ENGINES. “M” t¥pe, about 9 B.H.P. each. 
20 B H.P Crossley GAS ENGINE. 
B A P. Petter OIL ENGINE, about four years old. 
2BH P. PORTABLE O L ENGINE, by Hornsby. 
$ft. x ft CORNISH BUILER, reinsure 80 lb. pressure. 
7ft. x 3ft. VERTICAL BOLL&K, 701b. eget 
5ft. x 2ft_3in. VERTICAL BuILER, ressure. 
STANLEY ENGINEERING co. ith. 727 a 


a 


, ” ” 


+ Co 








Cr. 8vo. 


(THE ENGINEER SERIES.) 


3s. net. 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE}: 


By RICHARD B. PILCHER 
AND 


FRANK BUTLER-JONES, B.A. (Cantab.), A.LC 


WITH AN 


INTRODUCTION BY 


Sir GEORGE BEILBY, LL.D., F.R.S. 





WESTMINSTER GAZETTE.—“ A very instructive little book. 


THE CHEMICAL TRADE JOURNAL.+“ . 


If the book succeeded in making all 


roducers 


. realise that 
somehow or other ia every factory, eveu in a printer's shop, chemistry is ae it will gratify the authors. and be an 


important factor for good in the attitude of our public towards technical men. 


he volume is extremely readable, and 


deals with the pre cer of chemical achievement up to modern times.” 


BRITISH JOURNAL OF PHOTOGRAPHY.—* 


the public can have no more concise or popularly 


worded accouut of wast bas been accomplisned in the 0 past ws in Messrs. Pilcher and Butler-Jones’s volume.” 





CONSTABLE & CO., Ltd., 


10, Orange Street, W.C. 2. 





For Sale.— 


Large Treble-geared INTERNAL BREAK LATHE; heay 
headstock, 9ft. face-plate. overhead motion ; by Broadbent. 7 
Several irreble-geared RING t LA THES ; ; front tables varyin 
from 4ft.-6 t. long, L toat 
rests and indepbident fourm, chucks ; chahge wheeis and 
overhead motion ; by Buckle 
Very tine HEXAGON SURFACE. PLATE, sft. dia , with 
screw jack legs; ap -roximate weight 5 tons; by Whitworth, 
Large GAS FURNACE, lft. by 8ft. ; by Fletcher Russell, 
Five Standard SCREW PRESS, for straightening Piston 
sey th ton oelt-Griven, 80 tons pressure on steam anvil. 
we 
Nearly New CUPOLA, 3ft. dia., 20ft. high, with Spark 
r; receiver 4ft. dia., 3ft. 6in high; to mélt 3 tons per 
"Passe Complete Sets of PORTABLE BORING TACKLE, 
including two double and one single vertical engine, four 
— bars and quantity of spares, to bore cylindeis 
ia. ; in excellent condition 
en BOL i, TANKS, CRANES, GIRDERS, PULI.-EYs, 
Yi invited, 


RAILS, &. 
All above delivered from Stock. 
Ltd. 


THOUS. OXLEY, 
SHILOH WORKs, SHEFFIELD. 
Telegrams: * Ironicui. 


"Phone. 465 (5 lines). 


rez Sale :— q 


were COMPOUND CORLISS ENGINE, cylin 
a 





up to 





ii. and 22in. by 3ft. eure grooves wheels 12in. ‘dia 
Hick-Hargreaves, Bolto: Ib. 
HORIZONTAL CONDENSING ENGINE, cylinder 20in. 

PHORIZONTAL ENGINE we a ieee “194i by 36i: x 
cy! er iD BR. strok 
gy Be EY ls 


loft. aoe M 
NE, pane lndet 10in. by 20in. stroke, by 


cy’ 
} wd m , complete with starter, also two fly-wheels and pul 
Phas “tee poly bi > y' pulley 


“I in Seesliont conditio: 
Apply, THE PERPEOTA pee me STEEL TUBE ane 
Co. I 12 








T CO., Lta., Pi iz 
or Sale :-— 
Two2 TURSINE PUMPS, by Isier, each 4000 galion. 


hour, against 74ft total head, coupled to 220 voit. D.C 


otors, 
One a 9 K.W. GENERATOR, 220 volts, 164,160 revs., 
no panel 
é 2Sets of NEW FIREBRICKS for aft. 6in. diameter gas pr 
meee 1ugs. 
A lene | Quantity of NEW CASTINGS, such as Furnace 
and Voors, &., suitable for the brickwork setting of 
stills “Sketches on plication, 
NEW GAS VALV 2% iin 
+e n. 


10 
One gy 4 peed Steel ROAD TROLLEY for Boilers o 
Timber, to 20/30 tons, 22ft. 10in. long x 5ft. 4in. wide, 
lia. wide wheels All steel. 
- Pairs WHEELS and AXLES without side journals, 
ft S4in. gauge, 24in. diameter wheels, with teak centres, 


Sin. axlés. 
GEO. COHEN, SONS AND CO., 
600, Commercial-road East, 
London, E. 14, 


© 
® 





For Sale :— 


2000 H.P. TRIPLE-EXPANSION THREE. 
CYLINDER VERTIVAL ENGINE, by py © 
22in., Sin., and S3in. by Bin. stroke; r.p.m 
ive. em) with surface condeuser, capacity 300 


CROSS ¢ GouPouND HORIZONTAL ENGINE, 
a. : in. 1p. cyl, 32in. stroke, 12rt. dia. fly- 

mah and Co. 
PAIR WINDING ENGINES, 22in. cyls., 4it. 
— link-reversing gear, 2 drums, crankshaft 10in 


PAIR DITTO. l6in. dia, RM 36in. stroke, with 
Oft dia. Makers, 5 
PAIR J ENDLESS ROPE MAUL ING ENGINES, 
cyls. 22in. dia. 
PARSUNS STEAM TURBINE, 3500 K.W., 
1200 r.p.m., 190 Ib. to sq. in., with alternator, field rotatir 16 
and exciter complete ; 6000 volt maximum load ; 


cycles. 

WILLANS-PARSONS STEAM TURBINE and 
ALTERNATOR, ane deg jae bi .m., 200 Ib. to sq. in., 
11,000 volts, comp! with exciter, also 

pone ft a plant, re epee water pumps, &c 


R. H. LONGBOTHAM & CO., Ltd., 


MILBURN “oust oe 
s ESw N- 
Tes MA id ; 867 New oat eee 
id. : “ Engineer, Wakenela ” 2017 « 











FOR SALE. 


One Cole Marchent and Morley 


CROSS-LOMPOUUND VERTICAL 
CORLISS STEAM ENGINE 


and Engine Type 


WESTINGHOUSE D.U. GENERATOR. 


Complete with condenser, air pumps, grease extractor, steain 
and exhaust pipes, aud, if equired, electric cab.es, switches 
circuit breaker a d rbeostat 

Capacity 1000 kilowatts at 85 r.p.m., with steam at 160/180 |! 

ressure ; geuerator shuut aud com pound wound, 460/550 volts 

u excellent condition. 

Can be seen tunning, and prospective purchasers can 
witness steam consumption tests The Engine can be used 
for rope driving by removing the generator armature avd 
subs itutizg a rope puiley. 


Apply— 
ream = 14 DEPARTMENT, 
n Hall, Bradford. 1717 





Foe Sale, a New Sulzer- Uniflow 


age — ry io CONDENSER for 140/150 !b. 

to 0,800 K. Wi three-phase Alternator 

Bad Exciter, ‘we cyclen, S000 3500 , 136 revs, = minute.— 
Pants fuil sks, Genet apply vo WM ANGUS SCOTT and 
Consulting Engineers, 102, St. ‘Mary ~ 





Blower, 5-in., with 


th fast and loose alleys ; for imme- 
KING and nd 00, Lid, Eageons, 


or Sale, 
diate DISPOS. Hing oiling beartn J. a. 
Nailsworth, Glos. 





or Sale, Boiler, Davy-Paxman 

Economic, 150 1b. press., approx. evaporation 4000 Ib., 

fitted a Underfeed Stokers.— ‘Titeun, Plas, be Eo Engi 
neer” 


or r Sale, Complete Plant for 
yo Welded Cuain from gin. to jin. diameter. 
—GARTSH eRe ENGINEKRING CU., 50, Wellington 
streét, Glasgow. 63u 6 








or Sale, Induced Draught 
Belt-driven FAN (Bumsted and oper Bat cz 


éter, 550 


voi eg eH tor 24 tons Soel 
badly ice £160.— 
F encase Ret ay Birmngba 





; heavy 
bent. ’ 
varyin 
hod too} 
pels and 


anvil. 


t Spark 
tons per 
CKLE, 
he, four 
8 Pp to 


LEYs, 


nleal, 
Vio 


» cylin 
in. dia 


or 20in. 
D. 

stroke, 
oke, by 
| pulley 


SE ane 
lo 


galions 
t. D.C 
D revs., 
iS pr 


nace 
ling of 


ers or 
wide, 


rnals, 
ntres, 


012 


EE- 


cyls 
1. at 
3400 
VE, 


fly- 


Att. 


0in 


ith 


ing 
ad ; 
nd 
180 


i; 












June 7, 1918 
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The Completion of the Katanga Railway. 


THE Katanga railway, which joins the 
Rhodesian frontier with the Belgian Congo, was com- 
pleted during the month, the railhead having reached 
Bukama on the Congo on May 22nd. In spite of the 
war, work on this important line has been pushed 
forward, and nearly two-fifths of the whole length of 
rails were actually laid after the outbreak of hostilities. 
The total length of the railway is 450 miles, and in all 
it has taken eight years to construct. By November, 
1910, the mines known as the Star of the Congo, which 
are nearly 160 miles from the frontier, were reached. 
Three years later nearly another 100 miles had been 
covered and the line taken to Kambové, which is the 
centre of another mining district. In July, 1915, the 
rails reached Djilongo, nearly 70 miles from Kambové, 
and it took only two years and ten months to construct 
the remaining 125 miles to Bukama, a wonderful per- 
formance considering the circumstances. In the case 
of this last. section of the line, work could be carried 
out from the two ends simultaneously ; yet the diffi- 
culties to be overcome in connection with obtaining 
and conveying the necessary material, the scarcity of 
Jabour, and the troublesome nature of the district 
traversed, rendered the task very arduous. The line, 
which, by the way, is owned by La Compagnie du 
Chemin de fer du Bas Congo, and was built by the 
British contracting firm of Pauling and “o., Limited, 
has played its part in the war. Not only has it served 
to bring down to the coast many thousands of tons of 
copper which have been employed in making muni- 
tions, but by it two monitors were conveyed to Lake 
Tanganyika, and materially assisted in the destruction 
or capture of all the German vessels on that huge 
body of water. 


Works Committees. 


THE second of the industrial reports which 
are being issued by the Ministry of Labour appeared 
a fortnight or so ago. It deals with a subject which 
has attracted increasing attention since the publica- 
tion of the first report of the Whitley Committee. It 
is, we think, accepted on all hands, not less by the 
general public than by employers and employed, that 
much of the never-ending labour friction in factories 
could be avoided if only there were means of bringing 
the workpeople into close and continuous touch with 
the management, and the Works Committee is the 
outcome of this faith. In the report to which we 
allude an account is given of the constitution and 
working of such committees in various industries, 
amongst which are included engineering, shipbuilding, 
and iron and steel manufacture. The reporters say 
that ‘‘ No attempt has been made to draw any general 
conclusions or to sketch any ideal form of Works Com- 
mittee. The object aimed at has been to present the 
facts as accurately as possible, to point out the various 
difficulties which have been encountered, and the 
various methods which have been devised to meet 
them.” Despite this statement certain general 
conclusions are given, and a certain amount of critical 
examination runs through the first part of the report, 
but it is pretty evident that the Ministry of Labour is 
groping its way, and—very wisely—does not wish to 
lay down any recommendation in the present stage. 
In one sense Works Committees are old and estab- 
lished institutions, in another they are experimental, 
and it is better to see how they are going to work out, 
and what lines show most promise, before prescribing 
a definite procedure. How very various are the ideas 
of the size and duties of the Works Committee is made 
evident from the second part of the report, which is 
composed of a collection of reports written by a num- 
ber of firms—of which at least fifteen are in engineer- 
ing trades—on the arrangements made by them. Some 
have large committees, some have small, some have 
several committees ; some prescribe the subjects that 
may be dealt with, others do not ; some regard the 
committee as an organ for rate-fixing; others seem to 
look upon it almost as a welfare organisation, and so 
on. In fact, it is evident that there is a great deal to 
be learnt about Works Committees before definite 
rules can be laid down for their constitution and 
functions, and the report may be recommended to the 
attention of all who are seeking a way through the 
present obscurity. 


Report of Electric Supply Committee. 


THE end of the month saw the issue of the 
report of the Committee appointed by the Board of 
Trade to consider the question of electric power 
supply. It will be recalled that in an interim report 
issued on May 14th, 1917, the Committee made some 
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general recommendations for the establishment of a 
comprehensive system for the generatiun of electricity, 
and where necessary the reorganisation of the supply 
system at the earliest possible date. In the report 
which has just been issued, a general scheme for the 
realisation of this plan is outlined. Although the 
Committee has been criticised as being weak in 
representatives of municipal interests, the report 
indicates that both company and municipal witnesses 
of the necessary standing, as well as railway engineers, 
have been consulted or have given evidence, and this 
fact, to a certain extent, undermines the force of the 
criticism to which reference has been made. The 
report only makes general recommendations. The 
Committee favours the concentration of larger genera- 
ting units in fewer power stations and proposes that 
the existing areas of supply should be replaced by a 
smaller number of districts, the extent of which 
would be determined by industrial considerations. 
The view put forward in the report is that a central 
authority of commissioners should be created to 
regulate generation and distribution of electricity in 
the United Kingdom, and the first task of these 
commissioners would be to delimit suitable areas of 
electrical supply. It is recommended that within 
these areas Electricity Boards should be set up to 
which the existing generation and main transmission 
systems should be transferred, and that these boards 
should have power to link up and develop the supply 
of electricity, and to erect new stations. The districi 
authority might be either nationally or locally 
financed, or be financed from both sources. The 
existing electrical undertakings should, it is suggested, 
purchase electricity in bulk from the district board, 
but retain the power of distributing current within 
their local areas under a system of control which would 
ensure a cheap supply of electricity to consumers. 
It is not suggested that t here should be any restriction 
in regard to ownership or the setting up of private 
installations. 


Leeds Automatic Telephone Exchange. 


By the opening, on May 18th, of the Leeds 
Automatic Telephone Exchange, the Post-office has 
made an important addition to the list of exchanges 
operated on the automatic system. The Leeds 
installation embodies several features of interest, one 
being that the initial equipment of 6800 lines, which 
is to be ultimately extended to 15,000 lines, is the 
most important application of automatic telephony 
in Great Britain, and another that the new exchange 
is the first building which has been specially designed 
and erected for this purpose. There are now nearly 
twenty of these exchanges in actual operation ; 
twelve being designed for public service whilst the 
remainder includes various Government establish- 
ments. Amongst installations now in progress are those 
at Grimsby and Stockport, which should be open for 
service at an early date. While the Strowger system 
has been adopted in a majority of cases, the Post- 
Office engineering department has installed both 
the Western Electric and the Lorimer system in some 
instances, and the Siemens system has been selected 
for Grimsby and Stockport. The hope is that by 
testing the different systems under commercial 
conditions it may be possible to evolve a combined 
system in which the best features of each may be 
incorporated, and the equipment of a large number of 
additional exchanges, which are to be converted 
from manual to automatic working, standardised. 
At Leeds the latest type of Strowger system has been 
adopted. Early experience indicated that the 
standard Strowger apparatus was, in some respects, 
unsuited to British requirements, and the aim of the 
developments which are still in progress has been 
to bring the system into line with the special needs 
of the British service, which includes the provision 
of circuits for linking up the automatic with an 
extensive trunk and local junction service. In the 
Leeds instalation a special effort has been made to 
secure a uniform distribution of the traffic and so 
reduce delays to a minimum. 


Aeronautics. 


THE war in the air during the past month 
has been conducted on a scale of intensity surpass- 
ing the record of any preceding month. On the 
enemy’s side it has been characterised by the obviously 
systematic bombing of hospitals in the Allies’ back 
areas, a series of six raids on consecutive nights on 
Paris, and one raid on London. The latter event 
occurred on the 19th, and was clearly a very deter- 
mined attack, but from the enemy’s point of view 
it resulted in calamity, if not disaster. After an 
interval of ten weeks, our defence organisation showed 
that, far from being enervated, it had acquired in- 
creased ability and strength. Five at least, and, 





483 








probably seven, of the machines which took part in 
the attack were destroyed. Our casualties amounted 
to forty-four killed and 179 injured. On the other 
hand, British aviators, in addition to most active 
work in the immediate neighbourhood of the front, 
have paid almost daily bombing visits to Zeebrugge 
and Ostend, and have materially added to the effec- 
tiveness with which the Navy has blocked these ports. 
On one such visit to the first-named objective a direct 
hit was obtained on a German destroyer, with the 
result that she was sunk. The towns of the Rhine 
valley have been bombed on a no less continuous 
plan, so much so that even already there are many 
signs that the Germans would willingly consider an 
arrangement whereby they might protect themselves 
from the penalties they have incurred by introducing 
this form of warfare. The earlier part of the month 
was fairly quiet, but from the 15th onwards our 
airmen were over the Rhine towns practically every 
day, and frequently at night. Indeed, there were 
only three days during this period when raids were 
not conducted, and one of these was Corpus Christi 
day, when for twelve hours or so the British Govern- 
ment, in response to a plea from the Pope, undertook 
not to bomb towns remote from the front. Without 
going into details, we may simply say that Thionville 
was bombed on four days and five nights, Metz 
on four days and six nights, Karthaus, south of 
Treves, on three nights, Mannheim on three nights, 
Landau, north-west of Karlsruhe, once during the 
day and once at night, Kreuzwald, east of Saar- 
brucken, on two nights, Courcelles, east of Metz, 
on two nights, Saarbrucken, Cologne, Hagendingen, 
north of Metz, Bensdorf and Karlsruhe once each 
during the day, and Esch and Coblentz once each 
during the night. In all these thirty-eight attacks 
we lost a total of but seven of our machines, or the 
same number as the enemy probably lost during 
his single attack on London. On the British front 
in France, 398 German aeroplanes were destroyed 
in air fighting or were captured after descent behind 
our lines. This number is the highest monthly total 
we have recorded. The number of enemy machines 
driven down out of control was 95, or only about 
half the usual proportion. Fourteen other machines 
were shot down by anti-aircraft gunfire, and four 
by machine gunfire from the ground. In addition, 
the Germans lost eight observation balloons. The 
British machines reported missing during the month 
amounted to 112. 


Ostend and Zeebrugge. 


DurinGc the early hours of the 10th, the 
British Navy completed the work at Ostend which it 
began on April 23rd. At the first attempt to block 
the harbour the old cruisers Sirius and Brilliant, 
through no fault of those engaged on the enterprise, 
had to be sunk some thousand to two thousand yards 
off the entrance, so that on the whole their effect in 
denying the use of the harbour to the Germans could 
not be regarded as satisfactory. Within three weeks, 
however, the Dover naval forces returned and 
successfully sank H.M.S. Vindictive between the 
piers and across the entrance to the harbour. ‘The 
Viridictive, after her strenuous battering as she lay 
alongside Zeebrugge Mole during the landing on 
April 23rd, had been just. sufficiently repaired for 
the purposes of this, her last, voyage and had been 
filled with concrete. There was no preliminary 
bombardment of the coast as in the previous attempt, 
but otherwise the general scheme of the attack was 
similar, including a smoke screen and the co-operation 
of monitors, aircraft,and he siege batteriesin Flanders. 
No landing was attempted as at Zeebrugge on 
April 23rd, and to this fact doubtlessly is due the 
result that our casualties were light. The enemy, as 
on the previous occasion, claims that the attempt was 
completely frustrated, but subsequent aerial recon- 
naisance has shown that both at Ostend and Zeebrugge 
the British efforts have met with even greater success 
than was at first believed. Thus at Zeebrugge the 
greater part of the enemy’s submarines and torpedo 
craft was still immobilised on the 20th. Air Force 
contingents working from Dunkirk have kept the 
harbour works at Ostend and Zeebrugge under 
constant bombing during the month. Much 
additional damage has thus been caused-——including 
the destruction of a torpedo boat—and the efforts of 
the enemy to clear away our obstructions have been 
seriously hampered, if not quite neutralised. 


Other Naval Incidents. 


SEVERAL losses of British small craft and 
auxiliaries have to be recorded. On the Ist the 
Admiralty announced that the sloop Cowslip had 
been torpedoed and sunk, and that torpedo boat 
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No. 90 had foundered during heavy weather. In the 
one case six and in the other thirteen of the crew lost 
their lives. On the Ist a British mine-sweeper 
struck a mine and sank with the loss of 26 of the crew. 
On the 6th a mine-sweeping sloop was torpedoed by 
a German submarine and sank. Fifteen of her crew 
perished. A British destroyer suffered a similar 
fate on the 14th with the loss of two of her crew. On 
the morning of the 23rd, the former P. and O. liner 


Moldavia, acting as an armed mercantile cruiser, was. 


torpedoed and sank before she could reach port. 
There were no casualties among the crew, but 56 
of the American troops which she was carrying at 
the time lost their lives. The Moldavia was a 
9500-ton twin-serew vessel, built at Greenock in 1903. 
On the 26th the British transport Leasowe Castle 
was torpedoed and sunk in the Mediterranean by an 
enemy submarine. Nine of her crew and 92 of the 
troops on board lost their lives. This vessel was built 
at Birkenhead in 1916 for the Union-Castle Steamship 
Company. She was a twin-screw steamer of 9700 
tons. Against these losses may be put the fact that 
on the 11th one of our “ Atlantic escort ” submarines 
in the latitude of Cape St. Vincent sighted, torpedoed 
and sank a German “cruiser type’’ submarine. 
A second enemy submarine sighted shortly afterwards 
dived swiftly and escaped her consort’s fate. This 
submarine was the first of the “‘ cruiser”? type to be 
destroyed. There can be but little doubt that the 
enemy has circulated exaggerated reports as to the 
size and capabilities of the new class, one of which 
has thus met an early fate. According to an 
expert naval writer, they displace about 2000 tons, 
are about 300ft. in length, have a speed on the surface 
of about 12 knots and below the surface of about 
10 knots, and are armed with a 5.9in. gun. In other 
words they are merely large submarines such as we 
ourselves have probably been building for some ‘ime 
past. 


Concrete Ship Developments. 


As earlier experience of the behaviour of 
the reinforced concrete ship has been limited to quite 
small craft, which have not been exposed to sea-going 
conditions, the news which came to hand on May 3Ist, 
that the Faith, the first of the American vessels of 
this class, had completed the voyage between San 
Francisco and Seattle, was received with the liveliest 
interest. The Faith, which carried a cargo of ore 
and salt, is stated to have a deadweight capacity of 
3950 tons and to draw in the loaded condition 
22ft. 6in. of water. The distance between the two 
ports is about 850 miles, and it may be assumed, 
therefore, that the voyage was of sufficient duration 
to provide some useful data as to the character of 
the stresses experienced under ordinary sea-going 
conditions. No information on this head is available 
at the moment, but it is announced that the Faith is 
to make the return trip to San Francisco, and ship- 
builders and naval architects will await with a sense 
of expectation any details of what, in view of the 
stated deadweight capacity of the Faith, must be 
regarded as a practical full scale experiment. The 
building of reinforced concrete ships is now in progress 
in many American and European yards, and the 
records of the past month include the launch of a 
1000-ton vessel from a Norwegian yard, as well as the 
launching of one or two small vessels in the same 
slass from home yards. 


Railway Communication with Palestine. 


PALESTINE has, in the past, been mainly 
dependent upon communication by sea through the 
ports in the Levant and by the three railway systems 
of Turkey-in-Asia. The latter, however, all served 
Palestine from the North and, therefore, through 
enemy territory. One of the earliest operations 
carried out by the military forces in Palestine was 
the construction of a railway from Kantarah on the 
Suez Canal across the Sinai Peninsula, which 
eventually reached Gaza, a distance, as the crow flies, 
of approximately 135 miles. Reference to this 
railway was made on pages 45 and 46 of the War 
Cabinet Report, and on page 52 it was said that “‘The 
railway crossing the desert from the Suez Canal has 
now reached and passed Gaza.” At the latter city 
railway communication with Jerusalem and Jaffa 
already existed, and these places have now been 
joined by rail to the Suez Canal. There was, however, 
a gap in the chain at Kantarah, caused by the Canal, 
which was, in part, met by a ferry. On the Egyptian 
side there was railway communication from Cairo 
and other parts of Egypt vid Zagazig and Ismailia, 
and the Egyptian State Railways administration 
facilitated the transport of men and material by 
converting the line between these points from a 





single track to a double. A new line was also built 
between the terminus at Salhieh and Kantarah. All 
material had, however, to be transhipped to cross 
the Canal, which necessitated the provision of exten- 
sive siding accommodation and transhipment sheds 
at Kantarah. To overcome this obstacle the Army 
authorities have built a swing bridge over the Canal 
at Kantarah, and on the 16th it was announced that 
the bridge had been opened and that rail communi- 
cation was established between Egypt and Palestine. 
Transhipment, we expect, is still necessary at Gaza, 
as the Egyptian State Railways have a gauge of 
4ft. 84in., whilst the Ottoman railways are of the 
metre gauge. 


Traffic on the Railways. 


IN a statement in the House on the 15th, 
Sir Albert Stanley paid high testimony to the splendid 
work being done by the acting chairmen and their 
colleagues of the Railway Executive Committees in 
London and Dublin. By working the lines as a 
single unit, the maximum efficiency and very 
substantial economies had been made possible. It 
was now, he said, a common practice to operate 
considerably heavier trains, and the loading per wagon 
was very much greater than before the war. But 
hundreds of locomotives and thousands of railway 
wagons had gone to France and, owing to the lack 
of proper repairing material and labour, several 
thousands of locomotives were lying idle, and it was 
impossible for the railways to continue under such 
conditions. Some way must be found, even if it 
inflicted hardships upon people, whereby passenger 
traffic could be brought within reasonable limits and, 
in those areas where railway congestion was so 
severe, of preventing unnecessary daily journeys. 
It was, therefore, continued Sir Albert Stanley, 
proposed to proceed with the action he had outlined 
on the 8th. On that occasion he dealt with the 
matter of season tickets which, for some weeks, had 
been the subject of frequent questions in the House, 
and one of the interesting points brought out in the 
earlier discussion was that if the traffic carried on 
Government account had had to be paid for the 
railway revenue in 1917 would have been, roughly, 
£95,000,000, as compared with £64,000,000 in 1913, 
an increase of more than 48 per cent. Season tickets 
available for less than twelve miles to be 
increased in cost by 10 per cent., and those for over 
that distance by 20 per cent. Certain restrictions 
as to the renewal of existing tickets were outlined and 
subsequently embodied in the Railway Season 
Ticket Order, 1918, which dates as from May 21st, 
1918, but excepting the London, Brighton and South 
Coast Railway as between London and South Coast 
towns, we have not heard of any company exercising 
the powers of the Order. The season ticket rates 
have indeed been increased, but special powers are 
not necessary for any change in passenger fares so 
long as they are within the limits laid down in the 
company’s Enabling Act. 
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THE AE.G. BOMBING BIPLANE. 


Just as all airships belonging to the enemy are 
or were at one time popularly thought to be Zeppelins, 
so, tco, there is a general tendency to refer to all 
bombing aeroplanes as Gothas. The practice can 
certainly be excused, for the Gotha and the Fried- 
richshafen bombing machines employed in raids 
against London and the Home Counties are very 
closely similar in design. But that the enemy is in 
any way bound down to the one type is disproved by 
studying the design of the A.E.G. (Allgemeine 
Electricitats Gesellschaft) bombing biplane, and by 
comparing it with that of the Friedrichshafen bomber 
described in our issue of April 26th. An A.E.G. 
machine was brought down by anti-aircraft gunfire 
at Achiet-le-Grand on December 23rd, 1917. It has 
since been repaired so as to permit its performance in 
the air to be determined. The following notes on its 
capabilities and construction are based on information 
contained in an official report, of which we have 
received a copy from the Aircraft Production (Tech- 
nical) Department of the Ministry of Munitions 

General Design.—The actual machine described in 
the report would appear to have been of very recent 
construction, for a label on it indicated that it had 
been accepted for service on November 10th, 1917. 
A general arrangement drawing of the machine is 
reproduced on page 485. Judged by contemporary 
British standards of design it is, according to the 
official report, decidedly clumsy, not only in detail 
work, but also in appearance, while its performance is 
poor. Compared with the Gotha and Friedrichshafen 
machine, it is noteworthy for the extent to which 
steel is used in its construction. Wood is introduced 
very sparingly, and, in particular, ply wood is almost 





entirely absent. The following table gives a list of 
the leading dimensions, &¢.:—- 


A.E.G. Bombing Biplane. 


Span—top plane 60ft. 2in. 
Span—lower plane 56ft. 10jin. 
Gap at centre Sft. 64in. 
Gap at outer struts 7ft. 6jin. 
Weight—empty 5258 Ib. 
Weight-—total 7130 lb. 


395-2 square ft. 


Area of upper wings me 
335.2 square ft. 


Area of lower wings .. .. 
Loading on wing surface .. 9.77 lb. per square ft. 
Total weight per horse-power 13.7 1b. 

ae—aios and two passengers 540 Ib. 

é wee e Two 260 H.P. Mercédés 


Engines ; 
Petrol capacity 123 gallons. 
Oil capacity 11 gallons. 


13 gallons. 


Water capacity 
Two Parabellum guns. 


Armament 
As the Mercédés aero engine consumes 152.5 pints of 
petrol per hour at full load, it follows that the tank 
capacity provided on this machine is sufficient for not 
more than 3} hours flight at full power. 

Contrasting the A.E.G. biplane with the Friedrichs- 
hafen machine we at once notice its inferiority as 
regards the useful load it can carry. It is 10ft. shorter 
in overall length, it is 18ft. less in span, and has 200 
square feet less wing area than the Friedrichshafen. 
Its weight when empty is 670 Ib. less. Its useful load 
of 1872 Ib. is 845 Ib. less than that of the Friedrich- 
shafen machine. Yet the power plant is the same. 
Reduced to terms of weight of bombs carried it would 
appear that with supplies for 3} hours’ flight, and a 
crew of three, the A.E.G. machine can take a bomb 
weight of only 230 lb., while the Friedrichshafen can 
take 10701b. It may therefore be presumed that 
the A.E.G. biplane is intended only for short-distance 
bombing raids. The practically all-steel construction 
of the machine has told heavily against its bomb- 
carrying capacity. 

Performance.—It is unfortunately not possible for 
us at present to compare the performance in the air of 
the A.E.G. machine with that of the Friedrichshafen 
or Gotha, for we are not in possession of authorita- 
tive data relating to either of the latter. With regard 
to the A.E.G. bomber the performance, according to 
the official report, as we have already said, is poor, 
The following figures are quoted : 

Climb to 5000ft. = 

Rate of climb at 5000ft. 

Climb to 9000ft. SF 

Rate of climb at 9000ft. 

Speed, level to 5000ft. 

Speed, at 9000ft. 

Landing speed oe ee 
It is stated that while the lateral control of the machine 
is good, the elevators act badly, especially when 
landing. 

Wing Consiruction—As in the Friedrichshafen 
machine and other large biplanes the upper main 
plane is in three parts, two detachable portions and a 
fixed central portion permanently supported from the 
fuselage. The ends of the lower main planes are 
similarly detachable, and are jointed to a permanently 
fixed portion springing from either side of the fuselage. 
The engines are supported on the fixed portions of 
the lower plane. 

The wing section, as shown in Fig. 1, page 487, is note- 
worthy by reason of the reversed curvature at the rear. 
The main spars are of steel tube, 50 mm. in external 
diameter, and are spaced 3ft. 8}in. apart. They are 
pin-jointed to the ends of the spars of the fixed wing 
portions. The wing ribs are not as usual made 
principally of ply wood. The webs are of solid wood 
and are glued into grooved flanges.* They are per- 
forated in the usual way, and are strengthened 
between the perforations by wooden uprights. The 
ribs have a relatively loose fit on the tubular spars, 
and are not directly fixed thereto. The leading edge, 
however, is arranged to act incidentally as a series of 
distance pieces, and a similar function is devolved 
upon the wire at the trailing edge. Between the main 
ribs, as ig now usual, false ribs, applying only to the 
forward portion of the upper wing surface, are 
arranged. ‘These false ribs are bound to the leading 
spar by tape, and are fixed to the leading edge by 
means of packing pieces. An additional longitudinal 
member is found in the wing framework in the shape 
of a steel rod strung through the ribs, 13in. in front 
of the trailing edge. Near the leading edge, but in the 
lower wings only, two steel tubes, about 17 mm. in 
diameter, extend longitudinally to a point abreast the 
extreme outer interplane strut. These tubes house 
the aileron control wires, but as they are very strong 
for this purpose it is believed that they are relied upon 
to a certain extent to increase the rigidity of the wing. 
The wing framework is completed by internal cross 
bracing composed of steel tubes and stranded cables. 
The method of fixing the cross bracing to the main 
spars is very neat. As shown in Fig. 2, a fitting is 
forced over the tubular spar, and is secured in place 
by means of a bolt. A lug extending from the side of 
the fitting provides an anchorage for the bracing tube 
and also an eye for the bracing wire. A cup-shaped 
member, fitted with a screwed cap, extends upwards 
from the fitting. The cap carries a ball on to which 
the spherical socket at the end of the interplane strut 
is pinned. The cap also acts as a wiring plate for the 
interplane bracing wires. The fabric of the wing, it 


10.3 minutes. 
390ft. per minute. 
23.4 minutes. 
235ft. per minute. 
90 m.p.h. {approx.) 
86 m.p.h. (approx. ) 
75-80 m.p.h. 


* The use of solid wood instead of the usual ply wood for the 
webs of the wing ribs was noticed also in an Albatross scout 
which we had an opportunity of inspecting some time ago—see 
Tue Encrinerer for December 14th, 1917. 
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“THe ENGINEER” 


will be noticed, is gripped beneath the flange of 
the cap. 

The lower wing on its upper surface, just below the 
engines, is covered with sheet metal. A strip of 
corrugated aluminium, serving as a footway, extends 
across the wing surface from the fuselage to vach 
engine. 

Interplane Struts.—The struts are of steel tubing 
stream-lined to a section measuring 92 mm. long by 
48mm. wide. The ends are tapered down, as shown 
in Fig. 2, and are welded to cups which are pinned to 
the balls on the cross bracing fittings. The joint 
afiords a considerable range of lateral freedom. 

Fuselage—In the Friedrichshafen. bomber the 
fuselage framework is made in three parts, which are 
pin-jointed together. In the A.E.G. machine the 
framework, possibly because it is made entirely of 
steel tubing instead of wood, is formed as one unit 
frem tip to tail. The cross and upright tubes of the 
framework are attached’ to the main booms by direct 
welding without the use of sockets, and, as shown in 








* Inner Struts a". 2%, 
+  Quter Struts 7°65 
Chord of TopPlane , 5 
at Inner Struts 7-25 
Angle of Incidence 
(Main Planes) 5° z 
Oihedral Angle 23 


eee 





Nes 

















Fig. 3, single or double lugs are welded into the 
corners for the attachment of the bracing wires. 
Provision has to be made for attaching to the upper 
booms the ends of the inclined struts, shown in the | 
general arrangement drawing as passing from the 
fuselage to the engines and the upper and lower wings. 
Fig. 4 illustrates the method adopted. Two circular | 
steel plates are welded into position to form an) 
integral part of the frame joint, and between these | 
plates the ends of the inclined struts are held by | 
means of set screws, the heads of which are wired | 
together. The front plate is provided with lugs for | 
the interplane bracing cables. The fitting appears | 
strong and convenient, but seems excessively heavy. | 
The nose end of the fuselage is covered in with | 
three-ply wood. Elsewhere the covering is of fabric, | 
and from the after cockpit to the tail can be unlaced | 
and removed as one piece. 
& Engine Mounting—The method of carrying the | 
engines is peculiar, the chief feature, as will be gathered | 
from the general arrangement drawing, being the | 
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absence of any direct tie between the engines and the 
upper plane. In the Friedrichshafen machine, it may 


| be recalled, each engine was supported between two 


pairs of steel tubular struts, each pair being arranged 
as a V with the point attached to the front or rear 
spar of the lower wings, and the two upper ends 
attached to the corresponding spar of the upper wings. 


'In the A.E.G. machine the engines are supported 


entirely from the main spars of the lower wings with 
ties reaching out to the upper booms of the fuselage. 
Each engine is supported from the front main spar 
by two pairs of V struts meeting at a point, as shown 
in Fig. 5, and fixed to the spar by means of a ball and 


|cup joint. A single pair of V struts supports the 


engine from the rear spar, the connection with which 
is also made by means of a ball and cup joint. The 
upper ends of the three pairs of struts are attached to 
horizontal square sectioned engine bearers made of 
steel 2mm. thick. The two forward paixs of struts 
are fixed to the engine bearers by welding. The ends 
of the rear pair are attached to the bearers by pin 
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joints. At both the front and rear end the engine 
bearer nearest the fuselage is tied by subsidiary struts 
to an intermediate point on the corresponding main 
spar, and to the joint in the upper boom of the fuselage, 
illustrated in Fig. 4. It will be gathered that the 
whole engine mounting is designed on the lines of a 
complete pin-jointed structure, without a redundant 
member or connection, and that a certain amount of 
free movement is provided for in it. The ofticial 
report states that while the mounting seems light the 
appearance is very clumsy, and the workmanship of 
the welding not up to previous German standards. 

Engines.—The power plant consists of two standard 
six-cylinder 260 horse-power Mercédés engines of the 
design described in our issue of March lst. An 
additional fitting is noted at the carburetter. This 
fitting—see Fig. 6—consists of a bell-shaped cover 
over the top of the float chamber. The cover is 
supported on a bent arm clipped to the main water 
pipe, and is free to slide on this arm, but is prevented 
from falling down over the top of the float chamber by 
a small washer. A clearance of about Hin. is left all 
round between the cover and the float chamber. It 
is conjectured in the official report that this cover is 
intended to prevent petrol reaching the hot exhaust 
pipe in the event of the machine turning over. 

The engines are almost completely enclosed in a 
fairing of detachable aluminium panels fixed by 
means of turn buttons to an elaborate welded tubular 
framework formed in two parts so as to be readily 
detachable. Framework and clips are provided for 
panels to enclose the cylinder heads completely, but 
it would appear that these pahels have been discarded. 

Petrol Supply System.—The Mercédés aero engine 
is provided with a small air pump, whereby the main 
petrol tanks can be placed under pressure so as to 
force the fuel to the carburetters. As the tanks are 
generally placed beneath the pilot’s seat below the 
level of the carburetters, and as no reservoir is pro- 
vided between them and the air pump, auxiliary 
tanks, giving a gravity head, have to be installed for 
use when starting up the engine. In the A.E.G. 
bomber two such auxiliary tanks, shown at A in the 
diagram Fig. 7, of stream-line form, are worked into 
the centre section of the top main plane. The main 
tanks B beneath the pilot’s seat have a combined 
capacity of 95 gallons. By means of a hand pump C 
in the pilot’s cockpit petrol can be drawn from either 
of the main tanks and sent through the distributing 
manifold D to either of the auxiliary tanks. The 
same distributing manifold is subsequently used to 
supply fuel from either or both auxiliary tanks by 
gravity to either or both carburetters E. The pipes 
indicated in Fig. 7 by solid lines are those carrying 
the air pressure from the engines to the main tanks. 
These pipes leaving the engines are taken first to a 
distributing manifold F, so that the tanks can be put 
under pressure from either or both engines. A tap G 
is provided to relieve the whole system of pressure if 
necessary, while a hand pump H is provided whereby 
pressure may be applied to the main tanks inde- 
pendently of the air pumps on the engines. 

Radiators.—The radiators are composed of vertical 
tubes with transverse gills. As in the Friedrichshafen 
machine the radiator surface can be diminished by 
means of hinged flaps—two per radiator—which, 
when fully closed, cover about a third of the total 
area. The flaps are operated by articulated rods 
connected to handles in the pilot’s cockpit. Each 
radiator is furnished with an electric thermometer, the 
two thermometers being connected up through a 
switch to a single dial on the dashboard. 

Propellers —Only one of the air screws was re- 
covered and examined. It has a diameter of about 
10ft. 4in. and a pitch of 59.3in. It is built up of ten 
lamin, of which the first and tenth are of walnut, 
the second, third, fourth, sixth and ninth of mahogany, 
and the fifth, seventh and eighth of a different kind of 
mahogany, probably African. The thickness of the 
Jamin varies in a peculiar manner. Thus the first is 
.73in. thick, the second to the sixth are .80in., the 
seventh and eighth are .40in., the ninth .80in., and 
the tenth .83in. thick. There is no apparent reason 
why the thicknesses should be different. ‘The official 
report surmises that the enemy is short of timber, or 
has some highly scientific object concerning which 
we have no knowledge. 

Tail Planes, Rudder, Ailerons, &c.—The fixed 
horizontal tail planes, as will be seen from the side 
elevation in the general arrangement drawing, are 
very boldly curved both on the top and bottom sides, 
The framework is of welded steel tubing. The level 
of the leading edge is adjustable to one of three 
positions by means of a bracket—Fig. 8—welded to 
the adjacent fuselage upright. The rear edge of the 
tail planes is supported on the underside by a stream- 
line tubular strut springing from the fuselage frame- 
work. 

The vertical fin, like the tail planes, is pronouncedly 
stream-line in section. The section, however, 
tapers off to a plain edge at the top. The framework 
is of light steel tubing. Two tubular stays brace the 
rudder post to the fuselage framework. 

The rudder and the elevators have tubular frames. 
The rudder is of light stream-line section as far as the 
rudder post. The balance area portion beyond the 
post is formed as a separate stream-line section. 

The ailerons are fitted only to the upper planes, and 


arrangement drawing. The framework is of welded 
steel tubing. 

Control System.—The ailerons are controlled from a 
hand wheel attached to a drum, over which cables 
pass to the aileron cranks. The cables are led over 
pulleys where required, and out to the ailerons through 
the steel tubes in the interior of the lower wings, as 
mentioned in connection with Fig. 1. The hand wheel 
and drum are journalled on a horizontal fore-and-aft 
axis at the top of a vertical column, which is pivoted 
to swing in the fore-and-aft plane. At the lower end 
this column is fixed to a cross bar extending the full 
breadth} of the fuselage. At each end of this cross bar 
is a crank, and from these cranks wires are led through 
fibre guides, attached at intervals to the fuselage 
frame, to the cranks of the elevators. The rudder is 
operated from a foot bar. The rudder wires and 
cranks are duplicated. A modified form of dual 
control is provided whereby the assistant pilot can 
take control of the elevators and rudder but not of the 
ailerons. The dual control details comprise a plain 
steel tube which can be fixed into a socket on the 
pilot’s vertical column, and a spare rudder bar which 
can be dropped into a socket in the floor of the fuselage 
and so connected by cranks and a link to the pilot’s 
rudder bar. Neither of these details is carried per- 
manently in place. We find it difficult to appreciate 
the value of this limited system of dual control. 

Accommodation for the Crew.—Although the crew 
normally would appear to be three in number, seats 
are provided for four, namely, one in the forward 
cockpit for a gunner, two side by side in the central 
cockpit, one being for the pilot and the other for an 
assistant, and one for a second gunner in the after 
cockpit. All four members of the crew can, if neces- 
sary, change places while the machine is in flight. 
The assistant pilot’s seat can be folded up and slid 
back into a cavity, and when so disposed allows access 
to the rear cockpit down a narrow inclined passage- 
way. The pilots seat, it is stated, is so placed that 
the lower main plane and the fuselage body seriously 
interfere with the view of the ground. It is further 
stated that it is inadvisable to fly the machine without 
@ passenger in the front seat. 

Armament.—The armament consists of two Para- 
bellum guns, one in the forward and one in the rear 
cockpit. Provision is made on the floor of the rear 
cockpit for a third gun, or for one of the others trans- 
ferred. This gun could shoot backwards under the 
tail of the machine through a large trap-door in the 
floor of the fuselage behind the rear cockpit. This 
door is fitted with celluloid windows. It is held closed 
by springs, and can be lifted by means of a small hand 
winch fitted with a ratchet. The front cockpit is 
circular in plan, and round its edge a rail is provided 
for the gun-carriage. From the carriage an inclined 
tube runs to a pivot at the centre «f the cockpit floor. 
An adjustable circular seat for the gunner is mounted 
on this tube. A pinion on the carriage meshes with a 
rack on the rail, so that by turning a hand wheel the 
gunner can rotate his gun, his seat and himself to any 
desired position. The carriage is locked to the rail 
by means of the cam device illustrated in Fig. 9. The 
rear cockpit is more or less square in plan. A rail 
runs round three sides of it, and on this rail the gun 
carriage is traversed by means of a rack and pinion, 
as in the front cockpit. The gunner’s seat is, however, 
a fixture. The method of locking the carriage to the 
rail is illustrated in Fig. 10, and is described as giving 
a@ secure and rapid action. The carriage has two 
rollers above the rail and one below, and at its lower 
end is formed with a jaw which fits over a second rail. 
By tightening the ball-ended handle shown, the rail 
is nipped between one side of the jaw and the end of 
the arm A. This arm is linked to the cam B, which is 
pivoted to the carriage, and which, when turned, 
engages with the end of a forked plunger carrying the 
rolier beneath the main rail. Thus by turning the 
ball-ended handle both rails are nipped simultane- 
ously. 

Bombing Gear.—The bomb release gear is of especial 
interest. On the left side of the rear cockpit are two 
racks for 25-pounder bombs. A third rack for the 
same size of bomb is disposed beneath the loose floor 
of the gangway between the pilot’s and the after- 
gunner’s cockpits. Underneath the lower main 
planes on each side of the body clips are provided for 
carrying two one-hundredweight bombs. Finally, 
beneath the body itself provision is made for two or 
three large bomb racks ; in the machine reported upon, 
however, these racks were not in use. All the bombs 
are released under the control of the man in the 
forward gunner’s cockpit. Each rack. of 25-pounder 
bombs is controlled by a single lever. Each pair of 
one-hundredweight bombs is also controlled by a 
single lever. The mechanical details of the supporting 
and releasing devices for these large bombs are worth 
noting. 

The two bombs on each side of the body are carried 
side by side with their axes horizontal and in the fore- 
and-aft direction. A steel belly-band passes round 
each bomb near its mid point, and holds the ends of 
the bomb up against two concave brackets or distance 
pieces depending from the underside of the wing. 
The belly-band consists of two flexible strips of steel. 
The releasable end of the band is illustrated in Fig. 11, 
and the fixed end, after the bomb has been released, in 








have a peculiar shape in plan, as shown in the general 





Fig. 12. ‘The tube A, seen in both views, runs parallel 
with and is supported from both the main wing spars. 
A shaft B, between A and the leading wing spar, when 
rotated, releases the trigger gear shown, and allows the 
end of the belly-band to fall and free the bomb. The 
shaft B is operated from the forward cockpit by means 
of a lever working against a quadrant. The first 
position of the lever on this quadrant frees the inner 
bomb. Movement of the lever to the second position 
releases the outer bomb. This result is achieved by 
forming the link C, where it connects with the trigger of 
the release gear of the outer bomb, with a slot so that 
the first half of its movement is idle. After the inner 
bomb is discharged the belly-band is not allowed to 
hang down loosely beneath the wing to flap about 
and possibly to interfere with the discharge of the 
second bomb. The crosshead to which the fixed end 
of the band is attached is automatically rotated by a 
spiral spring through a right angle until it is brought 
up against a stop, as shown in Fig. 12. Simultane- 
ously springs on the crosshead lift the two strips of 
the belly-band and press them up against the under- 
side of the wing. The second belly-band is folded up 
in an identical manner. 

Landing Gear.—The landing gear consists of a tail 
skid built up of welded steel and two axles, each carry - 
ing a pair of rubber-tired wheels Each axle is sus- 
pended from two pairs of V struts, ball-jointed to the 
main spars of the lower wings at points beneath the 
engine struts and beneath the diagonal struts connecting 
the main spars with the fuselage. Each pair of V struts 
is united at the lower end to a hollow steel cross bar, 
as shown in Fig. 13. On this bar the axle rests when 
the mackine is in flight. Above the axle is a horn- 
plate, which at each end is connected to the ends of the 
cross bar by eighteen spiral springs. The shock of 
landing is thus absorbed by a total of 144 springs. 
The movement of the axles beyond a certain limit. is 
restricted by a yoke of stranded steel cable. 

Wireless, Heating and Lighting Equipment._-The 
aeroplane is wired internally for ‘‘ Telefunken” wire- 
less telegraphy, but no wireless instruments were 
found on the machine reported upon. A dynamo is 
mounted on the framework of and is driven by the 
right-hand engine. This dynamo generates both 
alternating and continuous current, one for the 
wireless service and the other for the heating installa- 
tions. The heating circuit wires are carried to two 
plugs in the rear cockpit, two in the pilot’s cockpit 
and one in the forward cockpit. Current for lighting 
is supplied from a battery in the rear cockpit. Green 
and red lamps are carried on the outer interplane 
struts. Lamps are also provided at the tail and in 
each cockpit for inspection purposes. 

Camouflaging.—Considerable care has been de- 
voted to the camouflaging of the machine. No less 
than six different colours have been used to paint it, 
namely, sage green, reddish mauve, bluish mauve, 
black, blue and grey. . These colours are applied to 
the wings, fuselage’ covering, &c., in the form of 
hexagons measuring about 18in. across the flats. 
The colours are not simply put on as flat washes ; 
each, after being applied, is softened by stipling and 
splashing with paint of a lighter shade. 

The fabric used throughout the machine is of good 
quality. The dope used is acetate of cellulose. 








LINKS IN THE HISTORY OF ENGINEERING. 
By RHYS JENKINS. 
No. IV.* 
THE SLITTING-MILL.—No. II. 


At the conclusion of the last article the history of 
the slitting mill was brought down to the.year 1617. 
At this time the patent granted to Bulmer in 1605 
was about to expire, so in 1618 a new patent was 
issued to Dawbeney. This patent was for twenty-one 
years, so that it would remain in force until 1639. 
In 1629, however, we find Dawhbeney again a 
petitioner—he has been at great charge and expense 
in improving the engine and reducing it to a more 
absolute perfection than ever it was, to the great 
ease of the subject and benefit of the Commonwealth, 
but with so little fruit to the petitioner as: hath not 
yet countervailed the charge he hath been at, and 
now some persons have of late without his consent 
and agreement presumed and attempted to exercise 
and put in use the like engine or instrument. 

By a writ of Privy Seal, in October, 1629, Charles I. 
ratifies and confirms the grant of 1618, with the 
addition that no one is to make or use the machine 
devised by Bulmer and Dawbeney, or ‘“ any other 
like engyne.’”’ 

In January, 1630, Dawbeney presented a petition 
to the Council—the King had lately confirmed and 
ratified his patent; nevertheless, some persons have 
of late presumed to erect and exercise the like engines 
to the petitioner's great prejudice, and in contempt 
of the Letters Patent. The Council referred the 
petition to the Attorney-General for investigation.® 
The proceedings subsequent to this petition the 
writer has failed to trace, but there can be little doubt 
that Dawbeney’s complaint was due to the entry 
into the field of Foley, who put up a slitting mill 





* No. IIL appeared May 24th. 





+ The official report cays ‘‘length.”’ but this is obviously 4 
misprint.—Enp. Tae E. 


zn Warrants (Privy Seals).’’ 
fm! Poneat Bak ve a YXXIX, page 587, 





meer Ne 





































THE ENGINEER 487 
= ————————— 
THE A.E.G. BOMBING BIPLANE—DETAILS 
: (For description see page 454) 
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| 
between 1627 and 1629, perhaps we may say in 1628. 
This fact is clear from the proceedings in an action 
brought by Foley against Warrall and others in 1629. 
Foley states that on April 4th, 1627, he took on a 
twenty-one years’ lease, and at a rental of £15, 
‘*@ messuage etc. called hide howse or the Walke 
Mylne with grounds ete. lying in the lordship of | 








than for any other cause, ‘‘ and to that end hathe gott 
into his hands divers other iron workes whereby he 
may have the greatest part of the trade of makeing 
of Iron in his own hands and thereby he enhaunceth 
the price of yron att his pleasure to the great 
hindraunce of the pore tradesmen of Iron worke. 
Butt with his great Carriage of Ironstone Iron and 
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SLITTING MILL, FROM SWEDENBORG’S REGNUM 


Kinver co. Staffs.’ This mill had a watercourse 
running through the lands of Warrall, and certain | 
others who agreed in consideration of certain rents 
to grant Foley a wayleave for carts &c., across their 
lands to his mill, and also the right to impound and | 
dam the Stour and other watercourses in their lands. | 
This agreement they now deny. Foley goes on to | 
refer to his ironworks, and states that he had now put 
up a slitting mill at Hyde House. ‘ And wanting of | 
an Engine or slittinge mill to slitt into small rodds | 
the Iron that he caused to be made at the said Iron 
work of late soone after the said agreement and 
accordinge to his .. . first purpose and intention | 
aforesaid, to his great loss and chardge and by his 
paynefull labour and industry hath erected and 
builded an Engine and slitting mill.for the use and 
benefitt of a greate part of this Kingdome and 
countrey.’”® 

In the course of a reply by the other side, it was | 
alleged that the slitting mill, instead of being a great | 
benefit to the country, “‘ hath produced a greate losse 
and hinderance to diverse poore men who before were | 
imployed to slit Iron here.’ The matter seems to) 
have taken some years to settle. In 1633, Whorwood, | 
the Lord of the Manor of Stourton, whose tenant | 
Foley was, brought an action against Warrall on the | 


same grounds, water rights and wayleave. According 


to the papers in this case, Sir Richard Brooke was | 
associated with Foley, and the mill had been erected | 
Foley’s own statement, | 
however, is more likely to be correct on this point.” | 


eight years since, 7.e., in 1625. 


From the same records as the foregoing, we learn | 


that Richard Foley, of Dudley, co. Worcester, had 


worked a blast-furnace at West Bromwich from 1621 | 


or 1622. In an action against Whorwood, in 1629, | 
he declared that for seven or eight years he had been | 


in Westbromwich in Co. Staffs, which hath bynn a| about. And the cylinders A and B are cut into teeth, for 
C, D are 8 inches diameter; A and B about 


‘ 39 "| 12. And these cylinders may be taken out and others put in, 
under a great yearly rent,” that hespends annually | 574 may be brought nearer to, or farther from, one another, by 


ffurnace by the space of 40 yeares and more... 


£1000 and over on ironstone wood and charcoal for | 
the said mill and furnace, that Whorwood and others | 


i 


had in October last—a dry month—stopped the water | 
courses “‘ whereby the said mill and furnace was | 


blowen out.’’?? 
The other side, in reply, state that Foley had | 
entered into the iron trade rather to enrich himself | 


9 “Chancery Proceedings,” Charles I. Bundle F. 12, No. 38. 
The discovery of these documents which settle beyond dispute the | 
period at which Foley set up his slitting-mill is due to Mr. Grazebrook, | 
who was good enough to allow the writer to make use of his notes. | 

19 ** Chancery Proceedings,” Charles I. Bundle W. 47, No. 63. | 

»+ “ Chancery Proceedings,”’ Charles I. Bundle F. 13, No. 44, | 





Dartford Bridge", we have no record of the progress 
of the slitting mill in England until 1686, when Plot’s 
Staffordshire appeared. In this work, we read that 
the iron is “‘ wrought under the Hammer, into bars of 
such shapes and sizes as they think fit for sale, 
Whereof, those they intend to be cut into rodds, are 
carryed to the slitting mills, where they first break 
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SUBTERRANEUM, ETC., 1734 


charcoles he the said Complainant dothe much spoyle 
and ympayre the Kynges higheways to the greate 
hurte and annoyance of the passingers and inhabitants 
thereabouts and dothe not repaire and amend the 
same.” 

It may be added here that in the time of the Great 
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Exampre LXIII. (Fig. 1, Pl. XXXIX.). 


A mill for iron work. A B the slitting mill, C D the plate mill, 
After 
| the water is past the wheel E, moving in direction Q W, it comes 
The water wheel E, 
| with the lantern G on the same axis, carries the spur wheels M 
“ , 7 . . , | and H, with the cylinders Band D. And the wheel F with the 

law fully possessed of and wes one Auncient Iron worke antern I, carries the wheels N and K, with the cylinders A and C. 
or Iron mill called Westbromwich ffurnace scituate | The cylinders A and B, as also C and D, run contrary ways 


8 Ptheclipping mill. E, F are two great water wheels. 


about to the wheel F, ia direction X Y 


slitting iron bars. 


help of screws, which screw up the sockets where the axles run. 
The axles of N, I, K lie all in one horizontal plane. And so 
does M, G, H. But the cylinders A, B, and also C, D, lie one 
above another. 


MILL FOR IRON WORK, 


FROM EMERSON’S MECHANICS, 





Swain Sc. 


orcut them cold with the force of one of the wheels 
into short lengths; then they are put into a furnace 
to be heated red hot to a good height, and then 
brought singly to the Rollers, by which they are 
drawn even, and to a greater length: after this 
another Workman takes them whilst hot and puts 


Swain Sc. 


For making the plates ; if a bar of iron be heated and made 

thin at the end, and that end put in between the cylinders C, D, 
whilst the mill is going, the motion of the cylinders draws it 
through, on the other side, into a thin plate. Likewise a bar of 
iron, being heated and thinned at the end, and put in between 
the toothed cylinders A, B, it is drawn through on the other 
side, and slit into several pieces, or strings. And then, if there 
be occasion, any of these strings may be put through the plate 
mill with the same heat, and made into plates. 
" OP Qis the sheers for clipping bars of cold iron into lengths. 
V a cog in the axis of the water wheel. OP one side of the 
sheers made of steel, and moveable about P. The plane LPR 
is perpendicular to the horizon. When the mill goes about, the 
cog V raises the side O P, which, as it rises, clips the bar TQ 
into two, by the edges SP, RP. All the engine, except the 
water wheels E, F, is within the house. 


1758 


Civil War, Richard Foley was engaged in casting iron { them through the cutters, which are of diverse sizes, 


ordnance for the King. 





1 Hasted: “‘ Kent,” Vol. I., page 225, 1778. ‘‘It appears by the 
of the Sewers that soca after the death of King Charles I. 
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With the exception of a statement that in 1649 or John Browne erected a brassel mill below Dartford Bridge for slitting 
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soon after, John Browne set up @ slitting mill below } iron bare into rods, nails, &.” 
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and may be put on and off, according to pleasure: 
.then another lays them straight also whilst hot, and 
when cold binds them into faggots, and then they 
are fitting for sale. And thus I have given an account 
of the Iron works of Staffordshire from the Ore to 
the Slitting Mills, as they are now exercised in their 
perfection.” Plot concludes by pointing out the vast 
advantage derived from “‘ the new Invention of slitting 
Mills for cutting their barrs into rodds.’’ Plot’s 
account suggests that the slitting mill had now 
come into fairly extensive use, at any rate in Stafford- 
shire, and it is clear that in conjunction with them 
rolling mills were employed. This is the earliest 
indication that we have of the use of rolling mills in 
the English iron industry. Plot does not explicitly 
say so, but it is fair to assume that the cutters used 
in his time were circular cutters. The first account 
we have that distinctly indicates the use of circular 
cutters is that of Swedenborg, in 1734.'° This writer 
shows @ slitting mill associated with a rolling mill, 
and states that such apparatus is in use in the Liége 
district, in Germany, in England, and in Sweden. 
There is, however, nothing to suggest that there had 
been @ radical change in the nature of the cutting 
instruments between the time of Swedenborg and 
that of Plot, nor, indeed, between the time of Plot’s 
description and 1628, so that, although we have no 
description of it, we may say with safety that the mill 
which Foley set up had circular cutters. In the case 
of the earlier machines of Box, Bulmer and Dawbeney, 
no descriptions are extant, but the writer is inclined 
to the view that they comprised oscillating shear 
blades, probably cutting two or three rods at a time, 
and worked by water power. Moreover, it will be 
noticed that Dawbeney’s petition of 1629 does not 





rolls are then replaced by the cutters, and the rolled 
iron is slit. The plan involves reheating before 
slitting. In the double mills there are both rolls and 
slitters. Here, again, the author distinguishes 
between mills in which the housings of the rolls and 
cutters are placed side by side, and those in which 
the one is placed behind the other. In each case 
two water wheels are used, one to drive the top and 
the other the bottom rolls and cutters. 

In 1813 we have a description and a drawing of a 
slitting mill in an English encyclopedia—‘ Panto- 
logia,’’ and here the top and bottom cutters are 
geared together directly, and are driven by a cast iron 
shaft coupled to the end of the lower cutter; the 
cutters have cast iron bodies with rings of steel. 
The example of slitting mentioned in this book is a 
bar lin, thick, 4in. wide, and 6ft. or 7ft. long, which 
is cut into four rolls lin. square. 

Truran, in “The Iron Manufacture of Great 
Britain,’ 1855, gives a drawing of a slitting mill in 
use in his time, at the Dowlais Ironworks, and 
describes the process of slitting :—‘‘ Nail rods are 
produced by rolling a small pile between flat grooved 
roughing rolls, and, after distension laterally to a strip 
of about 6in. wide, and of the thickness required 
for the gauge of rod produced, by rolling between 
plain cylindrical rolls of the hardest quality, passing 
through revolving cutters which shear the strip 
longitudinally into the required number of rods. 
The number of cutters on each spindle varies with 
the order under manufacture, from three to ten; the 
strips formerly were rolled for the production of 
only one length of rod, but in the more recently 
erected mills they are rolled of a sufficient length to 
cut three or four rods lengthwise, producing, therefore, 
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allege that the machines he complains of are the same 
as his machine, he states that they are “‘ like engines.” 
They were undoubtedly worked by water power, 
and operation by water power is the essential feature 
in the patents to Bulmer and Dawbeney. 

The construction of the machine used by Dawbeney 
must, in the course of thirty or forty years’ working, 
have become well known to those concerned in the 
production of nail rods, so that had Foley contem- 
plated putting up such a machine, it would not have 
been necessary to seek for information abroad. We 
do not find these earlier machines referred to as 
slitting mills, they are engines or instruments for 
slitting of iron barres into rods. 

The term “‘ slitting mill ’’ occurs for the first time 
in Foley’s declaration of 1629, but it is to be noted 
that he uses it as a known or self-explanatory term. 
It would appear that in Staffordshire prior to this 
time the rods were produced by slitting by hand. 
The nailers of London, in connection with Dawbeney’s 
petition in 1612, said that formerly a great number of 
men earned their living by cutting of iron. 

The earliest English drawing of a slitting mill known 
to the writer is to be found in Emerson’s ‘‘ Mechanics,”’ 
1758 ; it is a mere diagram, but shows the rolling mill 
associated with the slitting mill. It is to be observed 
that the upper rolls and cutters are driven by one 

_ water wheel and the lower rolls and cutters by 
another. The same arrangement is found in 
Swedenborg’s drawing. 

At about the same date as Emerson’s drawing, how- 
ever, we have the splendid plates of the great French 
‘“ Encyclopédie, which show in great detail the mills, 
furnaces, and buildings—see page 692. Les Fenderies 
are dealt with in the article Forge, which occurs in 
Vol. VII. dated 1757—the corresponding volume of 
plates is dated 1765. The author of the article 
distinguishes between “‘ simple ” and ‘‘ double ”’ mills. 
In the simple mill, plain rolls are first put into the 
housings, and a quantity of iron is rolled out. The 





*S “ Regnum subterraneum sive minerale de ferro,”’ 1784. 
14 “ Encyclopédie ou Dictionnaire Raisonné des Sciences, des Arts, 
et des Métiers,”” 1751-1765, 

















THE BRITISH DYE INDUSTRY. 


THERE was a rude awakening for the textile trades 
of this country when war broke out in 1914, and prac- 
tically the whole of our supplies of dyes were cut off. 
The folly of permitting a foreign country to obtain a 
virtual monopoly of the dye producing industry had 
never been fully realised up to that time, and the 
question arose as to how the famine in dyes was to be 
overcome. Even then a considerable time was 
allowed to elapse before any really serious effort was 
made to cope with the situation. Ultimately, 
however, the consumers of dyestuffs, with the support 
of the Government, formed a company known as 
British Dyes, Limited, to re-establish the synthetic 
dye industry. A large dye manufacturing works 
already in existence in Huddersfield was acquired 
as the nucleus for great developments. The works 
thus acquired were already of considerable size and 
were undergoing extension. It was decided to 
complete the extensions thus commenced by the 
previous owners with all possible haste and also to 
erect an entirely new factory on a new site. We had 
an opportunity of visiting these immense works 
recently and were agreeably surprised with the 
progress that has been made in the comparatively 
short period of rather more than two years which 
has elapsed, and under the most difficult conditions 
with regard to the available supplies of labour and 
materials. The works stand upon a site of some 





500 acres and already completefplants have been 
erected for the manufacture of the essential mineral 
acids and for supplying?the requisite services to the 
various colour-making plants. 


It was evident that 
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SLITTING MILLS—FROM THE FRENCH 


from each pile from twenty to seventy-six nail rods. 
The cutters are composed principally of wrought iron 
edged with steel, and to prevent softening by the heat 
communicated by the strip, are kept cool by a 
constant flow of water from a grated cistern fixed 
across the standards.” 

According to a pamphlet on the “Iron Trade,” 
printed in part in Young’s “ Annals of Agriculture 
and Other Useful Arts,” iii., page 388, there were in 
the year 1785, sixteen rolling and slitting mills in 
England, as well as eight in Ireland. It is difficult 
to locate all these mills. That of Foley at Kinver, 
and that of John Brown at Dartford, were no doubt 
still at work. In addition, we know of mills having 
been set up at Bitton, near Bath, Crayford in Kent, 
Derby, Gateshead-on-Tyne, Kirkstall, near Leeds, 
Newcastle-on-Tyne (near), Tonge in Shropshire, 
Witton, near Birmingham, Wolvesley in Worcester- 
shire, and Workington; and, possibly, the mill at 
John Wilkinson’s Bradley Works, near Bilston, had 
been erected before this date. 

The Irish mills were supposed to slit from 1700 to 
2000 tons a year between them. The English mills 
slit from 800 to 1500 tons a year each, and some, it is 
said, a greater quantity. It appears that most of the 
iron slit in Ireland was obtained from Russia, through 
London, and that the cost of transport from London 
to Dublin was much higher than that from Russia to 
England. It could be brought to London at 5s. per 
ton as ballast. 

The slitting mill continued to extend in use, no 
doubt, until about 1830. Soon after that date, 
however, in consequence partly of the competition 
of the Belgian nail makers, but mainly of the intro- 
duction of machine-made nails, the decline of the 
hand-made nail trade set in, and with it the slitting 
mill gradually ceased to be employed. 








A Factory has been built, and is now in operation, at 
Fredriksstad Norway, for the production of electrodes— 
articles which had not previously been produced in Norway. 








“ ENCYCLOPEDIE,”? 1757-1765 


considerable progress had been made in the manu- 
facture of intermediate products, new and up-to-date 
plants for the production of these and other essentials 
on a scale hitherto unknown in this country being 
seen in operation. Not only has the initial supply 
of dyestuffs been maintained, but new plants for the 
manufacture of important colours for the dye 
consuming industries have been provided and are 
now in active operation, and will be supplemented by 
many others in due course. 

At the outset the firm met with two great difficulties, 
namely, the want of sufficient laboratory accommoda- 
tion and a supply of trained chemists with organic 
training to carry out the numerous problems in 
research. The former difficulty has been largely 
surmounted by the erection of new and commodious 
laboratory buildings fitted up most completely with 
every possible convenience, and the difficulty with 
regard to staff is being steadily overcome. Already 
over 100 trained chemists have been secured, but 
more are still required, and in order to secure the 
necessary number, educational schemes are now 
being developed at Leeds University and elsewhere, 
whereby the necessary training can be provided for 
young chemists. 

A casual “look round ” a works of such magnitude 
as that at Huddersfield is quite sufficient to impress 
an engineer with the great variety of difficult problems 
which the chemical engineer has to deal with. How, 
where and in what form the necessary power required 
for a works scattered over half a thousand acres 
should be generated and distributed are questions on 
the correct or incorrect answering of which depend 
the use or misuse of an enormous amount of plant, 
fuel and labour. In these works, for example, we 
are informed that eventually some 450,000 Ib. of 
steam per hour will be required for processes and 
power. The types of boiler required for the different 
conditions, the best steam pressures and the arrange- 
ment of the steam mains—high and low pressure—are 
all matters for serious thought if economical working 
is to result. On top of these problems the engineer 
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in charge has also to consider how best to generate the 
electrical energy for power and lighting—whether to 
use direct or alternating current. Then there is a 
large amount of hydraulic power, compressed air, 
and cold producing plant required, to say nothing of 
the questions of water supply, drainage, ventilation 
and heating of the works, gas production and railway 
accommodation. Some idea of the problems may 
be gathered from the facts that at the British Dyes 
Works there are twenty miles of steam mains, and 
seventeen miles of railway. 

A striking contrast in chemical works construction 
is afforded between the old buildings and those which 
have been erected during the last two years. The 
latter are ideal buildings of uniform type, dimensions 
and construction. They are 270ft. long by 90ft. span, 
and separated by spaces of 90ft., so that in case of 
need the intervening spaces can be roofed over to 
conform to the dimensions of the existing buildings. 
The materials used in their construction have under- 
gone changes from time to time, owing to the 
difficulties in obtaining them. In the earlier buildings 
steel was largely used for the roofs, principles and 
stanchions, but latterly, owing to the scarcity of steel 
for building construction, cast iron and home grown 
timber have been called in to replace the scarcer 
metals, and with very good effect. 

The power plant at the new works comprises three 
Westinghouse steam turbines, two of 2000 kilowatts 
and one of 1250 kilowatts direct coupled to electrical 
generators. These engines are constructed to work 
aS pass-out machines which renders steam at 30 lb. 
per square inch pressure available for process work. 
A high thermal efficiency is thus obtained, as 
practically all the heat in the steam can be 
economically used. The turbines are of approxi- 
mately the same size as a standard condensing 
5000-kilowatt machine. 

The condensers are of the plain jet type, water 
being taken from a local stream for cooling purposes. 
The installation of a further 5000-kilowatt set is 
under consideration. The turbine would be mounted 
over a standard surface condenser, water being 
supplied for cooling purposes by means of cooling 
towers. This new plant is very urgently needed, 
owing to the load now approximating the maximum 
load of one machine. It is interesting to note that 
the load factor is as high as 80 per cent., a factor 
which compares very favourably with that of any 
other power station in the country, and causes the 
overall cost of electricity to be very low. 

The present steam generating plant comprises 
fifteen 30ft. by 8ft. 6in. Lancashire boilers, fitted 
with superheaters which are by-passed to enable 
saturated steam to be supplied to the gas producers. 
All coal and ash is mechanically handled. There are 
also in course of erection six Stirling water-tube 
boilers each giving an actual evaporation of 25,000 Ib. 
of water per hour at 200 lb. per square inch and 200 deg. 
superheat. Two large ash receivers constructed in 
reinforced concrete will be part of the equipment. All 
the coal will be passed through a crusher before being 
elevated to the storage bunkers. Each boiler will be 
an independent unit and have its own economiser. 
A further boiler-house to accommodate sixteen 
30ft. by 8ft. 6in. Lancashire boilers is in course of 
erection. It will provide steam at 160 lb. per square 
inch, which will be used for process work only, and 
will be only sufficiently superheated to prevent 
condensation in the tubes. These boilers will work 
im pairs, each pair being regarded as an independent 
unit and having its own economiser. By this means 
it will be possible to clean the economisers at the same 
time that the boilers are being cleaned. Complete 
lavatories and mess rooms will be embodied in each 
boiler-house. In addition to the above plant two 
similar batteries of boilers will be installed in other 
parts of the works. 

As the great use of Lancashire boilers may be 
questioned, it is desirable to say that this type of 
generator is found particularly suitable for process 
work, owing to the large steam reserve. We under- 
stand that in one process alone, the demand of steam 
may vary from nothing to 75,000 Ib. per hour, in 
thirty minutes. 


COMPRESSED AIR AND ICE-MAKING PLANT. 


The present plant for the supply of compressed air 
at 75 lb. per square inch to the works consists of 
three electrically-driven belt-driven compressors, each 
capable of compressing 1000 cubic feet of free air per 
minute to a pressure of 80 lb. per square inch, and 
two steam-driven compressors, each capable of 
compressing 1000 cubic feet of free air per minute to 
80 Ib. pressure. The exhaust steam from these sets 
is used in the gas producers. 

The ice plant consists of four belt-driven com- 
pressors, two with 100 H.P. motors and two with 
45 H.P. motors. They are capable of making 60 tons 
of ice per day, and also pumping 24,000 gallons of 
brine at 32 deg. per hour. In the near future the 
firm intends to double the size of this plant. 


ELECTRICAL PLANT. 

Electrical energy is generated at 3000 volts H.T. 
3-phase, 50 cycles, and is stepped down to 400 
volts, L.T. 3-phase, 50 cycles, for works supply. 
The current for the motors is at 400 volts, 
3-phase ; 





for lighting 232 volts pressure is used, 


between phase and neutral. The H.T. generator 
neutrals are earthed direct, and the L.T. system are 
earthed direct at the power station and sub-station 
respectively. 

The power plant comprises two 1250-kilowatt 
Westinghouse oil-cooled step-down transformers for 
transforming down from 3000 to 400 volts. There 
are nine H.T. panels, 3000-volt) switchboard 
cabinet type, and thirteen L.'T. panels. In the sub- 
station there are two 1250-kilowatt transformer, 
3-phase, oil-cooled Westinghouse transformers, with 
Merz-Price protection. About 460 motors are in- 
stalled aggregating 5500 H.P., and about 5000 lighting 
points. The output amounts to 10,000,000 units per 
annum. Three and four-core paper-lead-covered 
cables are used, some armoured and laid direct, 
others being plain lead in Sykes conduits. An overhead 
ring main runs round the area and is teed into each 
shed as a stand-by supply and to equalise the load on 
the underground cables. Merz-Price protection is 
provided on the overhead ring main. The load on 
the system consists almost entirely of induction 
motors and lighting with the exception of cooking 
installations at the canteen and chemists’ club. The 
motor switchgear in all cases is totally enclosed and 
provided with wiping glands to receive lead-covered 
cables. 

It is interesting to learn that the company has 
prepared a scheme for future development which, 
when carried out, should not only reduce to a 
minimum the power of the German manufacturers 
to threaten the British dyestuff industry, and through 
it the textile industries, by still further destroying 
their virtual monopoly of intermediate products, but 
should also enable the company to supply a great 
variety of colours in quantity to all dye consumers 
in this country. 








INTERNAL BALLISTICS. 


On Friday, May 24th, Lieut.-Colonel A. G. Hadcock 
delivered a lecture on * Internal Ballistics ” at the Royal 
Institution. It has, he said, long been recognised that 
a gun is a single stroke engine, and a very inefficient one 
at that. Although it is impossible to obtain by direct 
means an indicator diagram connecting the pressure in 
the gun with the corresponding position of the shot, it 
is possible to draw such a diagram if certain facts are 
known. A gun is, however, essentially an internal com- 
bustion engine, and many of the facts connected with it 
correspond much more nearly to a gas, oil or petrol engine 
than to a steam engine. Indeed, there are many 
analogies between a gun and an ordinary internal com- 
bustion engine. The processes which take place in a gas 
or oil engine are comparatively simple, the gas or fuel is 
introduced with the proper amount of air into the cylinder, 
compressed, and then exploded or burnt there at more or 
less constant pressure, the hot gases expand and the piston 
is forced along the cylinder. 

The propellant, which forms the charge for a gun, 
always contains in itself the necessary ingredients to 
ensure complete combustion. The weight of explosive 
necessary to produce any given amount of energy is there- 
fore considerably greater, since it also contains the oxygen 
necessary for combustion, than the weight of gas or oil 
which would produce an exactly similar amount of energy 
when combined with the proper proportion of air. It is 
this fact which renders a gun an inefficient machine when 
it is compared with other internal combustion engines. 
The addition of air or oxygen is unnecessary, but since 
gunpowder, cordite and the kindred propellants will not 
begin to burn in a vacuum it is essential that atmospheric 
pressure should exist in the gun chamber. When the 
charge is ignited in a breech-loading gun a somewhat com- 
plicated series of operations occur which may be thus 
enumerated the gun being supposed loaded :— 

(1) The charge begins to burn at atmospheric pressure. 

(2) The pressure rises and forces the copper driving 
band which surrounds the projectile to give rotation into 
the rifling grooves. 

(3) The charge still burns and the pressure forces the 
shot along the gun. 

(4) The charge is completely burnt. 

(5) By the expansion of the hot powder gases the shell 
is forced further along the bore and out of the gun. 

One of the most important of these processes is the 
forcing of the driving band into the rifling, and the sub- 
sequent behaviour of the charge depends greatly on the 
initial resistance of the driving band to being forced into 
the grooves. The greater this resistance the larger will 
be the proportion of the charge burnt before the band is 
fully engraved, and the higher will be the pressure when 
the band is fully engraved. 

Most artillerists have, so far, treated the problem of 
internal ballistics either (a) as if the gun were a closed 
vessel for each position of the projectile, as in Centerval’s 
and Mansel’s methods, or (6) that the pressure for each 
position of the projectile bears some definite relationship 
to the pressure which would have been developed had 
the charge been burnt in a closed vessel of capacity equal 
to that of the chamber of the gun. This method of treat- 
ment has been adopted by Gossot, Heffernan, Charbon- 
nier, and others. 

Neither of these assumptions is correct, because in a 
closed vessel no linear motion is given to the charge, while 
in a gun a considerable amount of energy is absorbed by 
the charge having to be put into motion. Thus we find 
that the pressure on the breech of the gun is higher than 
that on the projectile. The pressure on the base of the 
shot is that due to putting the shot alone into motion, 
while the higher pressure on the breech is due to the addi- 
tional work required to be done in putting also into motion 
the weight of the gas or charge. Direct experiment 
proves this to be the case, and usually the difference in 
pressure on the breech and on the base of the shot amounts 
to between one and two tons per square inch. 








Another way of looking at this fact is to remember 
that when any fluid under pressure is put into motion a 
certain amount of the pressure is lost. The amount so 
lost depends on the velocity. In our case we have the 
gas under high pressure ; part of it is in contact with the 
shot and moving at the same velocity as the shot; the 
remainder has a gradually less linear motion until at the 
breech end of the gun there is no relative motion. It 
follows then that the forward part of the gas which has 
a considerable velocity will have less pressure than that 
part in contact with the breech end of the gun. ’ 

In a gun the space behind the projectile continually 
increases as the projectile travels along the bore ; thus 
each portion of the gas as generated may, for our purpose, 
be considered to expand and do work on the shot. In 
doing so it would lose heat, but, at the same time, the 
charge continues to burn and additional heat is given to the 
already generated gases, thus our hypothetical expansion 
is neither adiabatic nor is it isothermal. For simplicity 
we suppose that no heat is imparted to the walls of the 
bore ; but any loss from this cause is accounted for in the 
factor of effect. 

The investigation is hedged round with difficulties, and 
the assumptions made by the various artillerists, who 
have given so much thought to the subject still left some- 
thing unaccounted for. A key to the more correct solu- 
tion seemed to me to be by Clerk Maxwell’s diagram of 
isothermal lines. In Maxwell’s figure each isothermal 
line corresponds to the expansion of gas at some definite 
constant temperature. These curves give therefore the re- 
lationship between the pressure, volume and temperature, 
and knowing any two of these the third can be imme- 
diately determined. 

If now, instead of temperature, we consider these curves 
to relate to some definite fraction of the charge which 
has been converted into gas, the gas expanding according 
to a definite law, as though no more of the charge would 
be burnt, but that the proper amount of additional heat 
from the unburnt part of the charge was imparted to the 
expanding gases, then a set of lines differing slightly in 
character from those in Maxwell's figure are developed. 
They are, in fact, lines of equal combustion, but for short- 
ness, and in order to retain the Maxwell simile, I have 
called them isopyric lines. The trace of each isopyric line 
shows the expansion curve of the gas then generated, on 
the supposition that the remainder of the charge remained 
unburnt. 

For each isopyric line, if the position of the shot in the 
gun is known—that is to say, if the volume is known—then 
the pressure can be at once determined, or if the pressure 
is known the position of the shot can be found. 

Many people think that if the resistance between the 
shell and gun could be prevented a large amount of addi- 
tional energy could be given to the projectile in the shape 
of extra velocity. But whilst frictional resistance cer- 
tainly consumes a proportion of the energy given off by 
the powder it serves a most useful purpose, and enables 
the powder to burn and develop its power. Were it not 
for this resistance only small-sized powder could be used, 
and it would have to burn very much in the same way 
as that assumed by Robins, i.e., that all the charge is 
burnt, and a high pressure obtained before the shot moves. 
The final muzzle velocity would consequently be much 
restricted. 

Although the resistance along the bore is important, 
it is not so important as the initial resistance of the driving 
band to being forced by the gas pressure into the rifling 
grooves and thereby being engraved. The band resist- 
ance varies inversely as the calibre of the gun, 7.e., the 
pressure per square inch on the base of the shot would 
be much higher in a 3in. gun than ina l5in. It depends 
also on the width of the band and on its maximum dia- 
meter. As the form of these driving bands has been fixed 
more or less arbitrarily, and in many cases to meet indi- 
vidual ideas, they differ very considerably both as regards 
general form and their proportions, so that it is difficult 
to obtain a working formula to fit every case. It is there 
fore necessary to ascertain by statical means the resist 
ance of each type of service band. This is done by making 
a short cylinder rifled in the bore at one end and slightly 
enlarged in the bore at the other. A plug representing 
the shot and fitted with a driving band of the exact shape 
is introduced. The cylinder is fitted with a steel screwed 
plug, and the base of the shot with a cup leather. Hydraulic 
pressure is then applied through a pipe screwed into the 
plug ; and the diagram showing the pressure relative to 
the motion of the shot is engraved on a brass plate by 
means of a pressure indicator placed on top of the cylinder. 
The brass plate is moved by the shot. The actual static 
pressure required to force the band into the rifling begins 
at a very low pressure, and gradually increases until it 
reaches a maximum when about 2/3 of the length of the 
band has been forced into the grooves, and then diminishes 
until the pressure shows a nearly uniform reduction 
towards the muzzle. During the time the driving band 
is being engraved the charge is rapidly burning, and the 
gas pressure rises from atmospheric pressure to four, five, 
or six tons per square inch, and the velocity of the shot 
at the end of this short period may be considerable. The 
gas pressure is always much higher that the static hydraulic 
pressure necessary to engrave the band, and it follows that 
a considerable fraction of the charge is consumed while the 
shot is being put into motion and the band fully engraved. 

After the whole of the charge has been burnt, ordinary 
adiabatic expansion takes place, so that, at the muzzle 
of the gun, the mean pressure is reduced to about 4.5 
tons per square inch, and the shot leaves the gun with a 
velocity of about 2910ft. per second. 








THERE is, according to Sir Arthur Pearson, a promising 
new occupation for blind people, which consists of winding 
coils for motor armatures. The process is that of covering 
several strands of copper wire with tape, which has to 
be firmly and evenly wrapped round the strands, making 
them into one. We understand that the Birmingham 
Royal Institution for the Blind is to start the industry on 
an experimental basis in its workshops, obtaining the 
necessary material from the Birmingham works of the 
General Electric Company, which are situated not far 
distant. 
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RAILWAY MATTERS. 


In reply to a request on the 3rd inst. by Mr. W. Thorne, 
that the President of the Board of Trade should make it 
clear that the revenue derived from the increase in fares 
was not going into the pockets of the shareholders, Sir 
A. Stanley said that no part went to the shareholders ; it 
all went to the State. 

THE many locomotive, carriage, and wagon superin- 
tendents of railways, especially those abroad, who have 
from time to time been guided and assisted by a perusal 
of the proceedings of the Master Mechanics’ and Master 
Car Builders’ Associations of the United States, will hear, 
with regret, of the recent death of Mr. Joseph W. Taylor, 
the general secretary to both these bodies. 

Tue freight claims superintendent of the Pére Mar- 
quette Railroad has stated that during a recent period 
of eight months that company paid 40,000 dols. for loss 
and damage to food and foodstuffs. Some of this loss 
was due to accidental causes, but the greater part was 
attributable to carelessness on the part of either the traders 
or the carriers, and all avoidable were there 100 per cent. 
efficiency. 

On the occasion of his visit, on the 23rd ult., to Sheerness 
and Chatham, by the South-Eastern and Chatham Rail- 
way, the King sent for William Waters, the driver of the 
Royal train, and thanked him for his care on similar 
journeys through a long period of years. Four of Waters’ 
sons have joined the Army since the war began ; two have 
been killed, one has been missing since April, and the 
fourth is fighting in France. 

THE appeal of the passenger for the refund of the 
difference between first and third-class fare because his 
first-class compartment was crowded with third-class 
passengers—see the note in this column of our issue of 
January- 4th last—has been dismissed. The Divisional 
Court pointed out that the “ reasonable accommodation ” 
the company was bound to provide was entirely different 
in war time from that of peace times. 

ASKED on the 29th ult. if there were any records kept 
now of the number of persons travelling on the railways 
and if there were any figures showing the number of times 
persons used their season-ticket, Mr. Wardle, Parlia- 
mentary Secretary to the Board of Trade, said that an 
exact record of the number of persons travelling on the 
railways, including those using season-tickets, is not kept, 
and shortage of staff would make it impossible to keep 
such a record, 

THE President of the Board of Trade has been in com- 
munication with the Ministry of Munitions on the subject 
of special cheap travelling facilities, and has intimated, 
with regret, that it is necessary, owing to the pressure 
on the railways, that the limited number of cheap week- 
end tickets, which have been issued to those employed 
in controlled establishments, must be withdrawn. Accord- 
ing to a further statement by Sir Albert Stanley, on the 
3rd inst., several thousand tickets are issued weekly. 

THE railway companies of the United States do not 
collect or deliver baggage, parcels or any consignments. 
Their work is done by what are called express companies, 
which send the consignments in their own express cars 
on the passenger and goods trains. Each railway com- 
pany has its own express company—the American Ex- 
press, Adams, Wells Fargo, &c.—and, broadly, each has 
its own territory of operation. The Director-General 
of Transportation has now ordered that all the express 
companies are to be consolidated and operated by him 
on @ profit-sharing basis. 

THE Director-General of the United States Railways 
has addressed a letter to the governors of all the States 
asking them to see that the tax burden on the railways 
be made as light as consistent with the necessities of the 
States. He also made a plea for economy in State and 
local public expenditures requiring new capital. Taxes, 
he added, are now paid by the Government, and mani- 
testly in such circumstances the imposition of unneces- 
sary State and local taxation on the railways will be a 
distinet impediment to the carrying on of the war, and an 
udded burden upon the Government. 

Amona those included in the recent list of Birthday 
Honours are the following gentlemen, who are connected 
with railways :—Sir W. J. Tatem, Bart., made a Baron, 
is a director of the Rhymney and Cardiff Railways; Mr. 
Guy Calthrop, who, for services as Controller of Coal 
Mines, has been made a Baronet, is normally the general 
manager of the London and North-Western Railway, 
and is the first railway general manager to receive so high 
an honour; Mr. J. B. Ball, who, for eminent services as 
Controller of Timber Supplies, has been knighted, is 
normally the chief engineer of the London, Brighton and 
South Coast Railway. 

THE Committee on Public Information in the United 
States, in a review of the first year of America’s partici- 
pation in the war, said that through the inability of the 
Russian Government to accept certain railway equipment 
and supplies ordered in the United States, the Engineer 
Companies had been able to secure 200 locomotives, by 
assuming a liability of 11,000,000 dols. therefor, with 
the understanding that the Russian Government could 
purchase them later, if desired. These locomotives had 
been rented to American railways, and had thus assisted 
in reducing the shortage of motive power in that country. 
Rails were obtained in the same way, and, in great part, 
sont to France in return for rails lent by the French 
Government to the American Expeditionary Forces. 


On the 29th ult., Dr. Macnamara, on behalf of the First 
Lord of the Admiralty, told Mr. James Mason that while 
it was true that some time ago there was difficulty on the 
North-East Coast of England in obtaining conveyance from 
the steel works to the shipyards of certain quantities of 
plates for shipbuilding, the situation had materially 
improved. The difficulty of obtaining carriage was largely 
due to lack of wagons, and in certain cases also to lack 
of means in the shipyards to unload wagons already de- 
livered. Asked as to whether in these circumstances 
he proposed to urge the steel works to increase their rolling 
power, Dr. Macnamara said that it was still necessary 
that the rolling power of the steel works should be increased 
wherever possible, looking both to our present and future 
ni 
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NOTES AND MEMORANDA. 





An illustration is given in a recent issue of the Scientific 
American of a 45-ton “ tank ’’ which has been built for the 
U.S.A. Army. The chief novelty of this machine is that 
it is steam driven. 


THE number of cutting points on a grinding wheel is a 
matter of considerable controversy among theorists. 
But the best English authority gives for a wheel of 60 
grain at 6000ft. per minute and lin. wide face a total of 
about eighty million cutting points per minute. 


Ficurrs recently issued by the Italian Ministry of 
Commerce show a wonderful growth in the number and 
in the value of motor vehicles exported from that country. 
The year 1917 was a record one for Italian motor manu- 
facturers, for they exported touring cars and motor lorries 
to the value of 114,978,805 liras, which is nearly four times 
the value of the motor exports in the best pre-war year. 


To replace the shortage of petrol in Switzerland pure 
hydrogen has been experimented with for some time, says 
the Commercial Motor. Hydrogen, as is well known, is 
the richest combustible gas and contains practically 
double the calorific values of petrol. The main drawback 
of hydrogen is its weak density, which necessitates a 
considerably higher compression as compared with coal-gas 
in containers. : 

A aoop many British car manufacturers during the war 
have had experience in the production of overhead valve 
aero engines, but this experience, while it will be of assist- 
ance in one direction, viz., power development, has not, 
according to the Autocar, placed them in a position to 
design, without further experiments, an overhead valve 
gear as quiet in action and as simple to maintain in good 
running order as the hitherto accepted type in automobile 
engines. 

THE wonderful development of Canada is indicated by 
the annual report of the Postmaster-General, which shows 
that last year over 700,000,000 letters were posted in the 
Dominion, or three times the number handled ten years 
before. In the ten years ended 1917 there was an increase 
of 1737 miles in the carriage of mails by railway, and 
during 1917 the number of miles over which mails were 
carried by railway, water routes, and ordinary land routes 
showed an increase over the previous year of 882,981. 


A COMMENCEMENT has been made towards the demolition 
of the Magnet House at Greenwich Observatory, a wooden 
building erected in 1838 and now superseded by the 
buildings in the magnetic enclosure. The fittings have 
been made use of elsewhere in the Observatory, and parts 
of the building are being used in the construction of a 
smail wooden hut now being erected in the magnetic 
enclosure. This hut will house the electrometer, the only 
instrument which had not been already transferred from 
the Magnet House. 


““CoNTRARY to the usual opinion,” says Mr. G. Basil 
Barham, in an article on the lubrication of electrical plant, 
published in The Electrical Review, ‘ the frictional resist- 
ance of oil is one of its least important properties from a 
purchaser’s point of view. The points of importance are 
the viscosity of the oil, its cold pouring temperature, and 
its emulsibility with water. Those which matter com- 
paratively little are the frictional resistance, gravity, and 
the fire and flash points. The first of these is very much 
the same with all oils, so from that point of view a dear 
oil is no better than one which can be obtained at, per- 
haps, a tithe of the price ; and it may be mentioned, also, 
that high viscosity produces a high degree of friction. 
This should be borne in mind, by the way, when adding 
“‘ body ”’ in the shape of some thick, viscid oil to a lubricant 
of apparently poor quality.” 

THE Iron Age of April 25th contains an illustrated 
description of the Hog Island shipyard, on the Delaware 
River, near Philadelphia, which is nearing completion. 
It is anticipated that this yard will complete 50 ships by 
the end of this year. The total number of ships under 
contract is 180, of which 120 are to be delivered by 
July 13th, 1919. No other shipyard has even attempted 
such a task. An interesting comparison has been made 
to show the size of its work compared with such other 
well-known undertakings as the Panama Canal, the New 
York dual subways, the Catskill Aqueduct, &c. The total 
cost of plant and ships—based on 120 ships covered in the 
original contract—at Hog Island is about £44,000,000, 
which will be expended throughout the 22 months of the 
contract at the rate of £2,000,000 a month. On no other 
construction job in the history of the world has such a 
record been equalled. The Panama Canal cost £70,000,000, 
an average expenditure of £552,000 per month. 


THE subject of soil aeration is attracting considerable 
attention. in tropical agriculture, and numerous results 
are now being obtained, a summary of which was pre- 
sented by Messrs. A. Howard and R. 8S. Hole to the Indian 
Science Congress at Lahore, and is quoted by Nature. The 
effect of adding potsherds or sand to the Pusa soil is shown 
to increase nitrification and plant growth ; in the case of 
Java indigo the increase was as much as 40 per cent. Flood 
irrigation, on the other hand, on fine alluvial soils, inter- 
feres with their ventilation by rapidly destroying the 
texture and by forming a compact surface crust imper- 
meable to air. One limiting factor—water—is removed, 
but another—the need for aeration—is introduced. Thus 
over-irrigation actually diminishes the yield. This is 
shown by results obtained at Quetta, where thirteen 
maunds of wheat were obtained with one irrigation and 
only eight maunds where three irrigations were given. 
In any flood irrigation system a practical compromise 
between the needs of the plant for air and for water must 
be worked out. This has been accomplished at Quetta 
by the proper utilisation of the preliminary watering 
given before sowing. Under this new system the yields 
are often higher than those obtained with the six or seven 
waterings usually applied. The Quetta results have 
been shown by experiment to apply to the Punjab and 
Sind, where almost half the irrigation water now used 
could be saved. The economic significance of these results 
becomes apparent when it is remembered that the annual 
revenue derived from irrigation works in India is £5,000,000 
sterling. It is further shown that aeration probably in- 
fluences the distribution of plants, and is therefore of 
importance in ecological studies, 





MISCELLANEA. 





THE monthly return of the output of merchant ship- 
building yards in the United Kingdom shows that during 
May the gross tonnage completed was 197,274, as compared 
with 111,533 in April and 161,674 in March. The output 
for May establishes a new record. 


In shipbuilding, one of the effects of wood shortage is 
the increased use of substitutes for sheathing on steel 
decks. The chief drawback of some of these compositions, 
particularly those in which sawdust is bound together in a 
stone-like mass, is that they retain a quantity of chloride 
of magnesium which, in solution, is powerfully corrosive 
to steel, and may accumulate between the composition 
and the steel deck. 


ARRANGEMENTS have been made for providing Trans- 
atlantic steamers with coal at the port of Tampico, instead 
of at Vera Cruz as in the past. The fuel is brought 
readily and quickly in quantity to the former place from 
the mines of Coahuila, and the supply available is 
unlimited. ‘The people of Tampico are confident that in a 
brief period their port will surpass Vera Cruz in the amount 
of business transacted. 


In connection with the setting up of the Training 
Committee of the Appointments Department recently 
created by the Government to assist in the re-settlement 
of officers, the Aeronautical Institute of Great Britain, 3, 
Arlington-street, St. James’s, London, S8.W., is extending 
the educational facilities of its workshops with a view 
immediately to afford a practical educational centre for 
aeronautical technology and aircraft architecture. 


FoLiowi1neG the example set by the engineers in the 
Manchester district, a project for the formation of an 
Engineers’ Club for the Midlands is now on foot in Bir- 
mingham. A provisional committee has been formed, of 
which Dr. C. C. Gerrard and Mr. J. Fearn, of the Birming- 
ham Small Arms Company, Limited, are respectively 
chairman and hon. secretary. Gentlemen interested in 
the project are invited to communicate with Mr. Fearn. 


Practicatty the only industrial purpose to which the 
pith of the sunflower plant is applied at the present time 
is in the manufacture of pith helmets. For this purpose 
sunflower pith appears to be less suitable than the sola 
pith now employed. The pith cannot be employed as a 
substitute for wood and cotton for the preparation of 
cellulose, owing to its low yield of cellulose and its physical 
condition. It is not a promising material for packing in 
the sheathing of ships and for stuffing life-saving appliances 
for use at sea. 

THE cashew nut tree of Western India yields gum, oils, 
medicine, dentifrice, and foodstuffs, and, of course, timber. 
One feature of the gum from the bark of the cashew is 
that it is obnoxious to insects. This edible nut is the fruit 
of an evergreen tree and was introduced into India from 
South America. It is native to South and Central America 
and the West Indies. The tree in its wild state is of some- 
what irregular and spreading habit, but under cultivation 
its growth is more upright; it attains a height varying 
in different countries from about 16ft. to 30ft. or 40ft. In 
India it grows best in sandy places, where it is often 
gregarious, and in South India it is important in coast-dune 
reclamation. 

A PROMINENT official of the Mexican Department of 
Industry and Commerce, in a recent interview, declared 
that at present not one-tenth of the petroleum produced 
in Mexico—or rather that could be produced by already ex- 
isting wells—is utilised. There are many wells that havea 
capacity of ten, twenty and thirty thousand barrels daily, 
of which only about 10 per cent. is utilised. This 
is due to lack of means for conveying the oil by pipe 
line, &c., to points of embarkation, as well as to lack of 
shipping for carrying it to points of consumption in various 
portions of the world. Many of the smaller companies 
have as a result been obliged to offer their product for as 
little as ten, twelve or fifteen cents per barrel, when 
it was worth in the American market from a dollar per 
barrel upwards. Various companies with producing wells 
have preferred to store their oil or to shut off production 
in the hope of better prices which will follow better 
facilities for shipment. 

AN agreement has recently been made between the 
President of the Board of Trade, representing the British 
Government, and the Zine Producers’ Association 
Proprietary, Limited, of Australia, for the purchase by 
the Government of the stocks of Australian zine concen- 
trates existing at December 31st, 1917, less reserves, and, 
subject to the reasonable protection of Australian require- 
ments, the production from January Ist, 1918, to the 
maximum extent of 250,000 tons per annum for the period 
of the war and one year thereafter, and 300,000 tons per 
annum for the subsequent nine years. His Majesty’s 
Government also secures an option over the balance of 
production subject to certain reservations, ¢.g., provision 
for the requirements of Australian zine refining works and 
the fulfilment of existing contracts. The agreement, 
which varies an earlier agreement by enlarging the 
quantity and modifying the purchase terms, provides for 
a “ flat rate” of prices up to the end of five years after the 
war, 

An interesting piece of engineering work is being 
carried out at Cleveland, where a large concrete outfall 
sewer is about to be laid on the bottom of Lake Erie for a 
distance of 3400ft. The concrete pipes are cast on the 
site with ends shaped in the casting so that a tight joint 
is secured and at the same time there is sufficient flexibility 
to permit of their conforming to the irregularities of the 
surface of the lake bottom. These precast sections are 
floated out on barges, sunk, and set in place by divers, in 
trenches which have been previously prepared but are 
entirely devoid of piling or anything like foundation. 
According to the Scientific American, the Cleveland outlet 
sewer is being built by the city at the foot of East 140th- 
street. The pipes made use of there are 84in. in diameter and 
20ft. in length. They are cast in one piece and in one 
operation at the water’s edge near the site of its final 
internment. They are cast on end. The machined cast 
for shaping the end is laid and the reinforcement tied to 
it and then a cylindrical mould is lowered about the re- 
inforcement. Into this the cement is poured. 
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may be created that the arena of controversy is 
entered. Electrical engineers are agreed that if it 
were possible to startjde novo it would be a simple 
task to set ‘up a central authority which would 
fix standards and “ supervise a national and uniform 
system of generation and supply.” It is necessary, 
however, to face the fact that what the report describes 
as a “ patchwork system ” has been allowed todevelop, 
and that as it cannot be scrapped it must be worked 
into the new system. Nor, indeed, is there any reason 
why much of the existing generating plant should not 
be retained. The report admits that certain localities 
are being well served by the existing undertakers, 
municipality or company, but the Committee rejects 
the solution which would mark out such areas as 
nuclei of the new system, and would enable modern 
requirements to be satisfied by the union of existing 
undertakings, and by a process of development under 
joint boards. There is a growing party which 
believes, however, that a natural process of evolution 
on these lines would be preferable to any other scheme, 
and those who favour this policy will not surrender 
the position they have taken up except under com- 
pulsion. Nor do we think that the Committee has 
given good reasons for the abandonment of a plan 
of development by which existing interests would 
work out their own salvation. Those now engaged 
in the business will not dispute:the conditions 
which should govern a cheap supply, as laid down in 
the report. Combined generation within suitable 
areas; selection of station sites; with full consideration 
of supplies of condensing water, fuel, and distance 
from consumers ; modern and large units ; uniform stan- 
dards of system, frequency and pressure ; greater free- 
dom for overhead wires and wayleaves, are all things 
which had been accepted by progressive supply autho- 
rities as the ideals which should govern progress. 
Controversy will turn on the suggested means by 
which these things can be achieved, and will certainly 
be aroused by the general commendation in the report 
of the North-East Coast policy. To the new body of 
Electricity Commissioners which it is proposed to set 
up to discharge functions at present exercised by 
various Government Departments, there may be no 
real objection, in spite of the very full powers with 
which it is proposed they should be endowed. The 
first work of the Commissioners would be to delimit 
the areas of supply, and it may be noted that, while in 
general agreement with the proposals of the Coal Con- 
servation Sub-Committee, the Electric Supply Com- 
mittee refrains from expressing any opinion as to the 
number of districts into which the country should be 
divided. In recommending that the whole of the 
existing undertakings within the new areas should 
transfer their generating stations and main trans- 
mission systems to a District Board, which 
would have power to erect new stations and © 
generally to link up and develop the supply of electri- 
city, the report touches very debatable ground. It is 
true that the existing authorities would have the 
option of retaining the business of distribution within 
their local areas, but their profits should, it is sug- 
gested, be controlled, and they would be compelled to 
purchase current in bulk from the District Board. We 
do not say that such a scheme is unworkable, and if it 
is ruthless to municipal and also company enterprise, 
which in some instances at least have rendered 
important public services, the pill is gilded by the 
proposal that the Boards, whether nationally or locally 
financed, or both, should be constituted by local 
authorities and company representatives, large con- 
sumers and railways using electricity. This plan 
would, at least, give those who have shown, in the 
face of much discouragement and legal restriction, 
some kind of control over future development, 
although it would take out of the hands of the muni- 
cipalities powers which many contend they ought 
to possess, and which they will certainly endeavour 
to retain. 

The advantage of the issue of the Committee’s 
scheme is that there is now a definite basis for dis- 
cussion, and it is a fortunate circumstance that the 
forthcoming conference of the Incorporated Municipal 
Electrical Association will be entirely devoted to the 
question of electric supply in its various bearings. 
Whatever differences of opinion may arise, we are 
inclined to believe that the gulf between the advocates 
of rival schemes is less wide than the partisans of 
these plans assert, and that the proposals put forward 
in the report may pave the way for a compromise, 
which will achieve what is necessary without undue 
hardship to the existing authorities. There is happily 
a frank recognition by all concerned that the indus- 
trial progress of the United Kingdom is, to a consider- 
able extent, dependent upon ample supplies of 
electrical power at rates which will compare with those 
obtaining in other countries, and that this object can 
be best achieved by an expansion of a local into a 





national system of supply, in which all the consumers 
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in the large areas into which the country must be 
divided for such a purpose will take their supplies 
from a common system. The sooner the organisation 
to effect this reform is created and set to work the 
hetter, and it is hoped that the Government will take 
steps to secure that the necessary action shall be 
taken, whether on the plan recommended in the report 
or on other lines, without delay. 


The Small Tool Trade. 


Ir seems that after all the Ministry of Munitions’ 
general licence for the manufacture of engineers’ 
and machinists’ small tools by bond fide firms is not 
such a simple document as had been anticipated. In 
the first place the announcement that, as from June 
ist, a licence to manufacture would have to be 
obtained, caused some anxiety lest it should 
mean that a licence for each separate order would have 
to be secured. A question put to the Ministry, how- 
ever, dismissed that fear, it being officially stated that 
the licence would be of a general character, and 
in terms of an ordinary licence. On the other 
hand, the industry, which is a very important 
one in Sheffield, as it is in Birmingham and a few 
other places, had not been consulted in any way, 
and on receipt of the form of licence on Saturday 
morning last, leaders in the trade were astounded to 
find it what they regard as one of the most inquisi- 
torial proposals that could well be imagined. 

The tools affected include about fifty different items. 
Synonymous with the receipt of the licence came a 
demand for particulars embracing net profit, per- 
centage of net profit to sales, capital employed, per- 
centage of net profit to capital, rate of on-cost to 
productive wages and rate of profit to cost, and this, 
too, for each year from 1912 inclusive. The item 
turnover (sales) includes sub-contracting, mer- 
chanting and small tools; the basis of on-cost 
is to be clearly stated, and firms are required 
to show any price increases on pre-war figures. 
Under one section of the licence it would appear 
that, if the Government places orders direct with 
manufacturers of small tools, the selling agents at 
present employed by them would receive no com- 
mission, which might result in the selling agencies 
being broken up at a time when, in view of the coming 
reconstruction of trade and commerce, such a policy 
would seem most unwise. Then, again, on the 
question of prices, manufacturers fail to see that these 
should be subject to revision for an indefinite period, 
when, as they consider, no reason exists why, in the 
case of small tools, orders should not be placed at firm 
rates. But what to them is more irritating, per- 
haps, than anything else, is the fact that their 
books must be open to the scrutiny of “all duly 
accredited representatives of the Minister at all 
reasonable times,” for which purpose permit holders 
are to keep accurate records so as to show for each 
sale : Date of order, name and address of customer, 
date of invoice, date of delivery, sale price and par- 
ticulars of goods sold. The ground of this inquisition 
is that it is necessary to ascertain that the control of 
the prices of machine and small tools exercised by the 
Department is effective, and that the prices are in 
fact on a reasonable level, taking into account the 
increased cost of production, and the assurance is 
given that the information furnished will be regarded 
as strictly confidential, and will not be disclosed to 
any member of the trade. But manufacturers 
would like to know what guarantee the Ministry can 
give that an “accredited inspector’ may not, 
inadvertently or otherwise, some day or other, in this 
country or in that of a competitor, reveal facts which 
should remain the sacred property of the firms to 
whom they specifically relate. 

The truth is that the small tool and other steel 
manufacturers are becoming tired of the multiplicity 
of forms and restrictions with which their industry is 
now bound hand and foot. No body of men has 
laboured more earnestly and patriotically to assure to 
the Allies an ample supply of their productions, but 
they feel that if they are to be treated in the manner 
indicated, as so many irresponsibles, there is a grave 
risk of the present steady flow of urgently required 
supplies being seriously interfered with. Meetings of 
the Twist Drill Manufacturers’ Association, and other 
associations affected, have been held, with the result 
that pourparlers were at once opened with the Ministry 
on the subject. When the grounds of the manufac- 
turers’ protest have been carefully examined it seems 
impossible that they can be regarded in any but a 
reasonable light, so that in Sheffield, in the early part 
of this week, a feeling of hope prevailed that the 
Minister of Munitions, to whom a direct appeal was 
addressed, would consent to meet leading repre- 
sentatives of the small tool industry, with a view to 
composing the differences that have arisen through 
the proposals of the Department of the Controller of 


Machine Tools. There seems no doubt that, 
rightly or wrongly, one of the fears in the minds of 
manufacturers is that the multiplicity of these 
inquisitorial regulations may lead automatically to a 
most unhealthy condition of trade restriction under 
State control. A certain degree of official super- 
vision is essential under war conditions, but the safe 
path to the success of reconstruction is the one that 
leads to complete restoration of freedom of trade. 
What it seems necessary to do now is clearly to 
discern what is that necessary degree of supervision, 
and to keep it uncontaminated by the enervating 
influence of mere politics. The attitude of the 
Ministry on this question will be very anxiously 
watched by manufacturers, many of whom think they 
see in it evidences of the thin end of the wedge they 
are seeking to avoid ; and in the meantime it appears 
unlikely that the firms concerned, though loyally 
continuing the usual supplies of tools, will countenance 
the licence in its form as issued on Saturday. It is 
an unfortunate incident, but the upshot of the 
interview asked for, mingled with a spirit of forbear- 
ance on both sides, should speedily bring about a good 
understanding and leave the hitherto excellent 
relations unimpaired. 








THE FUTURE OF THE GAS INDUSTRY. 
By AN ONLOOKER. 


Ir is a remarkable fact that, whereas the gas 
industry in pre-war days was carried on under a veil 
of reticence, and excited little interest or enthusiasm 
from members of the more orthodox branches of 
engineering, to-day its utility—in fact, its essentiality 
—as an auxiliary to the science of war-making, and all 
the contingent activities resulting from war on the 
present scale, has caused it to be allotted the first 
place amongst those processes, which are commonly 
referred to at the present time as being in the melting 
pot. Gas engineers, moreover, are beginning to find 
themselves the object of attentions, to which they are 
searcely accustomed, from select Government com- 
mittees and other official bodies. They have, in fact, 
been dragged from the rut of their old conservatism 
by a sense of the importance of their part in the 
present upheaval, and while the bigots of the old 
school are still present in their numbers, they are 
gradually drifting into that fomenting stream of the 
modern idealists which is without doubt bending its 
course in the right direction, but whither no one dares 
to prophesy. 

Even prior to the war no one could accuse the gas 
engineer of being unenterprising in so far as the per- 
fection of all manner of gas-burning appliances was 
concerned ; but the same remark cannot altogether 
be applied to methods of manufacture, for although 
great strides were from time to time noticeable there 
was an utter lack of anything approaching the 
revolutionary, while scientific principles were often 
treated with contempt. This sense of indifference no 
doubt arose from the fact that at that time the pro- 
cesses employed were sufficiently sound to enable a 
satisfactory, if not a large, dividend to be paid, while 
the price of the commodity was well within reason ; 
but gasworks, unlike other commercial enterprises, 
are empowered by their parliamentary concessions 
to hold a monopoly for any particular district, and, 
except from electrical undertakings, they have never 
tasted of the full benefits brought about by com- 
petition. On the other hand, it was largely due to the 
restrictions with which they were saddled, restrictions 
of an archaic nature, which were ruthlessly upheld by 
shortsighted authorities, that they were never per- 
mitted to give the consumer the best value for his 
money. The Gaslight and Coke Company of London, 
the largest gas undertaking in the world, made a great 
stride forward when it obtained parliamentary power 
in 1914 to supply a gas penalised on calorific value 
rather than on illuminating power, but it is a remark- 
able fact that comparatively few undertakings sought 
power at that time to obtain a similar advantage. 
The demands of the war in the way of benzene and 
toluene brought in their wake another calorific Act— 
July, 1916—which, permitted each separate under- 
taking to apply for relief, but this again has been a 
tedious process involving expense and delay. The 
result is that only an infinitesimal number of those 
undertakings “ stripping” their gas for the essential 
hydrocarbons are even now rated on heating power. 
It surely might have been expected that, at a time 
when exceptional steps were being taken every day, 
Parliament could have framed as a temporary 
measure a Bill absolving any gas undertaking from 
the candle-power standard immediately it put into 
operation plant for removing the essential ingredients 
for explosives. The result of its inability to do so 
is that concerns still rated on candle-power are 
falling well below their standard, a necessity which 
affords the local testing authorities an opportunity 
for chalking up the number of “ defaults ’”’ which they 
are ready to bring up as evidence against the industry 
whenever it may seek to unshackle itself from the 
present one-sided restrictions. 


THe Tyre or Gas REQUIRED. 





In discussing the future of the immense gas industry, 





which in this country alone employs¥ nearly 
£150,000,000 of capital, it is necessary to bear in ming 
all such points as the above, for no progress will be 
made so long as its hands are tied. It would, perhaps, 
be going too far to imply that all statutory restric. 
tions should be removed ; but, taking a broad-minded 
view of the matter, there is no reason why they should 
not. Gas companies, although public utility con. 
cerns, are essentially commercial enterprises, existing, 
perhaps primarily, for the purpose of earning a 
reasonable profit. They have for too long been 
treated as refractory children, out for the purpose of 
imposing upon the public. Suppose all restrictions 
as to quality to be withdrawn. Any deterioration 
beyond the recognised limit, or any attempt on their 
part not to give value for value, would sooner or later 
end in their own disintegration, but the official mind 
is too subtle to believe that gas concerns are capable 
of wishing to retain and augment their own particular 
business. It happens, however, that the heads of the 
industry are quite capable of appreciating the folly of 
the misguided commercial instinct which is a feature 
of that enterprising gentleman who waters the milk, 
adds to his income for a short spell, and eventu 
ally shuts down his business through want of con- 
fidence on the part of his clients. But at the same 
time, when the demand is for milk, there is no virtue 
in supplying cream. 

The trouble at the moment, however, is that of 
deciding upon the constituency of the gas which is 
best suited to modern requirements. Here are ample 
grounds for contention, but both maker and consumer 
seem to be agreed that the old-time high illuminating 
power gas is no longer a commercial proposition. 
The two schools of high and low temperature car- 
bonisation are still at grips, but it is to be trusted that 
something definite may be said as to their rival claims 
when once the experimental plant of the Fuel Research 
Board—the building of which at East Greenwich is 
already well on the way—-has got into operation. 
Meanwhile it is scarcely likely, even though low tem- 
perature methods might be recommended, that the 
high quality smoky gas yielded would be of any use as 
an industrial fuel. This gas would undoubtedly be 
diluted, and it is the extent and manner of dilution 
which will have to be settled. Here again are to be 
found two schools, namely, those who adhere to a gas 
of somewhere about 500 B.Th.U. as the ideal, and 
those who would take the quality much lower, that is 
to about 380 B.Th.U. per cubic foot. 


FLAME TEMPERATURE. 


Before any recommendation is made as to the 
calorific value of the gas of the future it is essential 
that those who are going to decide the lines of pro- 
cedure should make up their minds as to whether the 
majority of modern appliances depend for their 
effectiveness upon calorific power or flame tempera- 
ture. It is to be hoped they understand that intensity 


of flame temperature—which incidentally is the most° 


highly desirable property—increases as the calorific 
power decreases ; that is within limits, and providing 
that inert constituents do not preponderate, and that 
there is no reason in stopping at revolutions if revolu- 
tions are going to give the consumer greater value 
and efficiency for his outlay. Even the method for 
charging for gas at so much per unit of volume is 
inequitable, but it would be extremely difficult to 
charge for something more concrete, such as B.Th.U., 
as the electrical undertakings charge for B.T.U. Hi, 
however, a low calorific power gas should be decided 
upon as the most effective, it would have, of course, 
to be sold at a proportionately cheaper rate. It is in 
this direction that the promise of the future lies 
Manufacturing concerns which have employed blue 
water gas—a gas of much lower quality than 380 
B.Th.U.—have nothing but praise for the results it 
yields, and they have usually put in their own plant 
to make this gas, for the reason that they cannot 
obtain equivalent results from normal high quality 
town’s gas. 

In the midst of all this discussion as to quality it is 
a painful duty to have to admit that we have not as 
yet got so far as to have devised an instrument which 
is capable of accurately gauging flame temperature. 
Even when such an instrument is available—and Sir 
Robert Hadfield recently offered a prize of £150 to a 
successful inventor—it will still be necessary to 
determine to which portion of the flame the instru- 
meént shall be applied. Possibly an official flame 
temperature test might then be introduced in con- 
junction with a calorific power test, and the former 
would eliminate any necessity for analysing the gas 
for inert constituents, which do not warrant the 
attention which has been given them, or the surrep- 
titious testing which was at one time recently being 
carried out, and which did not altogether reflect 
credit upon those who conceived the idea. 
The extremely small quantity of sulphur compounds 
which are present even in a straight washed coal gas 
do not merit the introduction of the modern plant 
which, with a good deal of capital outlay, will reduce 
but not eliminate them. The nickel catalytic process 
is something approaching a success, but owing to its 
intermittent nature it is inherently unscientific, and 
demands a carefulness of control which few gasworks 
would be able to provide. While dealing with sulphur, 
however, it is worth while recording the fact that 
promising work has recently been vaguely heard of, 
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and it is believed that ere long some news may be 
forthcoming of a simple method, employing no expen- 
sive catalyst, which is continuous in action. 


DILUENTS. 


In view of the present importance of tar, and 
particularly of fuel o'ls, the prevailing view seems to 
incline towards the manufacture of, not alow tempera- 
ture coal gas, but of a coal gas of good quality obtained 
under conditions in the retort which are not so exact- 
ing as those normally employed at the present day. 
Such a coal gas would approach in calorific value 
570 B.Th.U., and could be diluted, preferably with a 
low-grade gas, such as blue water gas, to the required 
degree. On the other hand, complete gasification of 
both coal and coke in one operation suggests itself to 
some. Years ago Professor Strache, of Berlin, 
invented plant for this purpose, and obtained some 
70,000ft. of 380 B.Th.U. gas from a ton of eval, the 
only solid residue from the coal being ash. In this 
country Mr. George Helps, the engineer of the Nun- 
eaton Gasworks, has recently come forward with a 
mixture he calls ‘‘ Pleno” gas Mr. Helps’ process 
consists essentially of producing a high quality 
straight coal gas, to which is added, by way of dilu- 
tion, a moderately large percentage of air delivered 
from a compressor. In this way the resultant 
mixture goes out for consumption with a calorific 
power of about 400 B.Th.U. per cubic foot. The idea 
of admitting the primary air needed for combustion at 





Figs. 1 and 2—-MADSEN AUTOMATIC GUN, WITH AND WITHOUT 


the gasworks rather than by injection at the burner 
head is novel, if only for the fact that it is a daring 
move in the face of the more orthodox schools. The 
process is worth considering, but in the writer’s 
opinion only in such cases where special burners and 
appliances have been fitted throughout the district of 
supply. Mr. Helps, in fact, has devised special 
burners giving a skin contact of flame which appear to 
prevent tailing and give a flame very similar to that 
produced from high-pressure gas. The idea should 
not be turned down because it is revolutionary ; but, 
on the other hand, it obviously requires the most 
careful investigation. One is tempted to ask, indeed, 
what is going to be the oxidising effect. of this mixture 
vn the modern steel main in particular, and upon the 
delicate mechanism of meters and meter leathers 7 
Moreover, some of the troubles which have beset 
petrol air gas in the way of condensation in the mains 
and services would seem to apply in a lesser degree to 
this proposal. For this reason it would seem that if 
dilution is to take place it would be far more prar ticable 
to achieve it by some process such as steaming the 
coal charge, as now commonly effected with the 
modern vertical retort, or by adding combustible 
diluents as already explained by intermixture of 
blue water gas. 


ORGANISATION FOR THE FUTURE. 


From this general survey it will be gathered that 
there is not exactly harmony of opinion as to the 
nature of the gas of the future. From the writer's 
remarks it will be gleaned that as a casual but inter- 
ested observer he believes that true salvation lies in 
the provision of a coal gas diluted with blue water 
gas, so as to reduce it to a quality of something 
between 450 and 475 B.Th.U., keeping to the fore- 
front the paramount property of flame temperature. 
Those who are directing the gas industry may possibly 
incline towards the same view, but it is wise to ask 
what, if any, recognised body capable of forming an 
opinion has the matter in view ? Gas engineers have 
their own organisation in the Institution of Gas 
Engineers, a body which meets once in the year, and 
m general is not characterised by activity. An 
industry of such magnitude should boast something 
better than a comparatively small office on a second 
floor in Victoria-street, and it should be served by a 
representative body of all branches of gas engineers 
and the makers of gas-burning appliances. There is 
no more potent illustration of the inability of the 
present organisation to reach the heart of the industry 
than the fact that there are some four main societies 
which, working independently, have the same object 
—namely, the advancement of the industry—in view. 

















The National Gas Council is a younger organisation 
which has certainly dealt effectively with the majority 
of the problems which have arisen since the com- 
mencement of the war, and it would probably even- 
tuate to the advantage of the whole industry if the 
separate bodies were welded into a common organisa- 
tion known, perhaps, as ‘he National Gas Institution. 
Individual engineers, no doubt, find their hands full 
at the moment in carrying on and attending to their 
every-day worries, but it would be an immense relief 
and incentive to them to be able to feel that some 
energetic body, not afraid of combating the ever- 
growing interference from official channels, was 
looking to the future, and not leaving problems which 
are of vital interest to every branch of engineering to 
work out their own salvation. Owing to their 
essentielity in the sphere of industry, the gasworks 
undertakings are being watched more closely than 
ever before by their co-workers in engineering enter- 
prise, as an illustration of which may be quoted the 
action of several of the representatives of the staple 
industries of Sheffield, who, early in the year, finding 
that they were not getting what they required, formed 
a vigilance committee for the purpose, not of criticising 
but of assisting the gas authorities in that town. 
Many of the large railways, which are considerable 
consumers of gas, have also been on the alert, and 
there can be no question that outside interests are as 
absorbed in the problems of the future as are gas 
engineersYthemselves. It is for those representing 


ITS 


the consumers to say what is wanted, and to say 
candidly what they can afford to pay for it, when gas 
engineers may be trusted to do the rest. 








OBITUARY. 
THOMAS AITKEN. 


Tue death of Thomas Aitken, M. Inst. C.E., Road 
Surveyor for the Cupar District of the County of Fife 
for the last thirty-six years, is announced as having 
taken place at Banchory on 27th ult. Mr. Aitken, 
who was sixty-one vears of age, was born in Edinburgh, 


and was educated at the High School in that city, [ 


and at the Heriot Watt College. He thereafter 
entered the Engineering Department of the North 
British Railway Company under the late Mr. Robert 
Bell, engineer for the northern district of that railway. 
After Mr. Bell’s retirement, about 1877, Mr. Aitken 
succeeded him as District Engineer, and continued 
with the North British Railway until appointed Road 
Surveyor for the Cupar District of Fife in 1882. 

The introduction of the motor car Jed Mr. Aitken 
to devote a great deal of time and labour to the study 
of the construction and maintenance of highways as 
affected by this new means of transit, and his 
investigations eventually led to the invention by him 
of a machine to force under pressure tar and other 
viscous liquid into the surface of roads with the 
object of overcoming the dust nuisance and adding 
to the life of the highways. At the International 
Competition held under the auspices of the Road 
Surveyors’ Association of Great Britain at Staines, 
near Windsor, in 1907, Mr. Aitken’s machine gained 
for him the gold medal and a prize of one hundred 
guineas. Shortly afterwards, the Tar Roads Syndi- 
cate, Glasgow, was formed with him as managing 
director. He subsequently treated a large mileage of 
highway, particularly in the West of Scotland, with 
his process. 

About eight or nine years ago a great compliment 
was paid him when he was requested to go to America 
by General Dupont to advise and assist in the forma- 
tion of an important State road from Wilmington to 
Georgetown. 

He was a frequent contributor of articles on road 
making to technical journals, and at the request of 
Charles Griffin and Company, he wrote a book 
entitled “‘ Road Making and Maintenance,” which 
has now become a standard work. At the time 
of his death, Mr. Aitken was. preparing a_ third 
edition of it. 


THE MADSEN GUN. 


In view of the attention which has recently been 
redirected to the Madsen Automatic Gun, and to the 
questions concerning it addressed to and answered by 
the Minister of Munitions in the House of Commons 
on the 29th ult., we think that it will be of interest +f we 
reproduce the illustrated descriptive article on the qun 
which was published in our issue of March 10th, 1916, 
Mention has been made of certain improvements which 
have been made in the mechanism since the article was 
written, but they have not been publicly described. and 
whilst they may cause changes in detail the general 
principle on which the gun works will remain as it w1s. 


THE Madsen gun is an automatic small-arm which 
depends for its action on the recoil of the barrel. 
It is shown with and without its magazine in Figs. 1 
and 2 respectively and it is the invention of a Dane. 
It has hitherto been made by the “‘ Dansk Rekylriffle 
Syndikat.” of Copenhagen, but its manufacture in 
this country is now being undertaken by a firm noted 
for the accuracy of its work in motor car engines—a 
quality which will be exceedingly useful in the present 
instance, for the Madsen gun comprises some intricate 
mechanism which calls for very high-class workman- 
ship in its production. We have recently had an 





opportunity of carefully examining the gun at this 
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firm’s works, and in what follows we propose to give 
a description of it. 

First of all, it may be explained that the example 
which we saw weighed just over 20 lb., and that there 
was no difficulty whatever in holding it to the shoulder 
for a time long enough to fire the contents of a maga- 
zine, but, as a matter of fact, the gun is self-contained 
with its own stand, which consists, first of all, of two 
legs a, Fig. 4, hinged to the underside of the fore 
part of the barrel casing d in such a way that, when 
the gun has to be carried, they can be folded up close 
and parallel to the casing, so that they do not get in 
the way, as is shown in the lowest view in Fig. 3. 
When it is desired to fire the gun these legs are hinged 
out away from the casing so as to form an inverted \ 

see Figs. 1 and 2 and the top view in Fig. 4. The 
stock is pierced some 6in. from its toe with a hole for 
the reception of a tubular post, the bottom of which 
has a cross-piece to form a foot, and this constitutes 
a third leg for the gun, the height of which can be 
adjusted by means of a screwed sleeve. ‘The extremi- 
ties. of the two front legs, which are remote from the 
hinges, are furnished with points 6, so that when 
extended they get a grip of the ground. When these 
arrangements are made the height of the gun from 
the ground is about right for use by a man lying down. 
In order that it may be possible to fire the gun either 
from the sitting or kneeling position, or if for any 
other reason .it is desired to elevate the muzzle 
of the gun to a greater extent than is possible by 
simply hinging out the legs, the latter are made 
telescopic, and the length may be _ practically 
doubled by unscrewing the foot a few turns, which 
enables an internal rod, to which the foot is attached, 
to be pulled out. This is done till a spring stop-catch 
which forms part of the rod, and which acts exactly 
as does the stop which holds an umbrella open, is 
uncovered and on being forced outwards by the 
action of its spring engages with the rim of the casing 
in which the rod slides and prevents the Jatter from 
being pushed back when it comes into contact with 
the ground. The arrangement used to connect the 
legs to the barrel case is in the nature of a universal 
joint, so that the gun can be moved from side to side 
and up and down or revolved round the axis of the 
barrel, within certain limits. Hence the aim may be 
altered without shifting the legs. It will have been 
gathered from the foregoing that the gun, the overall 
length of which is about 44in., is a handy weapon, 
which, as far as transport and aiming are concerned, 
is easy to manipulate. 

We can now turn to technical details. The barrel 
c, which is some 23in. long, including the chamber, is 





slightly greater in outside diameter at the breech end 
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Fig. 3—PLAN AND SIDE ELEVATIONS 
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than at the muzzle. At both ends there is a length 
of some 3in. where the metal is turned parallel, the 
intervening portion being given a gradual taper and 
having a number of rectangular channels machined 
in it for radiation purposes. The front end slides 


backwards and forwards in a bearing in what, for 
the want of a better term, we have called the barrel 
easing. The rear end of the sliding mechanism is 
carried by two projecting strips or feathers, which 
are free to slide in slots cut in the side of the casing. 
The whole of the sliding parts is thus only carried in 











Fig. 4—LOADING AND FIRING MECHANISM 


three bearings, which reduces to a minimum the risk of 
bending even in the event of the casing being damaged. 

The barrel casing is a cylindrical tube of metal 
which surrounds the barrel from end to end, and 
saving at the bearing we have just mentioned, is 
some fin. away from it. This casing is perforated 
with numerous round-ended slots, some 3in. wide and 
a few inches long, the axes of which are arranged 
parallel to the axis of the barrel, and which are pierced 
at intervals round the circumference of the casing 
and along its length. The effect is to form an open- 
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work cylinder round the barrel, the openings per- 
mitting of the radiation of the heat from the barrel to 
the atmosphere. The fore sight and back sight are 
fixed on the barrel casing and not on the barrel. 

The breech mechanism casing is formed in two 
parts, a fore part e and a back part ff. The fore part 
is screwed on to the rear end of the barrel casing and : 
the rear part is attached to the stock. The two por- = 
tions are fastened together in the following manner :— 

The lower portion of the rear part extends some 
distance underneath the fore part, and this extension 
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is provided with a tongue ft which, when the two parts 
are pressed together, fits into a slot formed in the 
lower portion of the fore part e. On each side of the 
rear part and formed integrally with it are two pro- 
jecting bosses, which form the bearings for the 
spindle g; which carries the firing hammer h, the 
recoil arm j, and the cocking handle k. These bosses 
engage on their outer diameter with slots cut in the 
sides of the fore part, and by so doing hold the tongue 

iece f! positively in its slot. The two parts are 
finally locked and held rigidly together by a screwed 
pin J, which is provided with a crank handle m— 
Fig. 3—in place of an ordinary screw head, so that 
the gun can be taken in half and the whole of the 
barrel and sliding mechanism withdrawn in two or 
three seconds without the use of any tools. The two 
portions of the breech mechanism case, when fixed 
together as just explained, form a rectangular box 
which is both longer and deeper than it is wide and 
which is open at the top. 

Screwed to the rear end of the barrel is the breech 
block carrier n. This is also in the form of a rect- 
angular box, longer than it is wide, and open at both 
top and bottom. The breech block o is pivoted on 
the pin p at its rear end in the carrier in such a manner 
that it can be rocked up and down vertically init. A 
flange projecting downwards from near its front end 
is furnished with a stout pin, shown dotted at q in 
the upper view in Fig. 4, which projects at right angles 
to the flange and is about a quarter of an inch long. 
This pin engages in a slot of somewhat peculiar shape 
formed in a rectangular plate g', which is fixed in an 
opening cut in the right-hand vertical wall of the 
front portion of the breech mechanism casing—see 
the lowest view in Fig. 3. This slot is shown diagram- 
matically in Fig. 5, which is not in any way drawn 
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Fig. 5 


to scale. When the pin, which is represented by 
the circle A in the sketch, occupies the position 
indicated, the breech block is held in such a position 
that the firing-pin is immediately opposite the cap 
of the cartridge in the chamber of the barrel. It 
is, in fact, in the firing position. When the cartridge 
is fired the breech block, and with it the pin, are forced 
backwards by the recoil of the barrel, and the pin 
strikes upon and slides up the inclined surface B 
and along the channel C till it reaches the end of the 
latter and falls on to the stop D, where for the moment 
we will leave it, delaying for the time being reference 
to its further motions. It will be evident that, as 
the pin forms an integral part of the breech block, 
the latter must follow the movement of the former. 
Hence, when the recoil begins the breech block 
first of all travels backwards in a horizontal line for 
a short distance and is then lifted upwards. The 
effect is to raise it clear of the rear end of the cartridge, 
so that the extractor can come into play. Before 
referring to the action of the latter, however, let us 
endeavour to explain the working of the remainder 
of the breech mechanism. 

On the outside of the breech block carrier n at its 
rear end is fitted a detachable hard steel member 
furnished with a cam slot r, in which engages a pro- 
jection 7 on one arm j of what is termed the recoil 
lever. The latter is L shaped, and its other arm s 
is mounted immovably on the spindle gy. Thus, when 
the cocking handle k is drawn back the whole barrel 
and breech mechanism is drawn back with it. The 
head j! of the lever arm j projects sideways, and it is 
this part that engages in the slot, which is almost 
vertical, in the rear of the breech-block carrier. The 
arm 8 is pivoted to a spindle provided with a shoulder, 
against which presses a stout spiral spring. When the 
barrel recoils, and with it the breech-block carrier, 
this spring is compressed, and it is strong enough to 
return the barrel and all the accessor y mechanism 
into the firing position as soon as the recoil is over. 
Chis is actually what happens when the gun is being 
worked and when each shot is fired—the barrel and 
the breech block carrier going backwards and 
forwards, first under the action of the recoil and then 
under that of the spring. 

We can now return to Fig. 5. The pin A was, it 
will be remembered, left resting on the top of the stop 
D. As a fact, it actually rests there only for a very 
small fraction of a second when the gun is being fired 
automatically, for, as soon as the recoil spring begins 
to force the barrel and breech block carrier forward 
at the termination of the recoil, the pin travels along 
the stop D till it reaches the incline E, down which 
it is forced by the action of a hinged leaf spring o' that 
is always pressing on the edge of the breech block at 
the top, and is then taken horizontally along the 
slot F and up the incline G_ until it enters the hori- 
zontal slot from which it started and again takes up 
the position shown in the engraving. 


We are now in a position to understand what is 
happening to the cartridges while these motions are 
taking place. The magazine which holds the cartridges 
is formed of thin plates and is in the shape of a quad- 
rant, as will be seen from Fig. 1, which shows it in 
position on the gun. One end is closed and the other 
end is open, though the cartridges with which it 
is filled are prevented from escaping by the action 
of a spring detent, which is only disengaged when 
the magazine is properly fixed in position on the gun. 
The place where it is fixed is on the top of the left- 
hand wall of the forward part of what we have termed 
the breech mechanism casing. In order to receive 
it there is formed in the wall of the casing a rectangular 
box-shaped receptacle u, Fig. 3, which is large enough 
to receive one cartridge. The magazine is clipped 
in position with its orifice immediately over the top 
of this receptacle into which when the magazine is 
in place a cartridge is forced by the action of a spring, 
inside the magazine, that is put into compression as 
the cartridges are filled into it when the magazine 
is being charged. When the magazine is in position 
the axis of the cartridge which is first to be fired is 
parallel to the axis of the barrel and hence also to 
the side of the breech mechanism case and its bullet 
is pointing towards the barrel. The bottom of the 
receptacle or receiver is formed by an oscillating 
member v, into a channel in which the cartridge is 
forced by the action of the spring in the magazine. 
This member, which is just the length of a cartridge 
and has its axis parallel to it, is formed with a channel, 
as shown diagrammatically at A in Fig. 6. It 





Fig. 6 


oscillates backwards and forwards on its axis like a 
watch escapement wheel, and as it does so forces 
the cartridge B through a slot C in the side of the 
breech mechanism case D on to the breech block E. 
The latter at this moment has had its front end 
lowered, since the pin A on its underside has been 
forced down into the slot F—see Fig. 5. Its front 
end, therefore, has been lowered so that the orifice 
of the chamber in the rear of the barrel has been 
uncovered. Were the gun to be held horizontally 
the cartridge would, when the breech block was in 
this position, have a tendency to travel down the 
groove which is formed in the top of the breech block 
towards the chamber, but reliance is not placed on 
the action of gravity, and the gun will work upside 
down or in any other position. What happens is 
that a special lever marked w in Fig. 4, which is 
operated by the forward movement of the breech- 
block carrier in conjunction with the stop w*, but 
which, being pivoted on pin w', which is below 
the breech block, has a much quicker rate of 
travel than the latter, is made to come forward 
along the passage marked F in Fig. 6, engages with 
the rear end of the cartridge and forces it into the 
chamber. The cartridge is thus positively conveyed 
from the magazine to the barrel and at no moment 
is it dependent on its own momentum. A small 
fraction of a second after the cartridge has been 
forced into the chamber the pin A—see Fig. 5— 
begins to rise up the incline G and finds itself back at 
its starting point, with the result that the breech 
block is brought up to exactly opposite the rear of 
the cartridge. At the exact moment when this 
occurs the striking hammer is released and, uncer the 
action of its spring, comes forward, strikes an anvil 
x which abuts against the end of a spring-controlled 
firing-pin y, which runs from end to end of the breech 
block—see Fig. 4. The result is, of course, that the 
cartridge is exploded, and the barrel with the breech 
block carrier and other mechanism are forced back- 
wards. 

When this occurs the forward end of the breech 
block is raised so as to be free of the end of the 
cartridge by the action of the pin A—-Fig. 5—running 
up the incline B. The extractor mechanism then 
comes into play. This consists of two pivoted 
members z and z!, which are in contact with one 
another and act in unison. They are both pivoted 
at the lower part of the forward end of the breech- 
block carrier, and when not in operation the extractor 
proper is held down out of the way so as not to prevent 
the insertion of the cartridge into the barrel. When, 
however, the barrel begins to travel backwards the 
extractor z, which is arranged vertically beneath 
the rear end of the cartridge, is forced upwards, 
because its lower end encounters and runs up an 
incline formed at the bottom of the forward portion 
of breech mechanism casing, the upward motion being 





possible by reason of the fact that the pivot hole in 





the extractor is slotted. The effect of the upward 
motion is to cause a notch in the top of the extractor 
to engage with the rim of the cartridge in the chamber. 
Immediately this has happened the lower end of the 
other portion of the extractor mechanism, which is 
marked z!, engages with another incline, and when 
this occurs a projection on it acts on the extractor in 
such a way that the cartridge is forced out of the 
chamber—this being possible since, as will be remem- 
bered, the breech block has previously been raised— 
and is made to strike against a curved groove formed 
in a quadrant-shaped projection in the underside of 
the breech block 0, so that it is expelled from the 
breech mechanism casing through a rectangular 
hole in the bottom of the latter. This hole is ordi- 
narily closed by a hinged trap door, and we may 
here explain that even if the operator has forgotten 
to open this door before beginning to fire, it is opened 
automatically as soon as firing commences. In the 
lower left-hand view of Fig. 4 the cartridge case is 
represented as just having been forced out of the 
breech chamber, and with its rear end striking against 
the curved quadrant on the underside of the breech 
block. 

The backward motion of the breech-block casing 
has various other effects. It brings about, for 
instance, the return of the lever w, which has forced 
into the chamber the cartridge just exploded, so that 
it may be ready to come forward and force another 
one in. Then, too, the motion, of course, compresses 
the recoil spring, thus storing up energy for firing 
the next shot, and it also compresses the firing lever 
spring and cocks the mechanism. 

We must revert for one moment to the magazine 
and to the cartridge-feeding mechanism. It will be 
remembered—see lig. 6—that, in order to feed a cart- 
ridge into the chamber the member v—Figs. 3 and 4— 
oscillates through the arc of a circle. As it revolves 
with a cartridge in its groove further cartridges are 
prevented from issuing trom the magazine by reason 
of the curved shape of the member. On oscillating 
backwards, however—and both forward and back- 
ward oscillations are brought about by and work in 
concert with the motions of the breech-block carrier 
—another cartridge is received into the groove from 
the magazine, which cartridge is, at the next oscilla- 
tion, forced on to the breech block and from thence 
into the chamber, and the series of operations outlined 
above is repeated. Each magazine is constructed 
to hold 25 cartridges, but when the gun is working 
automatically or firing single shots only 24 are fired 
from each magazine, the last cartridge remaining 
unfired until another magazine is put into place. 
This arrangement has been made so as to render 
unnecessary the cocking of the gun as each successive 
magazine is fixed. It is only when the last cartridge 
has been fired and none remains in the gun that 
re-cocking becomes necessary before another round 
can be fired, and to fire the last cartridge special 
movements have to be made. 
mato describe in such a manner that they may all 
be understood the actions of the recoil lever, the 
firing lever, and the trigger is, even with the aid of 
the drawings which we are enabled to reproduce, 
an impossibility. All that we can do is to give a 
general indication of what happens when certain 
things are done. To begin with, then, the gun 
can be made either to fire single shots like an ordinary 
rifle or it can fire automatically, when, with one man 
to manipulate the mechanism and to aim and 
another to remove the empty and clip on full 
magazines, as many as from 300 to 400 rounds 
per minute can be fired. One man unassisted can, 
we understand, fire up to 300 rounds per minute, 
including the changing of the magazines. When 
firing single shots the mechanism is comparatively 
simple, the striking hammer, which has been men- 
tioned above, being released very much in the 
customary manner, so that it strikes on the anvil 
abutting on the rear end of the spring-controlled firing 
pin in the breech block. When it is desired to fire 
the gun in this manner a stop A is advanced towards 
the rear of the trigger so as to prevent the latter 
from being pressed back beyond a certain point. 
If, however, the gun has to be fired automatically 
this stop is withdrawn so that the trigger can be 
pressed back to the full extent of its travel. The 
effect of this is to disengage the single-shot firing 
mechanism entirely and to bring into play another 
set of mechanism, which is actuated by members 
working in connection with the forward arm of the 
recoil lever. In neither case can the firing hammer 
be released until the barrel has been pressed forward 
into the extreme position, or, in other words, until 
the pin g, which, it will be remembered, forms an 
integral part of the breech block and works in a 
specially formed slot, has brought the block into the 
firing position. The actual releasing of the sear 
from the tumbler of the firing lever is brought about, 
when the gun is working automatically, by the 
passage of a cam, actuated by the recoil lever, over 
the top of amember working in connection with the 
sear, and this does not occur until the recoil lever 
has reached the extreme forward point of its travel. 

The- gun is provided with two safety devices. 
One of these, t—Fig. 3—is arranged on the left-hand 
side of the breech casing and is provided with a small 
handle by which it can be rotated through a small 
angle, with the result that a catch on it, t*—see the 
drawing in the right-hand bottom corner of Fig. 4— 
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prevents the sear, /', from liberating the hammer h, 
no matter how hard the trigger may be pulled. 

In the event of a damaged or distorted cartridge 
causing the mechanism to jamb during its forward or 
charging stroke, when the gun is being fired auto- 
matically, the procedure in order to free it would be 
to open the door or lid B, which forms the top of the 
breech mechanism casing, and either to remove 
the cartridge or to assist it on its way to the barrel. 
As soon as the jamb is cleared the barre] will, of 
course, unless something be done to prevent it, 
continue to advance, under the action of the recoil 
spring, and on the completion of the forward stroke 
the cartridge will be automatically fired. So that 
this may not happen another safety lever, #*, has been 
provided. As soon as a jamb occurs this lever is 
pressed, and its effect is to liberate the trigger 
mechanism from its cocked position, into which ‘t 
has been put by the previous recoil, with the result 
that, although the barrel and its accessories are 
advanced to the furthest forward position, the hammer 
is not liberated and the shot is not fired. In fact 
the gun must again be cocked before firing can 
proceed. The cocking is, as will have been gathered, 
brought about by the handle k, which is provided 
with a hand knob. This handle or lever is on the 
right-hand side of the breech casing and it acts upon 
the spindle g, to which, it will be remembered, is 
fixed one arm of the cocking lever. The revolution 
ot the handle k through a quarter of a circle in a 
anti-clockwise direction causes the barrel, with the 
breech block, &c., to be drawn back to the fullest 
extent, thus compressing the recoil lever spring and 
the firing lever spring and cocking the firing mechan- 
ism. This backward or cocked position is the normal 
condition of affairs. When single shots are being 
fired the effect of each explosion is to bring the 
barrel and the other mechanism back to the furthest 
extent and hold them there until the trigger is again 
pressed, and it is the same when automatic firing is 
in progress at the completion of the discharge of.a 
magazine full. It is only when the last shot has been 
tired and the trigger again pulled that the mechanism 
is forced forward into the advanced position, where it 
remains, since there is no further explosion to push 
it back again. The cocking lever does not, of course, 
rock backwards and forwards as the shots are fired. 
It may, in fact, when the rearward motion of cocking 
has been performed, be again pushed forward into 
its original position, in which it stands vertically, 
and in which it is held by the action of a catch. 

We explained with regard to the breech mechanism 
casing that it was practically an oblong box which 
was open at the top. Asa matter of fact, it is actually 
closed by means of a tight-fitting steel lid B, which 
is hinged to the forward end of the casing at B! and 
is held closed: by means of a spring detent B?, which 
embraces a catch on the top of the rear portion of 
the casing. This lid must be kept closed while the 
gun is being fired, for, hinged to its hinge pin and 
kept down by it in its normal position, is the leaf 
spring o', which presses, as explained above, on the 
top of the breech block and tends to cause the latter 
to hinge downward on its pivot. 

It may be remarked in conclusion that, whereas, 
of course, the channels machined on the outside of 
the barrel do not afford sufficient surface for the 
entire radiation to the atmosphere of the heat 
generated when numbers of shots are fired in rapid 
succession, yet they do dissipate a good deal of heat, 
and then, too, the barrel and its breech-block carrier 
can be readily and quickly removed and replaced by 
another in about 20 seconds, so that, with two barrels 
the gun can be fired practically continuously, the 
hot barrel having time to cool while the other is being 
used. 








ELECTRIC POWER SUPPLY IN THE FUTURE. 





As announced in our issue of last week, the Committee 
appointed by the Board of Trade “ To consider and report 
what steps should be taken, whether by legislation or 
otherwise, to ensure that there shall be an adequate and 
economical supply of electric power for all classes of 
consumers in the United Kingdom, particularly industries 
which depend upon a cheap supply of power for their 
development,” has issued its report. At the outset it is 
stated that shortly after its appointment the reports of 
the Coal Conservation Sub-Committee of the Reconstruc- 
tion Committee, and of the Electrical Trades Committee 
appointed by the Board of Trade, were laid before it, 
and that in view of the investigations of these Committees, 
and other information, it, on May 14th, 1917, unanimously 
came to the following conclusions :— 


(1) That when British industry is subjected to the 
test of keen international competition after the war, 
its success will depend upon the adoption of the most 
efficient methods and machinery, so as to reduce 
manufacturing costs as much as possible. 

(2) That a highly important element in reducing 
manufacturing costs will be the general extension of 
the use of electric power supplied at the lowest possible 
price, and it is by largely increasing the amount of 
power used in the industry that the average output 
per head, and, as a consequence, the wages of the 
worker, can be raised. 

(3) That the present system under which a supply 
of electricity is provided in a large number of small 
areas by separate authorities, is the result of a policy 
adopted at a time when the applied science of electrical 
engincering was in its infancy, and is incompatible 





with anything that can now be accepted as a techni- 
cally sound system. 

(4) That the interconnection of existing electrical 
supply stations, recommended by the Board of 
Trade in their letter of May 25th, 1916, however 
desirable in itself, cannot alone meet the requirements 
of the situation. 

(5) That a comprehensive system for the generation 
of electricity, and, where necessary, re-organising its 
supply, should be established as soon as possible. 

It was then decided to invite representative Associations 
throughout the country to give evidence as to the best 
methods of giving effect to these conclusions, and the 
Committee heard the evidence of the numerous representa- 
tives, as well as of individuals. 

After discussing the historical aspect of the question, 
the Committee states that it has been conclusively proved 
that a Municipal or Local Government area is not neces- 
sarily, and in fact is rarely, the most economical area of 
electrical supply. The Electric Lighting Act, 1882, 
provides that powers may be granted thereunder in respect 
of any area and that a local authority may be authorised 
““to supply electricity within any area although the same 
or some part thereof may not be included within their 
own district,” but in practice applications for Provisional 
Orders have been generally limited to the area of one local 
authority. This may be accounted for, in part, by the 
operation of provisions relating to local authority consent, 
and, in part, by the prospective operation of provisions 
relating to purchase. 

The state of uncertainty as to whether or not action 
will be taken under the purchase provisions of the Electric 
Lighting Act, 1888, and as to their interpretation, has 
undoubtedly been adverse to the full and proper develop- 
ment of company undertakings subject to these pro- 
visions. As the time of purchase approaches, the effect of 
this uncertainty must be increasingly felt, and any sub- 
stantial extension of generating plant by companies 
owning such undertakings, will become impossible by 
reason of the difficulty in raising the necessary capital. 
Expedients have been introduced into later Acts to enable 
suppliers to distribute electricity to premises partly within 
and partly without, or wholly without their areas, and 
what are termed * Fringe Orders” have been granted by 
the Board of Trade to authorise this class of supply, but 
these measures are both inconclusive and unsatisfactory. 
The right of veto exercisable by Borough, Urban and Rural 
District Councils in England and Wales and Ireland, and 
by County Councils and Police Commissioners in Scotland, 
on the erection of overhead wires, is another factor which 
has greatly militated against expansion and development, 
and has raised the cost of the electricity supplied. 

Owing to the chaos of different systems, and the absence 
of any attempt to standardise pressures and frequencies, 
co-operation between neighbouring authorities is difficult 
and expensive. In London, for example, there are seven 
railway and tramway systems which generate electricity 
for the purposes of traction at differing frequencies—one 
at 50, two at 33}, and four at 25—thus rendering exchange 
of electricity between them impracticable except at the 
great expense involved in converting it. Again, there are 
in the area of Greater London 70 authorities who supply 
electricity to the public, and own some 70 generating 
stations, with 50 different types of system, 10 different 
frequencies, and 24 different voltages. 

To sum up as regards the present position, the evidence 
given before the Committee was unanimous in declaring 
it to be unsatisfactory, and the opinion of practically every 
witness was that something must be done and as speedily 
as possible. The Committee says that its investigation 
confirms fully the opinion of the Coal Conservation 
Sub-Committee and the Electrical Trades Committee 
regarding prevailing conditions, and leads it unanimously 
to the conclusion that the present state of affairs is contrary 
to the national interest, wasteful of fuel resources, deprives 
industries of the advantage which a well devised system 
of generation and distribution of electricity would give, 
and thereby handicaps them in competition with other 
countries. 


Furure OvuTLoox. 


It should be fully recognised that cheap electrical 
power is a matter of first-class importance, and will in the 
future be essential to the industrial progress of this country. 
Concentration of larger generating units in larger and 
fewer power stations, wherever practicable, is urgently 
required in order to reduce the eost of industrial power to a 
minimum, and to conserve coal and get the fullest value 
from every ton consumed. Where power is distributed 
electrically from central stations, the capital required for 
starting new industries will be considerably less than 
where such wer does not exist. Intending manu- 
facturers need not expend capital on a separate prime- 
mover. They can at much less expense install an electric 
motor or motors and can add further motors as the business 
develops. Available building space can be better utilised, 
and where individual electric drives are employed, lighter 
and cheaper buildings may be erected. The greater speed 
of machine tools, and their control during effective and 
ineffective parts of any particular operation, enable not 
only a larger return to be obtained upon the capital 
invested, but also enable the operator to produce more in a 
given time. Electric power has a great advantage in 
its facility of applicaticn, range of speed, &c., possessed 
by no other form of power. The provision and utilisation 
of cheap power is one of the best methods for enabling 
increased wages to be earned, while its more extended use, 
assuming it be produced cheaply, assists the manufacturer 
to meet the increasing cost of labour. 

There are to-day about 600 bodies generating electricity 
for public purposes, apart from the large number of manu- 
facturers, collieries, and others generating their own power. 
The Committee has no doubt that these separate stations 
can be reduced. to a relatively. small number in the course 
of time, and that the country will greatly benefit thereby. 
Past and present conditions have encouraged manufac- 
turers to set small independent installations, in the 
belief that it is cheaper to generate electricity themselves 
than to buy it from existing public electricity undertak- 
ings. Most of these independent small plants involve an 
unnecessary expenditure of capital and comparative waste 
of fuel and labour. The ochial system of generation 
and distribution should give place to more economical 
methods, involving wider areas of distribution and the 





combination of diverse kinds of industry in order to obtain 
the fullest use of larger generating plant. It may be laid 
down as an axiom that, in order to ensure a cheap supply 
of electric power for all consumers in industrial districts, 
all should unite in taking their supply from a common 
system. zl 

The Committee was impressed by the evidence placed 
before it regarding the North-East Coast system. Tho 
costs of the electricity delivered over this wide area bear 
out in practice the contention as to the advantages to be 
gained by centralisation of the control of generation and 
main transmission over large areas. There, it says, are 
instances in the country of low costs in small areas where 
the load is very concentrated, but the object to be kept 
in view is not merely to have exceptionally low costs in 
one or two small and specially favoured spots, but rather 
to have the same or lower costs available over wide indus- 
trial areas, and it cannot emphasise too strongly its 
opinion that it is necessary to take a comprehensive view 
of the situation, and that it is of paramount importance 
that a cheap and plentiful supply of electricity should be 
available over the widest areas possible. 


THE Prorosep NEw AvTHORITY. 


If it had been possible in the light of present-day ex- 
perience to work upon a clean slate, it would have been 
comparatively easy to devise a scheme under which a 
central authority should fix standards and supervise a 
national and uniform system of generation and supply. 
We, it is pointed out, are, however, faced with the exist - 
ence of a patchwork system, and must endeavour, as best 
we may, to adapt it to new and improved conditions. 

The general consensus of the evidence given before the 
Committee was that the need for the creation of one central 
authority to regulate generation and distribution of elec- 
tricity in Great Britain and Ireland is urgent, and that in 
the national interest steps should immediately be taken to 
establish it. With this view it is in complete agreement. 
This new authority, it suggests, should be known as ** The 
Electricity Commissioners.” The powers connected with 
the generation and supply of electricity, at present exer 
cised by the Board of Trade, Local Government Board, 
Local Government Board for Ireland, and Scottish Office, 
should be transferred to the Commissioners. The recom 
mendation is that the Commissioners should be appointed 
by the President of the Board of Trade, and that they 
should be in direct communication with him, and throug): 
him responsible to Parliament. The Committee is of 
opinion that the commissioners should be endowed with 
very full powers, and it feels that their duties should not be 
confined to framing and administering regulations and 
deciding questions brought before them, but that the) 
should include the encouragement of the supply and dis- 
tribution of electricity. ‘ f 

It is, it continues, essential that the commissioners 
should be men of high standing and ability, and its recom 
mendation is that they should in the first instance be five 
in number. Three of them should be appointed on the 
terms that they should not hold office beyond the age 
of sixty-five ; that they should have substantial salaries, 
not less than £3000 per annum ; and that their whole time 
should be given to the service. They should also have 
adequate pensions. The ordinary Treasury scale of pen- 
sions does not appear to be suitable in this case. The 
other two commissioners might be appointed for a short 
term of years, and neither the age limit of sixty-five nor 
the right to a pension need apply to them. Engineering 
qualifications and business experience of the highest order 
should be represented in the personnel of the commission. 
The staff employed should include a secretary and such 
electrical engineers and inspectors as may be necessary. 
The work falling on the commissioners at first, and for 
some years, is likely to be heavy, but it is probable that 
later three commissioners will suffice. The Committee 
thinks the whole expenses of the Electricity Commissioners 
might be recovered from the electricity undertakings of 
the country by a charge levied upon them pro rata to 
revenue. 


Tue Division OF THE CoUNTRY INTO DISTRICTS. 


As soon as possible after their appointment the com- 
missioners should, the Committee continues, proceed to 
delimit suitable electrical districts. It does not attempt 
to decide which areas should be dealt with first as regards 
reorganisation of the supply. It, however, points out that 
the question is evidently very urgent in the Lancashire 
district, where interconnection of existing generating 
stations has already been considered, although it has not 
been possible to carry it out. The same urgency applies 
to the area around and including Birmingham, and to 
certain Yorkshire industrial districts. In London the 
matter has been pressing for a considerable time ; indeed, 
ever since 1905, when the question of reorganisation of 
the supply was raised in Parliament. 


OWNERSHIP. 


The Committee has given much consideration to the 
possibility of finding a solution which might unite, without 
altering, existing undertakings, and provide for new gener- 
ating stations under Joint Boards. But the influence of 
local susceptibilities, the divergence between those whose 
tenure is permanent and others whose tenure is limited, 
added to the difficulty of raising new capital in such cir- 
cumstances, have convinced it that the most satisfactory 
scheme must be based upon single ownership in each dis- 
trict of the generating stations and main transmission 
system. It has therefore come to the conclusion that in 
the national interest, generating stations and main trans- 
mission lines ought, as a general rule, to be publicly owned, 
and that for that purpose a District Electricity Board 
should be set up in each of the districts when constituted, 
to which.the generation and main transmission system 
should be transferred. It recommends that District 
Electricity Boards should be established :—(a) To acquire 
all the generating stations and main transmission systems 
within their districts (excepting stations for private 


supply). (6) To link up and develop the supply of elec- 
tricity. (c) To erect new stations as and where neces- 
sary. (d) To acquire and.utilise wherever practicable 


surplus electricity and waste gas and heat and other 


sources of power. v4 
It is further recommended that the District Electricity 
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Boards should have power to acquire generating plants 
of magnitude at present owned by railways, tramways, 
or other public utility concerns, and that the supply to 
such undertakings should be combined with that to other 
consumers of power. Main line electrification may, it is 
remarked, not take place immediately, but will un- 
doubtedly come, and, meantime, large extensions of the 
use of electric power for railways in connection with urban, 
suburban, and special goods traffic, are imminent. The 
importance of combining the supply to railways, tram- 
ways, and other classes of consumers, is, the Committee 
points out, beyond doubt, and it believes that each of them 
will benefit thereby. Combination will also save duplica- 
tion of capital expenditure on reserve generating plant 
which would otherwise be necessary. It anticipates, 
moreover, that if the supply of electricity over wide areas 
is properly organised, very few private generating plants 
are likely to be installed. It is, however, of opinion that 
in cases where new private generating plant is installed, 
it should be subject to regulations of the commissioners 
as to type of current, frequency and voltage, in order that 
it may fit in with the general system. 


OPERATION. 


In using the term “‘ operation,” the Committee explains 
that it means it to include the installation and extension 
of the generating plant and main transmission lines, and 
the management and working thereof. There are three 
methods under which, it thinks, operation generally should 
be carried :—(1) By the District Electricity Board. (2) 
By a company under lease from the District Electricity 
Board, such company preferably to be composed largely 
of consumers within the area affected. (3) By an existing 
power company under lease from the District Electricity 
Board. The method of operation should be decided by 
the District Electricity Board, and should be subject to 
the approval of the commissioners, to whom appeal by 
those tnterested may be made. Whichever method is 
decided upon should apply to the whole district. 


District Evecrriciry Boarps. 


‘The constitution and status of the District Electricity 
Boards will necessarily vary according to the amount of 
financial responsibility undertaken. The transfer, even 
if gradual, of the whole of the electricity undertakings 
from their present owners to the Boards will be a large 
operation, and will involve the raising of considerable 
sums in future for extensions and new generating stations, 
It may be necessary to finance the Boards in whole or in 
part by funds raised with Government assistance, or, on 
the other hand, it may be possible to finance the Boards 
locally without resort to such assistance. In dealing 
with so big and complex a problem, the Committee thinks 
it would be a mistake to attempt to tie the hands of the 
comunissioners in the preparation of schemes. It is suffi- 
cient to give certain general indications as to the broad 
lines to be worked along by them, and then to leave them 
a free hand to deal with the variety and complexity of the 
situations they will undoubtedly meet with in each dis- 
trict. 

Boards might be of three types :—(a) Nationally 
financed. (6) Locally financed. (c) Mixed Boards, 
i.e., & combination of (a) and (6) in varying proportions. 
In every case it is strongly recommended that the Boards 
shall be as small in size as possible. It is believed that 
this policy will tend to secure the selection of the most 
suitable persons, and will otherwise conduce to efficiency. 
Having in view that its main recommendations are based 
upon the principle of combination, the Committee is of 
opinion that a District Electricity Board should be com- 
posed as follows :— : 

(1.) Boards which are nationally financed should be 
composed of representatives of—(a) Local authorities 
and companies which are at present distributors of elec- 
tricity ; (b) large consumers ; (c) railways using electricity 
within the district of the Board. 

(11.) Boards which are locally financed should be com- 
posed of representatives of—(a) Local authorities, 
whether distributors of electricity or not ; (6) companies 
which are at present distributors of electricity ; (c) large 
consumers ; (d) railways using electricity within the dis- 
trict of the Board. 

(IIL) Mixed Boards should be composed of represen- 
tatives of the interests mentioned in (I.) or (II.) as may 
be determined by the commissioners, according to the 
relative proportions of financial support provided from 
Jocal and national sources respectively. 

‘The powers and duties of these proposed District Elec- 
tricity Boards—ineluding the passing of capital—are 
then discussed, and the provisions to be taken to ensure 
that their business is conducted under proper financial 
safeguards are set out. 


DISTRIBUTION. 


As regards distribution the Committee thinks it well to 
State it as its opinion that, if the supply of electricity were 
being commenced ab initio, it would be found best for 
generation and distribution to be conducted by one and the 
same body. In present circumstances, however, its view 
is that distribution, especially in the case of the larger 
towns, should generally be left in the hands of present 
distributors, unless they wish to transfer it. There may 
be cases in a distribution area where it would be advan- 
tageous and economical if the District Electricity Board, 
or their lessees, supplied large consumers direct from their 
high tension mains. The object to be kept in view is the 
cheapest possible supply of electricity for industry, and 
where any difference arises with regard to such cases, the 
‘lectricity Commissioners should have power to settle 
them in an equitable and proper way. The majority of 
the Committee is of opinion that municipalities and other 
local authorities should distribute electricity without 
seeking to make a profit for the relief of local rates, and 
those members of the Committee who do not concur in 
this view think that such profits might be limited to a small 
percentage. The Committee as a whole thinks it is un- 
desirable to hamper industry by overcharging consumers 
of electricity for the benefit of other ratepayers. 


REGULATION oF Price AND FACILITIES. 


Every Electric Lighting Order fixes a maximum price, 
and Company Orders empower the Board of Trade to vary 





' this price from time to time. This power has rarely been 


called into operation, but when it is transferred to the 
Electricity Commissioners it should, the Committee thinks, 
be extended and used so as to regulate prices from time to 
time, by means of a sliding scale, rebates, or otherwise, as 
to secure to consumers a proper proportion of the benefit 
of the reduction of cost due to the combination of genera- 
tion. It will be desirable to fix lower maxima for power 
than for lighting purposes. 


Cost or New DEVELOPMENTS. 


The cost of the developments undertaken during and 
immediately after the war will be greatly enhanced by the 
abnormally high cost of materials. It is generally expected 
that high prices will prevail for some time after the conclu- 
sion of peace. The postponement of all developments 
until a time when prices have receded to what may be 
considered a normal level would, in the Committee’s 
judgment, be most regrettable. The provision of adequate 
electric power is required for the resuscitation of industry. 
The problem caused by abnormal costs of new work, it 
thinks, must be faced. The benefit of industrial activity 
in the years immediately following the war will be of 
immense importance to the nation, and anything that 
contributes to it will be of general advantage. It therefore 
recommends that the Government should go a long way in 
giving financial assistance, so that installations which are 
shown to be urgently required, and which are undertaken 
during a time when the cost of manufacture and erection 
is admittedly abnormal, should not be unduly burdened by 
charges for interest and amortisation. It refrains from 
suggestions as to what form this assistance should take, but 
emphasises the vital importance of the matter. 


STANDARDS. 


It should be an important duty of the Electricity Com- 
missioners to fix standards of system, frequency and 
pressure for the whole of the United Kingdom. But 
regard must be had to existing varying conditions, and 
uniformity in some distrets can only be achieved gradually. 


OVERHEAD LINES AND WAYLEAVES. 


The Committee is strongly of opinion that the legislative 
restrictions with regard to the use of overhead lines should 
be removed or amended. The future development of 
electricity in many districts will, it points out, depend 
largely upon facilities being granted for the use of overhead 
lines, and it is of vital importance that restrictions which 
exist at the present time should be removed or amended. 
It will not only tend to cheapen the supply to consumers in 
industrial districts, but will also be an important factor in 
developing the use of electricty for agricultural purposes. 
The powers of the Board of Trade which would be trans- 
ferred to the Electricity Commissioners should be a 
sufficient protection against overhead lines being placed 
along routes which are undesirable. Whilst the Committee 
realises that the local authority should have a voice in 
regard to such matters, it is of opinion that their absolute 
veto on the construction of overhead lines should be 
abolished. Further facilities should, it considers, be 
afforded for the placing of electric lines, either underground 
or overhead, across private property. Undertakers are 
at present dependent on obtaining wayleaves from owners 
or lessees. It suggests that powers should be given to the 
Electricity Commissioners to authorise the placing of 
electric lines over, under, or across any private lands, and 
that the compensation should be assessed by arbitration 
after the work had been done, in the same manner as 
compensation is assessed for the laying of sewers under the 
Public Health Acts. The existing statutory provisions 
for the protection of telegraphic and telephonic wires 
should be revised with a view to modifying the present 
restrictions. 

RATING. 


The local rating system as applied to electric transmission 
mains must greatly, and, the Committee thinks, unjustifi- 
ably interfere with the supply of cheap power and enhance 
its cost. As the use of electricity has come in since the 
Acts on Valuation and Rating were framed, it seems 
necessary that they should be revised. Their application 
to electricity undertakings and appliances should be 
settled on economically sound principles and clearly 
defined. The matter is one which calls for the immediate 
attention of the Government. 


WateR RicHTts AND SourcEes OF POWER. 


The importance of water for condensing purposes cannot 
be over estimated, and facilities should be afforded for the 
acquisition on equitable terms of rights to use water, other 
than potable, particularly from canals and other navigable 
waters. The question of the most economical sources of 
power for the generation of electricity has not been 
investigated by the Committee at length, since it held the 
opinion that it will obviously be part of the duty of the 
District Electricity Boards under the Electricity Commis- 
sioners, to consider and make use of the most economical 
source of power according to the circumstances of each 
district, whether water power, coal, gas, coke, waste heat, 
peat or oil. Recent scientific investigations indicate that 
we have not reached finality as to the best use of various 
fuels, and that opinions formed now may require to be 
revised from time to time in the light of future knowledge. 
It was the unanimous opinion of the Irish witnesses from 
whom we received evidence, that sources of power other 
than coal had an importance in Ireland that did not obtain 
in Great Britain, and that it is desirable that a thorough 
investigation should be made of these matters from the 
point of view of the supply of cheap electricity at an early 
date. In this we concur. 


In order to make this article the more complete wa 
reproduce below the summary of the Committee’s recom- 
mendations which was given in our last issue :-— 

(a) That a new body to be called the Electricity Com- 
missioners should be set up, to whom should be transferred 
the existing powers of the Board of Trade, Local Govern- 
ment Board, Local Government Board for Ireland, and 
Scottish Office, relating to the supply of electricity, and to 
whom large additional powers should be given for regulat- 
ing and encouraging the generation and distribution of 
electricity. 





(b) That the Electricity Commissioners should, subject 
to an appeal to Parliament in certain cases, have general 
control over the generation and distribution of electricity 
in the United Kingdom. 

(c) That the existing system under which electricity is 
separately generated for small areas should be abolished. 

(d) That the Electricity Commissioners should, after 
local inquiries, divide the United Kingdom into districts 
technically suitable for the economical generation and 
distribution of electricity. 

(e) That in each electrical district a District Electricity 
Board should be set up which should purchase all generating 
stations of authorised distributors whether local authorities, 
companies, or power companies. 

(f) That the District Electricity Board should be 
responsible, by themselves or their lessees, for the future 
generation of electricity in their district, and for the 
establishment of new generating stations and proper 
systems for the main transmission of electricity in their 
district. 

(g) That existing electrical undertakings should, if they 
so desire, retain their power of distributing electricity 
within their local areas, but should purchase electricity in 
bulk from the District Electricity Boards or their lessees, 
due provisions being made for controlling the profits of 
distributors so as to ensure a cheap supply of electricity to 
consumers. 

(h) That District Electricity Boards should make no 
divisible profits. 

(i) That District Electricity Boards should be financed 
in whole or in part by funds raised with Government 
assistance, except where it is shown to be desirable and 
practicable to finance the Boards locally. 

(j) That largely extended powers should be granted for, 
inter alia, (a) The use of overhead wires; (b) wayleaves, 
(c) acquisition of water rights. 








PROPOSED CROSS-CHANNEL TRAIN FERRY. 


Amonc the proposals for facilitating cross-Channel! 
transport between England and France, the construction 
of a bridge had at one time many advocates, while the 
partial filling in of the Channel,so as to leave a passage 
three miles wide, has also been seriously suggested. The 
boring of a tunnel between Dover and the French coast 
is to-day the most favoured scheme, but many partisans 
to the institution of a Channel ferry are still to be found. 
Among such are Sir John Pilter and M. H. J. de Cordemoy, 
honorary president and assistant secretary respectively 
of the British Chamber of Commerce in Paris. We have 
received from these gentlemen a paper in which they 
outline the salient features of their proposed scheme. As 
a basis of calculation they assume that an average daily 
transit of 4000 tons has to be provided for. To deal with 
this tonnage, they say, would require the departure from 
each side twice every twenty-four hours of a ferry capable 
of embarking 300 ten-ton wagons. Such a ferry, accord- 
ing to their estimate, would have a length of 600ft., a 
breadth of 85ft., a draught of 294}ft., a gross tonnage of 
25,000 tons and a net tonnage of 20,700. It would carry 
the cars on two decks above the water line and would be 
arranged to accommodate both goods wagons and 
passenger coaches. Two such ferries would be required 
at a cost of £500,000 each. 

A boat having a draught of 29}ft. can, according to the 
authors of this proposal, enter the outer port at Dover 
at all states of the tide. On the French coast, however, 
there is no port at present capable of receiving such a 
vessel, although it is estimated that at a cost of £1,600,000 
the outer port at Boulogne could be made to give sufficient 
depth of water. Alternatively, it is proposed to construct 
at an estimated cost of £3,000,000, a new deep-water port 
at Audressel, just south of Cape Gris Nez, and only twenty- 
three miles from the English coast. It is stated that the 
situation lends itself to the making of a deep-water port 
at that point, and that the construction work could be 
completed in about four years. 

A special feature of the scheme is the provision of what 
the paper terms a “stockade” at each port to facilitate 
the movement of the wagons and coaches off or on to the 
ferries at any state of the tide. Details are not given as 
to the features of this construction. It is merely des- 
cribed as a metal structure of considerable size, having a 
fixed portion carrying lines at three levels, and a movable 
platform some 165ft. in length between the fixed portion 
andthe ferry. The ferry and the stockade would be fitted 
with winches and cables intended to draw the wagons 
and coaches off or on to the ferry, and also to berth the 
ferry rapidly alongside the stockade. It is believed that the 
passenger coaches could be on the rails and moving away 
within twenty minutes of the arrival of the ferry at its 
berth, and that the 300 goods wagons could be run off 
within an hour. Each of the stockades is estimated to 
cost £400,000, so that with £1,000,000 for unforeseen 
expenses, the whole scheme would involve an expenditure 
of £5,800,000. 








MINISTRY OF MUNITIONS ORDERS. 


SMALL TOOLS. 


Tue Minister of Munitions has given notice that he 
authorises every person, until further notice, to manu- 
facture for his own use, but for no other purpose, all or 
any of the Small Tools referred to in the Small Tools Order, 
1918. 

Applications for licences to manufacture Small Tools 
for other purposes are to be addressed to the Controller 
of Machine Tools, Charing Cross-buildings, London, 
W.C. 2, and marked “‘ Small Tools.” 








Royat Instirution.—A general meeting of the members of 
the Royal Institution was held on the 3rd inst., Sir James 
Crichton-Browne, F.R.S., treasurer, in the chair. A resolution 
of condolence was passed on the decease of the Duke of 
Northumberland, K.G., F.R.S., the President for nineteen years. 
The Duke of Northumberland, William Rintoul and Arnold 
Jacob Cohen-Stuart were elected members. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Wages Board Aseertainment. 


Tue latest ascertainment of selling prices in the 
area of the Midland Iron and Steel Wages Board shows a 
slight decline for March and April, on the average of 
£15 12s. 3d. in the two preceding months. The drop is 
only a matter of a few pence, however, and it is attributable 
no doubt to the extension of the Government control to 
fresh branches of the manufactured iron trade. Wages will 
remain at 19s. per ton for puddling and other forge, and 
mill wages as before. The remuneration just named is 
made up of 18s. per ton in accordance with the sliding 
scale, and ls. per ton additional on puddling, or 10 per 
cent. on all other forge and mill wages as the equivalent of 
subsidies on pig iron. In addition puddlers receive a 
bonus of 6d. per ton, making their total rate 19s. 6d. per ton. 
The new wage will continue in force until the beginning of 
August. 


Manufactured Iron. 


Current trade in iron and steel sheets relates 
chiefly to the requirements of troops on the Continent, 
particularly the reinforcements coming in from America, 
for whom hutments have to be provided. The output is 
only about two-thirds of productive capacity, however. 
All the work is done at the fixed price of £17 per ton for 
black doubles, and £28 10s. for galvanised doubles. Gas 
strip is sold freely at £15 5s. Gas, water, and steam tubes 
and fittings have undergone no alteration by reason of the 
recent Control reduction in the price of strip. The last 
change in tubes was in July, 1916, when discounts were 
reduced by 2} per cent., but that was at a time when 
strip was not more than £14 15s. per ton, so that now the 
two branches are brought again into more reasonable 
relationship. 


Iron Trade Government Control. 


Bar iron makers report that contracts are renewed 
as they approach expiry, and there are offers of additional 
business beyond the capacity of the mills. The working 
of the Government control is comprehensive, though 
instances do arise in which bar millowners are able to go 
outside it and earn more substantial profits. This 
applies to unmarked bars of certain sizes and lengths 
which are not embraced in the restrictions, and which 
command ds. to 7s. 6d. a ton in excess of the Government 
limit of £13 17s. 6d. Throughout the whole of the bar 
trade the mills are heavily engaged, and the flow of new 
orders isuninterrupted. Nut and bolt bars are unchanged 
at £14 8s. to £14 10s. delivered in the district. 


Pig Iron. 


The pig iron smelters have no foundry iron to 
offer. Deliveries are in arrears, and little prospect is held 
out of improvement. Such business as is passing is 
mostly confined to small lots to keep old customers going. 
Nos. 1 and 2 are unobtainable. A larger proportion of 
forge qualities than recently is being turned out at some 
of the Midland furnaces, but there is continued stringency 
in this department too. The reduced consumption of pig 
iron at Whitsuntide has done nothing to restore the 
equilibrium between demand and supply, for the reason 
that the saving was not equal to the deficiency in output. 
Stocks of pig iron everywhere are low. 


The Steel Trade. 


Some branches of the civil trade are now very 
gladly participating in the more liberal releases of steel 
which have lately become observable. The realisation of 
a greatly augmented output of steel has made it possible 
to accumulate substantial reserves of war material. Our 
steel reserves are now much more than commensurate with 
the rate of consumption for war purposes, and we have a 
sensible margin of some descriptions to meet any sudden 
growth in requirements. Assuming that production of 
rolled steel is maintained at the maximum, it seems 
probable that increased supplies for civil trade may 
be found practicable in the near future. The district steel 
works are well engaged, and are, of course, assured of 
plenty of outlets for their production, apart from artificial 
restraints. Values are quite steady. There is a very 
active market for small rounds, squares and flats, which 
realise £18 to £18 10s. per ton. 


Serap. 


_ More scrap is badly wanted, and supplies might 
be considerably enlarged if labour and transport facilities 
were available. Light scrap is rather dearer on the week, 
making up to £5 7s. 6d. Heavy scrap maintains the 
stronger position of a week ago, £6 15s. to £6 17s. 6d. being 
quoted for best sorts. 


Machine Tools. 


Engineering firms in Birmingham, which have heavy 
comunitments to cope with, find it a difficult matter to 
replace the young craftsmen who are being taken away for 
Army service. Increasing use is therefore being made of 
women labour in the lighter branches. Machine tool 
firms are kept working at high pressure in supplying 
installations for newly created establishments, and in 
augmenting existing production. The importation of 
machine tools js, it is very apparent, nothing like as large 
as formerly. With regard to recent alleged grievances 
concerning the withholding by the Government of machine 
tools from Birmingham manufacturers who badly need 
them, the trade view is that avoidable hardship is entailed 
by the immobilising of considerable supplies of machinery 
which could be put to valuable account ifthe Government 
sanction for sale and purchase could be obtained. At the 
same time a discreet handling of the control has been, and 
still is, so vital to the successful maintenance of_our war 
effort that an unusually careful scrutiny of competing 
claims for machine tool possession has been necessary. 





What, however, by common consent of engineers is 
desirable, is to guard against the hardening of such control 
procedure into an indiscriminating routine. 


Engineers and the ‘‘ Secret Note.” 


The operative engineers in Birmingham, to 
whose agitation against what they term the “secret 
character note,” in connection with obtaining new employ- 
ment, I drew attention last week, are pluming themselves 
not a little that the executive of the National Alliance of 
Employers and Employed, meeting in London, should have 
now passed a resolution inimical to the continuance of the 
note, and should have recommended the Birmingham 
master engineers to meet the men with a view to arranging 
its discontinuance. 


Metal Merchants and Government Control. 


Within the past few days a large federation of 
metal merchants has been incorporated, in which nearly 
all the well-known merchants throughout the kingdom 
have been enrolled. It promises to be an influential body, 
and is intended to deal with many developments of import- 
ance to the fraternity arising from the war. It is hoped 
to persuade the Government that the present control of 
trade, especially in relation to private orders, shall cease 
at “‘the earliest possible date.” The final meeting was 
held in Birmingham, when Sir Johnstone Wallace ( New- 
castle) was elected chairman, and Mr. J. Gray Buchanan 
(London) vice-chairman. 








LANCASHIRE. 
(From our own Correspondents.) 


MancHEsTER, Thursday. 
On ’Change. 


THE attendance on the iron and steel side of 
*Change on Tuesday was good, and showed that the 
market has recovered its elasticity to a great extent 
since the recent holidays. Indeed, the undercurrent 
was very good under present conditions. The demand 
for most descriptions of pig iron and metals generally 
continues unabated, and there is considerable pressure for 
deliveries in all departments. 


Finished Iron. 


Finished iron was reported in short supply and 
there is great difficulty in obtaining deliveries. In some 
cases it was stated that makers were booked forward for 
months to come. . 


Pig Iron. a = 


There were eager buyers, but sellers were few and 
far between. Deliveries under A certificates are receiving 
more attention, but B requirements are hardly noticed at 
the moment. There are better arrivals of Scotch iron 
reported in this district, but hematite is in short supply. 
Foundry iron is also on the short side all round and there 
is great pressure on the part of consumers for deliveries. 
Although there are a larger production of Middlesbrough, 
and increasing shipments to Scotland and better supplies 
to Yorkshire, merchants do not report any improvement 
for this class of iron for the Lancashire area. There are 
still difficulties in transit to contend with. The same 
remark applies to Middlesbrough forge, but there is no 
explanation of the shortage in this class of iron. There 
was a better inquiry for Northamptonshire No. 3 foundry, 
and there is apparently more reaching this district. It is 
quoted 89s. to 90s. per ton f.o.t. Derbyshire is around 
99s. 8d. per ton; Lincolnshire when obtainable, which is 
very seldom these days here, 103s. to 104s. ; Stafford- 
shire, 102s. 6d. ; and Scotch, Gartsherrie nominal; other 
brands according to delivery, 127s. 9d. to 129s. 6d., f.o.t. 
There is still a keen inquiry for all sorts of scrap, but very 
little of this material can be obtained. Quotations are 
nominally : Cast iron machinery, 140s. to 150s. ; wrought 
scrap, 130s. to 135s.; «teel turnings, 70s. So far as 
Staffordshire forge and foundry especially are concerned, 
the quality appears to be somewhat variable, according to 
quality of the coke used. 


Steel and Semi-steel Products. 


There is a distinct easing off in the demand for 
steel in this district, although there is great activity 
reported from other centres. This is no doubt attributable 
to a falling off in demand on Admiralty account. 
Quotations remain firm and unchanged. 


Metals. 


There is little change in the general position. 
Tin continues to decline. English is quoted at £350 to 
£351. There is no change in manufactured copper. 


The Engineers’ Club. 


The number of members of the above club is 
now 847. When the membership reaches 850 the list will 
be closed owing to the limitations of accommodation. 
The names of gentlemen wishing to join the club when 
the above number has been reached will be put on a 
waiting list. 


Waterworks Scheme for Manchester. 


At a meeting of the Manchester City Council, held 
on Wednesday last, the Waterworks Committee presented 
a report urging the desirability of seeking a further source 
of water supply to supplement the present —— now 
obtained from Longdendale and Thirlmere. e report 
is based upon proposals made by Messrs. Hill and Sons, 
supported by three consulting engineers, and by Mr. 
Holme-Lewis, the committee’s engineer. It is recom- 
mended that the Corporation should seek parliamentary 
powers to obtain an additional supply from Haweswater, 
and for conveying such water to Manchester by means of a 

ipe-line about 75 miles long, also for acquiring necessary 
ds and easements constituting the watersheds. It is 
anticipated that the scheme will ultimately provide between 
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70 and 80 million gallons per day, which is probably 
sufficient to satisfy the requirements of Manchester fo 
sixty to seventy years after the present sources of supply 
are exhausted. The aqueduct will include 30 miles of 
tunnel, eleven of covered channel—cut and cover—anq 
the remainder of the work will be pipes and siphons. The 
area of Haweswater is about 25,000 acres, compared with 
11,000 acres for Thirlmere, which yields about 40,000,000 
gallons per day. For the past three years the average 
annual increase in the water consumption of Manchester 
has been at the rate of 2} million gallons per day, and the 
daily consumption during 1917 reached over 51 million 
gallons. Although the use of water for trade purposes hag 
been steadily increasing, that for domestic purposes has 
grown in greater proportion, and when it is considered that 
some 50 per cent. of the area supplied with water is stil] 
available for building purposes, the forecast that the present 
resources will be exhausted in about ten years seems well 
founded. 


Barrow-In-Furness, Thursday, 
Hematites. 


Throughout this district there is a very busy 
state of affairs in the hematite pig iron trade. On every 
hand makers are striving to maintain as big an output as 
possible, and there are thirty furnaces in blast. The demand 
is exceedingly heavy. On local account steel makers at 
Barrow and Workington are using up big tonnages of 
metal, andaretaking the greater proportion of output from 
some of the local works. On outside account requirements 
continue to be pressing. For the higher grades of iron the 
call is brisk, and never has so heavy a tonnage of this metal 
been made. The supply of iron is still short of users’ 
requirements. This deficiency presents a problem that 
smelters have had to face for a long time, and its solution 
is a difficult one. If labour and material were plentiful the 
difficulties in the way could be overcome with ease, but 
therein lies the difficulty, for labour is called for on every 
hand, and not only forthe Army. Prices are steady at the 
full maximum rates of 127s. 6d. per ton f.o.t. for parcels of 
mixed numbers of Bessemer iron, and special brands are at 
140s. per ton f.o.t. 


Iron Ore. 


There is a keen demand all round for hematite 
iron ore, with local smelters taking up most of the output. 


Steel. 

In the steel trade there is plenty of life. At 
Barrow and Workington the whole of the available plant 
is at work, and good outputs are being maintained of a 
variety of sorts. These are mainly semi-finished descrip- 
tions for work of national importance, for which there is a 
very heavy demand on local as well as general home 
account. Billets are at £10 7s. 6d. perton. The demand 
for steel shipbuilding material is brisk, with ship plates at 
£11 10s. per ton, and boiler plates at £12 10s. perton. For 
rails the demand is quiet, with heavy sections at 
£10 17s. 6d. to £11 per ton ; light rails £14 to £14 10s. per 
ton, and heavy tram rails £14 per ton. 


Fuel, 

There is a smart demand for steam coal at 
27s. 6d. to 30s. per ton delivered. House coal is in quieter 
demand. East Coast coke is quoted at 38s. 6d. to 42s. 6d. 
per ton delivered, and Lancashire cokes are at 37s. 6d. 
per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
The Buyer and the Seller. 


Since my previous letter, a very interesting case 
has been tried here, the defendants being Thos. W. Ward, 
Limited, Albion Works, Sheffield, one of the best known 
firms of merchants in the country, and certainly numbered 
amongst the most respected. The allegation in the first 
summons—there were three—was that defendants had 
bought from a person in Somerset 1330 second-hand rail- 
way sleepers without a permit issued under the authority 
of the Admiralty, the Army Council or the Ministry of 
Munitions. In the second case it was alleged that defen- 
dants had bought from Keighley eighty tons of second- 
hand F.B. rails, and in the third that a few tons of second- 
hand bridge rails had been bought from Caerphilly con- 
trary to regulations. In the end the first and third 
summonses were withdrawn, it being clearly proved that 
the matters arose out of a misunderstanding, and that 
defendants had not the slightest intention of offending 
against a regulation. They held, it appeared, a general 
permit to deal in the things mentioned, but had not under- 
stood that it was their responsibility to assure themselves 
that the seller had a permit sanctioning a particular sale, 
and also to obtain a permit for themselves for each separate 
transaction, in addition to the general authorisation to 
deal. In the second case, in which a fine of £10 was im- 
posed, the offence plainly arose out of inadvertence on 
the part of the office staff, the principals of the firm not 
being cognisant of the matter. It seemed rather unfor 
tunate that the Railway Material Licensing Department 
should have chosen such a firm as Wards to make an 
example of, because it is a concern about whose integrity 
there could be not the slightest question. Indeed, Thos. 
W. Ward, Limited, as counsel for the Crown admitted, 
has rendered valuable assistance to the Dopartment 
referred to since its establishment in 1916, and the head 
and founder of the firm, Mr. T. W. Ward, has personally 
devoted a great deal of his time to the interests of the local 
control scheme. There was nothing, therefore, but sym- 
pathy for defendants ; but the action of the Department 
in bringing the cases should go far to clearing the air and 
making the Government’s requirements plain to all con- 
cerned. In future, regulations must be so understood 
that they are obeyed in the letter as well as the spirit. I 
cannot, however, help feeling that the stroke did not fall 
upon the right back. 


The Merchants’ Position. 
Regarding merchants generally and the com- 
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plaint made by some of them that certain Government 
departments are trying to squeeze them out, T understand 
that the difficulty the latter—the Government Depart- 
ments—have experienced is that a practice still exists, 
where permitted, of one merchant buying stuff to sell to 
another merchant, who probably sells to a fourth party, 
so that before the material traded with reaches the actual 
consumer, several merchants’ commissions have been 
added to the price of it. That seems to be the practice 
Government Departments, in the interests of the con- 
sumer and of national service, are seeking to prevent, and, 
of course, in the process some one is bound to be hurt. 
There may be, however—I am assured there are—in- 
stances in which a genuine merchant deal, by means of 
which material urgently required by a consumer is found 
by a merchant who negotiates at once with the consumer, 
is interfered with by the operation of a too hard-and-fast 
Government Department rule. Such instances are pro- 
bably due to a mistake, but they give rise to the belief 
in the minds of merchants that the intention of the Govern- 
ment is to eliminate the merchant. That that is scarcely 
so must be quite clear from a perusal of the case men- 
tioned in the preceding paragraph, in which it is seen that 
the relations between a given Government Department 
and an important firm of merchants are normally excellent. 


The Small Tools Licence, 


Last week I mentioned that after all the new 
regulation that in future all makers of engineers’ and 
machinists’ small tools must obtain a licence to manu- 
facture referred to a general licence, and not one, as had 
been feared was the case, for each specific order. At that 
tine, however, no copy of the licence had been received 
in this district, though the regulation was to come into 
operation on June Ist. On that day (Saturday) the forms 
of licence arrived, accompanied by other documents, 
and caused so much surprise to manufacturers that the 
various associations concerned convened hurried meetings 
on the Monday to consider their position. In the end the 
associations dispatched a wire to Mr. Winston Churchill 
requesting an interview with him, and intimating that 
until such a meeting they would continue manufacturing 
without recognition of the licence and its accompanying 
conditions. They contend that the conditions shackle 
them as private enterprises, and in that shackled condi- 
tion place the secrets of their businesses in the hands of 
official inspectors. There certainly is an assurance that 
those secrets—-date of orders, names and addresses of 
customers, dates of invoices and deliveries, sale prices 
and prices of goods sold—shall not be disclosed to any 
member of the trade, but manufacturers do not feel safe 
in parting with such secrets to anyone. They are also 
requested to furnish a return for the past seven years 
showing for each year their sales, net profit, the percentage 
of sales to net profit and to capital, rate of on-cost to pro- 
ductive wages and the rate of profit to cost. Manufac- 
turers contend that other conditions, if carried out, 
would break down their valuable selling agencies, to 
whose assistance they are looking in the work of recon- 
structing general trade after the war. The Controller 
of Machine Tools proposes this drastic regulation on the 
ground that it is necessary to ascertain that the control 
of the prices of machine tools and small tools exercised 
by the Department is effective, and that prices are, in 
fact, on a reasonable level, taking into account the in- 
creased cost of production. Tnat is a reasonable enough 
proposal, and one with which manufacturers would not 
disagree ; but what they are indignant about is that so 
much of the control of their own particular businesses 
should be thus passing out of their hands, and the sanctity 
of their transactions cease to be a fact. What they, 
apparently, will ask the Minister of Munitions is that if 
further price precautions are necessary, they should take 
a less inquisitorial form. A further very representative 
meeting of all the associations interested in the manufac- 
ture of engineers’ small tools was held here on Wednesday, 
when an even stronger attitude was taken up, and further 
messages were despatched to the Minister requesting an 
immediate interview. In the meantime the whole case of 
the manufacturers is left in the hands of the deputation 
appointed to meet Mr. Winston Churchill, while the 
licences are held in abeyance. 


Profits After the War. 


The chairman of Cammell Laird and Co. has been 
expressing his views with regard to the Excess Profits Tax. 
Mr.W. L. Hichensthinks it should be retained permanently : 
that “a standard rate of profit might be laid down for each 
industry, and that any excess over that rate earned by a 
company on its capital might be shared with the State in 
certain well-defined proportions.”” That, he considers, 
would be profit-sharing on a broad basis, the whole com- 
munity benefiting. ‘‘ And, after all,’ he adds, ‘ this is 
both just and logical. For on the one hand the firm gets 
its fair rate of profit (the standard), and something more if 
it makes more than the standard. The worker gets his 
time rate, and something more through piecework if he 
works well. The balance clearly is an overpayment by 
the community and should be restored to it.” “* An over- 
payment by the community” sounds a little strange 
coming from the lips of the chairman of a great armament 
concern. It is the kind of statement popular with speakers 
on socialist platforms, but seems to require some thinking 
about in its new setting. But of one thing I am quite 
certain, and that is that Mr. Hichens’ views are likely to 
find precious little endorsement by steel men in this part 
of the world. For the duration of the war a sense of 
patriotism will enable men and firms to agree to almost 
any measure calculated to further the cause of the Allies, 
but when peace comes there must be an absolute reversion 
to the fullest possible freedom in industry and commerce. 
Something special will doubtlessly have to be done to 
assist in the reduction of our enormous National Debt, but 
between that and the maintenance of a so-called ** stan- 
dard rate of profit there is a very wide difference. I have 
chatted , with some of the manufacturers here on Mr. 
: ichens’ views, and I know what they think. They think 

‘at one of the main contributories to the after-war 
prosperity of British trade will be absolute liberty of action 
tor individual firms, and they are convinced that any 
mnanacling of profits in the manner suggested would mean 
# permanent crippling of development work, and a curt 
dismissal of the spirit of initiative. 





Round the Works. 


With all the drawbacks from which the industry 
is suffering, the output of files from this district must be 
very large, for I was at a gathering here on Saturday at 
which it was stated by a leading official of one of the 
principal factories that his firm produced last year no 
fewer than two and a-quarter million files. Of one size or 
another there are about 100 factories in this district. Last 
week I mentioned some of the developments indicated in 
the annual report of the Parkgate Iron and Steel Company 
at Rotherham. It now appears that beside the firm’s 
new blast-furnace just completed, a new gas engine has been 
installed, and a 400-ton mixer is being put down, whilst 
provision is being made for more large gas producers, and 
an electric steel melting furnace is being erected. Firths, 
I notice, are putting the finishing touches to a splendid new 
canteen building, with separate dining halls for men and 
women, each capable of accommodating several hundreds 
at a sitting. The building can also be used for meetings 
and for various forms of recreation for the employees, who 
greatly appreciate the firm’s consideration for their 
welfare. These canteens are becoming a thoroughly 
recognised part of all well-conducted and organised works, 
though in some places I have seen very crude specimens. 
Similarly attention is being paid to the provision of better 
offices for the clerical and other staffs, and such improve- 
ments are finding work for makers of builders’ light cast- 
ings, and lighting, heating and cooking equipments, who 
otherwise are finding business dull, with so little private 
house building in hand. A good deal of steel is being 
dispatched to the East, but generally exports are well on 
the down-slide now, the latest business including steel for 
Montreal, tools for Sydney and Port Elizabeth, sickles for 
Santos, machine knives for Melbourne, Rio and Havre, 
files for Montevideo and Bombay, and cutlery for Singa- 
pore. All the munition departments are as busy as they 
can be, and orders continue to be heavy for presses, rolling 
mills, and oil tanks. One firm has a large number of 
inquiries for oil extractors, and in tramway material 
contracts have just been fixed up by the Glasgow Corpora- 
tion with three firms here for special track work, axles, 
tires and wheels. Hack saws are in great demand, and so 
are all kinds of twist drills. 


Iron, Steel, and Coal. 


There is still little change to note in the position 
of the iron markets here. Deliveries of hematite pig are 
much better than might have been expected, and although 
a stringency continues in the supply of forge and foundry 
qualities little actual inconvenience appears to be experi- 
enced, though the question of further blast-furnaces will 
have to be considered sooner or later, for there seems to be 
no difficulty about ore supplies, the Parkgate Company, 
which is a large ironmaker, being amongst those concerns 
that have made arrangements for increasing their resources. 
The local output of acid steel is on a very large scale, but 
will be larger yet, for there are many large furnaces to come 
into operation shortly, and most of the basic steel used here 
still comes from South Wales. Scrap of all kinds is 
difficult to secure. Reduction of outputs, through the 
withdrawal of men for the Colours, is making the market 
for coal a very hard one, otherwise the situation is not 
changed. Slacks are perhaps in the worst position, and 
that of house coal shows no improvement. Best South 
Yorkshire hards are quoted 19s. to 19s. 6d.; best Derby- 
shire, 18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 
l7s. 6d. to 18s. 6d.; nuts, 17s. to 18s.; washed smalls, 
14s. 6d. to 15s.; best hard slacks, 14s. 3d. to 14s. 9d.; 
seconds, 13s. 9d. to 14s. 3d.; soft nutty, 13s. 6d. to 14s.; 
peas, 12s. to 12s. 6d.; and small slacks, 9s. to 10s. In 
house coals branch is quoted 23s. to 23s. 6d., and best 
Silkstone 20s. to 21s., all per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Tue Cleveland iron trade continues to maintain 
a very cheerful and encouraging tone. Recent weeks 
have seen a steady and continuous improvement in the 
facilities for railway iron to home consumers. Thus it has 
been possible to improve deliveries both on home and 
foreign account ; and there is still plenty of iron available 
where the facilities for removal exist. Very substantial 
deliveries of forge iron have recently been executed, and 
for the moment the principal demand is for foundry 
qualities. Business has been brisk during the past few 
days, but the bulk of the June allocations have now been 
placed, and the adoption of the priority system for Scottish 
consumers is reported to be working satisfactorily, practi 
cally all holders of Class A certificates being assured of 
supplies. For home consumption No. 3 Cleveland pig 
iron, No. 4 foundry, and No. 4 forge, are firm at 95s., 
with a premium of 4s. for No. 1. For export No. 3 is 
114s. and No. 1 119s. 


Hematite Pig Iron. 


Great activity still characterises the East Coast 
hematite pig iron trade, and a big output is maintained. 
Supplies for shipment, however, are still short. Home 
consumers have been absorbing almost the whole of the 
make. For home consumption mixed numbers of East 
Coast hematite are firm at 122s. 6d. per ton, while for 
export to the Allies 147s. 6d. per ton is quoted. 


Iron and Steel Exports. 


A slight reduction as compared with the preceding 
month is recorded in the official return of the shipments of 
pig iron, manufactured iron and steel from the Cleveland 
district for the month of May. During the month 31,599 
tons of pig iron were shipped, which, though 4252 tons 
less than in April, is above the total for any other month of 
the current year. Of this pig iron, 26,277 tons went 
abroad, and 5322 tons coastwise. Of manufactured iron, 
678 tons were shipped abroad and 90 tons coastwise ; 
whilst 5578 tons of manufactured steel went abroad and 


1398 tons coastwise. Thus the total shipments of finished 
iron and steel for the month aggregate 7744 tons, which is 
slightly better than the April total of 6191 tons, but falls 
considerably below the total for any preceding month this 
year. 


Manufactured Iron and Steel. 


In the finished iron and steel industries, manu- 
facturers in this district are quite unable to entertain 
ordinary commercial inquiries, the whole capacity of the 
works still being absorbed by munition and shipyard 
requirements. Very great efforts are being made to 
increase the output of shipyard steel, the demand for which 
is intense. A rationing scheme has now been introduced, 
and it should make matters much more satisfactory for 
users of steel for tool-making, &c. Under the scheme 
the balance of steel remaining after all purely war needs 
have been met becomes available for distribution among 
the class of users referred to. The turning out of large 
quantities of material, both iron and steel, for purely 
Government purposes absorbs the whole time and attention 
of malleable iron makers, and the pressure is most intense. 
Exports of all descriptions are very strictly controlled, 
permits only being issued for limited quantities to the 
Allies and Dominions. The principal quotations for the 
home trade are as follows :—Steel ship plates, jin. and 
upwards, £11 10s.; 5/,in., £11 15s.; }in., £12; under 
tin. down to 3/,,in., £14 10s. ; under 3/,gin. down to }in., 
£16 ; under 1/,in. down to #/sin., £17; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship 
rivets, £19 10s. ; common iron bars, £13 17s. 6d.; best 
bars, £14 7s. 6d.; double best bars, £14 15s.; packing 
iron, £13 10s.; packing iron, tapered, £17; iron ship 
angles, £13 15s. ; steel hoops, £17 10s. to £18 10s. ; sheets 
produced by steel re-rollers, above */,gin. thick, £16; 


3/,,in. and under to 16 gauge, inclusive, £16 10s. ; 
under 16 gauge to 20 gauge, £17; under 24 


gauge to 26 gauge, £18; steel rounds, squares, &c., 
£12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d. ; packing iron, £15 10s. ; packing iron, tapered, 
£19; iron ship angles, £15 to £15 10s. ; iron ship rivets, 
£21; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15 ; steel joists, £13 10s. ; steel hoops, £19 to £20 ; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; 
steel strip, £17 10s. to £18 10s. ; heavy steel rails, £12 5s. 
to £13 5s, 


Scrap. 


The conditions in the scrap trade continue very 
difficult for the negotiation of new business. Supplies 
of all descriptions are on an inadequate scale. In a large 
measure, however, the scarcity is due to the lack of 
transport facilities. Carters are now so few that long 
delays occur before scrap and other materials needed can 
be got away from works which are not connected with the 
railways. It is rumoured this week that best cast scrap 
will shortly be brought under control, with a maximum 
price of about £5 5s. per ton, plus the usual extra charges. 
At present the material commands £6 to £6 5s. per ton. 
The principal quotations are :—Wrought iron scrap, 
mixed with steel or other materials, £2 10s. ; second-hand 
rails, £10; heavy steel melting scrap, without guaranteed 
analysis, £5 5s.; steel turnings and borings, mixed with 
wrought iron or other materials, £2 10s. ; all other classes, 
heavy or light, £5 5s. ; heavy steel melting scrap, guaran- 
teed analysis not over 0.04 per cent. phosphorus and 
sulphur, £6 5s. ; not over 0.05 per cent., £6. 


The Coal Trade. 


Quite an abnormal position prevails in the 
Northern coal trade. The shortage of supplies has been 
further accentuated during the week, and therewith the 
demand has developed still greater urgency, for while the 
official requisitions are heavy, the neutral inquiry seems to 
have been stimulated by the reports of coal scarcity, and 
orders are flowing in which have small chance of being 
executed at present. Prices for neutral shipment now 
stand at extraordinary figures, best steams being 55s. to 
60s.; seconds, 50s.; unscreened, 40s.; and smalls, 
35s. to 40s. ; while for Durham coals, special Wear gas is 
now 44s. 6d. ; Tyne primes, 40s. : coking coals, 40s. ; and 
bunkers from 32s. 6d. to 50s.; the last-named being 
difficult to buy even in small parcels. The scarcity of 
large steam coal is drawing attention to smalls, of which 
there are huge stocks in Northumberland. Indeed, for 
the Scandinavian countries—the chief customers just 
now—the Coal Control Department is only granting 
licences for large coal on condition that the cargoes 
include 25 per cent. of smalls, while the Department is 
urging merchants to recommend the shipment of 
unscreened steams whenever possible. This is quite a 
good plan for assisting to utilise small coal, and 
Scandinavian buyers are falling into line, even taking, in 
certain cases, entire cargoes of smalls. The coke trade 
also displays strong activity. The supplies are also short, 
while the call for the different makes of foundry is exten- 
sive. Nothing below 50s. will be entertained for export, 
while up to 60s. is forecasted. Gas coke is firm at 38s. to 
40s., f.o.b. Principal quotations for the home trade are as 
follows :—Best Blyth steams, 29s. 6d. to 32s. 6d. ; second 
Blyth steams, 25s. 6d. to 28s. 6d.; Tyne prime steams, 
29s. 6d. to 30s. 6d. ; unscreened for bunkers, 23s. 6d. to 
25s.; household coal, 22s. 6d. to 23s. 6d. for the home 
trade; 32s. 6d. to 35s. for export; best Blyth smalls, 
21s. to 22s. 6d. ; North Northumberland smalls, 22s. 6d. ; 
smithies, 27s. 6d. to 32s. 6d.; peas and nuts, 31s. to 
33s. 6d. Durhams :—Steam (locomotive), 31s. to 32s. 6d. ; 
special Wear gas, 26s. 6d. to 29s. ; best gas, 25s. to 27s. 6d. 
second gas, 23s. 6d. to 26s. 6d.; ordinary bunkers, 26s. 
best bunkers, 27s. 6d. ; superior qualities, 30s. ; smithies, 
29s. 6d. to 33s. 6d.; peas and nuts, 3ls. to 33s. 6d. ; 
coking coals, 19s. 6d. to 20s. 6d.; patent oven coke, 
42s. 6d. to 45s.; blast-furnace coke, 33s.; gas coke, 
32s. 6d. to 35s. 
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SCOTLAND. 
(From our own Correspondent.) 


Paper from Sawdust. 


Reports from the new works, recently opened 
at Kinghorn, Fifeshire, for the production of saw pulp 
for paper making are full of promise. Experiments have 
already produced a paper containing 35 per cent. of im- 
ported material and 30 per cent. of waste. It will there- 
fore be possible to manufacture newspaper with something 
like 65 per cent. of home materials, compared with 70 per 
cent. of imported materials as formerly. A considerable 
supply of sawdust is available, and it is estimated that 
30,000 tons of saw pulp can be produced per annum. The 
works at Kinghorn manufacture the pulp only, the paper 
being made in Aberdeenshire mills. 


Pig Iron. 


There has been no change in the position of the 
Scotch pig iron trade. The pressure for deliveries is fully 
maintained, particularly for hematite for the local steel 
works. Forge and foundry qualities are in constant 
demand, but supplies of these irons are somewhat difficult 
to arrange, outputs being restricted to some extent by the 
extra attention given to the production of steel making 
qualities. Exports are still more or less of a dead letter. 
After home requirements are met, practically nothing is 
left for disposal, and any surplus material is going to Allied 
countries. Nevertheless, export quotations remain on a 
high level. 


Approximate Quotations. 


Export prices of Scotch pig iron are still in the 
region of the following figures :—Monkland and Carnbroe, 
f.a.s. at Glasgow, Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 
135s.; No. 3, 130s.; Clyde, Summerlee, Calder and Lang- 
loan, Nos. 1, 150s.; Nos. 3, 145s.; Glengarnock, at Ar- 
drossan, No. 1, 140s.; No. 3, 135s.; Eglinton, at Ardrossan 
or Troon, and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 
135s.; Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


Nothing has occurred to alter the situation in 
the finished steel and iron trades. Makers are expending 
their energies in the production of war materials, and little 
or nothing of a private nature is going through. Pro- 
ducers are still somewhat short of raw and semi-finished 
materials, but there is a possibility of an increase in the 
supplies of the American article, which would bring con- 
siderable relief. The steel works are experiencing a heavy 
demand for small-sized sectional steel, and also for ship 
plates. It is said that billets are to b2 obtainable at more 
favourable prices, but, in the meantime, the cost is of 
secondary importance to the supply. The output of black 
sheets is easily absorbed on production. Malleable iron 
makers are favourably placed as regards orders, but still 
find great difficulty in keeping clear of arrears. Small 
sizes are in pressing demand, and with the works more 
interested in the production of steel than of iron, con- 
sumers have an occasion to wait a considerable period for 
deliveries. A big turnover is being done in cast iron pipes 
for national purposes. Few licences are now granted for 
export, and this department is practically without move- 
ment. Opportunities for shipment are very scarce, as after 
hom? requirements are satisfied there is really nothing left 
worth while disposing of. 


Coal. 


The feature of the Scotch coal trade is still the 
fact that outputs continue insufficient to meet demands. 
In the western district all classes of fuel are in restricted 
supply, without much prospect of an improvement in that 
respect. There are no signs of easing in local industrial 
and household demands, while shipments could easily 
show larger returns if the coals were available. Ell coal 
is quoted, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. 
to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 21s. per ton. For neutral 
shipments 2s. 6d. per ton must be added to these figures. 
In the Lothians and Fifeshire the situation is also un- 
changed. In the former Admiralty orders are still pro- 
minent, shipments are fairly good, and the local turnover 
is satisfactory. Busy conditions continue in Fifeshire. 
Shipping demands show an improvement, and high values 
are ruling for neutrals. Home requirements are also large, 
and consumers are only able to secure bare supplies. Best 
steams are quoted, f.o.b. at Leith, 26s. 6d.; secondary 
qualities, 25s. 6d.; first-class screened navigations, f.o.b. 
at Methil or Burntisland, 29s. to 31s.; first-class steams, 
28s.; third-class steams, 24s. per ton. For neutral ship- 
ments, 2s. 6d. or more per ton must be added to these 
quotations, with the exception of Lothian secondary 
coal. The aggregate shipments from Scottish ports during 
the past week amounted to 154,124 tons, compared with 
138,812 in the preceding week, and 146,318 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


The Tredegar Strike. 


Work is again in full swing at the Tredegar 
collieries, and the other mines in Monmouthshire which 
were idle as a consequence of the dispute affecting 
men at the Markham colliery owned by the Tredegar 
company. The men have gained a principle, which 
as a matter of fact had been conceded a long time 
ago by some undertakings, while for the three and a 
half weeks during which they were on strike the men 
sacrificed about £90,000 in wages. The extension of the 
strike to other collieries on sympathetic grounds is esti- 
mated to have meant that altogether the miners in Mon- 
mouthshire lost about a quarter of a million pounds in 
wages. What the strike entailed in cost, from the point 
of view of the national interest, cannot be measured, but 
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at the least over a quarter of a million tons of coal could 
have been produced during the period of idleness, and for 
these coals ships were detained in port, and valuable time 
was lost. The men claim to have won a big victory, but in 
reality they have not secured more by withholding their 
labour up to Friday night last than was conceded to them 
by the owners’ representatives on the Joint Disputes 
Board a week earlier. 


House Coal Supplies. 


The order of the District Coal and Coke Supplies 
Committee for South Wales and Monmouthshire, relating 
to the supplies to be allowed to consumers, has met with 
considerable criticism on the score of a disparity in the 
allowances specified. Under this Order a person occupying 
a cottage is allowed to take delivery of 5 cwt. per week, 
whereas the occupier of a large house can only have one 
ton per month. This works out at 12 tons per annum for 
the large house, while the cottager, who probably has only 
one fire, can have an allowance of 13 tons per annum. It 
is, however, understood that the regulation is only tem- 
porary, and is designed to secure for the time being a closer 
equality of distribution, and will only be in force until the 
end of this month. There has been a rush of orders 
recently on the part of consumers who can take ina truck 
load, and the Order was issued to check such heavy deli- 
veries. 


Unofficial Strike. 


The steel workers and locomotive enginemen at 
Ebbw Vale, who for a week were on strike, which was not 
recognised by their union, resumed work on Monday last. 
The dispute concerned the dismissal of an engineman, and 
the men stopped work and refused to resume until the man 
was reinstated. The whole of the Ebbw Vale Company’s 
works, including the blast-furnaces at Ebbw Vale and 
Victoria, and the by-product plant, was rendered idle. 


Cardiff's Public Works Reform. 


Mr. E. J. Elford, the city engineer at Cardiff, 
submitted to the Public Works Committee his report on 
the reorganisation of his department. He recommended 
the division of the city for constructional and maintenance 
work into three divisions instead of six, with an inspector 
and assistant inspector for each district, the whole acting 
under a superintendent of works. Each district is to have 
one main depét with subsidiary depéts. Numbers of 
other recommendations are included in the report, the 
object being to improve supervision of work and achieve 
efficiency. The Trade-street depdt is to be re-arranged, 
with the introduction of labour-saving appliances, the 
dismantling and disposal of all obsolete plant, and the 
provision, as soon as possible, of electric vehicles for the 
collection and delivery of house refuse and of motor street- 
sweeping machines. As regards the disposal of refuse 
recommendations are made to secure the recovery of much 
valuable material urgently needed for national purposes 
by the erection of a building and plant at a cost not to 
exceed £1000. The report was adopted by the committee, 
with the recommendation for the purchase, among other 
items, of two scarifiers at a cost not to exceed £230, and 
the erection of plant for the recovery of material from 
refuse at a cost not to exceed £1000. 


Current Business. 


There has been no business of any account during 
the past week, as although work in the Monmouthshire 
district was resumed last week-end, the accumulation of 
tonnage is so great as to absorb all the coals available this 
week and probably next. The authorities have as a con- 
sequence declined to release coals, and salesmen who can 
see that they are likely to be busy for some time are unable 
to quote for neutral business, and therefore the schedule 
prices nominally prevail. All classes of coals are in strong 
demand, including supplies for home consumption. 
Smalls are also very scarce, especially leading bunker 
qualities, and even inthecase of other typesthe tone is good, 
and supplies that have in past slack times been banked 
have been taken up. Coke is very inadequate to the 
inquiries, while patent fuel manufacturers have more 
orders than they can comfortably cope with. Makers 
have received an application from their workmen through- 
out the South Wales district for 124 per cent. increase in 
their wages. The rates vary at the different ports, and 
range from 50 to 75 per cent. above pre-war earnings. 
The matter will be settled by the Committee on Produc- 
tion. Pitwood is scarce, except in the matter of home- 
grown supplies, and the tone is very steady. 


LATER. 


Very strong conditions are maintained in the 
coal trade, and the only coals being released by the 
Admiralty are those specially required for France for 
railway and munition purposes. Neutral business is 
almost completely at a standstill, as coals are unobtainable. 
Still the nominal price indicated for supplies for neutral 
destinations is round about 40s. for good quality steams. 
The pressure for nuts, beans and peas is unprecedented 
for prompt loading. It is confidently expected that the 
Coal Controller will increase very shortly the price of coal. 
particularly in view of the demands made by the miners 
for increased wages. It is believed to be very probable 
that the advance in the price of coal will come into opera- 
tion on July Ist. Coke is exceedingly firm and 60s. has 
been conceded for a small lot for neutral business. Patent 
fuel is unobtainable for early shipment and pitwood rules 
at the maximum of 65s. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal: Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 31s.; steam smalls, 20s. 6d. to 
24s.; washed smalls, 25s.; best Monmouthshire Black Vein 
large, 32s. 6d.; ordinary Western Valleys, 3ls. 6d.; best 
Eastern Valleys, 31s. 6d.; seconds, Eastern Valleys, 30s. 6d. 
Bituminous coal: Best households, 35s. 6d.; good house 
holds, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; smalls, 
28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 24s. 6d. 
and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed nuts, 
32s. 6d.: seconds, 31s.; best washed peas, 30s.; seconds, 29s.; 
patent fuel, 32s. 6d. Coke, 50s.; pitwood, ex ship, 65s. 
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Newport. 


Operations on the market have been very quiet, 
as so little coal has been available. The requirements of 
waiting tonnage have been so heavy that salesmen have had 
no spare supplies to offer for sale, The tone all round ig 
very firm, and similar conditions prevail in the coke and 
patent fuel departments. Schedule prices (less 2s. 6d. for 
France and Italy) :—Steam coal: Best Newport Black 
Vein large, 32s. 6d.; Western Valleys, 31s. 6d.; best 
Eastern Valleys, 3ls. 6d.; othe: sorts, 30s. 6d.; steam 
smalls, 20s. 6d. to 23s. Bituminous coals: Best house, 
35s. 6d.; seconds, 33s. 3d.; patent fuel, 32s. 6d.; pitwood, 
ex ship, 65s. 


Swansea. 


The tone of the market has continued very 
steady, which is due very largely to the diversion of tonnage 
to take coals at Swansea, owing to the recent strike at 
Monmouthshire collieries. The yosition of collieries in 
the western area has, as a consequence, improved recently, 
Anthracite large, cobbles and nuts, and other machine 
made descriptions have ruled firm, but culm and duff have 
been easy. Steam coals have also moved off very freely. 
Schedule prices (less 2s. 6d. for France and Italy) : 
Anthracite : Best breaking large, 32s. 6d.; second breaking 
large, 31s. 6d.; third breaking large, 30s.; Red Vein large, 
28s.; machine made cobbles, 41s. 6d. to 45s.; French nuts, 
41s. 6d. to 45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. (id. 
to 37s. 6d.; machine made large peas, 22s. 6d.; rubbly culim, 
13s. 6d. to 15s. 6d.; duff, 9s. to 10s. 6d. Steam coal: Best 
large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 24s. 6d. and 
26s.; smalis, 19s. 6d. and 21s. 6d. Bituminous coal : 
Through and through, 29s. 6d.; smalls, 26s. 6d.; patent 
fuel, 32s. 6d. 


Tin-plates. 


The market shows no development compared 
with a week ago. The tone is very steady, and outputs 
are not quite so good. Quotations: I.C. 20 x 14 112 
sheets, 33s. ; block tin, £345 per ton cash and for three 
months Copper, £110 per ton cash and for three months. 
Lead: Spanish, £29 10s. per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Royat Instrrution oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. 1. ‘The Romance of Petroleum,” by Sir 
Boverton Redwood. 5.30 p.m. 

Crrcie oF SCIENTIFIC, TECHNICAL AND TRADE JOURNALISTS.— 
Hall of the Institute, Tudor-street, London, E.C. 4. Address on 
‘The New Household Fue! and Lighting Order (1918),”’ by 
Sir G. Calthrop. 3 p.m. 


SATURDAY, JUNE 8ra. 


MANCHESTER GEOLOGICAL AND Mininc Socrety.-—Messrs, 
Lomax Paleo Botanical Company’s Works, Okenbottom. 
Tonge. Paper, ‘‘ The Micro-Chemical Examination of Coal in 
Relation to its Utilisation,” by Mr. James Lomax. 3.30 p.m. 


MONDAY, JUNE 10ra. 


Socrety or ENGINEERS (INCORPORATED).—Apartments, 
Geological Society, Burlington House, Piccadilly, W. Special 
lecture on ‘“‘ War on and Under the Sea,” by Mr. Edwin Hall, 
illustrated by lantern slides. 5.30 p.m. 


TUESDAY, JUNE 1lts. 


Tse Junior InstiTruTION oF ENGINEERS (NorTH-EASTERN 
Sectton).—Mining Institute, Neville-street, Newcastle-on-Tyne. 
‘The Applications of Static Transformers,” by Mr. S. A, 
Strigant. 7.15 p.m. 

INsTiTUTION oF Ratiway Sienat Enoineers.—Midland 
‘Grand Hotel, St. Pancras. Mr. Thorrowgood will reply to 
discussion on his paper. Discussion on following paper: “A 
Graphical Method of Solving D.C. Track Circuit Problems,” by 
Mr. H. M. Proud. 2.30 p.m. 

FRIDAY, JUNE l4ru. 

Tue Royat Sanitary InstituTe.—Council Chamber of the 
Municipal Buildings, Taunton. Discussion: “‘ Disinfection = 
its Place and Practical Application in Public Health Work,” to 
be opened by W. G. Savage, M.D., and Mr. Thomas Lowther. 
11 a.m. 

THURSDAY anp FRIDAY, JUNE 13rH anp 14TH. 

Tue InstiruTION oF MINING n : 
Geological Society, Burlington House, Piceadilly, W. 1. 
meeting. Thursday, 11 a.m.; Friday, 10 a.m. 


EnaGInrers.—Rooms of 
General 


WEDNESDAY, JUNE 19ru. 


British Science Guitp.—Mansion House. Annual meeting. 
Address ‘* Education, Science and Leadership,” by Right Hon. 
Lord Sydenham. 4 p.m. 


THURSDAY anp FRIDAY, JUNE 207H anv 2Isr. 


INcoRPORATED MunicipaAL ELECTRICAL AssociaTION.—Town 
Hall, Manchester. Annual general and other business meetings 
Thursday, 10.a.m.; Friday, 9.30 a.m, 








CATALOGUES. 


British THomson-Hovuston Company, Limited, Rugby.— 
Descriptive List No. 41714 (superseding List No. 4171). Well 
illustrated pamphlet giving detailed descriptions and particulars 
of motor-operated oil-break switches. 

British THomson-Houston Company, Limited, Mazda 
House, 77, Upper Thames-street, London, E.C. 4. Price List 
No. 10,482. Illustrated descriptive pamphlet dealing with 
B.T.H. Floodlight Projectors for use with half-watt type lamps. 

Bennetr’s IRoNrouNDRY Company, Limited, Green-lane, 
Stockport.—Illustrated leaflet giving prices of several types, of 
seats specially designed for the use of operatives in munition 
works and factories, and for attendants in stores, shops, &e. 
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EMPLOYERS AND THE TRADE BOARDS BILL. 


THe Employers Parliamentary Council has issued a 
memorandum on the Trade Boards Bill which gives 
powers to the Minister of Labour to establish Wages 
Boards for the compulsory fixing of rates of wages which 
employers may legally pay. The Bill is an extension of 
the Trade Boards Act (1909), which is restricted to what 
were called ‘‘ sweated industries” ; and is regarded as an 
attempt to fix permanently the inflated wages and artificial 
conditions of employment prevailing during the war. 
Under the principal Act extensions could be made only by 
Provisional Order confirmed by Parliament, thus securing 
to all opponents the right of being fully heard. The 
present Bill transfers powers from the Board of Trade to 
an individual Minister, practically removes the safeguards 
given by the principal Act, deprives opponents of the right 
to be heard by Parliament against an order, and places 
them at the mercy of a State Department without any 
power of resistance. The Employers Parliamentary 
Council is not aware of any reason for departure from the 
present course of procedure, and therefore urges the 
retention of the safeguards now existing, and submits 
that such a Bill should not be promoted in anticipation of 
the proceedings of the Joint Standing Industrial Councils 
to be established in the several industries, among the 
essential functions of which will be the fixing of rates of 
wages to correspond with the demand for ‘‘a higher 
standard of comfort generally’; and it further submits 
that to give general powers to a State Department to 
trespass upon the legitimate province of these bodies, 
which would possess a practical knowledge of the facts 
and circumstances relating to the industries they represent, 
would be unwise and harmful, and likely to be strongly 
resented by the Joint Councils, which will naturally be 
jealous of their own authority and powers. If these 
Joint Councils cannot be trusted to settle harmoniously 
such a fundamental matter as the fixing of the rate of 
wages without their arrangements being subject to the 
decisions of a Statutory Wages Board, set up possibly 
at the inssigation of a small number of discontented 
persons, their prestige will, it is contended, be destroyed, 
and the scope of their operations will necessarily be 
seriously diminished. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
ORDERS 


For the week ending June 15th, 1918, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 


Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Drills as usval. 

Saturday, June 15th.—Commandant’s Parade at headquarters 
2.30 for Drillin Hyde Park. Dress: Drill Order with rifles. 

Special Orders.—All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 

Summer Camp Arrangements are now being made for this 
Camp to start on August 3rd. 

By order, 
C. Hiaerns, 
Captain, R.E., Adjutant. 
June 8th, 1918. 








Evectric Power Suprpry anp Coat. ConseRVATION.—We 
have received from the Hon. Secretary of the Engineers’ Club, 
Manchester, a pamphlet containing a report of a debate which 
was held at this Club on March 5th last, upon the above subject. 
The principal speaker was Mr. 8. L. Pearce, M. Inst. C.E., who 
criticised somewhat severely several features of the Interim 
Report of the Coal Conservation Sub-Committee. In view of 
the publication last week of the report of the Committee 
appointed by the Board of Trade on electric power supply, the 
opinions expressed in the debate are interesting, and seem to 
have anticipated the Committee’s findings in many respects 
Copies of the pamphlet are obtainable from the Hon. Secretary 
of the Engineers’ Club, Manchester. 


Enciish WeEaTHER.—According to the report of the 
Astronomer Royal, presented to the Visitors on June Ist, the 
mean atmospheric temperature at Greenwich, ending April 30th, 
1918, was 50.0 deg. or 0.4 deg. above the average of the 75 years 
1841-1915. The highest temperature in the shade was 93.2 deg. 
on June 17th, and the temperature exceeded 80 deg. on 15 days. 
The lowest temperature was 17.2 deg. on December 19th, and 
on 53 days fell as low as 32.0 deg. The mean daily horizontal 
movement of the air was 298 miles, which is 14 miles above the 
average of the previous 50 years. The greatest daily movement 
767 miles, was recorded on November 24th, and the least, 
47 miles, on December 20th. The greatest recorded pressure 
on the square foot was 18.8 Ib. on October 25th; the greatest 
velocity in one hour, 46 miles, was registered on the same day. 
The duration of bright sunshine registered by the Campbell- 
Stokes instrument was 1668 hours out of a possible 4456 hours, 
or 36.1 per cent. January provided more and April less than 
any corresponding month since the present instrument was set 
up in 1897. The rainfall was 28.06in., or 3.82in. above the 
average for the period 1841-1915. The number of rainy days 
(0.005in. or over) was 156. March with 0.97in. was the driest. 
and August with 4.56in. the wettest month. 


MANCHESTER STEAM UsERs’ AssocraTIon.—In presenting the 
report for the year 1917, the Committee of Management of the 
Manchester Steam Users’ Association congratulates the members 
on the results attained. Compared with 1916 the total number of 
boilers under inspection shows an increase of 348, The gross 
total of boiler examinations in 1917 was 22,275. Of these 
11,206 were “‘ internal,” “ flue,” and “‘ entire,” which is the 
highest number hitherto reached in one year. No explosion has 
occurred from any boiler under inspection and guarantee during 
the year, and it may again be stated that no life has ever been 
lost from any cause which the association could or ought to have 
prevented. During 1917 first inspections were made of nearly 
700 boilers and pressure vessels, in addition to steam pipe ranges. 
About 7 per cent. of the boilers required structural strengthening 
to render them fit for work, or were unsuited for the purpose 
intended. The wave of boiler mishaps mentioned in the last 
annual report seems to have passed away. It was attributed to 
the employment of inexperienced firemen owing to the exigencies 
of the war, but further experience, and the fact that the men have 
come in contact with the association’s inspectors when examining 
the boilers, and have had the opportunity of receiving advice, 
has led to their giving more intelligent and vigilant attention to 
their duties 
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BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent office 
Sale Branch, 25, Southampton buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. 


115,211 (472 of 1918). January 8th, 1918.—GENERATOR FOR 
Mixep STEAM AND ComBusTION Propucts, Arnold Cornet, 
and another, Quaregnon, Belgium. 

TuHIs apparatus consists essentially of a closed chamber A, 
cylindrical towards the burner B, and having a curved form C at 
its other end. This. body is surrounded by a water jacket. 
Water enters this jacket by the opening D and leaves by the 
injection valves E, which are side by side, and the orifices I are 
flattened in order to divide the jet. The burner B is connected 
to the body by means of socket or screw. Airis introduced under 
pressure through the passage F, and the combustible material is 
introduced through the orifice G into the chamber H, where it is 
heated and vaporised : then it is led by the tube T to the valve U, 
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and escapes by the opening K. An opening L, closed by a plug, 
gives access to the interior of the apparatus, and allows the 
burner to’be lighted. Another opening, similar to the opening 
L, may be provided nearer to the burner in order to facilitate the 
lighting. The flange M connects the apparatus to the steam 
chamber, which is provided with a safety valve, a monometer, 
and a steam outlet valve. The chamber in which the mixed 
steam and combustion products ere collected is connected to the 
generating apparatus its lower part. The feeding of the 
apparatus requires an air pump for the burner, a water pump, 
and a small pump for the combustible liquid. They may be 
mounted upon the same frame, the air pump being cooled by the 
water circulating around the pump cylinder.— May 2nd, 1918. 


115,190 (15,615 of 1917). October 26th, 1917.—AuTomatio 
Borer Feep Mecuanism, Wilhelm Steinmann, 57, Col- 
marer Strasse, Basel, Switzerland. 

This invention relates to an automatic apparatus relying upon 
the periodical equalisation of pressure for delivering the water 
of condensation back to a steam boiler. Two forms of con- 
struction are shown in Figs. 1 and 2. In the former the con- 
densed water is under pressure, and in the latter the condensed 
water is not under pressure. The appliance, according to Fig. 1, 
comprises a condensed water collecting vessel A serving as water 
supplying vessel, provided with safety valve B, a back pressure 


valve C, a heating body D, serving also as injector, a second back | 


pressure valve E, a cooling coil F, a condensed water trap G of 
any desired construction, and connecting pipes H I. The 
heater D consists of two collecting tubes, and a number of inter- 
mediate inclined evaporating tubes placed in the flue of the 
boiler K. The condensed water coming from the pipes accumu- 
lates in the vessel A, the safety valve B of which is adjusted to a 
lower pressure than that under which the condensed water 
stands. At the commencement of the operation the condensed 


N° 15.190 






































water flows immediately on through the back pressure valve C 
into the heater D placed in the flue of the boiler. The condensed 
water collects in the heater. Under the influence of the burning 
gases it evaporates and closes the back pressure valve C owing 
to the pressure developed. The pressure now increases further 
until it exceeds the pressure in the boiler, and forces the water 
through the pipe H over the back pressure valve E into the boiler. 
The pipe H is so connected to the heater D that the water 
from it is then forced over without remainder, and its heating 
surfaces are consequently left dry. The heater remains filled 
with superheated steam, which is gradually condensed in the coil 
F, whilst the condensed water escapes to the outside through the 
trap G. As there is no more water in the heater capable of 
evaporating, the pressure in it diminishes by the condensing of 
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the steam in the coil F until the in the vessel A can again 
open the back pressure valve C, and water from the vessel can 
again flow into the heater D.—May 2nd, 1918. 


PUMPING AND BLOWING MACHINERY. 


115,070 (5627 of 1917). April 21st, 1917.—-CenTRiFUGAL 
Pumps anp Fans, Gwynnes, Limited, and another, Hammer- 
smith Ironworks, Hammersmith. 

The object of this invention is to increase the efficiency of 
centrifugal pumps and fans in which the fluid enters between the 
blades of the impellers about their centres of rotation, and travels 
through the passages between them to the peripheries. The 
impeller is formed with blades, the inlet portions of which are 
curved inward away from the direction of rotation, the passages 
between the blades curving with regard to the direction of 
rotation forwardly near their inner ends of the blades and rear- 
wardly towards their outer ends. Fig. 1 is a diagram illustrating 
in side view a pump impeller with blades according to this 
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invention ; the impeller is of the open double inlet type, and is 
intended to run at a speed of, say. 600 revolut per t 
against a head of 30ft. Fig. 2 is a similar view to the same scale 
of a pump impeller of the same type, but intended to run at a 
considerably lower speed, say, 300 revolutions per minute 

ainst the same head. It will be seen from these figures that the 
blades are of the usual form from about the point X to their 
outer ends, but that from the point X to their inner ends they 
are curved inwardly away from the direction of rotat which 
is indicated by the arrow. For comparison in each in 
connection with one of the blades dotted lines indicate what 
would be substantially the form of the inner portion of the blade 
if it were shaped in the usual way from outer to inner end.— 
April 22nd, 1918. 








INTERNAL COMBUSTION ENGINES. 


June 20th, 1917.—V-tyPze ENGINEs, 


15,132 (8839 of 1917). 
’ ‘ S' Woodview, Finchfield, Wolver- 


Sydney Slater Guy, 
hampton. sae: ’ 
The object of the present invention is to construct an engine 
of the V-type, so as to “Ar er — the aye ener rg 
r and piston, for the Urpose O inspection, adjustments, 

ps 2ro ne ' pl t = i The valves A A are 
a on the inside of the engine with their axes making an 
acute angle with the axes of their respective cylinders C C, and 
are operated directly from a single cam shaft D which is common 
to both sets of valves. The disposition of the valves has the 
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further advantage that it leaves no pockets in the combustion 
chamber, whilst, owing to the fact that the valves are directed 
towards the cylinder heads, they may be ground in their seats or 
withdrawn in a direct manner from the cylinders without dis- 
turbing the cam shaft, valve tappets, and contiguous operating 
parts. A further important feature arising from the construction 
above described is that one or more sparking plugs E may be 
advantageously arranged centrally over the pistons.—May 
2nd, 1918. 


115,143 (9647 of 1917). July 4th, 1917.—Two-sTroKkE ENGINE, 
George Enoch Stanley, 23a, Coundon-road, Coventry. 

This is a two-stroke engine with more than one exhaust valve 
for each cylinder. In the drawing two valves F G are shown of 
the poppet type arranged side by side in a pocket A extending 
from the cylinder head. Beneath the valves separate cham- 
bers are provided, leading by means of pipes toa silencer. 
The valve actuating hanism may comprise a shaft driven at 
half engine speed, and provided with one cam swell for each 
exhaust valve. These cam swells are arranged at an angle of 
180 deg. so that the valves are actuated alternately. remaining 
open during the scavenging stroke of the piston. Obviously, if 
desired, the cam shaft may run at quarter engine speed, two 
swells then being provided on each cam. In operation one valve 
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serves for one exhaust stroke, and the other for the next, and so 
on. Each valve therefore is subjected only to the effects of one 
half of the exhaust strokes ; and has an opportunity of cooling 
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between each operative period. Excessive temperatures are 
therefore avoided.— May 2nd, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


115,138 (9377 of 1917). June 29th, 1917.—Toort HoLpEerR For 
Latues, Alfred Herbert, Dunley Manor, Whitchurch, 
Hants, and another. 

This is a multiple tool holder in which the tools are provided 
one behind the other, each tool being arranged to cut more 
deeply than the preceding tool, and means are provided for 
removing each tool successively out of the cutting position as 
it arrives at the end of the path allotted to it. One form of the 
invention is shown in Figs. 1-3. The operation is as follows :— 
When the tool holder A is started, all the tools B are in the 
operative position and they come into operation on the work X 
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one behind the other until all of them may be at work at the 
same time. As the holder advances, the stepped bar C is brought 
against the stop K, which is so adjusted that when the front tool ! 
arrives at the end of the traverse intended for it on the work, the 
bar C will have been arrested and the holder advanced along it 
to such position that the front tool is brought opposite the step 
D of the bar. As soon as it reaches this position, the spring 
controlled detent E thrusts the tool back in its guideway in the 
carrier and thus throws it out of operation; the same action 
takes place with each of the other tools in succession.— May 2nd, 
1918. 


WATER PURIFICATION. 


112,127 (17,607 of 1917). November 28th, 1917.—WaTER 
Sorrenine Apparatus, Hans Reisert, Cologne-Braunsfeld, 
Germany. F 

This is an improved process of softening water by base- 
exchanging agents admixed after previously removing the free 
and half-bound carbonic acid. It consists in boiling the water 
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before it is treated with the base exchanging agents. The 
apparatus is shown in section herewith. A is the boiler within 


through the pipe I. The steam, in heating the water, becomes 
fully condensed, thereby avoiding any loss. The boiled water 
then passes through the pipe F into the cooling apparatus B, 
the pipes of which are surrounded by the heated water, which 
thereby becomes cooled down, the fresh cooling water entering 
at D and, being preliminarily heated, passes up through a pipe 
E into the vessel A. From the cooling apparatus B the water 
flows through a connecting pipe G into the reservoir C, within 
which the base-exchanging agents are contained. From the 
reservoir C the water i sues at H in a clean, soft state-—May 2nd, 
1918. 


MISCELLANEOUS. 

115,066 (5567 of 1917). April 20th, 1917.—ManuracrurRE OF 

Toluol, Frederick Thuman, 38, Victoria-street, Westminster. 

(A communication from Owen Brooke Evans, 83, Lincoln- 
avenue, Landsdowne, Philadelphia, U.S.A.) 

In the process covered by this invention naphtha is subjected 
to a temperature of about 1500 deg. Fah. in the presence of 
steam or water gas or a mixture of both in a checker brick 
chamber. It is thus converted into a hydrocarbon gas and 
into a vapour consisting of toluol and other members of the 
aromatic series. This vapour is later condensed out of the gas 
as a drip from which the toluol can be recovered by distillation. 
The apparatus is shown in the accompanying drawing, in which 
A is the generator, B the carburetter, C the fixing chamber or 
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superheater, D a washbox, E a cooling coil, and F a drip recept- 
acle. G are air connections for blowing the generator to make 
producer gas and for burning the producer gas to preheat the 
checker brick H. This operation is called the blow or blast 
and during it the products of combustion pass off at J. K are 
steam connections for introducing steam through the fire so as 
to make water gas, which traverses the apparatus and can be 
led away mixed with fixed hydrocarbon gases at L; this opera- 
tion is called the run. M is a connection for admitting steam to 
the carburetter. The described steps, that is the blow and the 
run, are repeated alternately. N and O are inlets to the interior 
of the apparatus.—A pril 22nd, 1918. 


115,100 (6121 of 1917). April 30th, 1917.—Manuracrure or 
Stace Bricxs, The Middlesbro’ Slag Company, Limited, 
Stockton-on-Tees, and another. ’ 

This is an apparatus of the endless mould conveyor type for 
the manufacture of slag bricks or blocks for use in the manu- 
facture of road metal and similar purposes, and provides open 
dish-shaped moulds of an oblong shape with their sides and ends 
inclined upwardly and outwardly from the bottom of the mould, 
which is flat. The inventors provide a frame or runway of two 
sets of longitudinal parallel frame parts each formed of a braced 
girder construction and comprising sets of vertical pillars 
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mounted within concrete foundations. The frame parts are 
suitably connected and braced together to form an integral 
carrying frame upon which an endless conveyor may be mounted 
to carry the slag in moulds for setting and cooling, the moulds 
being moved upright over the top of the carrying frame and 
being returned to the charging point in an inverted position. 

At the end of the frame or runway rollers, drums or sprockets 

are mounted on suitable supporting frames and are advan- 

tageously formed of hexagonal section with the faces corre- 
sponding to the pitch of the links by which the moulds are 

earried.—A pril 30th, 1918. 

115,113 (6829 of 1917). May 14th, 1917.—Srop Vatve, 
John Callum Grant, 4, Cardonald Park-terrace, Cardonald, 
Glasgow. 

This is a combined stop and starting valve for fluid pressure 
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which the feed water is preliminarily heated to boiling. The / engines, having a main valve operating in connection with a 





boiler is open at the top, and the water flows into it from the | piston, which latter is operated by fluid pressure controlled by 
pipe_E, while the heating steam is introduced_from below ! an actuating valve. For use as a stop valve, the actuating 


valve A is moved into position to open communication between 
the pipes B and C-——steam passing between the pistons D, k— 
all other ports being closed—and the hand wheel F is turned so 
as to allow of the desired lift of the main valve G; in this 
position the valve G is held on its seat due to the pressure on the 
piston H; and on the actuating valve being then moved into 
the position shown on the drawings—.e., to close all ports— 
boiler pressure is allowed to accumulate behind the piston H 
and the valve G is opened by steam pressure. To close the 
valve G the actuating piston is returned to a position to open 
the pipe B, Jager relieving the pressure behind the piston H 
and causing the valve to close due to steam pressure on the face 
of the piston H. When used as a starting valve, the actuating 
valve is first placed in position to open the pipe B; the hand 
wheel F is then turned as before to release the valve H and the 
actuating valve is then moved either up or down to admit 
steam from the passage J to either cylinder. The steam 
admitted past the reduced portion K of the piston H to the 
passage J is not full boiler pressure and the steam accumulating 
in the cylinder and consequently behind the piston is not 
eufficient to raise the piston and open the valve.— May 2nd, 191s. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It ix 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 


On each of five of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 


No 14,780/13.—Telephones. The cord attached to the 
receiver of a table or like telephone is provided with a resilient 
support. This may be a vertical coiled spring encircling the 
cord. Meyer, G., Germany. Dated August Ist, 1912. 


No. 14,895/13.—Power transmission systems. In a system 
transmitting power from a steam plant by hydraulic gear, for 
example of the Fottinger type, means are provided whereby 
water in the transformer tark, which is warm by reasor of 
conditions of working, is transferred to the feed water tank and a 
deficiency made up, for example from the cold condensate from 
the condenser. Vulcan-Werke Hamburg and Stettin Akt.-Ge-., 
Germany. 


No. 14,926/13.—Ordnance ; field carriages ; recoil apparatus. 
Consists in providing the anchoring pedestal with a telescoping 
spring-device arranged between the revolving ring and the 
carriage trail to facilitate lifting the trail when the gun-carriage 
is traversed. Krupp Akt.-Ges., F., Germany. Dated 
August Ist, 1912. 


No. 14,949/13.-—Mixing and grinding. In a mixing and 
grinding apparatus in which an edge-runner and mixing blades 
are carried in arms on a rotating vertical shaft, which is itself 
carried round a main vertical shaft, the two rotations are in 
opposite directions. Leipziger Cementindustrie Dr. Gaspary 
and Co., Germany. Dated September 21st, 1912. 


No. 14,953/13.—Ordnance carriages; recoil apparatus. 
Relates to trail spades with pressure plates hinged thereto, and 
consists in a construction wherein the same means serve for 
putting both the spade and pressure plate into or out of action. 
Rheinische Metallwaaren-und Maschinenfabrik, Germany. Dated 
August 8th, 1912. 


No. 14,999/13.—Floor lights, &c. The glass blocks are 
coated at the sides with white paint or other light-coloured 
opaque material before applying black asphalt paint, so as to 
facilitate the diffusion of light. 1f the light-coloured coating is 
sufficiently thick and elastic, the asphalt coating may be dis- 
pensed with. Keppler, F. L., Berlin. 


No. 15,026/13.—Drawing metals. A draw-bench clamp 
comprises a fixed jaw mounted upon the carriage and a pivoted 
jaw, the lever end of which is engaged by a bell-crank lever. 
The lever is operated by the chain-hook which, when released, is 
kept in position by a spring. Presehlin, P. E., Germany. 


No. 15,027/13.—Steam engines. Slide valves. In a piston 
distributing valve arranged between the high and low-pressure 
cylinders of a compound engine, having slots or through ports 
communicating with the receiver, an annular recess is provided 
whereby steam is admitted directly to the low pressure cylinder 
Wolf, R., Germany. 


No. 14,046/13.—Are lamps; vapour electric apparatus. A 
metallic vapour lamp, when out of use, contains air or other gas, 
such as rarefied argon or neon or a like gas, inert towards the 
electrode materials. At starting the mercury or other vapour 
drives the gas from the lighting tube into the atmosphere or 
into a space within the lamp. Deutsche Gasgluhlicht Akt.-Ges. 
(Auer-Ges.), Berlin. Dated February 4th, 1913. 














Compositr INSULATING MATERIALS INVESTIGATION.——A joint 
committee, representing the Institution of Electrical Engineers 
and the British Electrical and Allied Manufacturers’ Association, 
appointed under arrangements with the Department of Scientific 
and Industrial Research, has been considering a draft specifica- 
tion applicable to composite insulating materials used tor elec- 
trical work in general, and another which covers that type of 
vulcanised material which is used for magneto distribution. 
The principal object of the tests which the committee is con- 
templating is to obtain figures for existing standard grades of 
composite insulating materials now on the market. It is hoped 
that a set of standard tests and figures will in this way be estab- 
lished which will form criteria of the excellence of various com- 
posite materials, and against which any improvements which 
take place from time to time may be gauged. A set of moulds 
is now being completed for use in making the specimens which 
will be put at the disposal of manufacturers for a limited period. 
The committee, in a letter, which is being forwarded to manu- 
facturers inviting them to supply to it a series of moulded 
test specimens of specified types, states that it is aware 
of the difficulty of production at the present time, but 
it believes that it is probable that priority will be obtainable 
for this work. Further particulars may be obtained on applica- 
tion to Mr. P. F. Rowell, secretary the Institution of Electrical 





Engineers, 1, Albemarle-street, W. 1. 
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‘he Council of the Chartered 
INSTITUTE OF PATENT AGENTS, by a Resolution 

he 4th day of June, 1918. hereby authorise Fellows of the 
oft ake, as from the 30th of haya oe an ADDI. 


Institute to m 

HARGE of 10 per cent. on the 8 KES of FEES 
Tieunended yes the Council, to cover the sddttional oe 
roe consequence of the —H. 


have incur in 


weWGRA AV E GRAHAM, Secretary and Registrar. “Bas 1 





rarer AND DESIGNS ACTS, 1907-1914. 
NEUMATIC TOOLS. 


he Pro nese of British Let- 
TERS Patent Ne. 20,000 of 1912 is PREPARED to SELL 
the PATENT or to LICENSE British Manufacturers to work 
nder it. It describes a pneumatic tool used wit h a twe- 
opti jer compressor, in which one a gives the forward 
siroke ant ae me the return stroke of t ool. 
; dress, BOUL, WADE and ‘TENNANT, 
111 and 112, Hatton-garden, 
869 4 London, £.C. 1. 





[[uddersfield ‘Technical College. 
Principal : *. Hepsox, M.A . 2 
MECHANICAL ENGINEERING Ww ORKSHOP IN- 
STRUCTOR and DEMONSTRATOR REQUIRED in 
September. Commencing salary £170.—Further particulars 


applica yn to 
on application T. THORP, 
863 Secretary. 





Jnivers ity of Hongkong. 


APPOINTMENTS IN THE FACULTY 
ENGINEERING. 
The Council of the University REQUIRE the SERVICES 


‘S A PROFESSOR of ELECTRICAL ENGINEERING. 
— £600 per annum, with — or an allow- 
of £100 per annum. Five years’ agreement. 
LECTURERS in CIViL and Mi SHANICAL 

INEERING. Salary £400 per annum, with 


(b) Tro LE 
Five years’ agreement. 


pate for residence. 
Passage money of £1 
The selected candidates wilt be required to take up their 
appointments as early as possible after September, 1918. : 
Applications should reach Messrs. PREECE. CARDEW, 
SNEL L and RIDER, 8 Queen Anne's-gate, ‘Westminster, 
S.W., before Friday, June 28ch, from whom further details of 
each ‘appointment may be obtain 881 





PONTOON GRAB DREDGER. 


he Conservators of the River 
u Thames have for DISPOSAL a Non- on copelling 4 Single- 
chain Priestman TINE or BUCKET t &, 
operated by steam crane, the whole mounted on a stee! po! 
toon. Length, 36ft. 9in. ; beam, 14ft Sin. ; draught, 2ft. 7in ; 3 
jib radius, 12ft. 8in. ; bucket capacity, 4 yar: 
The vessel is lying at Osney Lock, Oxford, where it can‘ be 
seen by appointment. 
All wer “7 be addressed to— 
GINEER 
'rhames ' Conserva anc 
+ Norfolk atreet, 
rand, London, W.C. 4 
to whom Tenders should be PERE... not later than Monday, 
the 24th June, 1918. 842 c 





W anted, Competent Man for 
Supervision of Production at 8in. Projectile Factory. 
Must be energetic, tactful and experienced in handling female 
labour. Goed salary. Anyone at present employed on Govern- 
ment work need not apply. et Han stating age, experience 
and rei references, to your nearest — Exchange. men- 
tioning “ The Engineer” and No. A 694 a 





anted, Engineer with Recent 
experience in fixing P.W. prices on Plate Work, 
Flanging and Riveting. No one already employed on Govern: 
ment work will be engaged.—Apply to your nearest Employ- 


Superintendent Engineer, for 


large Industrial Works within miles of London. 
Plant to be looked after is new and modern, embodying all 
latest improvements, comprising conveying, cape se 
hydraulic machinery, steam and electric power plant. Appl 
cants having previous experience with plant running con- 
tinuously 168 hours per weck will receive grees consideration. 


[raughtsman (Mechanical En- 


ER) WANTED on Tyneside, accustomed to 
General Industrial Building Construction and Lay-out of 
Machinery and Plant. No person al y on Government 
work will be engaged.—Apply, stating age, experienc’, and 
salary expected, to your nearest ee Exchange, 
mentioning ‘* The Engineer” and No. A! 838 a 





Expert chemists and alli 
departments. mre ld commensurate ibe experiance and 
ability of stating full age A of 
jaranen x Foe and a other cepetaane: to be sent to 864, ‘* The Engi- 
neer 864 a 








Supervising Engineer Required 
for Shore Work; knowledge of ammonia and CO 2 refri- 
preferred ; good 
pies of references, 
63, Queen 
” 22 a 


gerating machinery essential : marine traini 
Pag te for the right man.—Reply, with co} 

Box 622, T. B. Browne's Advertising “Offices, 1 
Victoria-street, E.C. 4. 


Qa ‘hiiciion Required as 


MANAGER of Engineer's Office in Lancashire. Must 

bea first-class salesman and have good connection amongst 

collieries. State age, ‘experience, saliry expected.—Address, 
844, * The Baginesr ” Office. 44 a 


anted Immediately, for Mid- 


AND firm enraged on Aero Engine work, First-class 
INSPECTORS for View Room ; state full particulars of ex- 
perience. No person already employed on Government work 
will be engaged.—_Apply to your nearest Emplovment Ex- 
change, mentioning “The Engineer” and No. A5197. 706 a 











equired, Inspector Qualified to 

Supervise Fabrication of Structural Steelwork. Must 

have thorough knowledge first-class shop practice. State 

experience and salary required.—Address, 896,“*The Engi- 

neer” Office. No person at present on Government work or 
residing more than ten miles away need apply. 896 a 


[)raughtsman Wanted with Ex- 


PERIENCE in Motor Vehicle design. ear ype 
Vehicle experience desired, but not essential. Good salary 
and¥prospects for man with initiative and right experience 
No person already :— paren wits will be Fc op 
A ir your nearest _Employmen xchange, quoting e 

nd Z and No A “4 A5169. ? 856 
Lon eB. on Work of National Im 


rieuce in Flour and Starch Mill Planning preferred. 
Li ral palesys exceptional prospects offered an efficient 
and capable man.— Write, giving details of rer .~ whnlmaee ¢ a1 
to * FLOUR,” €.0. Frost Smith and Co., saat re 


ment, E. 
Draughtsman Required for the 


Research Staff of a large Manufacturing Firm. Should 
have had two or three years’ experience, both in a drawing- 
office and in workshops, also some technical college train:ng. 
No person already engaged on Government work or livin 
more thantten miles away need apply.—Write, Hox tr 
Willings, 125, Strand, W.C. 2. 870 








Required for 


rtance. One with 


ughtsman 








[raughtsman Required. Imme- 
DIATELY, thoroughly experienced in Semi-Diesel Oi} 
Engines, Land and Marine. salary will be paid to 
suitable man. No sae pte on Government work will 
be engaged.— Apply, stating age, experience and sala 
required, to your nearest ee Exchange, quoting 
“The Engineer "and No. A530. 697 a 





Wanted, by National. Factory 


in Midlands, a a DRAUGHTSMEN with experi- 
ence in Machine Tool and Jig Design. No one at present 
employed in Government Controlled Establishment need 
apply, —Apply to the nearest eae y ment Exchange, eng 


ing ** The Kngineer” and number 
W2 anted, Draughtsman for Con- 

SULTING Engineers’ London Bag ag’ et 
none om eer War Work.—Address, 853, “*T net 
neer 








anted, for Urgent Government 

ork, South- West London district, JIG and TOOL 

DRAUGHTSMEN, accustomed to high-class, small and 

aecurate work. No person already on Government work will 

be engaged.—Apply, by letter, stating age, experience, and 

wages required, to your nearest Emplovment Exchange men- 
tioning “ The Engineer ” and No. A5357. 791 a 


Wanted prem phlei 2 


MEN capable of designing Jigs and Tools for 
Engineering.—Apply, stating experience’ to your nearest 
Employment Exchange, quoting “‘The Engi 
reat Ne persons already on Government work need apply. 





Dprenghiemen Required, Railway 
and arm experience crogieangy but not ber. om 
No person already 6n Government work wiil be eng: 

po sag stating age, experience and salary required, B12 # The 
Engine r” Office. 812 





[raug ughtsman mae to Take 


or of Coal Washe ment, pm gine 
cj - Sham else in the fi Scie ghey 


men only ni 
i. a 


9, “ The 





aughtsman Required, with]: 

good experience in design of Steelworks Machinery pre- 
ferred, evhoudh applications from high-class men with other 
experience w would ——— . No one already on Govern- 
ment work will en; —State age, experience, — 
required and w “ha at y, to your nearest Employmen' 
Exchange, quoting “The Engineer,” and No. A4694. 6a 





Praughtsman.— Wanted, First- 
MECHANICAL and CONSTRUCTIONAL 
DRAUGHTSMAN, with experience in Works Maintenatce, 
by Controlled Firm on North-East Coast; must be quick and 


accurate. No one already ae on Government work 
will be engaged. —Apply, stating age, full experience, and 
salary to your nearest 





anted Immediately, for a Firm 
in Midlands engaged on mine — First-class 
GRINDERSand TOOL and JIG DRAUGH' State full 
Nodes of experience. Bale Nm nae already "ananeges on 
overnment work will be er: eh to your nearest 
faker ment Exchange, pons mn os ‘ngineer f-~- No. 
A 





anted Immediately for Mid- 
D Firm engaged on hereeny ne work, JIG and 
bine! DRAUGHTSMAN as CHECK Good salary and 
rospect for suitable man. No person already 9 on Government 


loyment pt 
mentioning “The Engineer” and No. anpoy 





raughtsmen. — A Controlled 
establishment in the West eer — “Seep as e! 

on important 2 age a REQUIRE the SERVAGES 
of a competent Man, with 8 Siem toned in General 
Engineering Work ; also wexperionced, Mi Man for medium size 
Machine Tool We rk. RACER is RE- 
QUIRED. The above en are anent to reliable 
m Government work will be 





pate en xe as - read ay : 

en, pply, s! “ ‘a "particulars to, your nearest 
Em og Exchange, The and 
No, A4965, 7501 A 





work will be engaged. = the Enel Se tee eS ae 
oO. A 








ment Exchange, spentioning “The Engineer ” and No. oie 
A 
V anted, Engineer with Recent 
experts of Manufacturing Methods and Rate 
Fixing on Locomotives. No ws ok already employed on Govern- 
ment work will be engaged —Apply to your nearest Employ- 
ment Exchange, mentioning “ Ane Engineer” — No. ope 





Wanted, Engineers with Good 


experience on Gun Forgings, with special training on 
Costs of Manufacture. No one already employed -on Govern- 
ment work will be engaged. The Bev to your nearest “AB 
ment Exchange, e Eng and No. A541 








(Jase- Hardener.— Expert 


WANTED. Used to Carbon and High-speed Steels, 
Hobs, Cutters, &., also Heat Treatment. 24 Steel. Must have 
both theeretical and ractical knowled, No person already 
on Government work will be sng —Apply, stating age, 
experience and Salary my the eine the nearest Em) ployment 
Exchange, gi ” and number 








(Shemist (Experienced) for Steel 


Foundry in Scotland operating Electric Furnaces. Must 
be capable Metallurgist, with good knowledge of Steel making, 
and able tocontrol Laboratory. State experience and salary 
ps Sy ao gee already on Government work will be 

engaged your nearest Sar: ~ aaa Exchange, men- 
tioning “ ore Shetecer™ and N 890 a 





ontractors' Agent Required. 
Must have had first-class 8 rience and Civi wg 
ing 1603 Wii .—Apply, sending full particulars, age, 


&c, to 
Box 1603, lings, 125, Strand, London, W.C. 846 a 





Large Firm of Belting Manu- 
CTURERS SQontrelind Establishment), Manchester 
beens have’ good OPENINGS for a few YOUNG MEN ; 
ble permanent positions with good prospects ; kn now: 
of Engineering and Works Conditions desirable, Opportunity 
will be given to learn the detai! tails of - business before 


confidence. "Address 894, — wa. 





All 
“The Seonee™ ‘Omtce. 





equired for Controlled Engi 


RING Establishment in S.E; London, 7a. 
CLASS MAN, with sound ‘practical anon ecee of up-to-date 
Machine Shop practice and “Assembly,” and capable of 
securing best possible output. Knowledge of office routine 


No one alread engaged 
than 10 — away need ap 


» Write, 
Dixon's, s, 195, $6 Oaford tren 


on Government work or living more 


and pxPerience, to Box R. F.C., ¢.0, 
P1206 a 





W anted, te ae Capable 
Mechanical ice tat od ‘or General Engineer- 
ing work in London office. Reply, stat e, salary expected, 
experience and when at pian iar person a beal engaged or on 
Government Mg ane apply. 7 address, in fret instance: 

“The Engineer ” ie 


A Draughtsman is Required 


by a large ai neering Works in the —— Ex- 
erionce! in Mechanical or Structural ker A is essential, and a 








Drug! htsmen for Aeronautical 
K REQUIRED Immediately for Midlands ; pre- 
vious knowledge desirable, but not essential No one on 
Government work eligible. —Apply | your nearest ptrnest 
Exchange, quoting “‘ The Engineer” and No. A5335. #P1159 a 


‘| Prau ightsmen, Good Mechanical, 


eign of Steam Turbines, by Firm in the Midlands. 
No persons already on Government work will be engaged. 
—Apply, stating qualifications, age, salary required, and 
earliest date can commence, to your nearest Employment Ex- 
change, mentioning “‘ The Engineer” and No. A5410. 








ge of Crane work is desirable.—A; 
aud "full Getails of experience should be civen in a 
which must be made th h your oe 
Exchange, quoting “The Engineer” and No. 
at present employed on Government work will toon enga 


lications, 
ms No-one 


A 





Large Aircraft Factory in 

N.W. London, manufacturing machines cf their own 
design, REQUIRE a number of detail DRAUGHTSMEN with 
first-class Aeronautical experience. Exceptional opportunities 
and permanent positions cffered to suitable men.—No one at 
present engaged on Government work, or resident more than 
0 miles away, need write to Box 480, Sells, Ltd., a Fleet- 
street, E.C. 4. 77l a 





Aluminium Department.—Fore- 
MAN WANTED. First-class Man well-up in Machining 
Aluminium Crankeases to fine Sa capable of securing 
maximum output ‘be Ee peggae 
Only those not alread 
— residing within 10 ites 


ap 
,. em P1260, ‘‘ The Engineer ” Office. 


engaged cor Government work 
the Angel, Islington, to 


P1260 a 





Cri En gineering Draughtsman 


WANTED Ht age work. Ineligible for general 


litary serv: ualifications, ex ax and age to 
SUPERINTENDING € CIVIL ENGINEE) - Dockyard, 
Portsmouth. 776 «a 





(Jrane Draughtsmen. —Leading 
and JUNIOR DRAUGHTSMEN REQUIRED for 
London district, having either good experience in Steelwork 


Machinery, Shipbuilding, Berth Equipment, or General Crane 
Work, ——— applicat ions from —— men with other 
experience wi for reliable. 





capable men. "No person employed on Government work will 





be engaged. —State fully experience, training, age and salary, 
to your nearest * The 
Engineer ’ and number 883. 883 a 





Praughtsman—By Midland 


Aircraft Manufacturers. one Man to Take Charge of 
small Drawing-office, Progress Costings. Full iculars 
as to experience, salary, and rate disengaged. anne 
Siteady on Government work will be e r 
7 ~ OO “eamoae Exchange, imentiouleg’ ta The Biainger® 
a 0. 





Drzg! htsmen (Jig and Tool) 


corse for Aero Engine e. Midland firm, pro- 
ducing three types of engines. Must havea good knowledge 
of oe and all Bort © of ae Also 
‘OOL-KOOM CTORS WANTED for Aero Tools. 
Must eer thorough, reliable, and anaes with accuracy. 
Replies to either of the above to state age, full experience, 
and oe uired, to nearest Employment Exchange, men- 
tioning ‘“‘ The Engineer” and number 861. No one on Govern- 
ment work will be engaged. 86l a 


(ne or Two Draughtsmen Re- 


QUIRED by Westminster Firm of Reinforced Ship- 
builders and Designers. TWO TRACERS also required. No 
one already engaged on Government work or resident more 
than 10 miles es away need apply. State experience, age, salary 
required.—Address, 865, ‘“‘ The Engineer ” Office. 865 a 


Too! and Plant Draughtsmen 


REQUIRED for urgent Aero Motor Work in Progressive 
Midland ¥ Works. Permancies for live, interested, quick men 
with initiative and ability. No person already on "Government 
work will be engaged.—Apply to your nearest Emp ormer es 
Exchange, mentioning *‘ The Engineer” and No, A5316. 606 








[ixpeditionary Force Canteens. 


CINEMA SECTION. 


CAPABLE it with Engineering training, REQUIRED for 
CINEMA SECTION in France, in connection with stationary 
Petrol Electric Generating Sets. Must have had practical 
experiences, be able to overhaul and make running repairs. 
Men in Grade 3 and B 1. or Grade 2 (if a old or over), 
x ligibie. .—Apply, E. F. C., 143, Charing Cross-road, ee 


Wanted Immediately, for Mid- 


ND Firm engaged on Aero Engine work, First-class 
JIG and TOOL IN SPECTORS. State full particulars of 
experience. No aa already Me on Government work 

be engaged —Ap to your nearest Employment Ex- 
change, mentioning “fhe Engineer” and No. AS 709 a 


First - class Viewer, Used to 


Testin wee for high-class Motor Works. State wages 
required ani iculars of experience. No person em- 
ployed on Semmen work will be engaged.—Apply to the 
nearest a ees Exchange, mentioning *‘ The Engiveer ’ 
and No. A5201 705 a 


Setter- up Wanted Immediately, 


for London district. Used to Potter and Johnson, Cleve- 
land and four-spindle Gridley Automatics. Good wages to 
suitable man. No one on Government work or residing more 
than 10 miles-away need apply. 
ersaiee, with particulars of experience and age, we” « a 
Eagineer” Offi 


Wa nted, Experienced Rate 


FIXERS on ‘Aecs ne work. No one already em- 
= on Government work will be engaged.—Apply to your 
earest en Exchange, mentioning ‘‘ The engineer” 
and No. A5¢4, 785 


W anted, Ex xperienced Rate 


FIXERS on Aeioaltan Machinery. No one already 
employed on Government work will be engaged.—Apply to 
your nearest ~~ Exchange, mentioning “ go 


neer” and No. A 

\ anted, Foreman for Medium 
Drop Forging Shop. No person already = Govern- 

ment work need apply.—Apply, stating age, rience, 

refereuce, and salary required, to your nearest Sencloyenent 

Exchange, quoting “The Engineer® and No. A5362. 725 a 























anted, for Large Munition 
ee _ a district, a thoroughly experi- 
enced FOR: for Drop Stamping Department, dealing 
with small eo ae size work. Must have ey organising 
3 None but first-class men need apply. 
already employed upon Government work will be engag 
Applicants must apply to their nearest Employment Exchange, 
mentioning ** The ince ” and number 878. 


Wanted, Good Working Fore- 


MAN FITTER to take Charge of 1g running of 








following :—Four jLathes, four Motors (Electric), one Shear- 
ing Machine, 8S) Shahtin and the Sharpening of large Circular 
beg No perso: aonay employed upon Government work 
en 
Applicants must apes to their nearest Employment Ex- 
change, and number P1232. 


P1232 « 





W. anted Senealiaely for Large 
==. Factory, FOREMAN TURNER for TOUL- 
Must be experienced in high-class Jig and Tool 

Wore ‘and a thorough Be yg —Apply, stating experi- 
ence and wages r . to your Beate Employment 
Exchange, mentioning me The Engineer” and No. A: . No 
person already engaged on Government work will be — 


A 


Wanted, Tool-room Foreman, 


for a large Government Controlled Establishment re 
bad = of England, engaged exclusively on Government 
ntracts. 

Applicants should have held a similar position in the Tool 
Room of a large works engaged on the manufacture of repeti- 
tion work, and should have had wide experience in the manu- 
facture of — tools, jigs and fixtures, and the upkeep « 








[Praug ghtsmen. — Several Good 
CONSTRUCTIONAL DRAUGHTSMEN REQUIRED 
to work on details of Fabricated Ships and other Structural 
Work. Noone already employed on Government work will 
be engaged.—Apply your nearest Employment Exchange, 
quoting ‘“‘ The Engineer” and No. A5358. 700 a 


Ejagineer’ s Draughtsman Wanted 


in large Aircraft Factory in N.W. London. Must have 
had_wide experience in Laying out of Buildings, Plant, &. ; a 
good Estimator, and used to Ordering up Supplies. No one at 
present engaged on Government work or living more than 10 
ae! away need write to Box 519, Sells Ltd., 168, eee yr 


Experienced Aero Engine 
GHTSMEN of designing ability REQUIKED by 

a North Midland Aero Factory. . Good position and salaries 
to suitable a, No person already on Government 
work will ee a your a 5d —— loyment 
ig * 0. A 














Eixperienced Female Tracers 
and IMPROVERS REQUIRED by a North Midland 
a Factory. Good position and salaries to suitable ape. 
a ty § Lata dy he 4, Goverement ve wil 
Pr —Apply your neares loymen change, men- 
tioning “ The gineer™ and No. ‘Abts e Ga 


Jig and Tool Draughtsman for 


General Engineering Work in controlled establishment. 
yon Government work need apply.—Apply, 





No one alread: 


stating full partioulars of experience and salary required, to 
your nearest a loyment Exchange, quoting “ Engi- 
neer” and No, A5497, a 





The position will be a permanent one to a suitable applicant. 
aa person already on Government work need apply. 
Apply, in the first instance, to your nearest Employment 
Exchange, quoting ** The Engineer” and No. A5312, and giving 
full particulars of experience, age and wages required. 2a 


anted _immediately, for Mid- 


LAND F ongeged on Aero ie work, First-class 
Fo arte — GAUGE MA RS, also TOOL-ROOM TURNERS. 
dos rticulars of experience. No person already em- 
oak a vernment work will be engaged.—Apply to your 
nearest — Exchange, mentioning “‘ The Engineer 
and Ne. A5199. 708 a 








PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 


for these apply to 


WHEATLEY KIRK, PRICE AND CO 
Watling-street, LONDON, E.C, 
uare, Manchester. 
26, Collingwood-street, Newcastle-on-Tyne, Sp 30 





SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &x., 
Pagers II., III., IV., XCtl. 


Numerical Index to Advertisements, 
Paes XCI. 
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THE ENGINEER 
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JUNE 14, 1918 














(‘21 pable Working Engineer 


WANTED, to Take Charge of Heating ime 
Laundry and other Machinery at Hospital (180 beds; 106 
soldiers).—State age and full particulars, with recent testi- 
monials and wages required, to SECRETARY, Warneford 
Hospital, Leamington. 873 a 


a 
ngineer with; 30 Years’ Practical, 
vechaie and comm experiance DESIRES Posi. 
TION as MANAGER or aSuist T; Would consiier any 
shetniserelive tion; has held sithilar appointments 
Highest — and refs, (age 45).—Addresa, P1259, “ Th 
Engineer” Office. P1250 w 





Foreman Re- 


Must be thoroughly com- 


Machine Sho 


QUIRED, London, N.W. 


petent, good disciplinarian and timekeeper. Used to 
modern methods. Experience must include automatics and 
capstans. No one on Government work or residing more 


than 10 miles away need apply. 
Address, stating age qualifications and wages roceed, 
P1249, “Phe Engineer” Office P1249 


Moulder Foreman Required by 


Scottish Steel Foundry engaqod on light repetition 
castings. Experience on Machine Moulding desirable. State 
experience and salary required. No person ‘already on Govern- 
ment work will be engaged.— Apply, your nearest Em ployment 


Exchange, mentioning ** The Engineer” and No. A5505. 891 « 








equired by London Instrument 

anufacturers an experienced MAN with ambition to 

TAKE CHARGE of an Automatic Shop, Cleveland, Potter 

aud Johnson, and Small Capstans. Tool-making and Setting. 
State experience and wages desired. 

No one at present on an work or residing more 

than bry miles away need apply. 
dress, P1244, “The rcineer* Office. P1244 


Blacksmith Wanted for Small 


GENERAL ENGINEERING WORKS in London 

aged on War Work.—Reply, stating wages required, to 
Pisses “The Engineer” Office. No one at present apa 
on Government work or resident more than 10 miles oistant 
need apply. P1258 a 








Dogan ee be, Press Tool- 


MAKER for Works in Highgate ~e one engaged on 
Government work or living more than 10 miles away need 
apply.—Address, 895, “The Engineer” Office 095 4 





ecountant.— Large Firm of 
+ Machine Tool oe in Italy REQUIRE the SER- 
VICES of first-class ACCOUNTANT with thorough knowledge 
of Italian business methods. Must be able to speak Italian 
fluently. No person already on Government work will be en- 
gazed.—Apply, stating age, salary required, experience, and 
qualifications, to your nearest Employment Exch: ange. ral 
tioning ** The Engineer” and No. A5472. 841 





anted :— 
BUYER .. 
BOOK-KEEPER 


As Assistant to Chief, with thorough 
knowledge of Engineering Trade. 

. Assistant with first-class experience, 
able to get out reports and undertake 
other confidential work. 

Several Assistants for the Routing and 

Tracing Department, if possible with 

= experience of this class of 
work. 

Applicants, if male, should be ineligible for military service. 

No person already on Government work will be engaged. 
Apply, in the first instance by letter, with full part’culars, to 

your nearest Employment Excnange, mentioning “ The Engi- 

heer” and number 88?, 882 a 


PROGRESS CLERK 





Chief Time-keeper Required at 
Darditf for large Engineering concern. State age, 
qualifications, experience, and salary required —Address, £60, 
* fhe Engineer” Office. 860 a 





(Jost Clerks Required for Engi- 


NEERING Works in Kent. Those with Aeroplane 
Engine and Aeroplane Component costing experience pre- 
ferred. Only live men with ability to think for themseives 
need apply. Good wages paid to the right men. No person 
resident more than 10 miles away or already employed on 
Government work will be engaged. Must be ineligible for 
military service.—Address, stating age, experience and salary 
required, 845, “* The Engineer” Office. 845 a 





é ° - 
Consulting Engineer, Well 
known in Spee, A Yorkshire, Staffs. and Cheshire, 

OFFERS = = at the disposal of suitable firm or firms 

engaged on War work the conveniences of CENTRAL 

OFFICES in MANC HESTER, with "phone and telegraphic 

address, and incidental personal, Dr: jughtsman’s and Typist’s 

assistanes. Technical work only. No seliing.—Address, 856, 

“The Engineer ” Othce. 836 a 





\ orks Manager Desires Similar 
POSITION, or as Superintendent, Controller, Organiser. 
technical and practical ; capable designer; energetic and 
methodical ; specialist on Tool-making, Jigs, Gauges, &c. Free 
to start this week. Aero engines or munitions work.—Address, 
P1230, “The Engineer” Office. P12 s 





Ws ae —Active, 
= — disciplinarian, fire tirst-aider, DISEN- 
— Refs.—Apply, P1266, “The topes” 


A} Buyer of Engineering Works 
") 8s, who has had an exce poe wide experi- 
shortly be opén to NEGOTIATE for another 
POSITION, 1s 2 good orgatiser, and is used to ths man 
ment of a very large department.—Address, P1261. ** 6 
Engineer ” Office. P1261 & 





ence, wih 





Advertiser Possessing Practical 


and genéral knowledgé of machinery, also experienced 


in_ gauging, inspection, progress, and production, SEEKS 

APPOINTMEN Disengaged June 24th. neligible. 

Highest references.—Address, P1241, *‘ The eatin Office. 
1241 w 





Ady ertiser, Successful Works 


Manager with large and well-known Company 
possessing special aptitude for controlling trades 
— labour, and with large experience in al 

as3%s of negotiation, is OPEN for first-class 
POSITION with important concern 2s DIRECTOR OF 

LABOUR.—Address, P1157, “ The Engineer” wert 
71157 » 


Broadly Trained Hoyineet (32), 


keen on production, conversant with business and 
labour management, DESIRES a RESPONSIBLE EXECU- 
TIVE POST with sound Company. Advertiser has had prac- 
tical experience with best firms on heavy yore tur- 











bines, electrical plant, and constructional work.—Address, 
P1203, “The Engineer” Office. P1203 Bs 
(KJommer« rcial Manager Desires 
to NEGOTIATE for a SIMILAR or SECRETAR IAL 
APPOINTMENT. Other positions held:—Chief of Costs, 
Estimating and 4 ats pee 5 3 nts; capable administrator 
und organiser; ex elieut credentials.—Adc dress, "P1253, “The 
Ea scasioceal * Office P1263 » 


Finergetic Foundry Manager 


DESIRES POSITION immediately. Thorough prac- 
tiesl and technical knowledge of all branches, iron, bronze, 
nd ahi uminium, loai, dry or green sand moulding; first-class 
andes n mot riding machine mnsthods ; modern erst grabenss and 





, “The Engineer ” O: 





organisation.—Address, P12 
“Pi237 B 


Engineer, A M. Mech. E, es 
RES CHANGE. 


Kleven years’ Technical and Works 





a me peeaisy (electrical and mechanical). Had charge of D.O., 











id three years as assistant in charge of large works. Will 
a ep any responsib e position that offers scope —Address, 
P1228, “The Engineer’, Office P1228 » 





Y > 
Ezgineer, 23 Years’ Loco., 
ag and general experience, 14 years working 
manager, RES SIMILAR PUST, or Assistant to 
Works ae. —Address, P1238, ‘* The Engin eer” aaa 


Bb 





[iagineeer (86), Ineli igible, Varied 

experience in cotistruction of po and mining plants 
and economical running of same, also in the handling of 
European and native labour, for past four years chief engineer 
of large mine abroad, DESIRES CHANGE.—Write, P1204, 
“ The Engineer” Office. P1204 » 


(Fentleman (35), Ineligible, De- 


SIRES POSITION. getters, and office experience ; 
good otganiser aud avcountant; knowledge of repeat parts 
production.— Address, P1247, * The Engineer” Office. 


P1247 » 
Laboratory 








Engineer Seeks 

POSITION ; practical ; well up in modern machine shop 
practice, heat treatment of steel, physical testing ; good refer- 
ences for the last 20 years; would en position as Investi- 
gator; full charge. —Address, Plh he ene oe 


Labour Officer or Assistant, Gen- 


TLEMAN (C proacyg gta hs with experience acquired 
Controlled 





in Government Labour Exchap in a large 
en Works, will CONSI SER ¢ OFFERS of APPOINT- 
NT in Birmingham or district. Advertiser has received a 
— training in administrative and labour matters and is 
able to submit sound credentials; salary £300.—Addre«s, 835, 
“The Engineer” Office. 835 B 


Mecohanical Engineer (29), with 


sound technical knowledge and 13 years’ varied experi- 
ence on all classes of work, inc as electrical machinery, 
DESIRES RESPONSIBLE POSITION. Salary required 
£400.—Address, P1214, ** The Engit —_ ” Office Pl2it » 


Mechanical Engineer (31) is 


OPEN to Engagement as ASSISTANT or similar 
capacity ; 15 years’ high-class general and cnet machinery 
experience (D.O. and Practical); good draughtsman and 
designer ; resourceful and energetic.—Address, P1255, “ The 
Engineer” Office. P1255 » 


Supt. aii (38) with All- 


ROUND practical and technical trainings. Has been 
Charge Designer, Dept. Manager, and Supt. Engr. Experi- 
enced in steelworks, vee raga ereeen ie 5 aaeee and 
works initiation and extension. TLY DISENGAG ED 
on completion of plant. haves, Passe, “The Engineer” 
Office. ann 


8 











Quperintendent, Machine Shop 


Aero Expert, REQUIRES POSITION. First-class 
organiser of female and semi- “skilled labour. Salary required 
£750 per annum.—Address, P12é, ** The Engineer’ ‘Oe. 

a 





( (vil Engineerin Draughtsman 
(38) DESIRES ENGAGEMENT, 15 years’ experi- 
good surv eyor and leveller. Satisfactory 


ence ou public works ; 
1256, ** The Engineer ” Office. 
P1266 B 


references furnished.—Address, F 


Drug 


Works Manager, &ec. 
“The Pomonaiesasi Office 


[raughtsman (30), A.M.I.Mech. 


DESIRES responsible D.O. or other PECHNICAL 
Release shortly.— 
Pi28 8 





ughtsman, Expert, 43, Seeks | ° 


Ra AGE MENT as Leading DRAUGHTSMAN, 
Well recou:mended. ~Ple oe 











POSITION offering scope foran Engineer. 
Address, P1243, * ‘I'ne Engineer ” Udice. 


[raughtsman (33) Requires En- 


GAGEMENT in Controlled Factory 4 any kind of work. 
rience locomotive and some pabeenal 
Office. 





Free June 29th. Expe 
combustion engine.—Address, P1262, ** The cage, 2 





(jenerating Stations, Flour Mills, 
pneeting aioe &c. Good Designer and Deaighte- 

man DESIRES ee to supervise erection.— 

Address, Piss The Engineer” O fice, P1253 8 


uyin 
B BERT 
experience. 
supply. 
Office. 





Dept. Assistant Seeks 


Motor, aeroplane, and general engineering 
Good correspondent. ' Weil up in all sources of 
Disengaged. — Address, P1240, “The . oe 

1 





+ e ; 

je Foreman, with 18 Years 

experience in the © management of Forge. Smith, Drop 

tamping, Spring and Die Sinking Shops, FREE to ACCEPT 

Sviatle OSI (TION. Reference to hand. Age 46.~Address, 
P1231, “‘ The Engineer” Office. P1231 8 





ead Machine Shap and Tool- 


ROOM FOREMAN (43) DESI pee e gered a4 


TION ; 17 years Foreman ; experience e tools, j 
engine w ork, and general enginesring i foams Ps ae My 
cellent testimonials.—Address, P1251, ¢ sheep ine” Office 





: SI) 
Mechanical Foreman Seeks 
BERTH. 25 years Foreman. Used to all kinds of 
Dock Work and Plant ; also used to ee Ook large gente of 
men. Could take full charge.—Address, P Engi- 
neer ” Office. "Pigs B 


Quperintendent ‘Mathes or 
Fitting) DESIRES POST. Full exp. Latest methods 
om interval combustion, marifié, aero work ; 22 years’ exp.— 
Address, P1261, ‘The Engineer” Office. P1264 » 





[ool- Room Foreman at Li!:crty 


Fectric Crane for Sale, 3- Ton, 


15th inst. 20 years’ éxperience in Work Shop. réquire- for travelling on rails ; direct current 4(0 volts. Ma 
wapats good reference.—Address, P1233, * The pineer” inspected in London.—Ad dress, 862, * The Engineer * May be 
862 « 
——ae 








A ing. 


Firm of Engineers in 
HAVE an ane for a gts 


of Good 
Education as PREMIUM PUPI 

eourse to include both et and Drawin - ce, 
Address, 2002, “‘ The Engineer” O: 


C E., Inst. Mech. E. BSc., 


all ENGINEERING EXAMINATIONS.—Mr. G: P. 





[ ast. | 





KNOWLES, B.Sc., A.M. ——<. E., &c., personally PRE PARES 
CANDIDATES, either orally or by cor 
of successes during the t eS years, Courses can be 


comuhénced at any time. Victoria-atfeet, Westminster. 8. Ww. 





£5000 to £8000 Capital Required 


EXTEND old-established pot bee my BUSI. 
NESS (Marine and Aeronautical) in a b leading Commercial 


or immediate Sale and Je. 
Two —- Self-propelli 
pennick CAH in a rst-class condition, and One tau 
tite! DERRICK CRANE, with 45ft. steel jib. JOSEPH 
UGSLEY and SONS, Ltd., Lawrepze Hill, Bristol. 943 


oe? Hire, Pumps ond Well. 
ee pools B for Coatrac ands 00. Up ells, &e. Qin, 
wae Lone Cay Wolephone No. 978 Hop. vatal = 








]for Immediate Sale, Boilers, jn 


execllent condition:—Two Hornsby = Water-tyhe 
Boilers, for working pressure of 1601b., ratod at 10 (00 yp, 
Ss eam per hour ; fitted with double steams drums and dupli- 

cite feed-water supply valves, kc. Recer atly ipspected and 
7 al LA the — Boiler Insurance Co.—Addicss 854, 
Shu 





Port; extensive water frontage with 
large ‘contracts on hand and further business can be obtained. 
— only need apply. 

Address, P1254, “ The Engineer ” Office. P1254 1 


£9000 to £5000 Capital Re- 
QUIRED to EXTEND ENGINEERING 
BUSINESS specialising in Gas Plants and Constructional Work. 
Experienced Gentleman could have a controlling interest. 
Substantial profits guaranteed. Firms who have specialities at 
resent ms capi = eben by others would find an iaterest in this 
msiness an advantag Principals please state capital avail- 
able.—Address, Pils, ““Tbe Engineer” Office. P1190 « 


Peuningtons, Shsieantae Tutors 
Postal Courses in Mechanical Engineering, also A.M.I. 

C.E., and A.M.I.M.E. Introductory Course in Engineering 
Mathematics and Mechanics.—254, Oxford-road, Man: oar. 
i 














fror Sale. 


REELING MACHINE, 5ft. 6in. x 5ft. 4in., cight 
3ft. 9in , convex nae concave Rollers es lSin. lone (1 tak 
Day Bros., S Sheff hopes UNDE RTY PE COMPOU NB 
ENGINE and HOLLER sft. dia., L.P. 12in dia, stroke 
14 ; LOCO. BOILER, atk < rr Bin. dia (No. 15.799) 

THOS. OXLEY, Ltd., Shiloh Works, ‘shemiela 67 ¢ 

Telephone—4650 (3 lines). Telegrams —“ tronical 


fror Sale :-— 


100 oem SECOND-HAND R.S. JOISTS, 6in in 
x 6in., im long leugths: 





sin. x oe a x Siu, 12in. 
sp'endid con 
100 Tons BRIDGE a 20 Ib, section, in 6ft., 9ft., and 





Storage for Liquids.—Several 
Old COURNiSH BOILERS, prem for storing vo yg 
capacity 7000 to 10,000 gallons ; available immediately. — 
Address, 868, ‘* The Engineer ” Office. 868 1 


anted. 
Hydraulic FLANGING PRESS, 150 tons capacity. 
Send fuil particulars to— 
RiDDEL and CU., 40, St. Enoch-square, Glasgow. 809 + 


\ anted, Locomotive for Stand- 


RD Gauge Rails, suitable for hauling trucks up an 
incline oft in 10. Cylinder bore to be l4in. to léin. 
PY sia price and full particulars to P1242, * The il 
ce. 7 











4 hl 
anted, Second-hand Travel- 

LING GANTRY (to travel on rails on ground level), 
upon which a steam crane ead be ca t 34 tons) will be 
mounted. Gauge about 15ft. Height o gener from ground 
level about 23ft. with headroom under about 12ft. Travelling 
motion will be imparted to Gantry by gearing connected to 
crane. Or Gantry and Crane complete will be considered.— 
Send particulars’ - we NEER, Gas Works, Fairfield-street, 
Wandsworth, S.W. 837 


Ww" anted to Buy or Hire, a New 


or Second-hand 30 H.P. LOCOMOTIV re, 2ft. gauge ; 
—_ be in first-class order.—Address, 818, * ‘The ie 4 








anted to Purchase, 8 or 10 
HP. TRACTION ENGINE, also pair of ROAD 
WHEELS, 64ft. diameter, for a ~F * Fow Traction 


a or amt jculars by applying 
lir MANAGER, Levant Mine, Pondeen, Cornwall. 
anted, Travelling Gantry, 
about 1st. span, to carry 10-toa Steam Crane ; aiso 


REQUIRE CRANE to be put on the Gantry. —Address, 888, 
“The Engineer” Office. 888 








7 . 
an ted, 10-Ton  Electric- 
IVEN GULIATH CRANE, 50ft. span. “wages 

JOBNSOM Wenmate mnie Wigan. 


Corsolst Saw for Cutting Steel 
{alternatively hot or cold) WANTED ; modern make.— 

Reply, stating where seen, price, &c, he > JOU M. aa 
SON and CO., King’s Works, Aberdee 


Required, Modern Type Gas 

ENGINE, with Suction Plant, immediately, about 100 

aoe P. Send full particulars.—Address, 829, “‘ The “—— 
ffice. 











Ai Compressors :— 

a> a AIR COMPRESSORS, belt and steam 
ity 100 to 985 cubic feet. 

., 40, St. Enoch-square, Glasgow. 8066 


Wanted. 


| AL pat Time Recorder 
rice and where can be seen. % 8 T. R., Smiths 
7. Ltd., 100, Fleet-street, London, mi G a 


RIDDEL ‘and € 








Time Recorder, as New, 


fparanteed latest model. What offers?—A. F. 
PELLEY, 149. Farringdon- -road, E.C. 1. 17ll ¢ 





Bagshaw’s Wrought Iron Pulleys, 


as used in Government departments, are the strongest, 
Cheapest, and best in the market. Quick delivery given. 
Illustrated price list, containing rules for transmission of 
power by wheels, belts, ropes and shatts, free. —J. BAGSH 
and SONS, Limited, Engineers, Batley, Yorkshire. 








Cr. 8yvo. 


(THE ENGINEER SERIES.) 


3s. net. 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE 


By RICHARD B. PILCHER 


AND 


FRANK BUTLER-JONES, B.A. (Cantab.), 


INTRODUCTION BY 


WITH AN 


Sir GEORGE BEILBY, 


A.LC. 


LL.D., F.R.S. 





WESTMINSTER GAZETTE.—“ A very instructive little book. 


THE CHEMICAL TRADE JOURNAL.—“ 
somehow or other in evéry factory, evéd in 


important factor for good in the attitude of our public towards technical men. 
of t up to modern times.” 





deals with the m 
BRITISH JOURNAL OF PHOTOGRAPH 
word2d asso1at of what has be 


. If the book succeeded in Se all producers realise that 
fh 4 printer’s shop, chemistry is en it will gratify the authors and be an 


he volume is extremely readable, and 


ublic can have no more concise or popularly 


2a accomplished in thet piel than Messrs. Pilcher and Butler-Jones’s volume.” 





CONSTABLE & CO., Ltd., 


10, Orange Street, W.C. 2. 





wa lengths: equal to n 
Four CHIMNEY STACKS, 26ft. Jong, 2ft. dia. ; splendid 
Ooe COMPOUND fae eee 40 H.P., 110 volt, 
835 revs., by 
One GENEMATON, £0 oH. Pr. “110 volt, 380 amps., 690 revs, by 


es and Plat’ 
Fou! VERTICAL BOILERS, ft. Gin. to Lift. bin. ; splendid 


condition. 
.} oseph Oxley, Norfolk street, 
SHEFFIELD. 


‘Phone : 830 (three lines). Grams: “Stability.” 872 ¢ 


or Sale :— 


Bagge | Bg my? yet CORLISS ENGINE, cylin. 





12in. fom . by ee stroki San 12in. ‘dia. 
meter. Tick. vi 
miler ea Ha arora CONDENSING ~~ _calipter 20in. 
by Sin. si Sowerby Bridge. re 86 |b. 


stroke. AWW 
GAS ENGINE, horizontal, cylinder 1 ‘im by by 2in. stroke by 
ewer i = starter, also two fly-wheels and pulley 
“i in excellent conditi 
THE PRRFECTA SEAMLESS STEEL TUBE and 
coxbuit CO., Ltd., Plume-street, Birmingham. 





or Sale :-— 
45 K.W. GENERATING SET, 220 volts, D.C. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 805 « 


For Sale :-— 


ONE BABCOCK AND WILCOX WATER-TUBE 
BOILER, a a. ft. heating surface, complete with 
underfeed sto! 

One’ G ALLOWAY BOILER, 

80 Ib. 

ONE VERTIC. AL BOILER, Sft. high by ift. Sin. 
dia., new fire-bars and chimaey. 

PARSONS STEAM ‘TURBINE, 3500 K.W., 
1200 r.p.m., 190 Ib. to sq. in., with alternator, field rotating 

and exciter ter complete ; 6000 volt maximum load ; 





28ft. by 7ft., for 


pd a 
WILLANS. PARSONS STEAM a and 
ALTERN K.W ae gd to sq. in., 
= volts, three-phase, complete "ith exciter, also 
ting water pumps. & 
PARSONS TURBO ALTERNATOR, 300 K.W.. 
2-phase, 2000 volta. 
2000 H.P. TRIPLE-EXPANSION THREE. 
oF LINDER VERTICAL ENGINE, by Belliss; cyls 
2in., 36in., and 53in. by Win. stroke; 200 rpm. at 
17016. — with surface condenser, capacity 3400 
. ft 
LP’ TANDEM COMPOUND ENGINE, 
cylinders 12in. and 22in. diam by 2ft. 6in. stroke, with 
rliss valve gear. ‘ > 
CROSS COMPOUND HORIZONTAL ENGINE 


300 


Ly A thy le a. _ stroke, 12ft. dia. fly - 
R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 


& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 


Tel. : 44 Wakefield ; 867 Newcastle. 


Tel. Add.: “ Engineer, Wakefield.” 2017 « 





or Sale. 


0 H.P. ELECTRIC MOTOR, 500 volts, D.C., by Lancashire 
amo and Motor Co. 
. ELECTRIC MOTOR, 10 volts, ta by 4 oe 


” ” ” 


y GAs ENGINES, “M” type, about’9 BHP. each. 


. Petter Git EN ENGINE, about four years old. 
PORTABLE OIL ENGINE, by Hornsby. 
. CORNISH BOILER, reinsure 80 |b. pressure. 

VERTICAL BOILER, 70 1b. pressure. 

t. 3in. VERTICAL BOILER, 80 Ib. pressure. 

STANLEY ENGINEERING CO., Bath. 727 « 


Ft m= 
as a o: 
paeaee. 


LREReewWan 3 
i] 

xx 

as 


ee 





For Sale :— 


Two 2 Stage TURBINE PUMPS, by Isler, each, 4000 ice 
hour, against 74ft. total head, coupled to 220 volt. D. 


otors. 

One aad 90 K.W. GENERATOR, 220 volts, 164/160 revs., 
no panel. 

2 wets of NEW FIREBRICKS for 8ft. 6in. diameter gas pro 


be ig casings 
A La rge Quantity of NEW CASTINGS, such as Furnace 
Frames ead Doe Doors, &¢., suitable for the brickwork setting of 
stills. Sketches on a) pion. 
NEW GAS VALV : 201, 
-- lin 


at) 

One practically New Steel RO, AD TROL LEY for Boilers or 
Timber, to carry 20/30 —y 22ft. 10in. long x 5Sft. 4in. wide, 
12in. wide wheels, All s 

22 Pairs WHEELS oe “AXLES without side journals, 
4ft. &sin. Psy 24in. diameter wheels, with teak centres, 
3jin. axles. 


GEO. COHEN, SONS AND CO, 
600, Commercial-road East, 


London, E. 14, 2012 
S.B -IRON 
s e 
& STEEEX. Bars. 


Plaves & Sheet. 


STRINCER BROTHERS, 


WEST BROMWICH 
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OUR MERCHANT NAVY--THE WAR AND 
AFTER. 


WuHaTEVER verdict the historian in the future may 

ass on the various phases of the Great War, it is 
certain that in his ultimate analysis of the material 
forces which wrecked the ambitious schemes of 
Germany and, in the end, brought victory to the 
Allies, he will give the first place to the maritime 
supremacy of the British Empire. At the beginning 
of the struggle, the might of the British Navy was 
the paramount menace to the enemy, the one thing 
he really feared in calculating with mathematical 
precision his assurance of victory, and the intensity 
of his fierce outburst of hatred to England was the 
measure of his fear. That it was well-founded is now 
a matter of history, for after nearly four years of war 
the menace still remains the dominant fact of the 
situation. But experience has revealed, what few 
understood at the beginning, that the men and ships 
of the Mercantile Marine form an integral part of the 
British Navy, part of the fighting forces of the 
Empire, equal in importance in a long struggle to 
the men and ships of the Royal Navy. 

Students of war both here and on the Continent 
were aware of this fact. ‘The importance of means of 


communication of all kinds is apparent to the least 
thoughtful of men, but during long years of peace 
with prosperity, the sensitiveness of the people 


gencrally to the elements essential to the strength of 
the nation became dulled and inactive. Few realised 
what a priceless asset for war purposes shipowners, 
shipbuilders and engineers had produced by their 
combined efforts in building up the finest fleet of 
merchant ships the world had ever seen. Strange, that 
we should use daily some cf our greatest possessions, 
and in the very handling of them in the interests of 
the individual, lack the insight to see their potential 
advantage to the State in such days of danger and 
tremendous trial as these in which we now live. Too 
often we only envy the success gained by the 
individual who dares to fashion the tool and experiment 
with it, and fail altogether to see how essential that 
tool is to the maintenance of the power of the nation 
in the grave emergencies created by the commercial 
competition of peace or the sterner competition of 
war. 

In a way, we were proud of our merchant ships, 
but it was pride in our big passenger liners, few in 
number, rather than pride in the vast fleet of common 
carriers which ploughed the seven seas under the red 
ensign. And when-we pointed with justifiable 
satisfaction to the numbers and tonnage of our ships 
we scarcely regarded them as part of our potential 
fighting forces. If one may judge by the recognition 
they accorded them, our naval authorities did not fore- 
see how essential to the successful prosecution of a war 
merchant ships would become, in spite of the fact 
that the history of all our wars pointed that way. 
It needed the greatest upheaval of its corporate life 
the nation has ever seen to wake its sluggish 
comprehension and to startle us into a wide-eyed 
vision of our dependence on our mercantile marine. 
There can be little doubt that the enemy fully 
recognised that our maritime supremacy was the 
most formidable obstacle to the attainment of his 
aim of world power. For years he had striven to 
equip himself to compete with us in fighting ships 
and in merchant ships, ever on the alert to take 
advantage by fair means or foul of any laxity on our 
part in maintaining the supremacy our fathers had 
won. Statesmen know how insidious was the veiled 
attack on our naval programme, and shipowners know 
only too well how insistent was the open attack on 
our commercial and shipping programmes. 

Small wonder, therefore, that very early in the war 
Germany, first by pretext and afterwards by open 
admission, made lawless attacks on our merchant 
ships. These attacks were a deliberate attempt to 
break our supremacy on the seas and, so necessary to 
victory did this appear to be, that in the prosecution 
of his object the enemy torpedoed and sank the 
honour of his sailors, the last shred of international 
dignity left to him, and did not hesitate to risk 
incurring the lasting shame of history by outraging 
the moral sentiment of the race in wantonly murdering 
on the high seas non-combatant men, women and 
children. He knew that without the command of 
the seas England would be powerless to continue the 
war, and realised that to cripple the effectiveness of 
the mercantile marine was to cripple not only the 
effectiveness of the Royal Navy, but also the striking 
power of the Army. In other words, he recognised 
to the full that the immense resources of the British 
Empire depended on sea power for effective concentra- 
tion on the purpose of war. 

But if the mercantile marine has proved itself 
# vital necessity in prosecuting war, it is equally vital 
in prosecuting prosperity in days of peace. No less 
than during war is there need during peace for the 
effective concentration of the resources of the Empire 
in order to meet commercial competition. We see 
this more clearly to-day than we did before the war, 
and know as we never knew before that our life and 
mission as an Empire depends on a strong mercantile 
marine. But the wastage of war has sadly depleted 


our merchant tonnage, and we meet the future to-day 
with lessened power to maintain our trading supremacy 
on the seas, a supremacy necessary to the progressive 





advancement and development of the Empire. 
Unless, therefore, we have wisdom to appreciate 
rightly the position and foresight to prepare for the 
needs of the future, we shall be left behind in the race. 

To obtain a definite view of the present situation 
it is not out of place to glance at the position of 
shipping and shipbuilding before the war, and then 
to look at what has happened during the war 


SHIPPING BEFORE THE WAR. 


When war broke out in August, 1914, the steam 
tonnage of the world amounted in round figures to 
nearly 454 million tons gross, distributed as follows :— 


Tons gross. 


British :— 

United Kingdom, 18,900,000 

Dominions, &c. 1,600,000} 20,500,000 
Germany Pe ore ee eins Ree y Tae 5,100,000 
United States (including Great Lakes) 4,300,000 
Norway EK EEE RE A ope © 2,000,000 
France .. 1,900,000 
Japan .. 1,700,000 
Holland 1,400,000 
Italy 1,490,000 
DR Ss. ashes 1,000,000 
Austria-Hungary 1,009,000 


Other countries 5,000,000 


It will be seen that British tonnage was about 
45 per.cent. of the whole, but this proportion does 
not give the relative’strength of our merchant fleet. 
Steamers of 1600 tons gross and over, the vessels fit 
for oversea trading, are the measure of the efficiency 
of a nation’s shipping, and no less than 90 per cent. 
of the tonnage of the United Kingdom consisted of 
this class of steamer. Further, 68 per cent. of the 
tonnage was only fourteen years old, and 44 per cent. 
less than ten years old. The ships included in the 
British Merchant Navy were the most up-to-date as 
regards build, size, speed and equipment, and 
certainly represented in effectiveness more than 
one-half of the carrying capacity of the world. 
Actually, British tonnage monopolised regularly over 
50 per cent. of the world’s sea-borne trade, and all 
nations found themselves dependent more or less for 
sea carriage on the British mercantile marine. 

This position was not acquired in a day. It was 
the result of long years of patient endeavour, and was 
the direct outcome of that spirit of adventure which, 
combining initiative, resource and courage, has built 
up the Empire. The great captains of the shipping 
industry, whether shipowners, shipbuilders or engi- 
neers, were animated by that spirit and proved them- 
selves equal to all emergencies. They led the world, 
and it :iay be said with truth that, on the whole, 
they used the power they had created with wisdom 
and justice in the interests of all concerned. An 
achievement of this kind, such as the world 
had never seen before, could only be accomplished 
by an island empire. Geographical and climatic 
conditions have more to do with the building up of 
sea power than is commonly understood, and the 
position and climate of the United Kingdom have 
been, and will continue to be, dominant factors in 
the struggle for the command of the seas. Material 
resources, an extensive seaboard, and a hardy race 
are a necessary combination for the purpose. And 
when, in addition, you have great national traditions 
embodying the enterprise of owners of ships. the 
skill of builders of ships and the courage of navigators 
of ships, success becomes a comparatively simple 
matter of organisation. 

And great organisers are still to be found in the 
shipping industry, worthy successors of those who 
first laid down the lines for the development of our 
merchant fleet. They were working steadily prior 
to the war fronting the ever-increasing pressure of 
foreign competition with confidence and resource. 
Our large passenger liners were never better run or 
better equipped, and the ordinary cargo liners, the 
shuttles that pass to and fro weaving the same pattern 
in the web of commerce with regularity and precision 
year in, year out, were increasing in power and capa- 
city. Tramp steamers, the very backbone of the 
fleet, were managed with that initiative and courage 
which has done so much to make them the pioneers 
of new openings for British commerce, and, con- 
sequently, new activities for British ships. Ship- 
owners were not slow in selling their old ships to 
foreigners and replacing them by new ones. Thus 
the fleet was being kept up to date and efficient for 
its purpose. 

Further, as became the greatest maritime nation, 
Britain led the world in shipping laws and safety 
regulations. It may be open to question whether 
these legislative measures are too restrictive in some 
particulars, but, as a whole, they are based on the 
righteous principle that the State should provide 
protection for the weak and prevent the develop- 
ment of greed and immoral trading. It is true that 
Parliament has never enacted such restrictive legis- 
lation as that embodied in the Merchant Shipping 
Acts for any other industry, and that no Govern- 
ment department before the war was ever entrusted 
with such wide powers as those given to the Marine 
Department of the Board of Trade over shipping 
and shipbuilding. But, broadly speaking, those 
powers have been exercised with a wise discretion 
and the law and regulations administered, not only 
with justice, but also with an intelligence trained by 
experience and guided by sympathy towards those 
affected. After all Parliament made the law, not 





the officials, and imposed upon the Board of Trade 
the responsibility of seeing that it was observed. 


SHIPBUILDING BEFORE THE War. 


Such was the position of merchant shipping before 
the war, and it only remains to mention briefly the 
facts about shipbuilding. A year or two before 1914 
a boom had occurred in shipbuilding, but a period 
of depression was imminent when the war broke out. 
There was, however, under constructior in the United 
Kingdom in August, 1914, a large amount of tonnage 
of all the kinds necessary for the maintenance of the 
merchant fleet; passenger steamers, intermediate 
boats, cargo liners and tramps of various types. In 
the aggregate there were over 470 vessels of a total 
gross tonnage of 1,700,000 tons, and these ships could 
have been completed in about twelve months. This 
amount of tonnage did not represent the maximum 
productiveness of the shipyards and marine engine 
works, for just 2,000,000 tons gross had been built 
in the year 1913, and probably with improved plant 
and organisation and some increase in skilled men 
there was capacity to produce 2} million tons gross. 
At any rate, the United Kingdom easily took the first 
place as regards the world’s output of tonnage, and 
British shipbuilders, marine engineers and workmen 
were second to none in their enterprise and _ skill. 
Naval architects were busy in thinking out problems of 
new constructive methods and improving on designs 
and types. The Classification Societies, Lloyd's 
Register, the British Corporation and the Bureau 
Veritas, were revising their rules for the construction 
of vessels, and were closely associated with the Marine 
Department of the Board of Trade in working out 
such questions as the water-tight subdiyision of 
ships, load line rules, and other safety regulations . 
which were in a fair way to become international in 
their operation. 

One could easily enlarge on these aspects of naval 
architecture, but, perhaps, sufficient has been said to 
indicate that shipbuilding was by no means stagnant, 
and that those at the head of the industry were fully 


alive to the need of preparing for the future. It 


would not be right, however, to be silent regarding 
the dark cloud which hung threateningly over the 
prospect caused by unrest amongst shipyard workers. 
This unrest was a phase of the general unrest amongst 
employees of all kinds, and, in the main, was an ex- 
pression of the universal desire for a betterment of 
working conditions and increased wages. That some 
of the demands made by labour were exorbitant and 
impossible to grant without imperilling the power of 
industry to meet successfully foreign competition, 
does not alter the fact that some adjustment of con- 
ditions was necessary in view of the progressive 
ideas of the modern mind. It is useless to deny that 
in the relations of masters and men there had been 
a lack of the spirit of true humanity, men were wont 
to be treated as ‘“ hands,” and not as “souls.” To 
assert with a fair measure of justice that in many 
cases the men were only treated as they deserved, 
does not alter the fact that fundamentally it was 
unrighteous in principle, just as unrighteous as the 
extreme hostility shown by a section of the men to 
employers. It was unfortunate that this general 
unrest, when it showed itself in shipyards, should 
lead to all too frequent strikes and stoppages of 
work, for, whatever may be said of employers 
generally, it cannot be said that shipbuilders had 
failed to recognise the men’s organisations. The 
Trade Unions of shipyard workers are amongst the 
best organised of all the unions, and the employers 
very early in the Trade Union movement were pre- 
pared to deal in an organised way with organised 
labour. There was probably smaller excuse for 
complaint against the attitude of employers in ship- 
building than in any other industry; but discord, 
founded upon ill-considered opinions and short views, 
fomented largely by extremists with their own ends 
to serve, made it difficult for reasonable counsels 
to prevail. Unrest of this kind means loss of pro- 
duction, and, therefore, the outlook for maintaining 
and increasing our proportion of the world’s output 
of ships was not too satisfactory. 

ially was this the case when considered in 
relation to the strenuous efforts being made by foreign 
countries to overtake our maritime supremacy. 
Germany in particular looked with envious eyes 
not only on our merchant fleet, but also on our 
shipbuilding facilities, and she set out to compete 
with us in shipbuilding. Encouraged by State 
subvention, and in other ways, large establishments 
were equ'yped and developed with great thorough- 
ness, and there could be no doubt that serious com- 
petition was in progress. Other countries were 
moving in the same direction, and thoughtful students 
of the times realised that if British shipbuilding, so 
necessary to the economic prosperity of the Empire, 
was to maintain and increase its lead, it could only be 
done by closed ranks actuated by the supreme motive 
of high endeavour. 


Tue PRESENT Posttion. 


Enough then of the position before the war. Let 
us look at the changes the war has brought in its 
train. Reference has already been made to the fact 
that the mercantile marine has come into its kingdom 
in the eye of the nation. It is difficult to express in 
words a fitting tribute to the magnificent valour of 


506 


THE ENGINEER 





June 14, 1918 


— 





the merchant service, or to convey an adequate 
appreciation of the splendid services of the ships. 
Without these services we should have failed in 
maintaining the struggle for liberty and justice. 
In many ways merchant ships have come to the aid 
of our fighting ships, and as fresh needs have arisen, 
owing to unforeseen developments, these ships have 
been adapted time and again to meet emergencies 
until new ships of special design could be built to 
meet the changed conditions. They have been our 
strength on every sea, our long line of communication, 
transporting the Army, feeding soldier, sailor and 
civilian, carrying raw materials, munitions of war and 
other manufactured goods, passing ceaselessly by day 
and by night to and fro in spite of inhuman attacks 
and perils innumerable. 

The State commandeered these ships, and well for 
the State that through the foresight and energy of 
shipowners, the ships were there to commandeer, but 
how prodigally the State used them for many long 
months. It seemed as if those in authority considered 
the supply inexhaustible ! When losses occurred no 
steps were taken to provide new ships. Indeed, it was 
not until the war had been in progress for nearly 
eighteen months that any attempt was made to push 
forward the completion of merchant vessels already 
partly finished. Truly the history of those early months 
of war reflects little to our credit as regards appre- 
ciation of the paramount necessity of maintaining an 
ample supply of merchant ships. If this fact had 
been fully recognised in the beginning, we should not 
have had the crises which have occurred during recent 
months in regard to the building of merchant ships, 
and should have been spared the friction and 
annoyance caused by repeated changes in men, 
methods nd policy. 

At the beginning the shipyards and marine engine 
shops were monopolised by naval work, and all classes 
of merchant work were put on one side. The necessity 
for this action cannot be questioned, but as month 
after month went by and preparations in other 
directions began to be made for a long war, it would 
have been only prudent to have made some provision 
for merchant shipbuilding. But the matter drifted 
on, and no action was taken until the Board of Trade, 
fully awake to the coming needs, brought pressure to 
bear on those responsible, and some concession was 
made enabling a few ships to be completed. Gradually, 
but all too slowly, the building of merchant ships 
became a question of importance demanding serious 
attention. The “ sink-at-sight ’’ policy of the enemy 
emphasised the position and focussed public opinion 
on the subject. The Government set itself seriously 
to accelerate the building of merchantmen, but found 
that with the lapse of time difficulties had arisen 
which could only be overcome by special measures. 
Finally, the ery went up “ Ships, ships, and yet more 
ships.” 

There is no need to enter into details of the 
endeavours made to provide the vessels. They are 
fresh in all our minds. The much debated subject of 
standardisation in shipbuilding and marine engineering 
was explored. and the building of standard ships and 
engines was begun. Arrangements were made for 
extensions to shipyards and engine works and for 
additions to plant. More material was made available 
and even increases in man-power were projected. At 
last it was seen that victory depended on a mercantile 
marine adequate to meet the necessities of the nation 
at war. 

AFTER THE War. 


We now come to a question of predominant 
importance. the position of our merchant navy after 
the war. We are fully awake now to the necessity 
for an increased output of ships if we are to win the 
war; but are we equally alive to the supreme 
importance of an increased output for some years 
after the war if we are to maintain that ascendancy 
on the.seas which has given us a commanding position 
in the world’s trade ?_ It would be worse than folly to 
shut our eyes to the gravity of the situation, it would 
be treason to the commonwealth, and therefore it is 
necessary to explore the position and see where 
weakness and danger lie. Of all the questions. of 
reconstruction urgently demanding consideration 
there is none that more closely affects the common 
good than that of rehabilitating the mercantile 
marine as quickly as possible. 

It is difficult to forecast with any degree of accuracy 
what will be the position when peace is declared ; but 
the war on shipping has been in progress long enough 
to provide indications of its ultimate result. Whatever 
else the Germans may accomplish, they will certainly 
cripple the world’s sea-borne carrying trade by their 
lawless attacks on merchant ships, and Great Britain 
must be the chief sufferer. It is probable that in 
spite of additions to our tonnage, the effectiveness of 
our merchant navy will be reduced by at least 
25 per cent., and that at a time when the demand for 
tonnage will be greater than ever. The mere pro- 
bability of such a result is more than disquieting, and 
if it be taken as a fact, it shows that we should start 
in the race for.supremacy heavily handicapped. But 
there are other factors calling for consideration which 
are not probabilities, but actual facts. 

The enemy has, to a large extent, directed his 
submarine attack against our largest and most 
economic carriers. The tonnage we are producing 
now is not of the same quality, and cannot replace in 
efficiency the tonnage Jost. Hence the loss as against 





future needs is far worse than the actual figures 
disclose. Moreover, neutral shipowners have in the 
main enjoyed immunity from the restrictions imposed 
upon British shipowners, and have amassed large 
reserves of capital. They will be able to compete 
successfully for new tonnage instead of being obliged 
to be content with second-hand tonnage as in the 
pest. 

Again, shortage of British tonnage has meant the 
loss of trade in the East and elsewhere. Japan and 
other countries have largely taken our place. In any 
case we should have had difficulty in recapturing it. 
Without the best type of tonnage it will be hardly 
possible to do so. Furthermore, the limitation of our 
output of ships, coincident with the diminution of our 
merchant navy, has given an impetus to foreign 
shipbuilding, and America and Japan, to say nothing 
of Holland and the Scandinavian countries, have 
definitely set out to become great shipbuilding 
countries. It seems probable that America alone will 
turn out more merchant tonnage this year than the 
United Kingdom. Needless to say, however much 
we may be satisfied with this prospect at the moment, 
we cannot regard it with equanimity in looking at the 
future. 


THE Future. 


Such aro some of the considerations which make 
the outlook a grave one, calling for the closest attention 
on the part of those responsible for the economic 
prosperity and development of the Empire. Unless 
the position is realised and steps taken to deal with it, 
we shall lose our supremacy on the seas, a supremacy 
essential to that prosperity and development. There 
is a real peril that, although we win the war, we may be 
reduced to a second rate maritime power. In a recent 
speech the Prime Minister referred to the British 
mercantile marine as the “ windpipe of the Allied 
Armies.” ‘‘ Cut that,” he said, ‘‘ and the forces of 
the Alliance would cease to breathe.” That state- 
ment is equally true if applied to the commercial forces 
of our Empire in days of peace. Our people in every 
continent and on every sea are the owners of common 
material interests. They need a strong merchant 
navy to develop those interests. Without that navy 
the Empire will cease to breathe in a healthy way. 

It is indisputable that we still possess all the 
essential elements of success. Our shipowners, our 
shipbuilders and engineers and our workmen are the 
best in the world and as regards material resources 
we shall be better at the end of the war than at the 
beginning, for our output of steel will be larger, our 
shipyards and engine works will be more extensive, 
our plant will be better. But will what we may call 
our spiritual resources be better? Therein lies the 
crux of the problem. We know that in essence the 
problems of war have been solved by patriotism. 
Will we respond as readily to an appeal to our 
patriotism to solve the problems of peace? Funda- 
mentally patriotism means the subordination of 
individual interests to the general good of the State. 
It means a spirit of co-operation in promoting the 
common weal; a pooling of all that is best in the 
community towards one definite object and purpose. 
Will we rise as a nation to the same height of high 
endeavour when peace returns as we have done during 
war ? 

It has been said that we were twen y years behind 
the Germans in our thinking about war preparations. 
They realised that war needed a mobilisation of the 
nation, and not only of soldiers, if victory were to be 
obtained. We are familiar with the phrase to-day 
“a nation at war.’ Let us learn the lesson for the 
purposes of peace. The nation must mobilise for 
those purposes if we are to recapture and extend our 
maritime prosperity, and it should not be overlooked 
that individual interests and the interests of the State 
are more often one and the same thing than is 
commonly believed. And we should begin to mobilise 
our forces at once, to make our preparations while 
there is time to think them out to practical con- 
clusions. They will need careful consideration, and 
those affected will require in many cases to be 
educated in the principles underlying them. To go on 
in the old haphazard way will be to court disaster, 
and future generations will look back on our unwisdom 
with contempt. 

Consider this question of shipbuilding: what has 
been the record of ‘the past ? Periods of prosperity 
and poverty, booms and slumps alternating with a 
certain amount of regularity. We suggest that 
the boom wes no better than the slump. Each was 
a dislocation of the machinery of real prosperity, for 
prosperity that comes in fits and starts is not good for 
the true growth of the nation, it is a fever in the veins 
of the body politic, causing unrest if only because it is 
more often than not ill-distributed over the 
community. During the boom shipowners were 
running after shipbuilders to give them ships, ship- 
builders were running after workmen to build the 
ships, and the workmen were running after the highest 
wages they could obtain because of the demand for 
their services. Prices were abnormally high, the 
capital values of ships excessive. During the slumps 
workmen were running after shipbuilders to give 
them work, skilled mechanics standing, cap in hand, 
ready to take low wages, and shipbuilders were 
running after shipowners for orders for ships at any 

rices which would enable them to keep their estab- 
ishments going. Prices were abnormally low, 








capital values of ships were out of all proportion, 
speculation was rife. In both cases the position wag 
uneconomic. True economie prosperity means a 
steady, sustained progression. It can only be 
obtained by a combination of those concerned, a 
co-operative effort on the part of shipowners, ship- 
builders, engineers and workmen. What will the 
workman require after the war? He will want 
continuous work at a regular and comparatively high 
wage, and shorter hours of labour, giving him more 
leisure. How can the shipbuilder employ him under 
these conditions ? Only by having on his books a 
continuous stream of work at regular prices, giving 
him a fair return on his capital. It is for the ship. 
owner to consider whether he cannot put the ship. 
builder in this position, a position which will enable 
the shipowner to build his ships at a fixed rate over a 
series of years without having violent fluctuations in 
capital values. There are, of course, interdependent 
questions of trade, but the main problem will be 
solved if capital and labour join forces on a fair and 
equitable basis, keeping faith on both sides. 
Economic prosperity is as much the concern of the 
employed as of the employer, and labour leaders 
should expound that truth until it permeates the 
whole army of labour. We shall have to build 
against the world, and woe betide us if either employers 
or employed prove unwilling to rid themselves of 
prejudices in order to adopt new plant and new 
methods of work. Greater output is essential. It 
cannot be accomplished with shorter hours of labour 
except by a more organised use of machinery. 
Employers must be ready to adopt every device for 
saving labour, and the employed must be ready to 
welcome every such device in their own highest 
interests. Is it possible to obtain this spirit of active 
co-operation throughout the industry, so that we may 
have unity of purpose and unity of action? We 
believe it is if the necessities of the situation are 
properly considered. 

It may be a dream, but if the better relations 
between employers and employed, which have 
recently been making marked progress, still continue 
to improve, the dream could be realised and ought to 
be re lised. To be defeated in attaining an ideal so 
essential to the good of the community would be 
defeat indeed. At any rate, if defeat comes let it not 
be because an honest. endeavour has not been made 
to reach the goal. This is the challenge of the future 
to the shipping industry. How will it be answered 1 








PROGRESS OF LIQUID OXYGEN EXPLOSIVES. 


Ow1ne to the shortage of ordinary explosives for mining 
purposes in Germany, due to war requirements, consider- 
able extension has been given to the developnent of 
oxyliquite, or ‘“‘sprengluft’’ (explosive air). Several 
firms in Germany, working Linde’s and other patents, 
have experimented with apparatus and effected con- 
siderable improvements in the practical application of the 
system for mine blasting. Le Génie Civil for June Ist 
describes some of these developments, and the following 
notes are taken from that journal. p 

The principal firm interested in the process is the 
Sprengluft Gesellschaft m.b.H., which has lately developed 
plants capable of supplying 10 kilos. (22 Ib.) of rectified 
liquid oxygen per hour, The net cost price is said to be 
something under 2!/,¢. per kilo., including interest and 
depreciation charges. J 4 

For storing the liquid oxygen, a modification of the 
Dewar flask is used, and is generally constructed in brass 
or very thin steel. In order to maintain the rarefaction 
of the space between the two walls, this space is filled up 
with charcoal. When the vessels are filled, the 
temperature between the two walls is — 190 deg. Cent., the 
normal boiling point of liquid oxygen. The porous 
charcoal absorbs any small amount of gas which may 
escape through the pores of the metal. ; 

In utilising the liquid oxygen for explosive purposes, & 
number of combustible materials have been tried, but lamp- 
black has been found to be the most satisfactory. In 
practice, cartridge cases of convenient sizes for insertion 
in the bore-hole are prepared in cardboard, into which the 
lampblack is introduced. A long tube (also of cardboard) 
is let into the case and through it the oxygen is poured. 
The most satisfactory way of charging the cartridges is to 
immerse them for some time in a tank containing the 
liquid oxygen so as to allow them to become thoroughly 
impregnated. The cartridges are ‘constructed in such 
manner as to give as little loss as possible between the 
process of immersion and insertion in the bore-hole. The 
best types can be kept for 8 to 10 minutes after leaving the 
immersion tank. The cartridges are usually exploded bya 
small primer ignited either by a fuse or electrically, electric 
ignition being preferable on account of its greater efficiency. 

Oxyliquite has proved very efficient in mining operations 
by reason of its brisant properties, but for the same cause 
it is not so suitable for quarry work. It has also been 
successfully used under water in the demolition of a bridge 
over the Danube. It is claimed that the chief company 
concerned with the exploitation of the process is able to 
supply annually the equivalent of 10,000 tons of nitrate 
explosives. One advantage claimed for this method is 
that it is safer than the explosives generally used, since 
the cartridge is only explosive for 10 minutes, i.e., from 
the time it is saturated with the liquid oxygen to the time 
it isexploded. The only disadvantage in the system would 
seem to be that it is necessary to install a liquid oxygen 
plant near the scene of operations. The labour required 
to carry out the process has also to be very skilled. Com- 
paring oxyliquite with other explosives, it is stated that 
dynamite has a greater density of charge than oxyliquite, 
but, weight for weight, the latter is more effective than 
dynamite. 
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SMALL LOCOMOTIVES OF SPECIAL TYPES. 
No. Iv.* 
CHARLES PRICE AND SONS. 


NouMEROUS narrow gauge internal combustion 
locomotives have been built by Messrs. Charles Price 
and Sons, of Broadheath, near Manchester, to the 
designs of Mr. T. A. Borthwick and Mr. F. C. Price, 
A.M.I. Mech. E, A.M.I.A.E. By the courtesy of the 
builders we are enabled to put before our readers the 
following extensive description of these locomotives 
and their engines, as well as the drawings and photo- 
graphs which have been reproduced to illustrate it. 
The locomotives in question are for 2ft. and 3ft. 6in. 
gauges. The half-tone engravings—Figs. 18 and 19— 
show a locomotive designed for a 2ft. gauge, while 
Figs. 20 and 24 represent a 3ft. 6in. gauge locomotive, 
both being designed to run on light section rails. 
Both types of engine were built chiefly for shunting 
and general work in shops and goods yards on colonial 
railways. 
js. The 3ft. 6in. gauge locomotive has a four-cylinder 
engine with cylinders 4}in. bore by Tin. stroke. It 
develops 25 brake horse-power on petrol and 20 brake 
horse-power on paraffin, both at 600 revolutions per 
minute. The 2ft. gauge locomotive has a two- 
cylinder engine, with cylinders 7}in. bore by Qin. 
stroke, and it develops on petrol 20 brake horse-power 
at 400 revolutions per minute. 

The four-cylinder engine is shown in Figs. 2! and 25. 
The crank case design does not follow ordinary 
practice, being a single casting in place of the top and 
bottom chambers usually adop:ed. 
cast iron, with machined sides and feet which rest upcn 


the plates forming the inner frame of the locomotive. | cast gate lever provided with a slot. 


The front bearing casting is of the solid ring type, 





It is made of | 


pression cams formed with the exhaust cam. 


The | shaft. 


The magneto driving wheel is secured to the 


half compression gear is operated by means of a | magneto spindle, the magneto being secured to a cast 
handle situated on the front crank case cover, and is | bracket on front of crank case cover, the timing 

















Fig. 19—CHASSIS OF 2it. 


held in its working position through the medium of a 
To move the 
cam shaft to half compression, the lever is lifted clear 
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Fig. 18—2ft. GAUGE 


with a loose top cap, and is fitted with white metal 
lined gun-metal brasses. The centre bearing is of the 
solid ring type, with a split spigot ring for securing 
it to the crank chamber. The back bearing is also of 
the solid ring type and has a cast iron cap. A case- 
hardened thrust washer is fitted between the front 
bearing and crank journal for dealing with the end 
thrust of the crank. 

The valves are all in one side of the cylinders and 
are machined from 3 per cent. nickel steel stampings. 
The springs are held by cotters in the usual way, and 
adjustable tappet heads are fitted. The bottom of 
the crank chamber has four cast troughs for providing 
splash lubrication for the big ends. Large brass 
centrifugal oil rings are fitted to the crank shaft for 
lubricating the four crank pins, the oil being conveyed 
through ducts or oil holes drilled in the crank pins. 
The main bearings receive a quantity of oil in troughs 
cast with the adjustable caps, and are also supplied 
with oil under pressure from an oil feed system fixed 
in the cab of the locomotive, which we refer to in more 
detail later. The back bearing has a cast iron cover 
in halves forming, with the gun-metal oil ring screwed 
to the fly-wheel, a joint to prevent leakage at the rear 
end of the crank case. Ky removing the top half 
of this cover any slack in the bearings can be taken up. 

The crank shaft is made from steel to the following 
specification: 50 tons tensile, 40 tons elastic limit, 
50 per cent. reduction of area, the material being 
Siemen’s-Martin acid process mild steel. At the rear 
end a cast iron fly-wheel is secured on the taper and is 
held by a nut in the usual manner. 

The connecting-rods are made from stampings in 
50 tons special steel, the centres being 14}in. and the 
gudgeon pin being jin. diameter ; the pin is made of 
Ubas steel, case-hardened and ground. The cam shaft 
is turned from a solid bar of Ubas and all the cams 
are formed solid with the shaft. It has half com- 


* No. Ill. appeared May Sist. 








LOCOMOTIVE—CHARLES PRICE AND SONS 


of the half compression handle and the shaft is then 


free to slide horizontally. 





GAUGE LOCOMOTIVE 


wheel meshing with the half speed cam shaft wheel. 
Also gearing with the half speed cam shaft wheel is 
the pump driving wheel, whichis keyed to the pump 
spindle and works in a bearing provided in the pump 
box body. An ordinary type centrifugal pump, 
running at twice the engine speed, is spigoted and 
bolted to the crank case and can be removed 
complete with its gear wheel. This train of gears 
requires very little accuracy when erecting, and the 
pump and magneto, complete with their respective 
gear wheels, are easily removed when the engine is in 
position on its frame. The crank shaft extends through 
the front cover and has keyed on to a extension & 
cast bevel wheel forming the starting gear, which is 
carried on lugs across the front of the engine. A pin 
and claw type of “ chuck out ”’ is employed. 

The tappet mechanism for each pair of cylinders is 
contained in a cast iron guide box held to the crank 
case top by studs with a clearance space in the crank 
case. This type of fitting, although cheap and easy to 
assemble, has been found to be quite satisfactory under 
working conditions. 

The clutch is of the inter-balanced leather-faced 
cone type, as shown in Fig. 22. The female portion is 
of cast iron and is split in halves. It is spigoted and 
held to the fly-wheel by eight high tensile steel bolts 
which pass through the fly-wheel rim and transmit 
the engine power. The male part is a malleable steel 
casting made a sliding fit on to the keyed projections 
of the clutch driven shaft, and is provided with both 
internal and external thrust washers for the cperating 
and releasing gear. The spring pressure is trans- 
mitted through four cast steel adjustable push pins, 
made a sliding fit in the female portion of the clutch. 
Between the gear box and the clutch is fitted an 
ordinary type of forked universal joint carrying on its 
covers a brake drum, which is operated by the clutch 
pedal at the same time as the clutch is released. 
The ball bearing enclosed within the clutch also 

















Fig. 20—3ft. 6in. GAUGE LOCOMOTIVE—CHARLES PRICE AND SONS 


The timing gear is all made of cast iron anda 6d.p..makes good any small deficiencies in alignment 


tooth is used. A direct 2—1 train drives the cam 


between the engine and the gear box, In designing 
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the latter, speed changing by sliding gears was 
abandoned in view of the fact that a locomotive 
built for shunting work would be constantly in and 
out of gear, so that all forms of gate change mechan- 
ism were best avoided. 

The gear box, as shown in Fig. 26, forms the back 
axle bearing and allows a short wheel base to be easily 
accommodated. Two speeds are provided, which 
give approximately three and seven miles per hour at 
normal engine speed. These speeds are obtained by 
means of an epicyclic gear—see Fig. 23—mounted 
on the top shaft in the gear box, which con- 
sists of a built up cast iron cage holding two 
sets of planet wheels and having at each end long 

ing extensions, the exterior of the casing being 
cast to form a brake drum. The two sets of planet 
wheels are turned from solid Bessemer 40 tons tensile 
steel, and have machine cut teeth of 4 d.p., the 
numbers of teeth being 14 and 22 for each set. Con- 
tained within the epicyclic gear is a friction plate 
clutch consisting of cast iron driving plates rubbing 
against phosphor bronze driven plates. Between each 
pair of plates is a spring washer to assist the plates in 
easily freeing themselves when the load is released. 
The top speed is obtained by releasing the band 
brake on the exterior, and by means of the internal 
friction plate clutch, locking the whole gear so that 
it revolves on its bearings at engine speed. By 
relieving the pressure on the interior clutch and 
simultaneously tightening the band brake, the drive 
is transmitted through the epicyclic gear so as to give 
the bottom speed. The sliding pinion at the rear end 
of the gear box transmits forward speeds and, in its 
extreme position, by gearing with a lay wheel, it also 
provides the two reverse speeds. The gears are steel 
forgings, with machine-cut teeth 3 d.p. The main 








cast wheels and a hand wheel for operating ‘ toggle 
joint” brakes, which work on all four wheels through 
the medium of levers and connections. The shoes 
are of cast iron and are mounted on the frame in 
cast steel brackets, all the pins being of hardened steel. 


sharp curves. The axle-boxes for the driven axle are 
held in hornplates and follow the usual locomotive 
practice, special attention having been given to 
lubrication. Gun-metal bearings are used throughout, 
the oil being delivered to them from the cab under 
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Fig. 22—ARRANGEMENT OF CLUTCH 


The coupling bars are made from forgings of mild 
steel of rectangular section, the ends being bushed 
with gun-metal working on case-hardened pins keyed 
and pressed into the driving wheel or, in the case of 




















Fig. 21—FOUR-CYLINDER 20-25-B.H.P. ENGINE 


driving axle is housed in plain bearings in the lower 
part of the box, and the final drive is by bevel and 
spur gear through a cross shaft, as shown in sectional 
elevation of the gear box. The gear box itself rests 
upon the top edges of the inside plate frame and is bolted 
to that frame and to the sides. Being split along the 
top shaft centre the whole of the epicyclic gear can 
easily be lifted out for repairs and adjustments. 
Plain gun-metal bearings are used throughout, and 
the shafts are 40 tons tensile Bessemer steel. The 
driving axle is made of 50 tons tensile oil-treated 
Siemens-Martins steel and is 4}in. diameter at the 
journal. 

When the first experimental box was made, trouble 
was experienced with the lubrication of the epicyclic 
gear, and an oil pump, chain driven, was fitted on the 
rear outside end of the gear box. It took oil from the 
box and sprayed it by means of pipes direct on to the 
revolving epicyclic gear. The two main top bearings 
were also lubricated under pressure from the feed 
gear in the cab. The separate reversing lever, as 
shown in the arrangement drawing, extends above the 
floor level and is fitted with a balance weight to keep 
it in its correct working position. The speed changing 
gear is operated by means of a single handle fixed on 
the cast column which is mounted on the gear box 
top cover and carries the brake gear, throttle, and 
ignition levers. By a “ cut out’ lever on the side of 
the box and a square thread and nut arrangement, the 
gears are changed by turning the handle either to the 
right or left, declutching of the main clutch not being 
required. We understanh that the gear makes a very 
easy change speed operating mechanism, which is 
specially suitable for shunting purposes. 

Mounted with the change speed column is a pair of 








the 2ft. gauge locomotive, keyed and pressed into 
special cast cranks which are keyed to the main 
axles. The rail wheels are of the built up type, 
having cast iron centres keyed and pressed on to the 
axle, with special Siemens-Martin steel rims made 





pressure. The arrangement of the pressure lubrica- 
tion system may be seen in the right-hand view of 
Fig. 20, which shows the interior of the cab. 
The oil is contained in a tank, and is subjected 
to air pressure by means of a hand pump. Sepa- 
rate sight-feeds are used for each pipe connection, 
the sight-feeds are filled with water and the oil drops 
are easily and clearly observed as they pass through 
the water to the delivery feed pipe. Each sight-feed 
is fitted with a hand screw adjustment so as to enable 
the driver to supply each bearing with oil in sufficient 
quantity according to requirements. The driver is 
also able to see that the important bearings of the 
locomotive and gear are being constantly lubricated. 

A compound type of frame is used, the exterior 
frame carrying the buffers, cab and approximately 
two-thirds weight of the engine, gear box and clutch. 
The outer frame is suspended on coil springs, 
carried on swivel pins, as shown in general arrange- 
ment drawing. The channels are 8in. by 3in. by jin., 
and the corners are built up with jin. gusset plates. 
The inner frame carrying the engine, clutch and 
transmission gear consists of two mild steel plates, jin. 
thick, free at the gear box end but held at the engine 


| end by means of a steel shaft with cast iron crossheads 


at each end mounted in guides bolted to the exterior 
frame. These crossheads are connected to @ cross 
channel riveted to the exterior frame, by means of 
tubes, though stiff springs and rubber pads can be 
fitted in place of tubes so as to give an elastic drive if 
desired. In the 2ft. gauge locomotive the rail wheels 
are fitted between the interior and exterior frames. 

The cooling system is arranged on top of the cab 
and is held on two trunnions, one at each end. A built- 
up type of radiator is used. It has stamped steel 
water boxes with detachable tube plates at each end. 
Copper tubes, which are expanded into the tube 
plates, have plated gills pressed on to their exteriors. 
Circulation is maintained by means of a centrifugal 
pump on the engine. 

The cab is of the built up type, with jin. steel plates 
riveted to l}in. steel angles, and is designed and built 
on ordinary standard locomotive practice. The 
engine bonnet is also built up of !/,,in. mild steel plate 
secured to light steel angles, and is designed so that 
the sides and top may easily be taken off so as to 
leave the engine free for repairs and adjustments. 

The buffer gear used on the 3ft. 6in. type of 

















Fig. 23—EPICYCLIC CHANGE SPEED GEAR 


from forged steel blanks machined all over shrunk 
on them. 


locomotive is of the central buffer type, and in the 
particular instance shown in the drawing was 


The wheel base-for both types of locomotive boing | designed specially to meet the requirements of. @ 


3ft. 9in., the engines are capable of negotiating very ' Colonial Government railway. 


It has been found 
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3rt. 61nx. GAUGE INTERNAL COMBUSTION LOCOMOTIVE 


CHARLES PRICE AND SONS, BROADHEATH, NEAR MANCHESTER, ENGINEERS 
(for description see page 507) 
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Fig. 24—SIDE ELEVATION WITH COVERING REMOVED 
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Fig. 25—-SECTION AND END VIEW OF 20-25-B.H.P. ENGINE] 
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Fig. 26—SECTIONS OF TRANSMISSION GEAR BOX 
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undesirable to embody the buffer gear with the frame 
construction owing to the varying heights and designs 
of gear used by different railways. 

For engines using paraffin, a two-compartment tank 
is fitted in the interior of the cab. It is made of 
leaded sheet steel having a small compartment for 
holding the petrol fuel coupled to the paraffin com- 
partment by means of a three-way cock, which 
enables the fuel to be changed from petrol to paraffin 
when the engine has commenced to run, the usual 
drain cocks and filters being also fitted. For engines 
running entirely on petrol fuel, a Claudel-Hobson 
type of carburetter is used. It is connected to the 
centrifugal water pump so that warm water can be 
circulated under the control of a Bowden wire and 
lever fixed to the control column in cab. For paraffin 
engines a special exhaust-heated type of carburetter 
having copper star chambers for vaporising the fuel 
is used. These copper chambers are screwed into a 
compound exhaust and inlet pipe, so that the exhaust 
gases may play upon the heating chamber. Auto- 
matic air valves are also fitted close up to the delivery 
pipe and inlet valves. Control of this carburetter is 
effected by means of a Bowden wire, as in the case 
of the petrol model. 

A V.S.M. dual magneto is fitted. The electrical 
ignition gear has combined with it a distributor, 
working in conjunction with a trembler coil and 
accumulator, both of which are fitted in the cab. 
Advance and retard of the spark is made by means of 
Bowden wire and lever, which is also fixed on to the 
control column near the throttle lever. 

The usual tram-car pattern sanding gear is used. 
It is composed of a galvanised steel sand box with 
cast iron sifting plates, and is worked by hand levers 
projecting through the floor of the locomotive. 

Ready for work, the four-cylinder locomotive 
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weighs approximately 5} tons, and the two-cylinder 
type 4} tons. Most of the foregoing description 
apples in particular to the four-cylinder model. 
This engine running on paraffin fuel hauls approxi- 
mately, when travelling at top speed, 30 tons ; when 
using petrol fuel, 36 tons. On the bottom gear 
travelling up an incline of 1 in 40 it will haul 63 tons 
when using paraffin and 8 tons using petrol. 








On the Witwatersrand there are great numbers of 
induction motors, varying in size from a mere fraction of a 
H.P. up to 5000 H.P. Probably no other kind of 
machinery gives on the wholeso little trouble, or suffers 
less interruption in operation. 











A NEW NUT MAKING MACHINE. 


In the process of manufacturing hot-pressed nuts, as 
usually carried out by machinery, one of the drawbacks 
hitherto has been the large quantity of scrap produced, 
amounting frequently to some 12 or 13 cwt. per ton of 
nuts. To obviate this drawback a machine of a new and 
ingenious type has been designed and patented by Mr. 
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“THe Encinecer” ~ Swain Sc 
Fig. 1 


Ernest Hollings, 5, Kelvin-avenue, Sale, Cheshire, and is 
now in use in both this country and America. The inventor 
claims that with this machine | ton of hexagon nuts can 
be produced from 22-23 cwt. of material. He advocates, 
however, the use of the special section of bar shown in the 
two left-hand sketches in Fig. 1, with the object of keeping 
the pressures necessary in the formation of the nut within 
reasonable working conditions. The idea of using 
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Fig. 2—HOLLING’S NUT MAKING 

















MACHINE 


indenters is not claimed to be new, but with plain rect- 
angular bars the action of indenting, as hitherto practised, 
has distorted the blank, as shown in the right-hand sketch 
in Fig. 1, and to overcome this difficulty greater pressures 
are said to be required than are commercially practicable. 
On page 514 are two side views of the machine, and in 
Figs. 2 and 3 sectional drawings are given which will 
enable the various motions to be understood. 

The machine comprises a main frame which serves to 
support the bearings for three operating shafts, 7.¢., the 
crank shaft A at one end, the snap shaft B at the other end, 
and the indenter shaft C carried overhead in a strong 
frame secured to the bed. The three operating shafts are 
provided with driving gears, of which the wheels D and E 
intermesh with each other, and the gears D and F mesh 
with the driving pinion G on the power shaft H. The 
indenter shaft is provided with cams J for operating the 











indenters K, which nick or indent the bar of stock fed 
along the guide against the usual adjustable back stop L. 
The top indenter is carried in a plain slide on the front of 
the indenter bracket, the bottom indenter being worked 
from the overhead bar or yoke M, which is arranged diagon- 
ally, there being two side rods N passing vertically down 
through the machine, and connected together underneath 
by a bar or yoke O, which serves to carry the bottom 
indenter. : 

The cut-off slide P, on the right of the centre of the 
machine, is actuated by a double crank Q, with connecting - 
rods R in duplicate on each side, and carries the cut-off 
toolS for shearing the nicked blank from the bar. The 
centre portion of the crank pin is swelled into a large 
collar, and fitted with hardened steel inserts, which serve 
to operate the short punch T for thinning the wad, as 
explained later. The — slide U on the left-hand side 
carries the hollow snap tool V in a holder W, and has placed 
within it the piercer block X for operating the piercing 
punch Y. ‘The twin cams Z serve to operate the snap slide 
U on the outward stroke, the inward stroke being effected 
by the rocker lever At. This lever is operated by cams or 
lobes on each side of the piercer cam B', and gives the 
piercing block a double return stroke, first to withdraw 
the piercer from the red-hot nut, and secondly to return 
the snap tool V immediately after the finished nut is 
ejected. The piercer cam B* operates the piercer punch 
Y on the outward stroke, the return stroke being effected by 
the rocker lever as mentioned. 

The machine is fed and operated in the usual manner, 
making one complete nut in each revolution, the bar of 
stock being fed in transversely step by step against a back 
stop L. The indenters then nick the bar end and with- 
draw. ‘The cut-off tool S shears the nicked blank from the 
bar and carries it into the die C'. Just before the cut-off 
reaches the end of the stroke the short punch T advances 
against the piercer punch Y, thus thinning and com- 
pressing between the two punches the wad which, when 
removed, will form the hole in the nut and expanding the 
nut into the die. The nut is then pressed between the 
cut-off tool S and the snap tool V, while simultaneously 
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the piercer punch Y continues and punches the nut, carry- 
ing the wad into the inside of the cut-off tool. The piercer 
punch Y is then immediately withdrawn by the action of 
the rocker lever, and this quick action of the piercer punch 
is one of the main features of the machine, as it removes 
the main difficulty in making steel nuts, which was that 
the nuts as they cooled tended to shrink tightly on to the 
punch. The snap tool then advances and sweeps the nut 
out of the die, the nut being knocked off the end of the 
snap tool by a swivel kicker, which passes across the face 
and removes the nut. The wad is carried back in the 
cut-off tool and is ejected by the short punch T coming 
against the second projection on the crank pin collar. The 

iercer punch Y is provided with an adjustable brass sleeve 
Bi, and by means of it cooling water is pumped through 
the snap tool by the action of the machine, so as to give 
the tools the longest possible life. 
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The main thrust or pressure on the nut is taken up by a 
thrust bar E+, which passes right across the machine from 
side to side. The snap slide U abuts against the centre of 
this thrust bar, one end of which is supported by a breaker 
par F! which shears, should through any mishap two nuts 
get into the die. The other end of the thrust bar is 
supported on the thrust springs G*, which can be adjusted 
to give the necessary pressure. As a further precaution 
against accident the driving pinion is simply secured by 
two bolts, which shear should anything occur to jam the 
machine. 

Special attention has heen devoted to the lubricating 
system, which is a combination of the ring-oiler, plain 





lacking in sound education and instruction, It the engineer 
tries to do the work that his subordinates should do he will fail. 
If he does not know how to get good work out oi them he will 
also fail. Therefore, some knowledge of teaching and psychology 
would be invaluable. The engineer who would succeed will have 
to train his own subordinates. 
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Centuries back, when the masses who tilled the soil consumed 
little that was not produced either by themselves or the village 
artisans, every village had its own blacksmith, its own carpenter, 
its own weavers, its own cobblers, and last, but probably not 
even then considered least, its own brewing plant at the local inn ; 
every craftsman was his own salesman, and had to fulfil a 





In most open line appointments there is very little t 
engineering work to do, but there is much accounts work and 
oftice routine. In my opinion, some knowledge of accounts, up- 
to-date business methods and economics is essential. It is not 
good enough to leave these matters to be picked up haphazard. 
Our business methods in India are not sufficiently up to date 
and we badly need new ideas. 











Itiplicity of duties as compared with the few duties of his 
prototype of to-day. 

What obtains now? The blacksmith purchases most of his 
shoes from a manufacturer employing hundreds of operatives in 
an industrial centre many miles away, who produces them by the 
million at a tithe of the price the old blacksmith charged who 
was a craftsman and laboriously fashioned them with his own 
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Fig. 3—HOLLINGS’ NUT MAKING MACHINE—ENLARGED SECTION OF PRINCIPAL PARTS 


reservoir and dash systems, the machine is substantially 
built, and we are informed that with hand feeding it is 
capable of making 12,000 jin. nuts in ten hours. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





ENGINEERS AND INDIA. 


Srr,—In your issue of December 14th, 1917, ‘‘ Executive 
Engineer ” warns engineering students to examine very closely 
the conditions of service before deciding to take up an appoint- 
ment under Government. If this warning is really necessary 
how much more careful then should a student be before accepting 
an appointment with a State Guaranteed Railway or with a 
private company ' 

(1) On a State Guaranteed Railway the engineer has to suffer 
many of the disadvantages of working under Government, 
whilst not enjoying many of the advantages. The appointments 
are made by the company working the railway, and the employee 
has no appeal to Government. Nevertheless, Government 
exercises a veto over the cadre pay. In Government service 
the engineer is bound by the excellent State Railway Codes, 
and enters into no agreement. On guaranteed railways, the 
engineer has to enter into an agreement. The State Railway 
Codes can be used, and are used, as found convenient by the 
railway company, but should the engineer wish to quote them 
against his employer he will probably be referred to his agreement 
and the Code may be repudiated. 

But one of the biggest disadvantages of working on a 
guaranteed railway is that Government men are often brought 
in to fill the best and most lucrative appointments, whilst 
Government jobs are not open to company’s men. 

(2) The young engineer thinking of accepting an appointment 
on @ company’s railway should enquire on the following points, 
and, if possible, he should insist on his agreement being quite 
clear on each of them :— 

(a) Government service is pensionable. On guaranteed 
railways there is generally a provident fund. The employer 
contributes one-twelfth of his salary to it, and the railway 
doubles the amount compulsorily contributed. There is also 
now a gratuity scheme for good, faithful and continuous service. 
It should be remembered that half the provident fund is the 
employee’s own money. 

(6) The privilege, furlough, and sick leave rules are liberal. 
But only half pay is given on furlough. The consequence is 
that a married man with a family can rarely afford to take all 
the furlough he is entitled to, and the cost of the passage from 
India to England is a great drain on one’s income. It should 
be allowed for in calculating the value of an appointment. Half 
the amount of furlough on full pay would be very much more 
appreciated by most men. Then a married man should consider 
the possibility of his having to maintain a wife and family in 
ie igang owing to their not being able to stand the climate of 

ndia. 

(c) The conditions of promotion should be clearly 
stated in the agreement. Under Government an engineer 
knows what his pay will be at any time. But in a company’s 
service the engineer can never know his position. There may 
be a big block in promotion, and all his hopes may be ruined by 
outside Government men being brought in-to fill the most 
important appointments. 

(3) The qualifications nominally insisted on by company’s 
railways are the passing of the Assoc. M. Inst. C.E.’s examination 
or an equivalent examination at some approved University or 
technical college. But technical knowledge, though important, 
is much less essential than other knowledge which, unfortunately, 
is hardly at all touched upon in our Engineering colleges. 

The maintenance of good health in bad climates under 
unfavourable circumstances is of first importance. In my 
opinion, every young engineer coming to India should have a 
good working knowledge of dietetics, hygiene and mental and 
physical culture. Then he will have to deal with a big number 


of subordinates, some of them incompetent and most of them 





There is a great deal of measuring up and estimating work to 
do, and therefore some knowledge of the methods of the quantity 
surveyor would be invaluable. 

Then lastly, the young engineer ought to know something 
about business law and contracts. 

(4) Though I have belonged to the Institution of Civil 
Engineers, as a student and associate member, for over ten years, 
I have derived little benefit from my membership. 

Having obtained his first appointment, the engineer, in most 
cases, need not worry, since his job will most probably be a life 
appointment. Amongst young engineers in India the Institution 
is discredited. They feel that it is not representative of their 
interests ; that it is not a living force in their lives. The old 
and experienced members seem to monopolise all the advantages. 
But the Institution could be of great advantage to the younger 
generations of engineers. 

The first important step that a young engineer has to take 
is the signing of an agreement on taking up his first appointment. 
As this agreement will probably influence the whole of his active 
life it should not be entered into lightly, and it is in advising on 
this matter that the Institution could be of great service. All 
the points referred to in section 2 of this letter should be clearly 
stated, but, unless the young engineer has some powerful 
friend, such as the Institution might be, it is not likely that he 
will be able to get a fair agreement out of his future employer. 
The young engineer is probably very anxious to take almost 
any job, and perhaps cannot afford to wait, and thus has to 
accept almost any agreement offered to him. 

I suggest that the Institution should set up proper machinery 
for bringing its influence to bear to induce big firms to use only 
fair forms of agreements. 

Then the Institution should take up the incidence of appoint- 
ments. I can quote cases in which engineers without qualifica- 
tions have been taken on by a guaranteed State railway on the 
same terms as men who have fulfilled all the requirements of the 
Institution. Such cases are manifestly unfair and young engineers 
have a right to expect that the Institution should protect them. 

Then there is the question of adequate r ation. Cases 
can be quoted of men with no technical qualifications getting as 
much pay as fully qualified engineers. This is particularly unjust 
in a country like India where promotion is so often by seniority 
irrespective of ability. It is hardly possible for a fully qualified 
engineer to take up a first appointment before the age of twenty- 
two to twenty-five years. A non-technical man can start when 
eighteen or nineteen years old, and although his starting pay 
may be slightly less, yet age for age he is as well off and is 
sometimes better off than the fully qualified engineer. Then the 
engineer has very much greater responsibilities than a man 
working, say, in the traffic or locomotive departments of a 
railway. Remuneration should depend on responsibility as well 
as on technical ability and skill. The Institution might do much 
towards fighting these evils, which are very real grievances 
amongst the younger generation of engineers. 

If the Institution would make itself a living force in the lives 
of its younger members, in proportion as it made its influence 
felt so would its membership increase. 





Agac. 
April 14th. 


ECONOMIC HISTORY AND ITS LESSON TO THE MANU- 
FACTURER OF TO-DAY. 


Str,—Some great man once said that ‘‘ Necessity opens our 
eyes to the advantages of fresh principles,’’ but whilst industrial 
co-operation, as it is now proposed, is certainly a fresh principle 
to many, those who will take the trouble to !ook further into the 
matter will see that it is neither a fresh nor a new idea at all. 

One has only to study ever so slightly the economic life of 
Great Britain during the last five or six centuries, to note that 
the tendency among people, who have gained their livelihood by 
producing things, has always been to get together for the dual 
purpose of safeguarding their interests and for cheapening 
production. Interests were safeguarded by not being exploited 
one against the other by unscrupulous buyers, and production 
was cheapened and increased by the degree of specialisation of 
effort that can always be introduced when two or more people 
join resources. 





hands. The local carpenter—who made furniture among other 
things of wood—is now superseded by the huge cabinet-making 
factories which produce many thousands of pieces of furniture 
of artistic design and merit, at prices which would appear 
ridiculous when compared with the figures asked in days gone 
by. Thus also in the case of the village weaver and cobbler, 
who are now represented each by huge factories employing 
thousands of operatives turning out cheaper and better products 
for many thousand times more people than of yore, whilst in the 
majority of instances the local brewing plant has been super- 
seded by the huge breweries which now produce the staple 
drink for the country and supply villages and towns alike. 

It is purely the country’s evolution which is working all the 
time for greater and cheaper production. The birth of the 
old time factory was due to individuals following the same 
occupation banding th 1 gether for greater protection, 
and by common action and intelligent control they soon found 
that marvellous results could be obtained, and the power of the 
individual craftsman ‘“‘ out on his own ” gradually weakened in 
the face of the organised opposition—the result being all the 
time greater and, therefore, cheaper production and better 
conditions for the individual workers, owing to their collectivism 
and co-operation. 

As the years move on, we find here and there that one or two 
of these small factories, which make the same line of goods, 
begin to realise that a great deal of effort is being wasted in 
competing against each other, which leads them to nowhere, 
and they agree to join forces in order to get the benefit of pulling 
together instead of pulling against each other, and later on we see 
at intervals some of the larger up-to-date factories and mills 
amalgamating for just the same purpose, and greater production 
for less effort once more follows the process. Now in the year 
1918 this self-same industrial combination which is being so 
much talked about as some new principle (a dangerous one by 
some) is following exactly the same course that trade has been 
leading us along for the last six or seven centuries ; the only 
difference is that we are trying to accelerate the rate of evolution. 

The greatest war the world has ever seen has so altered things 
that we find we have all at once to jump forward much quicker 
than usual, in order to make up the leeway between British 
methods and those of our great national trade rivals. The 
process of industrial combination has been evolved at a much 
greater rate by both Germany and America during the last 
generation, because they have been more alive to the power of 
co-operation and specialisation than we have ; in other words, 
they have been brighter and quicker at taking profit from the 
lessons which past economic history teaches, and have duly 
profited by their study, and if we are to see British trade once 
more reigning supreme, we must “ get a hurry on ”’ in order to 
again catch up with them. 

In conclusion, let it at once be realised that British manu- 
facturers have all the time been following the doctrines and 
policies of combination in industry, as it is no new “cult,” but 
they have not developed these doctrines to the same extent and 
so fast as our national competitors have done. 

Howarp F. Sirs. 


ves t 








Birmingham, May 3lst. 


RESTRICTIONS ON EMPLOYMENT. 


Srr,—The letter in your issue of the 24th inst. from “ Effici- 
ency ” has touched a subject which at the present time is becom- 
ing one of the most serious menaces that the engineering trade 
has ever met with, and one that affects the future welfare of 
employer and employee alike. No dispute will be raised as to 
the necessity of a regulation that will prevent an advertisement 
giving information likely to be of use to the enemy, by disclosing, 
the whereabouts of engineering and munition establishments ; 
nor one that will prevent workmen rushing after the biggest 
penny, although, by the control of the Ministry of Munitions, 
this latter abuse has been obviated for a long while past. 

The serious point is the autocratic control that is now placed 
in the hands of the Labour Exchanges. If it will lead to all- 
round efficiency, all well and good ; but does past experience of 
these institutions support this view, and is there a likelihood of 
any improvement so far as such highly technical matters as the 
staffing of various branches of the trade are concerned? A 
brief résumé of the Labour Exchanges’ constitution and their 
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procedure should leave employers’ minds clear as to their present 
position. 

Labour Exchanges arose originally out of the Unemployment 
Act of 1905, as an adjunet to the various local Distress Com- 
mittees, their object being to find workpeople employment, and 
not employers workpeople ; herein lies the initial mistake—a 
blunder which can never be altered. The main class of work- 
people registering then, as now, were unskilled, and the skilled 
man still does not use the Exchanges of his own free will, but has 
to fall in line with the many irksome regulations and restrictions. 
Employers still know that the most effective way of obtaining 
a reliable skilled man is to use the vacant books of the skilled 
trade unions concerned, and still do so, although the Exchanges 
generally take credit for filling these vacancies. This credit is 
only obtained by drastic regulations, which may be likened to a 
firm holding a monopoly, who ram their goods down the cus- 
tomer’s throat, as their merit is not sufficient to find them a 
voluntary market. 

On the question of staff, is a decent employer or employee 
going to trust the vital business of his labour to, in a maiority of 
cases, an Exchange official who may have been trained as a shop 

tant, publican, clerk, or such like? It takes a works 
manager years of training to understand skilled labour, and I 
am sure few Government officials do as yet. The Exchanges will 
tell you that the Civil Service Commissioners select the Labour 
Exchange officials ; yes, so they do, but the patronage sy: stem of 
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get reckoned as income in the Same degree, and the fluctuations 
cause little or no resentment but spur to greater effort. 

It would appear to the writer that group bonus is perhaps 
likely to be more satisfactory in a general engineering shop. 
For instance, it is a far ery from the blacksmiths to the painters, 
and neither group would know which, in the Priestman scheme, 
had contributed to a large output. It is, however, necessary 
that one shop—say the machine shop, which receives its supply 
from the foundry—should not have to limit its output on 
account of non-supply of castings. 

This brings us to making a works a number of self-contained 
small departments which are each miniature works in themselves. 
This, from the point of view of the human factor in production, 
is excellent practice, but tends towards too much decentralisa- 
tion. It is, however, necessary that a man should not be able to 
know or think that his department is providing bonus for other 
worse producing departments. In a motor factory, for instance, 
it should be possible to make component group departments, and 
pay one bonus on connecting-rods, one on crank shafts, one on 
cylinders, and so on. The foreman would have a differential 
bonus on the production divided by number of hands employed. 

In every case, however, the eternal question of centralisation 
versus self-contained departments crops up, and this is why the 
writer congratulated Messrs. Priestman at the commencement 
of this letter on their organisation. The degree to which a 
successful output is obtained, whether by bonus or otherwise, 
depends entirely on giving a clear statement of what is expected 





Exchange appointments has a wonderful sway at the preli 
interview, before the Commissioners hold their purely Sevannt 
written examination. Again, as to procedure, is any time saved 
by making application in the first instance to an Exch I 
think not ; my knowledge of their procedure shows that an 
application made, say, in-London, for a job in Manchester, is 
delayed at least seven or eight days, even allowing for very 
favourable conditions of postal delivery, and only subject to the 
consent of the Exchange official. 

Another little advice I will give employers is that when 
they engage a workman direct not to follow the practice 
of sending him to the Labour Exchange for a green card. 
Exchanges exist on a system of points, so many being scored or 
awarded for each job filled. Every green card returned to the 
Exchange represents a job filled. This means that in the practice 
I have quoted, the Exchange takes credit for filling a job which 
it knew nothing at all about until after the job was filled. 

It is by these, and nany similar methods, coupled with the 
compulsory regulations, that the Exchanges manage to exist, 
gradually establishing a strong barrier to the liberty of action 
between employer and employee. Surely it is not unpatriotic 
to desire a return to the days of newspaper box office advertise- 
ment, and direct relation between employer and employee. 
Herein lie efficiency and economy. 





ALBERT W. Kemp. 


Bristol, May 30th. 


PAYMENT BY RESULTS. 


Srr,—In your issue of May 17th you give particulars of the 
bonus system adopted by Messrs. Priestman, and in the writer’s 
knowledge it is exceptional that such a method should be such 
an unqualified success. It is a tribute to the firm’s management 
in every way. A few remarks are offered on the general applica- 
tion of such a system which may be helpful to other firms who 
think of adopting it. 

(1) It is most essential that the works be thoroughly well 
organised, and that there are no “* lame dog ” departments. 

(2) The supply of work should be as uniform as possible. In 
the general run of modern manufacture when a design is altered 
or improved there is an immediate reflection in the output. If 
the output of units at the commencement was small, intensive 
production rapidly follows for as long as the contract lasts. In 
fact a limit of output will never be reached under bonus, which 
is ali to the good of both employer and employee ; but when the 
contract changes—and this is where there is likely to be trouble— 
the output immediately goes down to nil, or very near it ; the firm 
has to spend all its money at once on new tools, and for a very 
long period there is very little bonus, and lots of dissatisfaction 
and application for increased rates of pay. 

This can be conquered by several expedients ; for 
instance, it is possible to take off the peaks to level up the 
valleys. It must, however, be done openly and frankly, and 
every man in receipt of bonus must know what has been reduced 
or levelled up. The habitual suspicion of the working man can 
he allayed in every way by allowing a shop steward, chosen by 
his mates, to see the output figures in the official records of the 
works. Also a man, when leaving, should be able to claim any 
peaks that are reserved for future payment. The war conditions 
in workshops are having a great effect in turning the men’s 
attention to management questions. One almost sees the day 
coming when foremen and managers will be chosen by plebiscite. 
Certainly employees are active critics of bad management, but 
when all is going well with the output there is little trouble. 

By a similar force of public opinion one imagines that, under 
Messrs. Priestman’s system a “ slacker ” is soon condemned by 
popular opinion in the shop, and that he has to keep up to the 
general level of the shop. But one does not seem to see any 
attraction such as straight piece work would offer for an “ all 
out ” policy on the workman’s part, for no man will work more 
rapidly to give a benefit to be shared amongst, perhaps, a 
hundred others. The unfortunate fact really stands out in all 
schemes that immediately a record payment has been achieved 
every employee at once is thoroughly persuaded that that is his 
rate of wages, and anything less dissatisfies him. He will then 
blame everybody but himself. 

The way in which Messrs. Priestman allow for extension of the 
unit in case of extra machine tools being laid down, or extra 
hands being taken on, is only just. It is pleasing to note that a 
monthly payment of bonus is satisfactory. Very few workpeople 
can keep up their energy with a prospect of payment four or five 
weeks ahead. 

The general tendency of bonus systems is to do away with 
wages increases. This is not perhaps so unfortunate in its action 
on the men who have more or less fixed wages, and who rely on 
their trade union for effecting increases, as upon the staff. The 
most successful method in this direction yet known to the writer 
is that of a large Lincolnshire firm, which makes an agreement 
every two or three years with every member of the staff that, in 
return for a definite scale of increases during the period, they 
will remain in the company’s service. This practice certainly 


as, 


has a very steadying effect, and allays much unsettlement in the 
most responsible section of the works. A continuation of this 
scheme, with a small bonus on the works output, should be all 
that could be desired. A great mistake often made in the 
bonus scheme is to let the bonus exceed 25 per cent. of the fixed 
salary. 





Whilst it is lower than 25 per cent. the bonus does not 


from every individual in the factory, and rewarding him for 
keeping up to it or improving upon it. It would be interesting to 
know exactly to what degree Messrs. Priestman have centralised 


their works system. 
HERBERT C, ARMITAGE, 
A.M.I. Mech. E. 


AND GIRDER YARDS FROM A 
STANDPOINT. 


PRACTICE IN BRIDGE 
THEORETICAL 


Srr,—I do not think that Mr. Kenworthy needs my assistance 
in repelling an attack by Mr. Hayley on his interesting articles 
published last summer, but I am pleased to be allowed to join 
in the fray in response to his appeal last week. 

I think that he has misjudged Mr. Hayley in one respect : 
surely the latter intended the clause “if the beam has been 
designed as non-continuous ” to qualify the words “ which is 
over-stressed,”’ not the words ** will throw more stress." His 
meaning is, no doubt, that the beam will be understressed at 
the centre if end-fixation has been ignored. 

I agree with Mr. Kenworthy that nothing is to be gained by 
propounding theories as to the behaviour of such girders when 
the end connections have become so overstressed as to produce 
plastic deformations, still less by using such theories in connection 
with their design. Surely the object of the designer is to ensure 
that the worst conditions of loading will produce stresses equal 
to the safe working limit of stress, and if he is to obtain this 
object he must take into account the effect of rigid connections, 
It cannot be too emphatically stated that to ignore rigid con- 
nections is not to err on the safe side in all cases. It is certainly 
uneconomical, but it is also unsafe. 

If cross girders are designed as free-ended beams, but are 
provided with rigid connections, the following is the result. 
They are under-stressed at their centres, over-stressed at their 
ends, and if they are attached to the verticals of a truss the 
latter are possibly most seriously over-stressed. Excess of 
metal put into one member of a structure not only is incapable 
of assisting another member in many cases, but is detrimental 
to the whole structure by adding useless weight. 

My plea is for the whole subject of bridge design, and 
particularly as regards questions of safe stress, loadings, impact, 
and the effects of rigid connections, to be made the subject of 
investigation by a responsible engineering body. It is useless 
to lay down fixed rules for unimportant details until the broad 
principles are considered and decided upon. The matter is 
brought into prominence again by the movement on foot to 
standardise locomotives. 

Further, steel is now too valuable a material to be used 
carelessly, and there is no doubt that an enormous amount has 
been wasted by being put into the wrong place. 

CONRAD GRIBBLE. 


York, June 4th. 


GEARED AIR PROPELLERS, 


Srr,—-With reference to your remarks on 469, THe 
ENGINEER, May 3lIst, 1918, suggesting reasons why the Germans 
have geared their propellers down and introduced an additional 
shaft. One advantage would appear to be in having a separate 
shaft on which to key the propeller, viz., all end thrust on the 
erank shaft is done away with, an important point I should 
think. Furthermore, if Parsons has found it advantageous to 
gear his steam turbines down, would not the same reasons obtain 
in this instance ? W. B. CHALLEN. 

Birmingham, June 3rd. 

{There is no rea! parallelism between gearing marine engine 
propellers and gearing air propellers. The former are geared 
because the speed of the turbine must be high, and that of the 
water propeller low for the best efficiency. The air propeller, on 
the other hand, can be run efficiently at the speeds normally 
attained by petrol engines.—Ep. THE E.| 
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SPEED METERS FOR AIRCRAFT. 


Str,—I have noted in your issue of May 24th, 1918, an article 
headed ‘“‘ A German Aircraft Speed Meter,’’ which was full of 
interest tome. But allow me to say that the German device of 
measuring the real acceleration, whatever may be the position in 
the space of the aeroplane, is not correct. If I understand 
correctly the statement referred to, the apparatus really consists 
in an ordinary pendulum, say, a static pendulum, connected with 
an integrator which makes the algebraic results of the products 
of time multiplied by the instantaneous accelerations. As the 
accelerations so recorded are not the real ones, as they are the 
algebraic result of the real acceleration, plus or less the accelera- 
tion coming out of the horizontal component of gravity, then the 
integration is wrong. 

Those who are interested in the question of the difficulties 
connected with the measuring of the real acceleration of a moving 
body, whatever the position of the latter be in the space, should 
read my article published in the Electrician of December 3rd, 
1915, headed ‘‘ The Solution of the Traction Equation of a Vehicle 
in Motion by the Power Meter ” ; also an article inserted in the 





Lumiére Electrique de Paris, headed ‘‘ La mesure de l’aceélération 
du mouvement horizontal et ses déductions,” of May 13th, 1916, 
In the latter I refer also to the *‘ Astatic Pendulum,” which is an 
apparatus that correctly gives the real acceleration or retarda- 
tion, and details as to how the integrator is obtained are also 
given. 

Going back to the German device, I think that another factor 
has, moreover, to be considered. ‘The direction of the motion of 
the aeroplane must be coped with, and therefore it is a necessity 
to record the real accelerations according to two rectangular 
axes, one according to the principal axis, and the other across it, 
so as to take the resultant real acceleration out of its two com. 
ponents according to the said axis of the aeroplane. Moreover, 
another factor yet may influence the working of the pendulum : 
it is the vertical acceleration or retardation. 

These few points will convince the reader that the measuring 
of the very real accelerations or retardations of a moving body 
in space is not so easy as it seems to be. 
J. CARLIER, 


London, May 30th. 


THE MADSEN GUN. 


Srr,—In common no doubt with a number of your readers I 
have been interested in the question of the adoption of this gun, 
and was led to believe from what has been said on the subject 
that the gun had only recently been introduced. It was there- 
fore a considerable surprise to me to find from your illustrations 
that this is the same gun upon the manufacture of which I was 
engaged some twelve years ago. The Rexer Arms Company, 
by whom I was then employed, started a factory in London for 
the manufacture of the gun, and turned out a considerable 
number of them for various Governments, so that it cannot be 
said that the weapon is a ‘new’ one or its merits unknown. 
From personal trials I can say that the gun performed excellently, 
and you mention in your article that detail improvements have 
recently been made, but I am unable to give an opinion as to 
whether it is superior to the * Lewis ” or other guns of this class, 
You, Sir, may be aware of the above facts, but Iam writing this, 
as I believe some of your readers will find them of interest. 

Ernest J. LEEDING, 

Birmingham, June 11th. 








I1HE NEW GIANT GERMAN AEROPLANE. 


Txe French aviation authorities recently announced 
officially that during the night of June Ist—2nd, a giant 
enemy aeroplane provided with four motors and carrying 
a crew of eight men had been brought down near Nanteuil- 
le-Haudoin—about half-way between Soissons and Paris. 
Further particulars concerning this machine have been 
supplied by a correspondent on the French front. The 
machine is stated to be of the “ Lizenz’’ model, but we 
accept this name with reserve, as it is merely the German 
word for *license.’’ The following numerical data are 
furnished by the correspondent :— 
four of 300 horse-power. 

141 ft. 





Engines .._ .. 
Span of wings 


Length overall 92ft. 
Weight, empty 20, 300 Ib. 
Weight, fully loaded 32/200 Ib. 
Weight of bombs carried 4400 Ib. 


75 to 80 miles per hour. 


Maximum speed i 
four machine guns. 


Armament Seg Sees 
The crew of eight apparently consisted of the pilot, an 
assistant pilot, two gunners and four mechanics. 

It is of some interest to analyse these data as far as we 
are able, and to compare this new type of machine with 
the Gotha or Friedrichshafen bombing machines, the 
largest machines of which, hitherto, we have had definite 
information. We can assume, we think, that the engines 
are of the Mercédés 260 horse-power six-cylinder design, 
for it seems unlikely that the enemy has developed a new 
type of engine and applied it fo a new type of aeroplane. 
The Mercédés engine of the model named consumes fuel 
and oil combined at the rate of 146 lb. per hour at normal 
speed. The crew can be reckoned at 180 Ib. per head. 
The Friedrichshafen machine is provided with tank 
capacity sufficient for about 3} hours of flight at full 
speed, and usually carries a crew of three, although 
accommodation is provided for four. With these figures 
we get the following comparison of weights : 


Friedrichshafen. * Lizenz.”” 
Ib. Ib. 
Weight, empty .. aa 59290 3 20,300 
Fuel and oil for 3 hours .. 948 1,896 
Crew. ar. we.) 540 ey 
Bombs 3 1229 
Total weight 8646 





It will be noticed that the weight of bombs ountled by 
the new machine, according to this reckoning, is nearly 
twice as great as the figure named in the unofficial account. 
If the latter figure is correct, it would seem that the 
machine is provided with sufficient fuel and oil capacity 
for some 5} hours’ flight at full speed. It would thus 
appear to be capable of carrying nearly two tons of bombs 
to a point some 200 miles from its base and returning. 
The German aerodromes in West Flanders are about 
140 miles from the centre of London, as the crow flies. 
Hence the new machine has been designed, it might be 
presumed, not to bring new regions within the range of 
aeroplane attack, but, primarily, to enable bombs of 
greatly increased weight to be dropped on the targets 
already reached by the Gotha and Friedrichshafen. 

We do not know what the speed of the Gotha is, but it 
is obvious that it must, in order that the machine may be 
able to bomb London and return within three hours, be 
at least 100 miles per hour. It will be seen, therefore, that 
by doubling the power and by being content with a 
materially lower speed the enemy has nearly quadrupled, 
in the new machine, the weight of bombs carried. To 
obtain the increased lift, it is not, of course, sufficient 
merely to increase the power; the size of the machine, 
as a whole, must also be increased. The span of 141ft. in the 
new machine compares with 78ft.in the Friedrichshafen, 
and the overall length of 92ft. with 42ft. Thus the actual 
area of the target presented by the machine is approxi- 
mately four times as great as in the case of the Friedrich- 
shafen. This figure has, further, to be multiplied by 
some factor greater than unity, in order to allow for the 
effect which the reduction of the speed has on the 
probability of successful attack by gun-fire. 











June 14, 1918 


THE ENGINEER 








RAILWAY MATTERS. 


THE Pennsylvania Railroad Company has women filling 
the following occupations:—Track labourers, 293; 
machine hands, 29; mechanics’ helpers, five ; painters, 
four ; hammer operators, six; turntable operators, two ; 
electrical power operators, seven ; coal inspector, one. 


AMonG the appointments to the higher ranks of the 
Order of the British Empire included in the list pub- 
lished last Saturday were, as Commanders: Mr. G. J. 
Churchward, chief mechanical engineer, Great Western 
Railway, and Mr. A. J. Hill, chief mechanical engineer, 
Great Eastern Railway. 


In order to relieve the railways, a large sum of money is 
being spent by the United States Government in highway 
improvements. The vote for the present year is 
263,096,610 dols. and it is said that, in time, there will be 
facilities for carrying twice as much traffic by road as is 
carried by the railroads. 


JUDGING by a question by Sir Arthur Fell, the member 
for Great Yarmouth, the Great Eastern Railway Company 
has increased its season ticket rate between Yarmouth and 
Norwich by 71 per cent. Sir Albert Stanley said in reply 
that he understood that the railway company had now 
arranged to issue the tickets at an increase of 20 per cent. 
only. 

THE West Ham branch of the National Union of Rail- 
waym2n has passed a resolution expressing appreciation 
of the useful and efficient work done by Labour members of 
the Government during the war and, as railwaymen, 
thanking Mr. G. J. Wardle, Parliamentary Secretary to 
the Board of Trade, in particular, for the services he has 
rendered. 


Tue Indian railways were represented in the Birthday 
Honours by the C.I.E. being conferred on Mr. J. E. 
Jackson, the chief auditor of the Bombay, Baroda and 
Contral India Railway, and upon Mr. R. K. Biernacki, 
the locomotive superintendent of the North-Western 
Railway. Mr. Benjamin Eastwood, the general manager 
of the Uganda Railway, has been made a C.M.G. 


Ir is not the practice to issue workmen’s tickets on 


Bank Holidays, and som? companies have definite powers’ 


to mike this exception. Some workpeople, who had to go 
to their occupation on Whit Monday, had, therefore, to 
piy ordinary fares,and this question having been raised 
in the House, the situation was explained by Mr. Wardle, 
who added that if particulars were furnished to him he 
would have inquiries made. 


On the 4th instant Mr. Wardle, the Parliamentary 
Secretary of the Board of Trade, stated that it was not 
intended that men discharged from the forces should be 
precluded from obtaining season tickets to enable them to 
attend courses of training arranged for them by War 
Pensions Committees. He feared it was not possible, 
however, to arrange for their exemption from the increases 
in the price of the tickets. The following day Sir Albert 
Stanley said, in answer to another question, that the issue 
and renewal of season tickets would remain with the 
companies as in the past. 


ON the 3rd instant Mr. Gilbert asked the President of the 
Board of Trade whether he would publish, as a White 
Paper, the accounts of the railway companies, showing 
revenue and expenditure for each year since the Govern- 
ment assumed control and also the amount of the yearly 
contribution, if any, of the Government to the respective 
companies. To this Sir Albert Stanley replied that under 
present arrangements the railways were worked as a single 
unit, and the receipts attributable to the traffic conveyed 
over any particular company’s lines were not ascertained. 
The total revenue and expenditure of the railway com- 
panies was published in the statistical abstracts, ¢.e., the 
annual reports of the railway companies, and the payments 
made under the agreement with the railway companies 
were shown in the Appropriation Account of the Vote of 
Credit. These payments were made to the companies as a 
whole and not to the individual companies. 


Roap level crossings in the United States are not 
protected by gates as they are in this country ; the only 
sifeguards usually provided are the ‘“‘ Look, Watch and 
Listen” signs and, generally, a warning bell, rung as a 
train is approaching, the bell being actuated electrically 
hy a current switched in by a track-circuit relay as the 
train enters a certain area in the rear of the level crossing. 
In some very few cases a watchman is provided, but only 
where the crossing is used frequently by trains. Asaresult, 
accidents are very constant and the steam railroad section 
of the National Safety Council of the United States has 
recently had before it a proposal that an advertising 
campaign should be entered upon in order to point out 
the dangers and avoid the unnecessary loss of life. The 
cost would be about 275,000 dols., or about one dollar 
px mile of railway. Now that all the railways in the 
United States are controlled by the Federal Government, 
this ought to be an excellent opportunity to reduce what 
is quite a scandal to the American people. 


Brerore’ the Imperial Legislative Council of India, on 
March 12th, Sir Robert Gillan, the President of the Railway 
Board, gave evidence to the effect that the railways of 
India had always been hampered in the past by the absence 
of primary industries, but the outlook had improved. 
They would be able to get the steel required in the country 
while, by the guarantee which the Railway Board had 
recently offered, it was hoped to lay the foundation of a 
wagon industry. Sir Robert pointed out that the rails 
of the line by which our Army in Palestine had reached 
Jerusalem cam? from India. It was only by the greatest 
ingenuity and sheer hard work that the railway stafis had 
been able to met the tremendous difficulties which had 
arisen in that country. The shortage of shipping had 
made it necessary to carry coal traffic formerly sent by 
sea, and at the same time the railways were faced by a 
huge volume of preferential traffic for military require- 
ments. There were difficult times ahead, and it was 


necessary to concert measures to meet the situation. 
Departments of Government could help by exercising the 
greatest economy as regards preferential traffic, and the 
Railway Board had consulted the local governments as to 
setting up machinery for controlling the movements of 
essential products. 
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NOTES AND MEMORANDA. 





H.M. AstRoNoMER at the Cape has reported that the sun 
was successfully photographed there on 333 days in the 
year 1917, and on every day in 1918 January. 


THE time ball at’ Deal, which is released by  the~ 13" 
signal from Greenwich, failed to drop accurately on eight 
occasions during 1917, and could not be raised on one day 
owing to the wind. 


In addition to Leeds, automatic telephone exchanges 
rendering public service now exist at Accrington, Black- 
burn, Chepstow, Darlington, Dudley, Epsom, Hereford, 
Newport (Mon.), Paisley, and Portsmouth. 


Tue yield of gold from Southern Rhodesia for the year 
1917 amounted to 834,231 fine ounces, valued at 
£3,495,391. This is a decrease of 96,125 0z. in weight, 
and £399,920 in value, as compared with the year 1916. 
The grand total value of the mineral production for the 
year 1917 was £4,639,335, as compared with £4,829,704 
for the year 1916, a decrease of £190,369. 


THE power factor of an alternating-current circuit may 
be defined as the ratio of the actual energy in kilowatts to 
the apparent energy in kilovolt-ampéres, expressed in 
percentage. For example, if the kilowatt load on acircuit 
is 1000 and the kilovolt-ampére load 1250, then the power 
factor of the circuit is 1000 ~ 1250 = 0.80, or 80 per cent. 
This relation between actual and apparent energy is 
dependent on the relative “‘ phase ’’ position, with respect 
to time, of the current and voltage of the circuit, which in 
turn is fixed by the characteristics of the circuit and the 
connected apparatus. 


THE total power now being generated on both sides of 
Niagara is 653,500 H.P. Of this amount 265,000 H.P. is 
generated in the United States, which also receives 110,000 
H.P. exported from the Canadian side, making a total of 
375,000 H.P. available in the United States. This 
amounts to 40 per cent. more for the United States than 
for Canada, although the latter country generates 100,000 
H.P. more than the United States. There is no intention 
on the part of either the Canadian Government or the 
Commission to interfere with the present export arrange- 
ment, even though Canada is now short 100,000 H.P. 


THe North-West generating station of the Common- 
wealth Edison Company is one of the largest in the world, 
says Electrical World. To the original plant of two 
20,000 kw., 4500 volt, 25 cyele machines have been added 
one 30,000 kw. and one 35,000 kw., 25 cycle, 9000 volt 
machine and two 30,000 kw., 60 cycle, 12,000 volt machines. 
One of the latter is still under erection. One of the original 
20,000 kw., 25 cycle, 4500 volt machines has been tem- 
porarily equipped with a 60 cycle, 12,000 volt armature. 
As the station stands therefore it will be able to produce, 
when completed, 85,000 kw. of 9000 volt, 25 cycle energy, 
and 80,000 kw. of 60 cycle, 12,000 volt energy. 


From a paragraph in Nature we learn that on June 25th, 
1916, more than 16in. of rain fell during twenty-four hours 
at Nagar,in the Shimoga district of Mysore; the total 
rainfall at that place during June was 38in., nearly 50 per 
cent. above the normal, although the total fall for 1916 
was practically normal at 104in. The rains during October 
and November, 1916, were above the normal on account 
of an exceptional number of cyclonic storms, which 
originated in the Bay of Bengal. The rains were, on the 
whole, but half of the normal during the cool-weather 
period, January and February, and also during March, 
the beginning of the hot-weather period. The deficiency 
was more than made up during the rest of the year, espe- 
cially in the north-east monsoon period from October to 
the end of the year. 


Some interesting particulars regarding the expansive 
force exercised by quicklime under the action of moisture 
have been communicated to the Ironmonger. Quicklime, 
as is well known, develops, when wet, an enormous expan- 
sive force that acts slowly, and, consequently, has peculiar 
mechanical advantages. Efforts to utilise this force 
have been successfully employed recently to break up 
heavy brick masonry. Several piers, 12ft. by 20ft. on 
plan, and 12ft. high, were situated between similar foun- 
dations on which were fixed machinery which could not 
be disturbed. The problem was to break up the masonry 
no longer required without damage to the rest of the plant. 
Blasting was inadmissible, and hand-cutting and break- 
ing too slow and expensive. The work was accomplished 
by drilling 3in. vertical holes 3ft. deep and 3ft. apart in 
both directions over the entire area of the piers, and filling 
them within 6in. of the top with lumps of fresh slaked lime 
which was thoroughly wetted. The tops of the holes were 
then filled with brick drilling well tamped, and in about 
ten minutes cracks started in every direction, and the 
entire top of the foundation pier was broken into 3ft. 
cubes. 


In an article on steel tube manufacture, contributed to 
The Aeronautical Journal, by Messrs. W. W. and A. G. 
Hackett, of Oldbury, it is stated that a properly annealed 
tube showing an ultimate tensile stress of about 30 tons 
per square inch should give about 38 tons after undergoing 
the drawing operation. Properly to prepare the tube 
for further cold drawing it is therefore necessary to anneal 
after every drawing operation, which means it has also 
to be pickled, washed, dried, and lubricated. A hollow 
bloom lfin. diameter by 8in. gauge would require nine 
or ten “ draws ” to make it into a tube lin. by 22in. gauge. 
The annealing is carried out in muffles, usually at a tem- 
perature of about 600 deg. to 650 deg. Cent., until before 
the last ‘‘ draw,’ when a temperature of about 850 deg. 
Cent. is advisable. In the case of light gauge tubes, this 
should be done by “ close’ annealing, as the scaling and 
blistering of a light tube by ‘“‘ open”’ annealing would be 
fatal. When a tube has been drawn to about 7/,,in. dia- 
meter there is great difficulty experienced in drawing on 
a mandril. The usual practice is to finish jin. diameter 
tubes and smaller by reducing the diameter only. The 
process is termed ‘“‘sinking.’”” The condition of the tube 
finished in this way is not so good as when finished on a 


mandril, the strength of the tube being less. From experi- 


ments made, tubes from .5 per cent. carbon steel finished 
by “sinking” show about the samo tensile strength as 
tubes from .35 per cent. carbon s‘eel finished with the 
usual “ draw” on a mandril. 





MISCELLANEA. 





Ir is reported that the British iron and stee! manufac- 
turers have agreed to form a national council on trade 
policy, which will be representative of all the ironmasters 
of the country, and probably of labour interests as well. 
It will deal, we understand, with trade matters only, and 
will not concern itself with technical questions. 


A new fruit containing a large percentage of oil has been 
discovered in the region of Torreon, and is known by the 
name of “ chichopoxtle.”’ Experiments show that 25 per 
cent. of its contents consist of oil of great value in industrial 
pursuits requiring a lubricant of high quality. It is pro- 
posed to introduce the cultivation of this fruit upon a large 
scale. 

THE death, at the age of eighty-one years, is announced 
of Mr. Thomas Greenwood, of Greenwood’s Standard Gear 
Cutting Co., Limited, of Halifax. Mr. Greenwood was 
widely known in the engineering world through the popu- 
larity of his ‘“‘ Turners’ and Fitters’ Handbook,” and as an 
engineers’ tool maker, dating back over fifty years. He 
was also the inventor of his firm’s patented gear cutting 
machine. 

Tue Channel Tunnel, said Sir Arthur Fell at a meeting 
of the London Society yesterday, will be the earliest and 
greatest of all the works of peace which will be begun 
immediately the war is over, and when labour and materials 
have become available. It will be the first monument to 
the new era of peace, and to an enduring friendship with 
the immortal race which for four years has been fighting 
by our side for the liberty of the world. This link will 
unite the two nations in a permanent bond that will 
enable the two peoples to know each other better, and to 
appreciate one another more. 

Many users of the Patent-office Library will hear, with 
the highest satisfaction, that the Library is at last to 
possess a complete Photostat apparatus, the offer of one 
from Sir Robert Hadfield, as a mark of his “‘ appreciation 
of the unfailing courtesy and kindness he has received 
from the department,’ having been accepted. The 
laborious copying of drawings and texts will now be 
obviated, and it may be hoped that for a slight expense 
photo-copies of pages from books will be available at a 
few hours’ notice. Sir Robert has done all users of the 
Library a very great kindness. 


To secure the proper allocation from the general pool of 
certain raw materials, the Admiralty is seeking to obtain 
from its contractors, including ship repairers, statements of 
their prospective needs of these particular materials. With 
this in view, towards the end of June, Admiralty contractors 
will receiveformsasking them to give their requirements, and 
ship repairing firms will receive forms asking them to give 
their average past consumption during the last six months, 
for, in order to make the best use of certain materials, they 
must be carefully rationed, so as to ensure that the needs 
of essential war purposes are fully met. 


On Monday, June 24th next, Sir Wilfrid Stckes, K.B.E., 
will deliver the third Gustave Canet Lecture at the Lecture 
Hall of the Institution of Civil Engineers, Great George- 
street, at 6 p.m., taking for his subject the Stokes Gun, one 
that is very appropriate, considering the eminence of the 
late M. Gustave Canet as an artillerist. It is interesting 
to recall the fact that the Gustave Canet Lecture was 
instituted to commemorate the presidency of the Junior 
Institution of Engineers of that eminent engineer (by funds 
provided by his widow and family), to indicate.M. Canet’s 
appreciation of the compliment extended to him by the 
Institution in inviting him, a French engineer, to occupy 
the post of honour in a society which has for many years 
been a force in British engineering circles. 


SPEAKING at a dinner he gave to a number of his em- 
ployees on Saturday last, Sir Alfred Yarrow said it was his 
firm conviction that we must exert ourselves far more than 
we had ever done if we wished to retain our industrial 
position after the war. As regards shipbuilding, in twelve 
or fifteen years’ time we would certainly have to take a 
back seat unless both employers and employed did far more 
than hitherto, otherwise the Americans, with their large 
shipbuilding developments and their enterprise, the 
Japanese with their low cost of labour, and the Germans 
with their powers of organisation, would assuredly succeed 
in building vessels cheaper than we could, especially con- 
sidering that the cost of production in this country would 
be greatly increased owing to the interest on the enormous 
debt we would have to pay. 


Hostets for shipyard workers have been opened by 
the Admiralty on the Tees, Wear, Tyne, Mersey, and at 
Barrow. In these districts over fifty hostels have been 
acquired, of which forty-one are in active operation, 
affording accommodation for 4750 men. When the others 
are completed, it is estimated that fully 7500 men will be 
housed, and additional hostels are being obtained every 
week. In the Clyde area, some thirty hostels, with accom- 
modation for about 2500 men, have been acquired. Only 
a few are in operation as yet, but rapid progress is being 
made with the rest. With meals at moderate prices, 
and with a charge of 93d. per night for his bed, it costs a 
man 25s. or 26s. per week on the average to live in a hostel. 
The hostels are all absolutely self-supporting, the small 
profits made on the larger billets going towards equalising 
the losses made on the smaller places. 


THE Whitley Committee on the Relations between 
Employers and Employed has presented a further report, 
which is now published by Dr. Addison, Minister of Recon- 
struction. It deals with conciliation and arbitration. 
The Committee pronounces definitely against any system 
of compulsory arbitration, on the grounds that it is not 
generally desired by employers and employed, that it has 
not proved a successful method of avoiding strikes during 
the war, and that it would be less likely to be successful 
in time of peace. It also pronounces against any scheme 
of conciliation which would compulsorily suspend a strike 
or lock-out pending an inquiry. The Committee advocates 
the continuance, however, of the present machinery for 
voluntary conciliation and arbitration, and hopes that 
the setting up of Joint Industrial Councils—on the lines 
recommended in its earlier reports—will tend to the growth 
of such machinery. The report is available from H.M. 
Stationery-office, Imperial House, Kingsway, W.C. 2, 
price one penny. 
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(For description see page 510) 
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Submarines and America. 


ALTHOUGH the war has now been in progress for 
nearly four years, and submarines have played a 
prominent part from the beginning, comparatively 
little is known about the enemy’s underwater craft. 
It is true that the naval text-books contain a mass of 
information on this subject, but most of it is 
admittedly of a conjectural nature, and it is impossible 
to say where positive knowledge ends and pure 
guesswork begins. Several eminent authorities have 
presented us with tables in which the German 
submarine flotilla is analysed and classified with 
marvellous detail. As a rule, these tables show, not 
only the total number of submarine vessels now in 
service, but each distinctive type, with its dimensions 
and other characteristics. We have recently come 
across one such table compiled mainly from data 
furnished by M. Maxime Laubeuf, the distinguished 
French designer. In it the German submarines are 
roughly divided into three groups—ocean-going, 
special service, and coastal, but each group is sub- 
divided, and the three together comprise no fewer 
than sixteen different types, the approximate dimen- 
sions, speed, endurance, armament, &c., being given 
in each case. The whole forms a comprehensive 
survey of the enemy’s submarine resources as they 
are supposed to have existed a few months ago, and 
it is easy to see that an immense amount of patient 
research has been devoted to the preparation of this 
analysis. But when this much has been said, the 
question still confronts us :—How much do we really 
know about Germany’s submarines? Even before 
the war that country was singularly successful in 
keeping its naval secrets, and it is a remarkable but 
incontestable fact that every German warship 
launched since 1907 is still more or less a “ mystery 
ship.” In certain cases deliberately misleading data 
were circulated by the German naval authorities, 
particularly in reference to the armament and 
armour protection of their all-big-gun ships. As for 
their submarines, the only boat of which authenticated 
details were ever made public was the Ul. A few 
weeks before the outbreak of war it was officially 
stated in Berlin that twenty-eight submarines had 
been completed, while “others are under con- 
struction.” The total may have been incorrect, but 
the fact remains that with this meagre scrap of 
information our official knowledge of the German 
submarine flotilla begins and ends. 

We are not suggesting that our own naval 
authorities are equally in the dark. On the contrary, 
were they so minded, they could certainly tell us 
many interesting things about the subsequent 
expansion of Germany’s underwater fleet, approxi- 
mately how many boats have been built, the division 
of types, and the distinctive features of each. But 
such knowledge is denied to the lay student. Naval 
officers whose work in the anti-submarine service has 
given them unequalled opportunities of observation, 
readily admit the difficulty of identifying hostile 
submarines sighted at sea. The smaller types, 
especially the “ UC” and “ UB” minelayers, can, as 
a rule, be spotted at once, owing to their characteristic 
outline ; but it is notoriously difficult to “ place ’’ the 
large ocean-going submersibles which are encountered 
far out at sea. When the “commercial U-boat ” 
Deutschland arrived in American waters nearly two 
years ago, naval officers who saw her come in and 
afterwards inspected her at fairly close quarters, 
formed the most divergent estimates of her displace- 
ment, speed, &. Some calculated the displacement 
at 1000 tons, others put it as high as 3000 tons, and 
she was credited with various speeds ranging from 
10 to 18 knots. The same thing happened when the 
U53 appeared at Newport, R.I., in October, 1916. 
Every officer had his own opinion of her size and 
offensive qualities, but, unfortunately, it was found 
on comparison that no two opinions agreed. Even 
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when in surface trim and seen near at hand, a 
submarine is not easy to classify. In the majority of 
types a considerable part of the length is hidden, as 
also isthe heam. A fairly safe guess may be hazarded 
as to the calibre of whatever guns she may mount, 
though even here a complication is involved by the 
special short models supplied for submarine service, 
and at a distance a 35-calibre 4.lin. might well be 
mistaken for a 14-pounder, and vice versd. We may 
add that the most explicit and circumstantial 
descriptions of “ submersible eruisers,”’ 7.e., vessels of 
tons or more, having -been sighted in 
mid-ocean, were forthcoming at a time when, as the 
authorities had good reason to believe, none of these 
vessels had been completed in Germany. The advent 
of hostile submarines in American waters has been 
expected ever since the United States became a 
belligerent, and we may be sure that they would have 
been sent many months ago had Germany been in a 
position to spare them. The long period of immunity 
enjoyed by American coastal shipping suggests that 
the enemy had all he could do to maintain his home 
flotillas at full strength. The raiders that made their 
appearance off the Virginia Capes recently are be- 
lieved to have been two in number ; at any rate, there 
is no evidence yet to hand of the preseace of more. 
So far nothing definite is known publicly with 
regard to the type of these two boats. Very possibly 
one of them represents the submersible cruiser class, 
but the round voyage itself is well within the compass 
of smaller boats, as was proved by the exploit of U53 
some twenty months since, but this boat remained off 
the coast only for a single day, her fuel supply 
apparently being too limited for a longer sojourn. 
In the present instance the two German vessels may 
be respectively a fighting submarine and a tender, 
the latter carrying a reserve of fuel, ammunition, and 
other essential supplies for the use of the former. 
It was reported some time ago that the Deutschland 
and several other vessels originally built as commercial 
submarines had been converted into ocean-going 
auxiliaries. Designed as they were for a large cargo 
capacity, they could carry enough fuel, torpedoes, &c., 
to keep a fighting consort well supplied for a con- 
siderable period, and it is not improbable that the 
relationship between the two submarines reported off 
the American coast is such as we have indicated above. 
This may be an experimental raid, which, if success - 
ful, will be followed by attacks on a larger scale, the 
enemy arguing that as the anti-submarine defence in 
American waters is not so well developed as that in 
European waters, it will pay him to withdraw some 
of his boats from Europe in order to use them 
across the Atlantic. Be this as it may, the fact that 
such a diversion has been attempted clearly proves 
the failure of the main German submarine campaign. 
With all their experience on this side of the Atlantic 
the Germans must know that two submarines, 
however powerful they may be, are quite incapable 
of interfering to any serious extent with the great 
volume of shipping that now enters and clears 
American ports. To conduct even a partial blockade 
of the Atlantic coast of the United States would 
necessitate the employment of at least fifty sub- 
marines. But Germany cannot spare anything like 
that number, and we must therefore conclude that in 
dispatching two submarines to the American coast 
her object was not to make a serious attack on United 
States shipping, but rather to create alarm in that 
country and delay the departure of those troops and 
supplies which are so urgently needed by the Allies 
in France. In all likelihood this raid will have a 
precisely opposite effect, for the Americans are not 
easily intimidated, and the spectacle of war brought 
to their own shores will, undoubtedly, spur them on 
to even greater exertions. 


The Nationalisation of Coal Mines. 


Deane with the latest strike in the South Wales 
coalfield—a strike of nearly 50,000 men, involving 
a loss of about a quarter of a million in wages and 
nearly half a million tons of coal—a strike over a 
most trivial grievance affecting only a score of men, 
in breach of an agreement made by the men’s own 
union less than three months ago, and in flat defiance 
of their own leaders—Mr. Vernon Hartshorn, in an 
article in the South Wales Daily News, utters a strik- 
ing, significant, and sinister threat. He says that 
unless certain coalowners “ change their policy,” 
the Executive of the miners will lead a movement 
to eliminate private ownership in the mines. If such 
a movement is started it will not be confined to South 
Wales, for the entire Miners’ Federation is pledged 
to support the nationalisation of the mines. Mr. 
Hartshorn, as we will see in a moment, uses plain, 
blunt language in presenting his threat. We will ven- 
ture to be equally plain and candid. The real truth is 
that the organised miners, regardless of the national 
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interests, are out to so harass the coalowners and 
the Government as to effect the complete State acqui- 
sition of the industry, and they lead the rank 
and file to imagine that they would secure much 
higher wages and better and safer working conditions 
under the State than under private enterprise. At 
the roots of this constant agitation and trouble among 
the miners are the fallacies of Socialism. 


Mr. Hartshorn first admits that the recent strike 
is “an everlasting discredit to all concerned. The 
action of the Tredegar workmen was a flagrant viola- 
tion of the constitution of their own organisation. 
The men have been successful, but their success has 
been purchased at a price altogether out of propor- 
tion to any benefit which can possibly accrue to them 
as a result of the stoppage. It was the exploitation 
of war conditions that enabled them to succeed. Had 
the Coal Controller not intervened it would have 
brought the Executive Council into conflict with 
the workmen. A conflict of that kind would 
have caused a very serious, if not disastrous, division 
in our organisation.” But Mr. Hartshorn proceeds 
to say that it “ must not for one moment be thought 
that the Executive considered the demands of the 
men to be unreasonable in themselves.” Here it 
may be explained that the strike originated over 
the stoppage of a proportion of the wages of twenty 
men who absented themselves from work in con- 
sequence of an accident, and the men, to the number 
first of 8000, and subsequently to the number of 
50,000, struck «vork in defiance of a special agreement 
made for dealing with such disputes, and insisted 
upon the employers negotiating with an unofficial 
committee over the heads of the recognised leaders. 
Bluntly, it was trade union anarchy, and Mr. Harts- 
horn himself describes it as Bolshevism. It is not 
the demand, but the method, that Mr. Hartshorn 
condemns. He admits that “by taking the law 
into their own hands the workmen put themselves 
out of court in every sense of the term. They should 
have brought their disputes to the Executive for 
treatment and settlement, in accordance with the 
rules of our organisation, and every effort to effect a 
settlement should have been exhausted before a 
strike was entered upon. But there’s the rub. The 
men believe that the Executive cannot settle matters, 
and that only drastic action can bring about the 
settlement of a reasonable claim.’ Here we would 
observe that as a result of persistent false agitation 
by the leaders and misleaders of the miners these 
men have almost entirely lost the meaning of the 
word reasonable. They put forward the most extra- 
vagant and unjustifiable demands and solemnly 
declare that such demands are most reasonable. If 
the rank and file are running away with the leaders 
it is the leaders’ own fault. Mr. Hartshorn 
goes on to say that “the joint committee set 
up to deal with disputes is degenerating into a 
talking shop. Like the Conciliation Board, it is 
being used merely for the purpose of delaying, shelv- 
ing, and dropping disputes. All sorts of technical 
quibbles are raised by the owners, instead of matters 
being dealt with in that broad spirit of generosity 
which present conditions demand.” Here we are 
entitled to ask when and where the miners or their 
Federation or Executive have displayed a “ broad 
spirit of generosity” ? Whilst the miners have 
foreed wage advance after advance, and bonus on 
top of bonus, all the time refusing to work an extra 
hour per day, or even to yield an extra ton of coal 
per year, in spite of the nation’s needs, and whilst 
vast numbers of them openly declare that they 
intend to render the industry so unprofitable that 
nationalisation will be welcomed even by the share- 
holders, the people whose capital and brains and 
enterprise have built up this industry and provided 
the necessary appliances are guaranteed for the 
period of the war no more than their modest pre-war 
aividends, whilst they, equally with the miners, 
have to carry the increased cost of living and taxa- 
tion. Yet this is not enough. Private enterprise 
is threatened with extinction. Mr. Hartshorn, 
whilst asserting that he wants to be fair to the em- 
ployers—‘ some of them have given evidence that 
they are genuinely desirous of avoiding disturbances 
during the war, and are ready to give fair considera- 
tion to the reasonable demands of the men ”’— 
declares that “‘ others have not changed, even under 
the influence of the great national trial, and they 
are determined to maintain their previous hostile 
attitude towards the workmen to the bitter end. 
Unless this attitude is changed the outbreak of dis- 
putes like that at Tredegar in other parts of the coal- 
field is only a matter of a very short time. 
If the owners are not prepared to treat the workmen 
with more consideration when they make just claims, 
then the owners must be made to stand aside in the 
interests of public policy, and the mining industry 
must be managed without them.” 





What are “just claims”? -Let us quote a few 
facts. The nation, through its Parliament, has 
done more for the miners than for any other class 
of the community. What have the miners done 
for the nation? Let us be frank. Safety Acts, 
Regulation Acts, Eight Hour and Minimum Wage 
Acts have followed one another in rapid succession 
for the miners, all adding to the cost of coal and 
making the nation’s competitive struggle keener. 
In spite of all the improvements in their pay and 
working conditions, and all the expensive mechanical 
appliances that have been introduced, the miners, 
alone among industrial workers, give a smaller and 
smaller output. Whilst every other industry speeds 
up, coal mining slacks down. ‘Thirty-five years 
ago the per capita output of coal in this country was 
over 310 per year. In the year of war 1917, in spite 
of the urgent need for increased efforts, and notwith- 
standing all the modern improvements, the output 
per man was only 240 tons. Thirty-five years ago 
the pit-mouth price of our coal—the total cost for 
labour and all other items—was actually less than 
5s. per ton. To-day the cost for wages alone is at 
least 12s. Wages have gone up enormously, safety 
and health have vastly improved, and yet output 
has gone down. No other industry has such a bad 
record, and it is time the miners had this fact brought 
home to them. The miners to-day are receiving 
wages at the rate of about £150,000,000 a year. The 
coalowners, for their huge capital investments, are 
simply guaranteed their pre-war profits—aggregating 
not more than about £10,000,000 a year. Yet the 
miners talk and act as if almost fabulous profits were 
being wrung out of their labour. We may depend 
upon it that if the mines were nationalised the State 
officials would cost more in salaries and pensions 
than the much-abused shareholders take in divi- 
dends. And, we ask, is there the slightest proba- 
bility that the miners would raise that increased 
amount by which alone the higher salaries and wages 
could be neutralised, and the price of coal brought 
back to that low level which the ful! development of 
the industries of the country demand? We fear not. 
As in every other industry, the miners can have more 
wages and more leisure if they will produce more, if 
they will make the unit labour cost per ton less, but 
they are far from appreciating that economic fact, 
and look rather to nationalisation to reduce their 
hours of work and increase their wages without any 
corresponding increase of output. That way lies a 
very real danger for the common weal. 
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Tidal Lands: A Study of Shore Problems. By 
ALFRED E. Carey, M. Inst. C.E., and F. W. 
Outver, F.R.§, London: Blackie and Son, 
Limited. Price 12s. 6d. net. 


In this book, a civil engineer and a professor of botany 
set out to deal with the problems which have to be 
faced in connection with the maintenance of coastal 
and riparian lands. The engineer’s interest in the 
matter is self-evident ; that of the botanist is made 
clear when we learn that the scheme of the book 
includes special reference to the extent to which 
horticulture may be enlisted in the cause of land 
conservation. The subject is a fascinating one to 
study. The authors make it doubly interesting by 
reason of the agreeable style in which they discourse 
upon it. 

Having discussed the causes of tides and currents, 
and indicated the physical conditions of the tidal 
compartments of rivers and foreshores with which 
the ‘‘ maritime engineer” has to deal, the authors 
take up the question of the function of coastal 
vegetation in relation to the physical phenomena of 
the shore. They introduce this subject with an 
enlightening account of how plants occupy and 
colonise ground, and how, once established, they are 
affected by movements of the ground surface, by 
toxic factors, such as saline matter, by the attacks of 
animals and by other vicissitudes to which maritime 
vegetation is open. Sand dunes, although not 
strictly classifiable among tidal lands, are next 
considered, the object being to show how they are 
formed, the cause of their ‘“ wandering,’ and how 
they may be fixed and protected by plant growth. 
The prevention of the encroachment of sand on 
cultivatable land adjoining the shore by the artificial 
creation of littoral dunes, and how the sandy wastes 
round our shores may be brought to bear useful 
growths of grasses and trees are also fully discussed. 
Shingle beaches next engage the authors’ attention. 
Here again, the object is to explain how such beaches 
are formed, how they move under the action of natural 
forces, and how they are stabilised by the growth on 
them of such plants as sueda and tamarisk. Chesil 
Bank on the Dorset coast, and Shoreham beach, are 
largely used to illustrate the authors’ arguments in 
this section. Botanical matters are then neglected 
for a space in favour of purely engineering con- 





siderations connected with tidal land reclamation 
works and works designed to prevent erosion and 
accretion. In this portion of the book, the design 
and construction of groynes and other coast protection 
works are fully described. The next section about 
the longest in the book-~is concerned with sal 
marshes, how they are formed and how they may be 
reclaimed to a useful end by vegetation. Great 
attention is devoted to the plant known as Sparting 
Townsendii, a ‘natural reclaimer” of mud flats 
““which has as yet hardly begun to be exploited,” 
The remaining chapters are of a miscellaneous 
character. One deals with the natural destruction of 
sea cliffs, the caving of river banks and works in 
prevention thereof. Another makes a study of 
Blakeney Point, Norfolk, from an engineering point 
of view, for the purpose of illustrating many of the 
problems dealt with in the preceding portions of the 
book. A third deals with the state and local contro} 
of coast protection, and similar undertakings. 

The book is concerned with a highly important and 
technical subject, and discusses it in a way for which 
we have nothing but praise. It combines authority 
of pronouncement with pleasantness of literary style, 
two characteristics which are rarely found in com. 
bination in a treatise of a scientific nature. Even these 
who are not professionally interested in ‘ maritime 
engineering,” will find the book well worth reading, 
for there is hardly a page on which some generally 
interesting fact is not recorded. We are strongly 
tempted to make extracts from some of its chapters, 
but our present purpose is to give our readers a general 
idea of the nature of the book, rather than to amuse 
them. We cannot, however, omit referring to the tragic 
history of Hallsands on Start Bay, as recorded by the 
authors, for in this matter it seems to us we have in 
epitome much of the theme with which the book is 
concerned. At one time, this little fishing village 
stood at the foot of a cliff with a beach 150ft. between 
it and the sea. Nearly half this width of beach was 
over 9ft. above high water level. A sea wall had been 
constructed in 1841, and up to 1896, the local coastal 
conditions were perfectly stable. In the latter year, 
Sir John Jackson’s firm received permission from the 
Board of Trade to dredge sand and gravel from the 
bay, for the purpose of construction works at Devon- 
port Dockyard. Some 650,000 cubic yards of material 
were removed. The ensuing sequence of events can 
only be set down to the fact that the abstraction of this 
material reacted on the natural conditions protecting 
the shore. By 1901, the sea wall was partly under- 
mined and the beach level had fallen by about 7ft. 
Next year, the sea wall collapsed, and by 1904, the 
beach level had fallen by 10ft. The village is now 
deserted, for during a violent gale in January, 1917, 
the waves reached its cottages and laid them in ruins. 
Thus, under the authority of a Government Depart- 
ment, man’s act, or so the evidence seems clearly to 
indicate, resulted in the destruction of a coast-line of 
immemorial stability. 

To what extent are similar tragedies being prepared 
to-day round our coasts ? Is it possible to foretell 
what will be the final result of man’s interference with 
maritime conditions at any given point? These 
questions are obviously of the greatest importance to 
us as a seafaring nation. They cannot, perhaps, be 
as yet satisfactorily answered, but without a shadow 
of doubt, the authors of this book have done much to 
advance the day when these and similar problems will 
be regarded with the importance they deserve, and to 
increase our understanding of them. 








SHEFFIELD UNIVERSITY'S GLASS 
DEPARTMENT. 


WHEN the outbreak of war in the summer of 1914 
threw us upon our own resources for the production 
of chemical, medical and optical glassware, as well 
as for electric light bulbs, are lamps, miners’ lamp 
glasses and so on, the prompt lead given by the 
Government and the Institute of Chemistry, with the 
aid of such experts as Professor Jackson, was followed, 
on behalf of the Sheffield University, by Dr. W. E. 8. 
Turner. It was quite in keéping with the fitness of 
things that either Sheffield or Leeds should make a 
special effort in the interests of the glass industry, 
for fully one-half of its total number of employees 
are at work in Yorkshire, and particularly the West 
Riding, whilst had both essayed the task there must 
have resulted a considerable amount of wasteful 
overlapping. 

Of the two Universities that of Sheffield, perhaps. 
had the stronger claim, for one of the few glass-making 
firms which found themselves in the early, anxious 
days of the war prepared to work out on a commercial 
basis the laboratory-ware formulas propounded by 
Professor Jackson and the Institute of Chemistry, 
was that of Woods, of Barnsley, the name of which 
has since been associated with those of Moncriefis, 
the Edinburgh and Leith firm, and others as leaders 
of the van in glass manufacture development. A 
further reason why the task fell more naturally to 
Sheffield—an ancient centre of the glass trade—was 
that with its important metallurgical and engineering 
departments the University was quick to realise that 
the sudden cutting off of supplies of laboratory glass 
from Jena meant bringing the steel works to 4 
standstill, through the lack of chemical ware in the 
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laboratories. That contretemps was, happily, never 
allowed seriously to threaten the activities of our steel 
industry. and though for a time British-made labora- 
tory glass was below the standard of the Jena 
production as regards annealing, that difficulty has 
since been fully met, with the result that our 
manufacturers have now nothing to fear in the 
matter of comparison with Jena’s best. 

Four years ago the British glass industry generally 











and about a foot from it, are to be placed an annealing 
furnace and lehr 20ft. long, and a tank furnace of 
$-ton capacity is to be installed for experimental 
purposes. Down the length of the ‘‘ house’ a clear 
space is reserved for tube drawing, and along the wall 
on the side opposite to the lehr is a series of furnaces 
for melting on a small scale and working up by 
stages. The furnaces for this work are of the 
The first is for melts of } Ib. 


Fletcher- Russell type. 








SMALL EXPERIMENTAL FURNACES AND ELECTRIC LIFT 


was in @ more or less decadent state, but the new 
conditions created by the war set on foot a revival 
movement, which has made remarkable progress, and 
in this revival the Sheffield University has played an 
important part. The beginnings were very modest. 
A few miniature furnaees were installed on the roof 
of the University for the purpose of carrying out 
research experiments on a small scale; but they 
quickly pointed to possibilities, so that with the 
financial support of the industry and of interested 
friends the governors of the University decided to 
erect a building, adjacent to the Applied Science 
Department, as a model glass works. Already a 
glass section of the University had been established, 
with provision for day and evening students, to 
whom degrees were open, and the campaign was 
carried to the various glass-making districts in 
Yorkshire by the holding of evening classes for those 
unable to attend the University. At the present 
time there is a considerable number of students, those 
attending during the day coming from all parts of the 
country, for this is the only University with a separate 
glass section. 

Just in the same way the University’s glass-house 
is the only one of its kind in the country. For the 
duration of the war, and as long after that as necessary, 
it remains a “ controlled establishment,’ under the 
Ministry of Munitions, for which some important 
experiments have been and still are being carried out. 
Dr. Turner, who has visited almost every glass works 
in the country, designed the building so that as to 
structure and equipment it would be an example of 
what a modern, labour-saving and waste-preventing 
factory should be; for as matters stand, very few, 
indeed, of the British glass-hoyses are anything but 
gloomy places ; whilst there is no pretence to lay-out, 
raw materials are stored in any odd corner or shed, 
there is a lack of scientific methods and a large 
percentage of scrap is made. The chief feature is, 
of course, the glass-house itself, or the melting-room. 
Instead of being on the ground floor, as customary, 
it 1s on the upper storey, and is reached by a lift— 
® convenience never seen in an ordinary glass works. 
Che room is 56ft. long, 35ft. wide and 32ft. high, with 
& long row of windows giving the maximum of light. 
It is well ventilated, the lift is electrically worked, 
and a erane operated through a pair of large doors 
enables goods to be transferred to or brought in from 
lorries direct. 

Owing, principally, to difficulties arising out of war 
conditions, all the plant is not yet to hand, but 
sufficient has been installed to show the possibilities 
of the place. There is a pot-arch in which the 
crucibles are heated up preparatory to being placed 
in the melting furnace, and beside it is a furnace 
equipped with gas and air-blast, and capable of 
receiving @ pot of over 2 cwt. capacity. Next to this 
« furnace of similar dimensions is under construction, 
and a third is presently to be added. These are all 
in the centre of the glass-house, whilst along one wall, 
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bins, with slide fronts and sloping spring lids, and a 
second set is shortly to be installed. In the same 
room is a sand-sifter and a weighing machine, and it is 
also to contain a hydraulic grading apparatus, a large 
electric oven and plant for grading and mixing. 
Another department on the ground floor is a drying- 
room maintained at about 60-70 deg. Fah., and 
filled with crucible pots of various sizes and of 
Stourbridge make. The place of the engineer in a 
modern glass works has been recognised by Dr. 
Turner, whose assistant in that department does some 
very useful work with the bench and lathe, and close 
four-spindle electrically-driven grinding 
machine for polishing lenses, and a mechanical 
apparatus for glass-slicing—one of the processes of 
lens manufacture. 

Nor does this include all, for there is attached to 
the department a school of lamp working, occupying 
three rooms. One provides accommodation for the 
training of twenty-two pupils in the processes of 
bench glass-blowing from its elementary up to its 
most advanced stages, and the two other rooms 
provide facilities for the graduation of scientific 
instruments and for etching the marks made on them 
At the present time a considerable number of disabled 
soldiers are being trained in this work, and girl-pupils 
are also learning lamp-blowing, with a view to 
becoming makers of surgical glass. 

Already the building is proving too small. For 
instance, while considerable laboratory space is 
essential in order to maintain thorough control over 
both the physical and chemical properties of the 
glass, these laboratories have not yet been erected, 
and it has been necessary, pending their erection, to 
borrow a set from the chemistry department of the 
University. ‘ 

Finally, arrangements are in hand for making a 
beginning with electrical glass-melting, a field of 
exploration rich in possibilities ; but for its work of 
development the University is in need of a !arger 
measure of financial aid from the industry in whose 
interests its glass department is labouring. The 
value of this electrically lighted model glass works 
to the trade generally as a lead in all modern improve- 
ments, as a centre for the carrying out of research 
work and experiments impossible in ordinary factories, 
and as a means of lifting the industry on to a scientific 
level, thus gradually eliminating the loose rule-of- 
thumb methods of the past, is incalculable, whilst the 
provision for day and evening students makes the 


and others of 1 Ib., 5 Ib., 28 lb., 56 Ib., and so on, up | department nothing less than a recruiting ground for 


to the furnaces of 2 cwt. already referred to. By 
passing the metal through this processicn of sizes, 
difficulties are worked out from stage to stage, and 
note taken of the changes in the physical contents of 
the glass which are found by melting in varying 
quantities. Each furnace is connected by pipes with 
the gas meter and air-blower installed in a room on the 
ground floor, the former having a capacity of 6000 cubic 
feet per hour. The equipment includes a set of pyro- 
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manufacturers desiring to staff their works with 
intelligent, scientifically-trained men and women. 
The raising of another £15,000 would assure to the 
department the complete success its efforts well 
merit. 








Ir has been decided by the British Empire Producers’ 
Organisation, Evelyn House, 62, Oxford-street, London, 


meters giving either momentary indications of tempera- | W. 1, to hold a further series of “ Luncheon Meetings 














TWO 2cwt. POT FURNACES AND POT-ARCH 


ture or continuous records, so that by gauging the 
temperature of the various furnaces each operation is 
thoroughly controlled. These pyrometers are quite 
a recent introduction into glass works, only one or 
two of which have them in use. 

One of the principal rooms on the ground floor is 
that for storing raw materials. It contains at 
present nine large wooden, -cement and’ brick-lined 





for Business Men,” the first of which will take place in the 
Connaught Rooms, Great Queen-street, W.C. 2, on 
Wednesday, June 19th, at 1 o’clock for 1.15 p.m. Mr. C. 
Sandbach Parker, C.B.E., the chairman, will preside, and it 
is hoped that the Right Hon. W. F. Massey, Prime Minister 
of New Zealand, and a patron of the organisation, will 
arrive in England in time to be the guest of the day. 
Owing to the necessity of making catering arrangements 
beforehand, admission will be by ticket only. 
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THE PERSIAN OILFIELD. 


In an admirable lecture, entitled “The Romance of 
Petroleum,”’ delivered at the Royal Institution, on the 
7th inst., Sir Boverton Redwood, after discussing the 
approaching exhaustion of the American supplies of oil, 
said :—‘‘ Under these conditions the British Government 
is to be congratulated on having secured the control of 
The circum- 
stances in which this important acquisition, which is 
entitled to rank with Disraeli’s purchase of the Suez 
Canal shares, was rendered possible are worthy of being 
Knox 


the exceptionally prolific oilfields of Persia. 


recorded. Eighteen years ago, the late Mr. W. 


diminution in the gas-pressure governing the flow.” 








THE AMERICAN OCEAN-GOING CONCRETE 
STEAMSHIP FAITH. 




















THE AMERICAN REINFORCED 


D’Arcy obtained from the Persian Government a conces- 
sion for the exploitation of petroleum over the whole of 
Persia, with the exception of the portion bordering on the 
Caspian Sea. Successful drilling operations were carried 
out at Kasr-i-Shirin, on the Turco-Persian frontier, and 
later the work of development was concentrated in an 
area about 150 miles from the port of Mohammerah, on 
the Persian Gulf. The results obtained exceeded the 
most sanguine anticipations, but the financial burden 
had become very great, pioneer work of this description 
in such a country being exceptionally costly, and if Mr. 
D’Arcy had subordinated his patriotism to his self-interest 
the concession would have been lost to this country, for 
at this juncture he received tempting offers from con- 
tinental financiers, who were fully alive to the vast impor- 
tance of it. Supported by Lord Fisher, Mr. Pretyman, 
the late Sir Gordon Miller and Sir Frederick Black, Mr. 
D’Arcy declined to entertain in any form the seductive 
proposals made to him, being determined that at whatever 
cost to himself the Persian oilfields should remain under 
British control, and in 1909, with the powerful co-opera- 
tion of the Burmah Oil Company and the late Lord Strath- 
cona, the Anglo-Persian Oil Company was formed, with 
a working capital of £1,200,000. During the succeeding 
four years the company carried out a comprehensive 
scheme of development, under the able guidance of Mr. 
Charles Greenway, and with the help, up to the time of 
his death, of Mr. C. W. Wallace. Drilling was actively 
continued, a pipe-line was laid from the oilfields to 
Abadan, on the Persian Gulf, where a refinery was erected, 
and a large amount of geological exploratory work was 
done. All this involved a large outlay of capital, and as 
the company’s cash resources were. becoming exhausted 
there was again a risk of the introduction of foreign con- 
trol. At this juncture Mr. Greenway was fortunate, 
with the help of Sir Francis Hopwood (now Lord South- 
borough), in inducing Mr. Winston Churchill, then First 
Lord of the Admiralty, to give his personal attention to 
the position and prospects of the company, with the result 
that the British Government purchased a controlling 
interest in the undertaking for the sum of £2,200,000, 
and nominated two directors, Lord Inchcape and Admiral 
Slade, to serve on the Board. This action was taken in 
the face of considerable opposition, both in the House 
of Commons and outside, and statements were freely 
made that the Government had made a disastrous bargain, 








CONCRETE STEAMSHIP FAITH 


terest in naval architecture and marine engineering. 
is the American 5000-ton steamship Faith, which was 
launched at Redwood City, California, in March, and given 





REINFORCEMENT OF HULL 


ways, @ common practice at shipbuilding yards on the 








the company controls only a small part has been brought 
into active development, but this has proved to be remark- 
ably rich, one of the wells being reported at the meeting 
to have so far yielded about. 1,750,000 tons of oil, and to 
be still producing as freely as ever, with practically no 


TuE first large ocean-going ship of armoured concrete 
construction is something of special importance and in- 


This 





ee 


launch and some views during the construction. Th, 
exterior appearance presents no special features excep; 
that the flare of bow and stern are marked by angles anq 
flat surfaces more than by continuous curves, since the 
construction of the moulds or form work to the curyeg 
surfaces would cost more in time and money than the 
result would warrant. The construction, launching 
and trial trips were entirely satisfactory. few coast. 
wise voyages with full cargo will be made to try out the 
vessel and then the Faith will be put into ocean service, 

Since the concrete shell is relatively thick, stiff anq 
inflexible as compared with a steel hull, its behaviour 
under the severe conditions of an ocean voyage will be 
watched with great interest. The effect of longitudinal] 
transverse, torsional and racking stresses due to constant 
changing of parts of support and the rolling of the ship ; 
the effects of the buffeting by heavy seas ; the effect of 
contraction and expansion due to temperature changes, 
with hot sun striking one side, cool shade on the other, 
and the lower part submerged in cold water ; the effect 
of vibration, and the effect of sea water upon the concrete, 
with possibility of access to the enclosed steel, are al] 
matters for study in this first example of a radical departure 
in shipbuilding. Experience with barges and small craft 
built of concrete offers little information as to what may 
be expected of a large ship subjected to the crucial test of 
ocean service. 

On the trial trip the ship is said to have been handled 
and steered as reagily as a steel or wood vessel of the same 
size and lines, while the vibration due to the engine was 
notably light. The absence of vibration was also a notable 
characteristic in a trial with the ship light, under a strong 
wind with a choppy sea and slight swell. Tests as to 
vibration were made by means of extensometers applied 
to the deck, sides and frames. Other concrete ships are 
being built, and to assist in this new development experi- 
ments are being made with different kinds of concrete, 
and on the stresses in concrete members and _ finished 
concrete hulls. As to the concrete the experiments 
include the reduction.of deadweight by the use of aggregate 
composed of small hollow blocks of burned clay and an 
artificially-produced porous clay. Laboratory tests on 
large test specimens are being made to determine con. 
ditions and effects of concrete under shearing stress, 





ARRANGEMENT OF _REINFORCING RODS 


its trial trip early in May. The hull was launched side- | Strain gauges for determining stresses in the hull have 


been built, and have been tested on steel ships. These 


Great Lakes, but not so often employed at yards on the | enable continuous records to be made of the strains at 





INTERIOR VIEWS SHOWING REINFORCEMENT AT BOW AND STERN 


but at the last annual genera] meeting of the company, 
Mr. Greenway had the gratification of being able to 
announce that the profits had already become so large 
that if the Government wished to dispose of their holding 
he was prepared to find purchasers for it for not less than 
six million pounds sterling, and, perhaps, eight million. 
Of the vast area of presumablyjoil-bearing territory which 


coast. This steamer is 340ft. long, 45ft. beam, and 30ft. 
deep, with a draught of 24ft. when loaded to its full cargo- 
carrying capacity of 5000 gross tons. The displacement 
is 7900 tons. The single screw is driven by a triple-expan- 
sion engine of 1750 H.P., supplied with steam at 165 Ib. 
pressure by Scotch marine boilers. 

Accompanying illustrations show the hull after the 


various parts of the hull, while at the same time con- 
tinuous records are made of the hydrostatic pressure, 
showing the height of the water or wave on the exterior 
surface. This is a new development in co-ordinating 
the conditions of stress and load in a ship’s hull. 

In a paper on theory of stresses in ships, read before 
the Western Society of Engineers,{U.S.A., by Mr. Sidney 
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it is pointed out that longitudinal stresses and 
ing} stresses,due to longitudinal loading may 
hat readily approximated, but that there is no 
simple and easily applicable method for determining 
transverse stresses. Steel ships, therefore, have been 
designed on an empirical basis established by the marine 
classification societies and covered by their rules. With 
the introduction of concrete, it becomes desirable to know 
how to distribute the concrete and the reinforcing steel 
go as to provide adequate transverse strength. In Mr. 
James’ opinion the most practicable method now avail- 
able is to design the transverse members so that they will 
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and to an intelligent and impartial discussion of legislative 
proposals affecting commerce and industry. The course 
at Leeds includes political and social economy, history, 
geography, commercial law, French, German, political 
theory, mathematics, and accountancy. By an arrange- 
ment with the Workers’ Educational Association, working 
men and women who are members of this Association are 
admitted to any course of evening lectures on payment of 
a reduced fee of one shilling. A joint committee has been 
formed, consisting of representatives of the university, 
the West Riding Education Committee, the Leeds Educa- 
tion Committee, and workers’ associations, to organise and 








THE REINFORCED CONCRETE STEAMSHIP 


be equivalent in strength to the steel members which 
would be required for a ship of the same size and character. 
Such calculations could be based on some arbitrarily 
assumed conditions of loading and should be sufficiently 
exact for the purpose. 








BUSINESS TRAINING AT THE UNIVERSITIES. 





Most of our great modern universities have realised 
the supreme importance of economics, and have estab- 
lished Faculties of Commerce, and confer degrees B.Com. 
or M.Com., the principal subject taken being economics 
in all its branches. Although Glasgow University has 
recently decided against the establishment of such a 
Faculty, it will be seen from the following that she 
stands almost alone among the universities in this respect. 
Probably the facilities already existing at the Glasgow 
Commercial College are deemed sufficient. Had a faculty 
been established at Glasgow University—and the question 
has been several times under discussion the last few years— 
the Glasgow Commercial College would have been affiliated, 
and there would perhaps have been little real change 
except possibly in name and status. 

Cambridge.—The great modern universities of the North 
were established under conditions which naturally gave 
them a commercial and industrial bias. It was, of course, 
quite otherwise with Cambridge, steeped in the traditions 
of remote centuries, and it is therefore greatly to her 
credit, and indeed a very remarkable fact that in 1903 she 
opened her doors more widely to the business and indus- 
trial world, and established an Economics Tripos. 
Professor Marshall says that the object of this new depar- 
ture was to make special provision for those who are 
looking forward to a career in the higher branches of 
business or public life. It was claimed also that the 
curriculum proposed would have the further advantage 
of lifting what are called ‘‘ material” questions into their 
proper relations with the higher thought of the age. In 
addition to a strong and alert mental faculty, the business 
man must have knowledge of human nature and the power 
of managing men, and Professor Marshall is of opinion 
that the social training obtained in a residentiary univer- 
sity of the Anglo-Saxon type is specially serviceable. 
The Tripos in Economics at Cambridge is divided into 
two parts, of which part I. must be taken generally in the 
second year of residence, and part II. in the third or fourth 
year. Since 1903 the number of candidates presenting 
themselves for examination has steadily increased. The 
teaching staff has been augmented by the creation of a 
second University Lectureship in Economics, and the 
library thoroughly organised. Boys at school proposing 
to follow this course of study in the university might, 
with advantage, says Professor Pigou, devote a little time 
to nineteenth century history. The subjects taken in the 
two parts include economics in all its branches, e¢.g., 
structure and problems of modern industry ; capital 
and labour ; money, credit, prices. Other subjects taken 
are commercial law, statistics, accountancy, economic 
geography, foreign languages and political science. 

Ozxford.—There is no special Faculty of Commerce at 
Oxford University, but diplomas in economics are granted 
certifying that an approved course of study in economics 
and political science has been pursued to the satisfaction 
of the examiners, 
ise Pipines Department of Commerce at Leeds 
f niversity was established with a view to increasing the 
acilities for business training in England. It is not, of 
press, suggested that academic instruction can take the 
P ace of the numerous details on which success in business 

epends, but, on the other hand, some training in industrial 
causation and tendencies, in dealing with wider matters of 
policy, is essential. It is obvious that in the economic 
and commercial world one can profit greatly by the 
r rere experiences of other men and other ages, and by 
a c cpio of the great mass of ascertained facts of 
: cial and business life, and of the laws and principles 
educible therefrom. Such knowledge should make for 
err stability in business life ; and when, as is the case 
pes Pe yy encouragement is given to the working-classes 
hed © an interest in these studies, it must help to a 
ter understanding between employers and workmen, 











FAITH JUST AFTER HER LAUNCH 


conduct workmen’s classes in the West Riding area. 
The degree of Bachelor of Commerce (B.Com. ) is obtainable 
after three years’ study at the university, or a Diploma in 
Commerce after two years’ study. 


Sheffield.—There is no special Faculty or. Department of 
Commerce at Sheffield University, but very complete and 
practical courses are given in modern languages, economics, 
accountancy, &c., including also such special subjects as 
the labour problem, finance, the “Colour” question, 
organisation of industry, and economic geography. The 
lectures on descriptive economics deal with such subjects 
as methods of industrial remuneration, conciliation and 
arbitration, types of business organisation, trusts and 
cartels, co-operation, objects and policies of trade unions, 
the Stock Exchange, the money market, &c. The 
language classes include French, German, and Russian. 


Manchester.—The Faculty of Commerce at Manchester 
is established on very broad and comprehensive lines, as 
will be seen from the following curriculum: economics, 
geography, banking, accounting, railway transport, 
railway law, commercial law, economic history, modern 
history, French, German, Chinese, Arabic, Russian. 
The prospectus for 1917-18 states that the aim of the 
Faculty of Commerce and Administration is to afford a 
systematic training in higher commercial subjects, in the 
study of government and administration, and in the work 
of economic and social investigation. The degrees of 
Bachelor of Commerce and Master of Commerce are 
conferred, also a higher commercial certificate for those 
who do not take the degree course. A student working 
for a degree in the Faculty of Commerce will receive a 
broad training calculated to fit him for public and com- 
mercial life, and also instruction in special subjects 
closely connected with the particular career he proposes to 
adopt. The course is first general, then specialised, and 
finally, original research and investigation. The object is 
not merely to give useful information, but to develop and 
discipline the mind, both generally, and with special 
reference to the problems which must be faced in. business 
and public life. It is no substitute for experience, but it 
should broaden the outlook, train the faculties to analyse 
new commercial and economic situations, and impart 
organised knowledge. Alike to the man of business and 
those engaged in administration systematic economic 
study is to-day of the highest importance, as a consequence 
of the complexity and international character of modern 
commerce, and of the widening scope of public interests 
and duties. In association with the Faculty of Technology 
arrangements have been made in the Faculty of Commerce 
for a course on works management and organisation. As 
Professor Chapman says, the realistic work in economics 
will have to be divided up and shared with practical men, 
as it is, of course, quite impossible for one single individual 
to keep in touch with the details of all commerce and 
industry. At Manchester, for instance, practical men 
actively engaged in the profession give lectures on railway 
transport, and the same applies to accountancy, banking, 
&e. 


Birmingham.—The Faculty of Commerce at Birmingham 
provides a similar generous and comprehensive course of 
instruction and training. The Council of the University 
advises students about to matriculate that the best 
general preparation at school for the work of the Faculty 
of Conimerce is a good all-round education, which should 
include some practice in simple narrative and argumen- 
tative composition in English, also at least a beginning 
in two modern foreign languages, and perhaps also some 
elementary science. In planning the course of instruction 
the Council states that two objects have been kept in 
view : (1) the combination of liberal culture with utility, 
and (2) a due regard for the different requirements of 
different branches of commercial life. Certain parts of 
the curriculum are believed to be serviceable for all 
classes of business men, and are therefore prescribed for 
all students in the faculty. In other parts, a large freedom 
of choice is allowed, in accordance with the prospects, 
interests and aptitudes of individual students. The 
degrees of B.Com. and M.Com. are conferred. Broadly 
speaking, students fall into two classes, those about to 
be engaged in the commercial conduct of manufacturing 
and similar businesses and requiring some amount of 
scientific and technical training; and those who expect 
to be engaged in the work of a merchant in the narrower 
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sense of the word, and who will therefore require a greater 
knowledge of foreign languages for instance. It is, of 
course, difficult to draw any hard-and-fast line between tho 
two. 

Liverpool—A Department of Commerce has been 
organised in the Faculty of Arts at Liverpool University, 
and degrees of B.Com. and M.Com. are conferred. The 
course of instruction is similar to that of the other great 
northern universities, including also economic and com- 
mercial geography, an important subject which should 
perhaps be more widely studied. A course is also pro- 
vided for those students who desire to obtain certificates 
in commerce. This course is intended for students of not 
less than 17 years of age, who have received a good general 
education, and desire to receive a specialised liberal 
training for a consular, mercantile, or allied career. It is 
believed that students who have satisfactorily completed 
this two’years’ course will enter business life with such a 
knowledge of general principles and methods of commerce 
as will enable them readily to grasp the special details of 
any particular department of commercial work. The 
course for a degree at this university, as at the others, 
extends over three to four years. It is announced that 
a bequest of £10,000 has recently been made to Liverpool 
University for the establishment of a Chair of Commerce. 
The best method of practically utilising this bequest is at 
present under consideration by the Council of the 
University. 

London.—The University of London prior to 1900 was 
merely an examining body, but in that year it was recon- 
stituted, and certain public educational institutions in 
London and its neighbourhood were approved as ‘‘ Schools 
of the University.” These include the London School of 
Economics and Political Science, which is a school of the 
University in the Faculty of Economics. Degrees are 
conferred as follows :—B.Sc. (Econ.), M.Sc. (Econ.) and 
D.Sc. (Econ.). Courses of instruction are given at the 
University College itself and at King’s, Birkbeck, and City 
of London Colleges. London University students have 
access to several valuable libraries, including the Gold- 
smiths’ Company’s library of economic literature. This 
library contains about 45,000 volumes and pamphlets 
collected between 1874 and 1903 by Professor H. S. 
Foxwell. The Goldsmiths’ Company has since made 
valuable additions. The library is intended to serve as a 
basis for the study of the industrial, commercial, monetary, 
and financial history of the United Kingdom, as well as of 
the gradual development of economic science generally. 
At a recent meeting of the Senate of the University, a 
resolution was put by Sir Albert Rollitt, and passed 
unanimously, in favour of the establishment of courses of 
instruction and degrees in commerce in the University as a 
further development of the movement commenced in 
1889 for the promotion of commercial education. 

Edinburgh.—It was suggested some time ago that a 
degree in commerce should be conferable at Edinburgh, 
and the ordinance instituting this degree has now been 
sanctioned. The regulations for the B.Com. degree have 
been drawn up and will come into force on October Ist, 
1918. A copy of these regulations may be obtained from 
the secretary of the Senatus Academicus. 

Aberdeen.—Twenty-seven members of the Aberdeen 
Chamber of Commerce have subscribed £9355 for the 
establishment of a Faculty of Commerce, including the 
granting of degrees, at Aberdeen University. Further 
donations have been promised. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Finished Iron and Steel Trade. 


Summer finds the finished iron and steel works 
of this part of the kingdom remarkably active, and the 
Birmingham iron market is able only to satisfy a modicum 
of consumers’ requirements. Every week orders which 
purchasers are willing to place for bars, hoops, sheets, 
strips, &c., have to be returned through inability of 
producers to roll the stuff, they are so busy. All the 
manufactured iron makers have three months’ work in 
hand, and many of them much more, and it is impossible 
to overtake the arrears which are on the order books. 
The energies of manufacturers continue, in the main, to 
be devoted to the production of material essential to war 
service, though here and there some branches of civil 
trade are participating a little more freely. This is most 
noticeable in the case of steel. It is surprising how the 
civil trade has been able to carry on with the works so 
wholly given over to war material as has been the case 
now for twelve months or more. 


Sheet and Bar Iron Conditions. 


The output of corrugated sheets is increasing in 
the district. The mills are working up to the limit 
allowed by the supplies of raw steel sheet bars available, 
and are booked two or three months ahead. Galvanised 
sheets are being produced in small lots. Prices of 
galvanised sheets of 24 w.g. in bundles continue nominally 
at £28 10s., while black doubles are £17 to £19, according 
to size of order. In the bar iron trade there seems to be 
no slackening in the eagerness of consumers to place 
orders; producers, on the other hand, can stand out of 
new commitments for some time ahead, order books 
being well filled for deliveries far into the next quarter. 
The bar iron branch still constitutes by far and away the 
largest output of the Staffordshire rolling mills. 


Manufactured Iron Prices. 


Business in puddled iron is done at £11 10s., but 
producers are not over weighting their order books. Nut 
and bolt iron firms have more orders than they can cope 
with, and the quotations are approximately £14 8s. to 
£14 10s. delivered on to consumers’ premises at Darlaston, 
Wednesbury, and other towns thereabouts. Unmarked 
bars of good merchant quality are £15 10s. to £16 delivered, 
and Staffordshire marked bars remain at £16 to £17 per 
ton. Itis characteristic of the changes which Government 
control conditions have brought about in the Staffordshire 
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iron trade that the Earl of Dudley’s L.W.R.O. bars, the 
price of which always has a very important bearing upon 
fixing values of Admiralty contracts for anchors and 
chains and cables, and other important naval work, are 
now only quoted 2s. 6d. per ton above the prices of the 
rest of the marked bar houses, as against 12s. 6d. per ton 
which was formerly the unalterable difference. Thus, 
to-day’s price is £16 2s. 6d. per ton. 


Scrap. 

All scrap coming on to the market is eagerly 
bought up at date. It would be safe to say that in no 
other department is competition among buyers keener 
than in this. Values of scrap, consequently, have an 
upward tendency. Best engine scrap is quoted £6 15s. 
to £6 17s. 6d., and heavy cast scrap, £6 7s. 6d. to £6 10s. 
per ton. Plate shearings for re-rolling continue at the 
controlled price of £10 7s. 6d. per ton. The Ministry of 
Munitions continues very anxious that every source of 
scrap supply should be utilised to the fullest extent. It 
has not yet been officially announced what was the 
outeome of the late conference between a representative 
of the Ministry and scrap merchants to discuss the 
possibility of increasing supplies by the more general 
breaking down of unused machinery where still existing. 
But it is understood that the Department is bringing 
pressure to bear, wherever such unemployed plant can be 
found, with a view to its being immediately turned intc 
scrap for consumption in the execution of current urgent 
war work of various sorts. In this action the Ministry 
has the entire support of contractors anxious to make 
deliveries. 


Steel Supplies Continue Large. 


The easier conditions attaching to rolled steel 
which has been noted for the last few weeks in this letter 
remain. That buyers are agreeably surprised and pleased 
with the changed state of things, I need hardly say. The 
inference is one which everyone knowing the tightness 
which has for many months now attached to the Midland 
steel market will readily draw for themselves. Billets 
are also being released more freely, and the tension in 
that direction has been somewhat relieved. Of course, 
there is still a big outlet for any material that is available, 
whether finished or partly manufactured, and the larger 
supplies are not being distributed indiscriminately. The 
bulk of the increase is even now probably ministering to 
the war in some form or another. Still, toa certain extent, 
private trade is also benefiting, and satisfaction is very 
general that this is so. 


Subsidy for Steel Billet Makers. 


Although £10 7s. 6d. per ton remains the control 
quotation for steel billets, it is now generally understood 
that makers are receiving a Government subsidy in place 
of a quotable advance. Finished steel hoops are quoted 
£17 15s. to £18 5s., and strip £18 to £18 10s. Consumers 
of wire rods express gratification at the new supplies 
forthcoming locally, to take the place of American imports, 
which have been stopped. Alfred Hickman, Limited, 
Spring Vale Works, are taking a leading share in increasing 
production of this class of material. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been, I believe, only one direction in 
the whole range of the iron and steel markets in which some 
slight easing off of the stringent conditions has been 
perceptible, and that has been in the foundry qualities of 
pig iron. In all other departments the difficulty of 
obtaining supplies seems to be much as it has been during 
the present year. Manufacturers of steel find the pressure 
upon them for prompt deliveries very great, and as a rule 
they cannot look at fresh orders unless they come backed up 
by urgent Government instructions. Much the same posi- 
tion is seen in the finished iron trade, and Lancashire iron- 
works are very full of orders. Iron and steel hoops range 
from £18 5s. to £19 5s. per ton. Some mild steel bars 
are occasionally met with, but it is not easy to find them. 
Some people were indulging in the hope that hematite 
would be easier to get for purposes other than those of the 
Government, but this hope is likely to be blasted. 


Foundry Iron. 


The market in Manchester is steady, and although 
the pressure to buy is not so extreme there is not too much 
being offered. One is a little nervous about Cleveland 
iron for Lancashire, beeause, although it was a little easier 
last week, the allocations for the present month have been 
very heavy so far as “ Class A’”’ work is concerned, and it 
may be that little if any will be left free for merchants to 
deal with if these allocations are fulfilled. The cost of 
Cleveland iron in Manchester, when bought from a mer- 
chant, is close on 105s. per ton ; but it compares better with 
Derbyshire or Staffordshire iron when delivered north of 
Manchester, although Derbyshire iron is cheaper all over 
the county. There are plenty of buyers of the latter at 
the fixed price of 98s. 8d., and one cannot say that there is 
any eagerness to sell ; but I think I might venture to say 
that it is not so difficult to buy Derbyshire iron as it was, 
while Staffordshire iron is as scarce as ever. There is quite a 
good demand for any small lots of Scotch iron that are being 
offered, but this must not be taken to mean that there is 
any very large demand for Scotch iron now in Manchester ; 
but merely that only driblets are offered. These driblets, 
however, seem to come through better than they did, and 
there is not so much grumbling at railway delays. 


Wire Rods. 


Although it cannot be said that there is yet a full 
supply of home-made wire rods in this market, yet the 
position is believed to be better, and there is,hope of an 
increased supply of this materia] during the summer and 
autumn. Probably the trade will have now to depend 








almost wholly on British material during the remainder of 
the war, and therefore it is important that the make should 
be increased. 


Scrap. 


The market for scrap is disturbed by the rumours 
of further impending control. In London the leading 
merchants are in close touch with the authorities, but many 
of our merchants are quite in the dark as to what may be 
contemplated, and they are rather inclined to resent this 
position, since arrangements to buy machinery for scrap- 
ping must be made very long before anything can be done in 
the way of selling. At present first-class machinery cast 
scrap is selling here at £6 10s. per ton delivered, and there 
is quite a good demand for it at the figure. For many 
purposes the best qualities are as good as Scotch iron to 
the founder. Heavy wrought scrap is scarce and sells 
very readily at the full maximum price, plus all the charges, 
which means about £7 7s. 6d. when it is finally delivered 
at the consumers’ works. Steel scrap is nominally at 
105s. on truck, but dealers think the price unreasonably 
low. Steel turnings are quoted at 65s. on trucks. 


Dealing in Machine Tools without a ‘* Permit.” 


A case was heard, under the Defence of the Realm 
Act, at the Manchester City Police-court, on Monday last, 
in which Robert Brownlow was the defendant. He was 
charged with falsely representing himself to be a person in 
the employ of, or acting on behalf of, the Government, and 
making statements calculated to induce the belief that he 
was connected with a Government Department. A further 
charge against Brownlow was that of dealing in machines 
and machine tools without the necessary permit of the 
Ministry of Munitions. From the evidence it appears that 
the defendant was connected with a firm called Appliances, 
Limited, which obtained certain contracts for the supply 
of fuse and safety caps, and for the purpose of executing 
these orders the Ministry released to the defendant certain 
machinery. Instead of using the machinery himself the 
defendant, it was alleged, sold them to firms from whom he 
ordered various quantities of caps, representing himself to 
be an official of the Ministry, with power to release 
machinery and machine tools. In some cases the defen- 
dant insisted on cash before the delivery of the machinery, 
which even then was not delivered. It was stated that 
Appliances, Limited, had never delivered any caps to the 
Ministry. Mr. John Varley, of the Ministry of Munitions, 
said he asked Brownlow to explain why he had sold 
machinery and tools without permits from the Ministry, 
and he replied that he thought he could deal in second- 
hand tools, adding that they were applying for releases 
every day. Witness thereupon told him if that was so he 
was well aware of the regulations. Brownlow admitted 
he had not delivered any caps under the contract to the 
Ministry. Instead of supplying the Ministry the defendant 
had sold them to other contractors at a price higher than 
that fixed in the contract. Mr. Varley went to the com- 
pany’s works and found it practically an empty shell. The 
Stipendiary Magistrate fined the defendant £30 each on 
nine cases, or £270 in all, and made an order for the pay- 
ment of 50 guineas costs ; as an alternative there would be 
seventy-three days’ imprisonment on each summons, 


The Lancashire Munitions Area. 


This week a tour of inspection is being made by a 
number of representatives of the American, Colonial and 
British Press oi the numerous factories in Lancashire and 
the North-West of England which are engaged upon war 
work. One of the objects of the tour is to enable the Press 
to keep its readers informed as to the enormous amount 
of national work which is being carried out under the 
Ministry of Munitions in this district. A similar tour, it 
will be remembered, was recently made in the Birmingham 
area. The material which the Press representatives 
will be permitted to supply to the public—though of 
more or less general interest—will help to demon- 
strate the stupendous resources of this district, both in 
the engineering and chemical industries. 


Barrow-tn-Furness, Thursday. 
Hematites. 


All through this district there is a very busy state 
of affairs in the hematite pig iron trade. There are in all 
thirty furnaces in blast, and a large volume of iron is being 
produced. The whole of this iron is going into immediate 
consumption, and so far as the output of the furnaces at 
Barrow, and many of them at Workington, the big propor- 
tion is consumed in the immediate district, steel makers 
and other users having heavy requirements. On outside 
account the demand is equally pressing, and high grade 
iron was never in such brisk request, and those makers who 
have laid themselves out for this particular branch of trade 
are full up with orders. Prices are steady at the full 
maximum rates, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton, and special brands are at 140s. 
per ton, both f.o.t. 


Steel. 


There are no new features to report in the steel 
trade. At both Barrow and Workington there is marked 
activity in every available department, and good outputs 
are being made of semi-finished steel and also of ship- 
building material in various forms. Other steel sorts are 
in the background. Prices are steady, with ship plates at 
£11 10s. per ton ; boiler plates, £12 10s.; billets, £10 7s. 6d.; 
heavy rails, £10 17s. 6d. to £11 ; light rails, £14 to £14 10s.; 
and heavy tram rails, £14 per ton. Shipbuilders and 
engineers are very busily employed. 


Fuel, 


There is a very brisk demand for steam coal at 
27s. 6d. to 30s. per ton delivered. For coke.the demand 
is brisk all round, and East Coast qualities are at 38s. 6d. 
to 42s. 6d. r ton, with Lancashire ‘cokes at 37s. 6d. 
per ton delivered. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


ALTHOUGH the bulk of the June allocations hag 
now been placed, business on the Cleveland pig iro, 
market still shows a healthy and active tone. Fair} 
large quantities have been allotted under Class B and ( 
certificates, but holders have experienced great difliculty 
in placing them, makers having all their work cut out jy 
fulfilling orders for Class A war work. The demand for 
foundry iron is heavy and continuous. All the Northern 
foundries are busily engaged, and every ton of iron is 
promptly absorbed. Happily, the facilities for delivery 
continue on a more satisfactory scale, and the quantities 
of iron railed this month promise to be the best of any 
month this year. For forge iron inquiries are not so 
urgent, but of this quality large quantities have recently 
been got away, and any forge iron in the market commands 
the full maximum. For home consumption No. 3 
Cleveland pig iron, No. 4 foundry and No. 4 forge are 
quoted firmly at 95s., with a premium of 4s. for No. 1, whilst 
for export No. 3 is 114s. and No. 1, 119s. 


Hematite Pig Iron. 


Conditions in the hematite pig iron trade show 
little variation. The pressure upon the output continues 
unabated, but adequate supplies are going forward to 
home consumers under official supervision to meet urgent 
current requirements. Still it has been found possible 
this week to make up a few lots for shipment without 
stinting home consumers. The price of mixed numbers of 
East Coast hematite to French and Italian consumers is 
147s. 6d. per ton, the home trade being done on the basis 
of 122s. 6d. 


Manufactured Iron and Steel. 


There is not much change to report in the 
condition of affairs in the manufactured iron and steel 
trades. Nothing could exceed the activity of the steel 
making section, and not only is every mill fully employed, 
but do as they will makers are constantly found with an 
ever-increasing amount of arrears, which it seems 
impossible to avoid under the exceptional circumstances. 
Orders from our own and the Allied Governments are 
continually pouring in, so that there is little chance of 
makers getting clear. An enormous output of shipbuilding 
material is now being effected. An alteration in the price 
of billets, which would be distinctly advantageous to steel 
makers, is anticipated in the very near future. There is 
also great pressure at the finished ironworks for all 
descriptions of material on Government account, direct 
orindirect. Values of all descriptions continue exceedingly 
firm. The principa) quotations for the home trade are as 
follows :—Steel ship plates, in. and upwards, £11 10s.; 
5/gin., £11 15s.; Jin., £12; under fin. down to 4/;,in., 
£14 10s.; under 3/,gin. down to fin., £16; under jin. down 
to 3/sin., £17; steel boiler plates, £12 10s.; steel ship 
angles, £11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel 
rails, £10 17s. 6d.; iron ship rivets, £19 10s.; common 
iron bars, £13 17s. 6d.; best bars, £14 7s. 6d.; double best 
bars, £14 15s.; packing iron, £13 10s.; packing iron, 
tapered, £17; iron ship angles, £13 15s.; steel hoops, 
£17 10s. to £18 10s.; sheets produced by steel re-rollers, 
above 3/,,in. thick, £16; 4/,gin. and under to 16 gauge, 
inclusive, £16 10s.; under 16 gauge to 20 gauge, £17; 
under 24 gauge to 26 gauge, £18; steei rounds, squares, 
&c., £12 10s. The following are nominal quotations for 
export :—Common iron bars, £15 7s. 6d.; best bars, 
£15 12s. 6d.; double best bars, £16; treble best bars, 
£16 7s. 6d.; packing iron, £15 10s.; packing iron, tapered, 
£19; iron ship angles, £15 to £15 10s.; iron ship rivets, 
£21; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15; steel joists, £13 10s.; steel hoops, £19 to £20; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; 
steel strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. 
to £13 5s. 


Realised Prices of Manufactured Iron. 


- The secretaries of the Board of Conciliation and 
Arbitration for the manufactured iron and steel trade 
of the North of England, this week issued the accountant’s 
report of the sales for the two months ended April 30th, 
and announce an advance of 3d. per ton on puddling, and 
24 per cent. on all other forge and mill wages, to take 
effect from the 27th ult. In accordance with the Ministry 
of Munitions settlements of January and February, this 
advance will merge into the 124 per cent. bonus and the 
74 per cent. bonus granted under those settlements. 


Scrap. 

The situation in the -serap trade is practically 
unchanged, the difficulty in securing adequate supplies 
being as pronounced as ever. The shortage of foundry 
scrap has caused a run upon good cast iron scrap, prices 
for which have been soaring for some time, as much as 
£6 10s. per ton being paid for it. Turnings continue in 
strong demand, and although the supply at the moment 
is rather below requirements, there is every probability of 
an improvement during the next few months. The full 
maximum prices are obtainable, plus the extra charges 
for carriage and commission. It is barely possible to 
cope with the demand for borings, which is continually 
heavy, approximately 80s. per ton being obtainable. 
Heavy wrought iron scrap and heavy steel scrap, cut up 
ready for the furnaces, are also very difficult to obtain, 
most of the works being unable to secure full supplies 
against contracts. Yard outputs are severely restricted, 
owing to the shortage of labour and cutting materials. 


The Coal Trade. 


An extraordinary state of affairs prevails in the 
Northern coal trade. There has been nothing like the 
present strength of the market since the war began. 
Before prices were fixed, it will be remembered, best 
steam coals did run up nominally to 60s., but this week that 
figure has been exceeded, for 65s. has actually been paid 
for D.C.B.’s, while it is significant that the tenders for the 
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Swedish State Railways have been submitted on the 
pasis of 60s. minimum, plus 5 per cent. for merchants’ 
profits, and even at that there is a stipulation that 25 per 
cent. of smalls is taken at 35s. But the rise in prices for 
neutral shipment is not confined to steam coals. It is 
almost as pronounced in the case of Durham qualities, for 
pest brands of gas coal are now quoted up to 45s.—50s., 
and seconds, 35s.—40s., while bunker coals are anywhere 
from 35s. to 40s. Of course, these extravagant prices 
would mean much to the coal trade if they were realisable 
to any appreciable extent, but, as a matter of fact, they 
are not. The official requisitions and the home demands 
are so heavy that they absorb practically the whole of the 
output. It seems probable that our own requirements 
and those of our Allies, which naturally have first call 
upon the production, will absorb all the coal that is 
brought to bank, and that the surplus available for 
export to neutrals will be reduced to vanishing point, 
notwithstanding the prices offered. Principal quotations 
for the home trade are as follows :—Best Blyth steams, 
29s, 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. to 
98s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; 
unscreened for bunkers, 23s. 6d. to 25s.; household coal, 
29s. 6d. to 23s. 6d. for the home trade, 32s. 6d. to 35s. for 
export ; best Blyth smalls, 21s. to 22s. 6d.; North 
Northumberland smalls, 22s. 6d.; smithies, 27s. 6d. to 
32s, 6d.; peas and nuts, 31s. to 33s. 6d. Durhams: 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
93s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. 6d. to 
33s. 6d.; peas and nuts, 31s. to 33s. 6d.; coking coals, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s.; 
blast-furnace coke, 33s.; gas coke, 32s. 6d. to 35s. 











SHEFFIELD. 
(From our own Correspondent.) 
The Premier and Sheffield. 


“Tue workers of Sheffield have played a notable 
part in supplying our brave armies with the necessary 
equipment of war. From the days in 1915 onwards, when 
our shortage of munitions was recognised, they have 
worked with a will and they have laboured with success. 
Yorkshire lads in the field of battle have been strongly 
supported by Yorkshire efforts in the workshops. 
Patience, perseverance, endurance are needed in the 
workshops as on the battlefields, and I am sure that in 
the future, as in the past, the nation can depend on the 
workers of Sheffield to do their share—and it is no small 
share—in securing the triumph of liberty and the defeat 
of Prussian militarism.” This was a message from the 
Prime Minister read at the opening of a munition workers’ 
week, arranged at the Albert Hall, Sheftield, by Hadfields, 
Limited, and just concluded. During the week the 
workers have had an opportunity of witnessing an exhi- 
hition of official war films, bringing them into touch with 
the work of their comrades in the field, and a message 
from the head of the firm, Sir Robert Hadfield, con- 
gratulated the employees upon their strenuous work on 
behalf of the country, and paid a warm tribute to the 
important part taken by women. This kind of gathering is 
not unique. Vickers and other great firms have done much 
the same thing for their employees. The idea is an 
excellent one and, theugh simple enough in conception, 
will contribute, I believe, in no small measure to the 
drawing together of Capital and Labour, which is com- 
paratively easy in the present days of crisis, but which 
will be even more essential when peace returns and the 
whole country is engaged in the actual work of solving the 
problems of reconstruction. 


The Place of the Engineer. 


Speaking of reconstruction, since my previous 
letter the cutlery side of the steel trade has formed an 
Interim Industrial Reconstruction Committee. If there 
is one industry more than another that requires placing 
upon a sound, modern basis, it is this one. If the war 
had not come, it seems not unlikely that the cutlery trade, 
with the exeeption, perhaps, of a few special lines 
dependent upon highly-skilled craftsmanship, would have 
sunk to a very low ebb. The chief cause of the trouble 
was the failure of the trade generally to recognise the vital 
importance of applying engineering methods to the 
manufacture of cutlery. That was done long ago in 
America and Germany, with the result that in both 
countries, particularly the latter, the output, by means of 
the standardisation of patterns and the installation of 


repetition machinery, was so greatly increased that we 
were rapidly being run oft foreign, Colonial, and even 
home markets. The war has thoroughly awakened 


leaders of the industry to an appreciation of the position, 
with the result that the place of the engineer is being 
clearly recognised, and this recognition, though belated, 
Is going to prove the salvation of the industry, and that for 
more than one reason, What I mean is that as the 
country’s man-power needs lead to the withdrawal of 
more and more of the younger skilled men in the cutlery 
trade—the craftsmen—it becomes plain that much less 
dependence must be placed upon their services after the 
war, when very many of them may be unable to resume 
their old employment. The older men will be passing 
off ina generation or so, and there will be but few properly 
trained youths, because at an early age they are being 
called up for military service. It rests, therefore, in the 
main, with old men, boys, women and girls to carry on 
the cutlery industry, and they are doing it with a con- 
siderable degree of success, because the firms concerned are 
putting down machinery where hitherto hand work had 
heen the practice,and because that machinery is usually 
of such a simple character that girls and lads learn to 
operate it in a very few months. Moreover, firms laying 
down machinery are realising that to obtain the best 
results they must have it under the continual supervision 
of qualified engineers. Thus the whole trend of methods 


in cutlery manufacture is changing, and when the men 
return after the war it will be to find that working con- 
ditions have been vastly improved, and that by adapting 
themselves to the new machinery processes they will be 











able to earn wages which could never be reached in the old 
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days, except, perhaps, under the strain of day and night 
working in the old “ bull week ” at the year-end. 4 


A Whitley Committee. 


Under the circumstances outlined, therefore, the 
special interest attaching to the formation here of an 
Interim Industrial Reconstruction Committee will be 
understood. The plan was decided upon at a meeting 
representative of employers and employed in the cutlery 
trade, with Mr. Ernest J. Benn, of the Ministry of Recon- 
struction, in the chair.; Mr. Benn made it clear that there 
wag no compulsion about the matter, and that no existing 
arrangement between the two sides was to be interfered 
with ; but there was one thing to remember, and that was 
that the nation which gets to work quickest after the 
war will be the one to win the pick of the world’s markets. 
Mr. Bertram Wilson, who spoke on behalf of the Ministry 
of Labour, in advocating the formation of joint industrial 
committees, contended that by means of round table 
conferences most industrial conflicts could be settled if 
taken in hand soon enough; but the establishment of a 
joint committee, as proposed, would not prejudice the right, 
on the one hand, to strike or, on the other hand, to lock 
out. There were several other speeches, all more or less 
of an encouraging character, but one of the most interesting 
and certainly significant was that of Dr. Ripper, the 
Vice-Chancellor of the Sheffield University. Dr. Ripper 
laid emphasis upon the importance of the joint industrial 
council, on the ground that the future would yield a large 
number of exceedingly important questions in the industry, 
and that those questions, it would be probably found, 
could only be settled as the result of careful and willing 
co-operation by all concerned. And he added—or rather, 
hinted is the better word—-that “‘ developments are now 
in progress at the university which it is hoped will eventu- 
ally be of value to the cutlery trade.” It is well known, of 
course, that the university’s engineering department is 
very heavily engaged upon work for the Government— 
work in connection with the war. The department 
nowadays, in fact, more nearly resembles a particularly 
well-ordered commercial undertaking than a section of a 
university, so that whatever it is Dr. Ripper is undertaking 
in the special interests of the cutlery industry will be the 
more appreciated because of the difficulties under which it 
is being carried out. 


Another ‘‘ Dora” Case. 


Last week I mentioned the case in which one of 
the best known and most highly respected merchant 
firms here was called upon to answer three charges under 
the Defence of the Realm Regulations, the points raised 
including the purchasing of certain railway material from 
a person who had not obtained a specific permit to sell, 
and the selling of certain railway material without first 
securing a separate permit, independent of the general 
permit which the firm actually held. This week a small 
merchant firm has been prosecuted, under the same 
regulations, for carrying through transactions for the 
sale of a quantity of railway material before having 
obtained the requisite permit. To one firm, with Sheffield 
and London connections, defendants sold three second- 
hand platform wagons, fourteen tip wagons, a turntable 
and six points and crossings, and to a Watford firm 
defendants sold 1919 railway sleepers. For the prosecution 
it was stated that defendants, in a letter to the former 
firm, wrote: ‘‘ We are bound up to the neck in red tape, 
so what the devil can we do?” This complaint was 
stated to refer to the overlapping of Government depart- 
ments, and in another letter to the same firm defendants 
wrote “‘ in strict confidence ” that “ the wagons were sent 
to you before we received the necessary permits, as we 
were very anxious to get the material away.” The 
defence admitted that defendants had been warned, but 
contended that the material was wanted on urgent work 
of national importance, and that the purchasers had 
obtained priority certificates. Giving evidence, Col. 
M. F. Kittoe, director of the Railway Material Licence 
Department, stated that his department had now ceased 
to issue permits to the defendants to deal in material of 
the class described. There were three defendants in the 
case, but as one is now serving in France, the summons 
against him was withdrawn. Of the other two, one was 
fined £100 in each of the two cases, and the other £10 in 
each case, including costs. The proceedings serve to lay 
extra emphasis upon the fact that no merchant transactions 
of the kind must take place under any circumstances 
without permits being first obtained by both the buyer 
and the seller. 


Round the Works. 


It may, be said, in a general way, that manu- 
facturers here have the steel situation very well in hand, 
particularly in the lighter sections, though, as pointed out 
in previous letters, there ate reasons for regarding this 
condition of things as quite temporary. If there is no 
immediate opportunity for the dispatch of steel across 
the Atlantic, it is inevitable that sooner or later heavy 
supplies will be required for the large American workshops 
going up in France, as well as for the equipment main- 
tenance of the United States troops there, for as the 
number of Americans called to the Colours grows in 
millions, our Ally is bound to feel the pressure on steel 
supplies: Another thing is that the new military demands 
for men must reduce the facility with which a district like 
Sheffield has been producing steel of late. The present 
condition of comparative easiness, therefore, will not be 
maintained for any great length of time. Manufacturers 
concerned with the production of engineers’ and machinists’ 
small tools are meeting to consider the position created by 
the recent order regarding the issue of licences to 
manufacture. So far as I have heard, no reply has come 
from the Minister of Munitions to the urgent request for 
an interview on the subject, but instead a long letter has 
been received from the Department of the Controller of 
Machine Tools, entering into an explanation of the 
Department’s action in issuing the new order. The gist 
of the letter seems to be that certain firms are alleged to 
have’ been charging prices far in excess of a reasonable 
figure, and this action the Department is determined to 
prevent. The method it has chosen to carry out a4 
preventive policy, involves the issue of the licence and the 
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regulations as to future book-keeping and scrutiny of 
accounts, but the letter suggests the Departmeni’s 
willingness to save manufacturers inconvenience wherever 
possible. The small tool firms, however, must be excused 
if they are still unable to see eye to eye with the Department 
on the various points raised. Indeed, they appear to 
regard the explanatory letter in the light of an apology, 
though what further action they propose to take wil) not 
be known until after the meeting now convened. In the 
meantime the position is considered very unsatisfactory. 
Amongst tools, saws, files and drills continue in very keen 
demand. Regarding oversea business, new orders include 
steel. for Montreal, New York, Oporto, Antofagasta, 
Buenos Aires and Iddo; sheep shears for Monte Video ; 
tools for Sydney, Melbourne, Buenos Aires, and Calcutta ; 
files for Calloa, Lagos, and Madras ; malleable castings for 
Lisbon ; and sickles for Santos. 


Iron, Steel, and Coal. 


There is not much improvement in market 
conditions for common irons, which continue scarce, and 
hematite deliveries are about as previously reported. 
The actual war demand for steel is, of course, heavy, but 
generally speaking the supply of open-hearth acid qualities 
is now very good and constantly rising. Alloy steels are 
rather easier and crucible furnaces are not driving busy, 
but the forges and rolling mills are well employed. No 
doubt the return of large quantities of steel stopped on its 
way to Russia is affecting the crucible steel markets. No 
material is now coming here from Sweden, except under 
licence, but a little business is still being done under oid 
contracts, though the market is by no means so inflated 
as it was a short time ago. In some directions scrap is not 
so tight, but more old wrought iron is wanted, and there is 
a demand for good heavy steel scrap, but turnings are 
freer. Cast iron scrap continues to command high prices. 
The reduction in output at the collieries, through enlist- 
ments, is causing a little anxiety amongst manufacturers, 
who now think rationing inevitable, though it is a task, 
apparently, full of difficulties. The market for small fuels 
is very restricted, and the outlook for house fuels is more 
than a trifle precarious. Best South Yorkshire steam 
hards are quoted 19s. to 19s. 6d.; best Derbyshire ditto, 
18s. 6d. to 19s.; seconds, 18s. to 18s. 6d.; cobbles, 17s. 6d. 
to 18s. 6d.; and nuts, 17s. to 18s. Slacks are unchanged. 
In house coals branch is quoted 23s. to 23s. 6d., and best 
Silkstone 20s. to 21s., all per ton at pits. 








SCOTLAND 
(From our own Correspondent.) 


Coal Rationing. 


Str Guy Catrurop, Controller of Coal Mines, 
attended a conference of representatives of Scottish local 
authorities, held in Glasgow during the past week for the 
purpose of considering the question of the coal supplies 
and the introduction of a scheme of household rationing. 
During the course of his remarks the Controller said that 
he wished to make sure that small consumers who were 
not in a position to stock large quantities of coal should 
have regular supplies. It was proposed to give a fuel 
allowance to each house, and the consumer would be 
allowed to allocate what proportion of that fuel he would 
take in the form of electricity, or gas, or coal. He 
would endeavour to secure that each house would have 
a minimum quantity of gas or electricity for lighting, 
apart from fuel. The proposals for Scotland amounted 
to :—Not more than two rooms, 3 tons 10 cwt.; not more 
than three rooms, 4 tons ; four rooms, 5 tons ; five rooms, 
6 tons ; six rooms, 7 tons 10 cwt.; seven rooms, 9 tons ; 
and so on with each room up to twelve rooms, when there 
would be 14 tons, and for every additional room | ton, 
until the maximum of 20 tons was reached. This included 
gas, &c. The order would allow of a certain amount of 
latitude in the case of illness. 


Reopening of a Railway Line. 


In December, 1916, a very serious landslip 
occurred on the main line of the North British Railway 
at Ladhope Tunnel, a short distance north of Galashiels 
Station, both lines of railway being completely blocked 
for nearly three weeks. For nearly eighteen months 
traffic between Galashiels and Kilnknowe Junction has 
been carried on over a single line of rails owing to the 
extensive operations involved in securing the high embank- 
ment against further accidents. The construction of a 
great wall has now been completed, and the railway was 
reopened for traffic on Friday afternoon. 


Pig Iron. 

The Scotch pig iron trade continues very active 
in all branches. Most attention is still directed towards 
the production of hematite, and consumers of ordinary 
qualities are finding great difficulty in securing deliveries. 
With home supplies difficult to arrange, shipments are 
practically at a standstill, but export values remain on a 
high level. 


Approximate Values. 


Quotations are still round about the following 
figures :—Monkland and Carnbroe, f.a.s. at Gla8gow, 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 135s.; No. 3, 
130s.; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
150s.; Nos. 3, 145s.; Glengarnock, at Ardrossan, No. |, 
140s.; No. 3, 135s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per ton. 


Finished Iron and Steel. 


The situation at the various steel and ironworks 
is still one of excessive activity, with everything else 
dominated by the demand for war material. At the steel 
works there is an incessant call for sectional material, and 
ship and boiler plates principally for use in the ship- 
yards. The output of black sheets of the heavier gauges 
is now very heavy. while lighter sheets are also very busy. 





Galvanised material is unprocurable unless for strictly 
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essential Government orders. ‘The pressure on the mal- 
leable ironworks is also unabated. The larger sections 
claim most attention in the meantime. The greater 
part of the output is on official order, though there is an 
occasional consignment for Eastern destinations, and 
small lots for the Allies. Generally speaking, everything 
is consumed by the home trade, and the opportunities 
for shipment are now few and far between. It is almost 
impossible to obtain deliveries of material from the works, 
and even when this is possible the question of export 
licences has to be overcome. Apart from isolated occa- 
sions, makers are not in a position to put through anything 
for private distribution. 





Coal. 


The Scotch coal market continues bare of all 
classes of fuel, and the difficulty of securing supplies does 
not become any less acute. In the western district indus- 
trial concerns are kept rather short, and sometimes have 
difficulty in carrying on. House coal is as busy as ever, 
as merchants are evidently taking all they can secure in 
order to build up their stocks. Splint coal for home use 
is very scarce, and all sizes of nuts are in a similar posi- 
tion. A fair amount of shipping business is being done. 
Ell coal is quoted f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 
28s. to 30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 
23s.; doubles, 22s.; singles, 21s. per ton. For neutral ship- 
ments, 2s. 6d. per ton must be added to these prices. In 
the East of Scotland district collieries are also falling in 
arrears. In Fifeshire supplies are quite insufficient to 
meet demands. The export turnover is good, and with 
most of the shipments going to neutrals the collieries are 
realising big prices. The situation in the Lothians is much 
the same as in Fifeshire. Outputs are quickly accounted 
for. Local demands are largely augmented by Admiralty 
demands, while exports are comparatively good under 
the circumstances. Best screened navigations are quoted 
f.o.b. at Methil or Burntisland, 29s. to 31s.; first-class 
steams, 28s.; third-class steams, 24s.; best steams, f.o.b. 
at Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. 
For neutral shipments these prices are subject to an addi- 
tional charge of 2s. 6d. or more per ton, with the exception 
of secondary qualities Lothian coal. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 157,911 tons, compared with 154,264 in the preceding 
week, and 155,966 tons in the corresponding week of last 
year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Miners’ Wages. 


Tue decision of the Miners’ Federation of Great 
Britain to apply for a further increase of the war wage, 
viz., another ls. 6d. per day for men and 9d. per day for 
boys under 16, will not be good news to the coal trade or 
the consumer for many reasons, as apart from making it 
inevitable that the price of coal will be raised, past experi- 
ence shows that higher wages are followed by reduced 
production. In South Wales the old wage rate in August, 
1914, stood at the maximum of 60 per cent. above the 
standard of 1879. In May, 1915, as the result of the 
increased cost of living, the Prime Minister (Mr. Asquith) 
awarded the men 17} per cent. advance, which brought 
the standard wage up to 77!/, per cent. above 1879. The 
new agreement was then framed, and in 1915 a new 
standard of 50 per cent. above the 1879 standard was 


established, but by the time the agreement was signed, | 


coal was so high in price that the first award fixed by the 
late Lord St. Aldwyn, the independent chairman of the 
Conciliation Board, was 18.33 per cent. above the new 
standard of 1915, and in September of that year there 
was a further increase of 12'/, per cent., which in the 
following December was reduced by 5 per cent. Six 
months afterwards another advance of 15 per cent. 
was conceded to the miners, and in December, 1916, a 
further increase of 15 per cent. was granted, so that at 
that time wages stood at 55.83 per cent. above the 
1915 standard, or 133}? per cent. above the standard 
which was in operation at the commencement of the war. 
Last summer the miners’ demand for an increased war 
wage resulted in the Coal Controller making an award of an 
additional flat rate of ls. 6d. per day to men and 9d. per 
day to boys. The old minimum standard rate, in terms of 
money, of 3s. 4d. per day represented 5s. 4d. per day at the 
outbreak of war, but to-day the same standard rate is 
equal to 7s. 94d., on top of which there is the flat rate 
increase of last year of Is. 6d. per day, making 9s. 34d. 


per day. 


Arrears on Coal Contracts. 


The Committee which was set up at the instance 
of the Coal Controller to deal with the question of arrears 
on coal contracts has practically finished its work and has 
sent out its decisions to the various colliery companies. 
About 700 contracts entered into prior to May, 1917, were 
considered, and the bulk of the arrears has been cancelled. 
In a number of cases the Committee has called for further 
information before giving its decision. The Con- 
troller informed the Committee last July that it 
was to take into consideration the following cir- 
cumstances :—(l) Whether the coal was already sold 
abroad (or in the case of bunkers to shipowners) prior to 
June 29th and there was an obligation in the contract 
to deliver; (2) whether arrears were due to the colliery 
owners’ fault or arrangements with colliery owners ; 
(3) whether any deliveries were made during the three 
months ending June 29th, 1917; and (4) whether the 
purchaser, while failing to take delivery, had bought 
improperly elsewhere. It is only in cases where there is a 
clear legal liability to deliver that arrears on contracts 
are allowed to stand. The bulk of the arrears has, however, 
been cancelled, and on the whole, this works out to the 
advantage of the collieries, or rather to the Coal Controller. 


Colliery Purchase. 


Mr. D. R. Liewellyn, in conjunction with 
others interested in mining property, has acquired 
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the undertaking of the Ynisarwed Colliery Company, 
Limited, situate in the Resolven district. The purchase 
involves nearly a quarter of a million of money. The 
property exceeds 5000 acres in area and is one of the 
largest undeveloped undertakings in South Wales. It 
contains over 200 million tons of workable coal, and was 
formerly owned by a German syndicate which sank the 
Whitworth pits. The present daily output is 1000 tons 
and the Nos. 1 and 2 Rhondda seams are worked, but it is 
proposed in the near future to sink pits to the lower 
measures, which are intact. 


Current Business. 


The position from the market point of view has 
not undergone very appreciable change since last week. 
The pressure for coals on official account has not been so 
heavy, and this has enabled coal exporters to secure the 
release of coals more freely for private shipment, but 
scarcely any have been freed for shipment to neutral 
destinations. The expectations are, however, that the 
falling off in the demand on the part of the authorities 
will be of very short duration and there will be a recurrence 
of extensive requirements, resulting in abnormal tightness 
of coals. Large coals, nuts, beans and peas and superior 
bunker qualities are all firm and well booked up, but the 
inquiry for dry smalls has fallen off sharply. Coke is also 
scarce and only shipments of comparatively small lots 
are permitted to France. Patent fuel manufacturers are 
very busy and have none to sell. Pitwood is quietly firm. 


LATER. 


The coal market has undergone no material change. 
The authorities are releasing more coal for shipment on 
private account, but that is purely temporary. All large 
descriptions are firm, and there is a strong demand for 
nuts and beans. Duff is quieter, but bunker and coking 
smalls remain good, dry smalls being weak. Other 
departments, such as coke and patent fuel, continue firm. 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal : Smokeless best, 35s. 6d. ; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d. ; 
best drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 
20s. 6d. to 24s.; washed smalls, 25s.; best Monmouth- 
shire Black Vein large, 32s. 6d.; ordinary Western 
Valleys, 31s. 6d ; best Eastern Valleys, 31s. 6d. ; seconds 
Eastern Valleys, 30s. 6d. Bituminous coal: Best house- 
holds, 35s. 6d. ; good households, 33s. 3d. ; No. 3 Rhondda 
large, 33s. 3d.; smalls, 28s. 6d.; No. 2 Rhondda large, 
29s. 6d.; through, 24s. 6d. and 26s. ; smalls, 19s. 6d. and 
21s. 6d.; best washed nuts, 32s. 6d.; seconds, 3ls. ; 
best washed peas 30s.; seconds, 29s. Patent fuel, 
32s. 6d. Coke, 50s. Pitwood, ex ship, 65s. 


Newport. 


The market in Monmouthshire coals has ruled 
very strong since the strike in this district. There is a 
very good inquiry, which collieries are unable to meet, as 
they are so fully booked up for the whole of this month. 
Production is by no means satisfactory, which increases 
the difficulties of colliery salesmen. Schedule prices (less 
2s. 6d. for France and Italy). Steam coal: Best Newport 
Black Vein large, 32s. 6d.; Western Valleys, 3ls. 6d. ; 
best Eastern Valleys, 31s. 6d.; other sorts, 30s. 6d. ; 
steam smalls, 20s. 6d. to 23s. Bituminous coals: Best 
house, 35s. 6d. ; seconds, 33s. 3d.; patent fuel, 32s. 6d. ; 
pitwood, ex ship, 65s. 


A better tone has this week been in evidence on the 
Swansea market, and coals have moved off more rapidly. 
Large anthracite coals, especially the superior qualities, 
have been in good demand. Rubbly culm and duff, 
however, have continued quiet. Schedule prices (less 
2s. 6d. for France and Italy) :—Anthracite : Best breaking 
large, 32s. 6d.; second breaking large, 3ls. 6d.; third 
breaking large, 30s. ; Red Vein large, 28s. ; machine-made 
cobbles, 41s. 6d. to 45s.; French nuts, 41s. 6d. to 45s. ; 
stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. to 37s. 6d. ; 
machine-made large peas, 22s. 6d. ; rubbly culm, 13s. 6d. 
and 15s. 6d.; duff, 9s. and 10s. 6d. Steam coal: Best 
large, 32s. 6d.; seconds, 29s. 6d.; bunkers, 24s. 6d. and 
26s.; smalls, 19s. 6d. and 21s. 6d. Bituminous coal : 
Through and through, 29s. 6d.; smalls, 26s. 6d. Patent 
fuel, 32s. 6d. 


Tin-plates. 


The tin-plate trade continues to display firmness, 
as works are very full up with orders. The fall in tin has 
to some extent disturbed the market, but makers are not 
disposed to discount the present maximum prices. Quota- 
tions :—I.C. 20 x 14 x 112 sheets, 33s.; block tin, £328 
per ton cash and for three months ; copper, £110 per ton 
cash and for three months. Lead: Spanish, £29 10s. 
per ton. 








LONG-DISTANCE POWER TRANSMISSION. 





At the present time there are a number of precedents 
for the long-distance transmission of power and for the 
establishment of central stations at the source of the fuel 
supply. A number of examples of long-distance trans- 
mission of power exists in America, particularly in Cali- 
fornia, one of the most noteworthy being that of the 
Stanislaus system. This is a hydro-electric plant in the 
Stanislaus Mountains. It has a capacity of 100,000 kw., 
and transmits power at 110,000 volts to San Francisco, 
more than 150 miles away. This plant has been in opera- 
tion since 1907. 

There are a number of plants east of the Mississippi 
River which have their central stations at the mines, and 
distribute power over a considerable extent of territory. 
The Rochester and Pittsburgh Coal Company, at one of its 
operations in Indiana Co., Penn., transmits power for 
a distance of about 30 miles at 22,000 volts. This plant is 
typical of those which use waste fuel, as it burns bone coal. 
Such coal is commercially worthless, due to high ash 





content and lack of lustre, but it has to be removed from 
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the mines. This plant has an installation of 19,999 
kilowatts. a 

At Cabin Creek Junction, W. Va., the Virginia Powe, 
Company has installed a plant of 20,000-kw. capacity, anq 
arrangements have been made to increase it. Current jg 
transmitted at 44,000 volts to hundreds of coal Inines 
within a radius of 50 miles, and the company is now cop. 
sidering extension of the lines. 

At Hauto, Penn., a plant of 37,500-kw. capacity, which 
is to be enlarged to 100,000 kw., has been built by the 
Lehigh Coal and Navigation Company. © current js 
transmitted at 110,000 volts for distances up to 50 miles 
The plan is to extend the lines eventually to New York 
and Philadelphia, 98 and 73 miles away respectively, 
This current is used to supply a large number of mines and 
manufacturing plants, and a very small grade of coal] 
is used. 

Near Wilkes-Barre, Penn., the D., L. and W.R.R. at its 
Loomis mine has an installation of 10,000 kw., and trans. 
mits the current at 22,000 volts to a number of mining 
operations. Silt is used for the generation of steam. 

At Peoria, Ill., there is a central station with a capacity 
of 10,500 kw., supplying a population of 140,000 people in 
five counties, having twenty-seven cities and towns. Two 
mines very near the central station furnish the coal, and 
the current is transmitted at 33,000 volts. 

The Christopher Coal Mining Company, Christopher, IIL, 
has an installation of 5000 kw., and all the surplus power ig 
stepped up to 33,000 volts and supplied to a public. 
utilities company. 

The Kentucky Utilities Company has a plant in the 
Pocket near St. Charles, Va., and another at Varilla, Ky, 
The Pocket plant is of 10,000 kw., and the Varilla plant of 
5000 kw. The Varilla plant is supplied with coal by a 
company whose tipple is about 500ft. away, while the 
Pocket plant is supplied by the coal mines at St. Charles 
and the washer at the Pocket. These plants are connected 
by more than 50 miles of transmission lines, and they 
supply a territory more than 150 miles long, which is being 
extended monthly ; 33,000 volts are used for the transmis. 
sion of the current. 

The Clearfield Bituminous Coal Corporation has a 
2000-kw. plant at Clymer, Penn., and a 5000-kw. plant 
at Rossiter, Penn. The Clymer plant is tied in with the 
Pennsylvania Public Service Corporation lines, and the one 
at Rossiter is about to be. The service corporation 
supplies a number of counties in the central part of Penn. 
sylvania with 22,000-volt current. At present the lines 
are more than 150 miles long and are being extended.— 
Power. 








NAVAL NOTES. 


German Captures in Black Sea. 


A CORRESPONDENT of the Cologne Gazette states 
that “no great difficulty will be met with in restoring the 
Russian warships captured in Black Sea ports to formidable 
fighting units.” The three Dreadnoughts, Svobodnaya 
Rossia, Volia, and Demokratia, managed to escape, but it 
is to be feared that their surrender is only a matter of time. 
The ships already captured include the battleships Evstafi 
and Zlatoust, sister-vessels launched in 1906, displacing 
13,000 tons, with a speed of 16 knots, and an armament of 
four 12in., four 8in., and twelve 6in. guns; the slightly 
smaller Tavritcheski, of equal speed, and armed with four 
12in. and sixteen 6in.; the Rostislav, launched in 1896, 
of 9000 tons, 16 knots, and four 10in. and eight 6in. guns ; 
and two older and probably ineffective ironclads. 
Apparently the four 30-knot light cruisers laid down at 
Nikolaieff in 1913-14 have never been completed, for no 
mention is made of them by the enemy. He has, however, 
seized the older cruisers Otchakoff and Pamiat Merkuria— 
ex Kagul—which can steam 23 knots, and are armed with 
6in. batteries; together with the ex-Turkish cruiser 
Medjidieh, which was mined in 1915, near Odessa, raised 
by the Russians, and re-named Prut. Her speed is 
22 knots, and she carries either 6in. or new Russian 5. lin. 
guns. The Cologne Gazette states that eight destroyers and 
several other torpedo craft were captured. In all the 
prizes the engines and boilers show traces of careless and 
unskilful management, and in some cases will have to be 
replaced. But it must be remembered that the Germans 
are now in possession of the Nikolaieff and Sebastopol 
dockyards, which are adequately equipped for repairing 
hulls and machinery. 








Prior to the establishment of Railway Returns in the 
year 1902, it was not practicable to know the number of 
railway s2ason-tickets issued, as some of the companies 
did not differentiate between those for the whole of the 
year and those for shorter periods. For the year in 
question, however, the number of tickets was returned as 
the equivalent of annual tickets, and for the whole of the 
United Kingdom the figure was 592,570, of which 500,752 
were in England and Wales, 79,660 in Scotland, and 
12,158 in Ireland. There must, we think, have been some 
mistake about the Irish figures; some of the companies 
there must have continued the former practice of treating 
the tickets irrespective of the periods for which they had 
been issued, as in 1903 the number fell to 9914, and not 
until 1913 was the 12,000 figure again passed. In 1907— 
five years later—the total for the United Kingdom was 
715,598, of which 610,607 were in England and Wales, 
94,436 in Scotland, and 10,555 in Ireland. At the end of 
another five years the total was 785,135, of which 674,134 
were in England and Wales, 99,384 in Scotland, and 
11,617 in Ireland. The returns for 1913—the last 
available—were compiled under the wider conditions 
afforded by the Railway Companies (Accounts and 
Returns) Act, 1911, and they show the tickets issued by 
each company; formerly, a ticket available over, say, 
three lines was counted by each of those three companies 
In 1913 there was a total of 596,814, of which 519,331 
were in England and Wales, 65,151 in Scotland, and 
12,332 in Ireland. The average receipt, per ticket, 
reckoned on an annual basis, was £15 14s. 7d. for first-class, 
£7 11s. 7d. for second-class, £6 5s. 9d. for third-class, and 
£8 3s. 2d. for all classes. 
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BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When an abridgment is not illustrated the Specification is 
without drawings. 
Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 
The date jirst given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 





STEAM GENERATORS. 


115,341 (10,413 of 1917). July 19th, 1917.—Avuromatric Freep 
Recutator, Henry Wilmot Spencer, 147, Queen Victoria- 
street, London. 

Tuts is @ feed regulator working on the pressure-operated 
closed system. A safety attachment is fitted to the water con- 
necting pipe leading from the boiler or evaporator to the feed- 
water regulator. The attachment comprises a chamber B contain- 
ing an inlet C from the water connecting pipe with a fusible plug 

D in the inlet, and two outlet pipes, one communicating with the 

feed-regulating valve, and the other containing another fusible 

plug, or a diaphragm liable to be burst by steam pressure, ani 
leading to a steam whistle or alarm device. ‘The accompanying 
drawing is a sectional elevation showing the water connecting 
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pipe of a feed-water regulator with the improved attachment 
fitted thereto. The action of the apparatus is as follows :- 
After the fusing of the plug D steam will enter the feed regulator 
system through the pipe K provided for that purpose, and imme- 
diately therafter will burst the thin diaphragm or melt the second 
fusible plug E, as the case may be, thus blowing the whistle and 
sounding an alarm. A spring loaded valve F is inserted in the 
whistle chamber G to ensure a suitable pressure in the connection 
K leading to the feed regulator system. In default of such a 
valve the steam would have free access to the whistle, and thereby 
the pressure might be so reduced in the pipe K, communicating 
with the feed regulator, as to be useless for the purpose of 
opening the feed water regulating valve. A valve is provided 
for closing the inlet C when necessary..May 9th, 1918. 


INTERNAL COMBUSTION ENGINES. 


115,256 (4770 of 1917). April 3rd, 1917.—Rotary VALvE 
Mecuanism, Lionel Claud Cook, 1, The Avenue, Chingford, 
London, N.E. 

This invention is for a rotary sleeve valve for an internal com- 
bustion engine, the valve being mounted between bearings within 
an extension of the combustion chamber and a tubular fixed 
bearer. The latter has separate and substantially co-axial 
inlet and exhaust passages each of which at one end joins the 
circumference of the bearer in the same plane as the port in the 
valve, as shown in Figs. 1 and 2. A denotes the rotary sleeve 
valve which is provided with a single port B, the valve being 
mounted between bearings C within an extension D of the com- 
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bustion chamber E and a tubular bearer F which is secured at 
its upper end to the extension D. A passage E in constant 
Pesan gn with the combustion chamber is provided around 
. a sleeve valve, as shown, so that the valve can be subjected to 
- stantially equal and opposite pressures all around it, and 

‘ereby be balanced. The tubular bearer is provided with 
separate inlet and exhaust passages G,H respectively, which at 


with the cylinder alternately by means of the port B in the rotary 
sleeve valve. The tubular bearer F being fixed and supported 
at one end in the extension of the commites chamber, the 
rotary sleeve valve can be reduced in di ter beyond the free 
end of the bearer F and extended to form the inlet or induction 
pipe K, and also receive its drive from the reduced end, thus 
obviating a separate inlet pipe and driving mechanism.— 
May 3rd, 1918. 





BATTERIES AND ACCUMULATORS. 


115,374 (15,815 of 1917). October 30th, 1917.—AccuMULATORs, 
Herbert Dean and others, Clifton Junction, near Manchester. 

The object of this invention is to prevent the spilling of the 
electrolyte through the vent apertures. The cell is pro- 
vided at its end with two chambers or compartments B, C com- 
municating with one another by way of the tube D. The 
compartment C has an atmospheric connection by way of the 
tube E, while the compartment B is in free communication with 
the cell by way of the tube F. The latter is so positioned that 
it is above the level of the electrolyte in the cell, both when the 
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latter is in its upright and an inverted position. and the length 
of the tube is such as to prevent the flow of electrolyte there- 
through when the cell is turned on the side containing the tube. 
Electrolyte therefore gains access to the compartment B with 
difficulty, but any electrolyte which nfay pass into the chamber 
due to*splashing can readily return to the cell when the latter is 
turned on the side opposite to that in which the tube is situated’ 
The tubes D and E likewise serve to prevent the passage of 
electrolyte therethrough in a direction away from the cell, the 
tube D acting to allow of a ready reverse flow.—May 9th, 1918. 


SHIPS AND BOATS. 


115,329 (9527 of 1917). July 3rd, 1917.—Sures’ Hutt Con- 
struction, Edward Charles Robert Marks, 57 and 58, 
Lineoln’s Inn Fields, London, W.C. 2 (a communication 
from Societ& Anonima Italiana Gio. Ansaldo and Co., Geneva, 
Italy). 

In cmneping the invention into effect, two longitudinal girders 

A B-—Fig. 1—and indicated by C and D in Fig. 2, are arranged 

longitudinally on each side of the hull framing. Such girders 

each consist of one or more plates, or members of suitable form 
and cross section, and are secured upon the inside of the frame 
members or ribs of the hull. The girder A is constructed or so 
shaped as to constitute an arch along the side of the ship, having 
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its highest point E at the middle of the ship, whilst the lowest 
points F and J_extend to near the fore and aft ends of the ship. 
The girder B is similar to the girder A, and is formed as an in- 
verted arch arranged with its lowest point G midway in the 
length of the ship, whilst the extremities which constitute the 
highest point H K end at or near the fore and aft ends of the ship. 
Both of the girders A B are arranged so as to intersect one another 
at the points M and N at or near the neutral axis.— May 9th, 1918. 


PUMPING AND BLOWING MACHINERY. 


115,288 (6772 of 1917). May 12th, 1917.—CEenTRIFUGAL 
Pumps, Charles Cuthbert Wood, 63, Norfolk-street, Sheffield. 





pres ee join the circumference of the bearer F in-the same plane 
pe © port B in the rotary sleeve valve and form inlet and 
exhaust portsI, J respectively, which are made to communicate 


This is @ method of compressing air or gas by re-circulating a 


remains closed until the desired pressure is attained. The 
inventor ve a single or double inlet high-pressure type of 
| fan A having blades arranged radially or axially and of suitable 
curvature to discharge the air from the periphery of the fan 
wheel into a volute casing or diffuser, or combined diffuser and 
volute casing. The air leaves the fan discharge B at a consider- 
able velocity, and enters a tapered or diverging pipe C 
which is so proportioned as to gradually convert the kinetic 
energy to pressure energy. On leaving this pipe C the air may 
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for convenience pass into a receiver D provided with cooling 
means. In this chamber the air has practically lost all its 
velocity, but by reason of its pressure energy it discharges from 
an outlet in the receiver to a duct E leading to the fan suction eye 
F- The end of the duct E passes a little way into and is of a 
smaller diameter than the suction eye, thus leaving an annular 
opening G whereby an injector action is obtained, inducing 
atmospheric air into the coned eye-piece. This injectior of 
atmospheric air is produced partly by the velocity of the return 
air from the receiver D, and partly by the action of the fan 
wheel A tending to create a uction or vacuum.—May 9th, 1918. 


MACHINE 100L8S AND SHOP APPLIANCES. 


115,287 (6740 of 1917). May llth, 1917.—Powrer PREsszs, 
Charles Henry Hands, and others, Cardigan Works, Belmont- 
row, Birmingham. 

This is an improved ejector mechanism for power presses for 
shaping or cutting operations on metal articles. Figs. 1 and 2 
show the arrangement of the mechanism. The invention 
comprises the combination with an ejector A of a slidable 
crosshead C connected thereto, a lever F pivoted on the cross- 
head and on the frame of the machine, a lever I pivoted on the 
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frame of the machine adjacent to the plunger, a link H connecting 
the two levers, and abutment pieces K M on the plunger and the 
adjacent lever, one of the abutment pieces being hinged so that 
it can transmit motion only in one direction whilst the other is 
adjustably fixed on the part carrying it. The invention also 
comprises the employment of a pedal lever G which enables the 
ejector to be operated independently of the main plunger.— 
May 8th, 1918. 


115,390 (18,964 of 1917). December 2Ist, 1917.—Toor- 
HOLDERS, Angus Bryant Symons, 320, St. John-street, 
London. 

This tool holder for lathes is hinged to the carrier for the 
purpose of allowing the tool to be temporarily removed from its 
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cutting position and returned thereto without sliding the holder 
along the bed of the machine, so that the work may be examined 
closely or gauged. Preferably the tool holder is hinged to the 
cross-slide along an axis parallel to the axial centre of the lathe, 





continuously increasing quantity of air or gas through the same 
centrifugal compressor or pump circyit, the outlet of which 


and has an extension at each end on the underside, preferably 
extending the ful] length of the holder, to engage with the side 
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faces of the cross-slide for the purpose of ensuring that the tool 
is always returned to its exact position, the inner surfaces of the 
extensions and the side faces of the cross-slide being accurately 
finished to engage exactly with each other. Sectional views of 
one ne Tg of the tool holder are given in Figs. 1 and 2.— 
May 9th, 1918, 


115,357 (12,488 of 1917). August 30th, 1917.—TurEap 
Currer, Arthur Peart Holden, 579, Richmond-street West, 
Toronto, Canada. 

This is a thread-cutting tool for thread milling machines. 

Fig. 1 shows a sectional elevation of the tool and chuck, and 

Figs. 2 and 3 are views of the thread cutter. The end of the 

spindle B is provided witha cup-shaped head C having a peripheral 

flange D, through which are inserted bolts, by which the cutter 
is secured to the head. The cutter consists of a collet P having 

a set of annularly-arranged dies Q projecting from one of its 

side faces, with radial se tions between them for the cooling 

of the dies and the clearing of the cuttings, the cutting faces of 
the dies Q having chasers for milling the thread. The chasers on 
the inner surface of each die are of constant inclination, pitch 
and depth, with corresponding grooves between them, and 
extend from the cutting edge across the face to the opposite 


N°1I5,357 





edge of the die. The chasers of all the dies are in correct annular 
alignment, and the cutting edges thereof are concentric with the 
axis of revolution of the cutter. The thread faces of the 
dies form parts of a number of parallel grooves. The cylindrical 
body P is mounted on the rim of the head C, with its inner 
surface fitting the external surface of the rim, and is secured to 
the head C by bolts. The work R is ted on the spindle 8, 
and the chuck G is moved to its starting position. The cutter is 
then moved transversely of the axis Fr. Fig. 1, until the 
chasers come into contact with the work, Fig. 2. Motion is 
then imparted to the spindle B and chuck G to cause the revolu- 
tion of the cutter and work. As shown by arrows in Fig. 2, the 
work and cutter revolve in opposite directions, the work as it 
— being fed lengthwise away from the dies.—May 9th, 





MINES AND METALS. 


115,247 (1588 of 1917). January 3lst, 1917.—ELecrric 
Furnaces, British Electric Transformer Company, Limited, 
and another, Hayes, Middlesex. 

This invention covers a combined three-phase electric furnace 
and transformer arrangement in which the furnace is prov ded 
with lower laterally arranged electrodes. Means are provided 
whereby the latter can, when desired, be temporarily short 
circuited either at the furnace or at the transformer windings. 
Fig. 1 shows, diagrammatically, a combined three-phase trans- 
former and electric furnace embodying the invention. Fig. 2 
is a plan showing the preferred relative positions of the upper and 
lower electrodes in the furnace. Fig. 1 shows a three-phase 
transformer having its primary windings A,B and C mesh 
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ends of the secondary or phase windings D, E and F are con- 
nected to electrodes 1, 2 and 3 respectively at the top of thefurnace 
and the opposite ends of such windings are «x ted to the 
lower laterally arranged terminals, which are so arranged that 
they are located at parts of the furnace wall between the top and 
bottom of the furnace, and much nearer to the bottom than to 
the top, the electrodes being in electrical connection with the 
furnace charge A below the surface and above the bottom of 
the furnace hearth, either directly, or as shown, through the 
furnace lining which is conducting when leated.—A pril 30th, 





ee mele rack used to determine the teeth of any set of wheels is provided 
connected, and its secondary windings arranged to form the | with teeth the surfaces of which are portions of cones.—Bottcher, 
required three separate windings D, Eand F. The corresponding | P., Germany. 


THE ENGINEER 





Metrine Furnace, Arthur Rollason, 31, Station-street 
Nottingham. : 


hearth melting furnace and converter ha 
lined type ~. body cyl drical in form an 
a pt to +o + 
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Fig. Z 


charged with sufficient pig iron, or molten metal, either from a 
blast-furnace or cupola. If pig iron is used for the charge, oil 
and air or gas and air—the air being pre-heated by the 
recuperator—are blown through the port or ports M at the end 
of the furnace, until the metal is in a molten state. When the 
charge is in a molten condition, the furnace is partially rotated 
or tilted by means of the circumferential rack D and gearing, so 
as to bring the nozzles or tuyeres in line with the molten metal 
through which tuyeres an air blast inthen blown. The operation 
is stopped before decarburisation is completed. At this stage 
scrap steel may be added to the charge, and oil and air, or gas 
and air, are blown through the end port or ports M until the 
metal is sufficiently molten and ready for the next operation. 
The furnace so next rotated to bring the molten metal in 
contact with the basic lining L and the necessary lime is added.— 
May 9th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On two of the patents given below £11, and on each 
of the remainder £5, have been paid in renewal fees. 





No. 15,064/13.—Detecting explosive and combustible gases. 
A safety lamp and a spark-gap device for detecting explosive 
gases are supplied with current from the same source, their 
circuits being controlled by a switch, and the spark-gap being 
ted to the dary winding of aninduction coil. Accu- 
mulatoren Fabrik Akt.-Ges., and Russe, F., Berlin. 


No. 15,070/13.—Extracting sugar. Bagasse, &c., is treated 





- This invention is for a combined tilting and reversible open | may be dipped up to their necks in a 
‘ ap acid and basic | fluxes, or enamels and oi! or other liquid or may be coated wit), 
ini resting upon and | a powdered material. Deutsche Gasluhlicht Akt.-Ges. (Auerges) 
in a cradle with trunnions mounted in | Berlin. PCy 
—— in open ellen body of the furnace is fitted with a 

circumferential toot metal rack operated by spur and worm hi 

gear, and ore of the trunnions on the cradle is provided with pe ger ai =e re = it oe powcers 
spur and worm gear for tilting the furnace endwise. The an gp Aiciry ines sd x anise agama aaa eo ee eeeared 
a is shown in Figs. 1 and 2. In working the furnace 
the charge is inserted while the furnace is in a horizontal position ; : : x “pees a? 
with the ,silica-lined portion K lowermost. The furnace is pcg iret gr Phenigy oc with @ syitable liquid and moulded in, 


June 14, 1918 
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115,323 (8653 of 1917). June 16th, 1917.-OrEN Heartu | pocket or other lamps are provided with reflectors by Coating 


, | them all over with a material which forms a reflector when baked 
and removing.a part of the coating before baking. The bil}, 
ty mixture of glass, 


No. 15,379/13.—Retorts, &ce. Retort or furnace tubes «or 


carbon obt d in at or lar condition by the di.. 
sociation of hydrocarbons or carbonaceous materials, — ‘}'\,. 








in an hy extrusion press, 
and the tubes or chambers so formed are fired in a reverberat «1; 
furnace, heated by water-gas and oxygenated air, at a temper. 
ture sufficient to soften the paste, but not so high as to produc 
deformation ; or they may be heated by an electric current passe| 
through them. Pictet, R. P., Berlin. 








LONDON ARMY TROOPS COMPANIES VOLUN. 
TEER ENGINEERS. 


Headquarters, Balderton-street, Grosvenor-square, W. 1. 
CORPS ORDERS 
No. 24 by Lieut.-Col. C, B. Clay, V.D., Commanding. 


Captain of the Week.—Captain E. G. Fleming. 

Next for Duty.—Captain W. Hynam. 

Saturday, June 15th.—Commandant’s Parade at headquarter:, 
2.15, for drill in Hyde Park. Dress, Service dress, drill order, 
haversacks and water bottles, with rifles and side arms. Every 
member should endeavour to attend this parade. 

Drills as usual. f 

Sunday, June 23rd.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m., for work at Esher. Dress, Service dress, 
drill order, haversacks and water bottles, with rifles and side 
arms. Midday and tea rations to be carried. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 
The M.O. will attend for the examination of recruits on 
Thursday evening at 6. 
Summer Camp.—Arrangements are now being made for this 
camp to start on August 3rd. 
C. Hieerns, 

Captain R.E., Adjutant. 


June 14th, 1918. 








FORTHCOMING ENGAGEMENTS. 








TO-DAY. 
Tae Royat Sanrrary Instrrute.—Council Chamber of the 
Municipal Buildings, Taunton. Di ion: ‘* Disinfection : 


its Place and Practical Application in Public Health Work,” to 
be opened by W. G. Savage, M.D., and Mr. Thomas Lowther. 
11 a.m. 


THURSDAY anp FRIDAY, JUNE 131m anv I4rn. 


Tae InstirvTion or Mrytnc_ Enormeers.—Rooms of 
Geological Society, Burlington House, Piccadilly, W. 1. General 
meeting. ‘Thursday, 11 a.m.; Friday, 10 a.m. 


WEDNESDAY, JUNE 19rn. 


Brrrisa Sctence Gurip.—Mansion House. Annual meeting. 
Address ‘‘ Education, Science and Leadership,” by Right Hon. 
Lord Sydenham. 4 p.m. 

Roya METEOROLOGICAL SocieTy.—70, Victoria-street, West - 
minster, S.W. 1. Papers, (1) “‘ The Lunar Atmospheric Tide at 
Greenwich, 1854-1917,” by Mr. S. Chapman. (2) “‘ On the 
Audibility of the Gunfire on the Continent at Chignal St. James, 
near Chelmsford, during 1917,” by Mr. Miller Christy. (3) 
‘* Seasonal Variation in the Audibility of Distant Gunfire,” by 
Mr. F. J. W. Whipple. 5 p.m. 


THURSDAY, JUNE 20rn. 


Royat Soctery or Arts.—John-street, Adelphi, W.C. 2. 
‘“‘Indian Cotton and the Cotton-mill Industry,” by the Hon. 
Sir Dinshaw E. Wacha, to be read by Sir Charles H. Armstrong. 
4.30 p.m. 


THURSDAY anv FRIDAY, JUNE 20rn anv 2Isr. 


IncorPoraTeD Municipan Execrrican AssocraTion.—Town 
Hall, Manchester. Annual general and other business meetings 
Thursday, 16 a.m.; Friday, 9.30 a.m. 


TUESDAY, JUNE 25rn. 


Arronavticat Society or Great Brrrarn.—Central Hall, 
Westminster. Lecture on ‘‘ Some Outstanding Problems in 





between the mills with steam under pressure and hot liquid, 
such as the washing-water, in m. Mengelbier, O., 
Berlin. Dated October 19th, 1912. 


No. 15,082/13.—Gas lighting systems. In order to enable 
the gas burners of a railway car to be turned down by the pas- 
sengers or from the end of a car by a railway attendant, gas is 
supplied from the gas cut-off to the burners through a main 
conduit and an auxiliary conduit, branches from the conduits 
uniting at each burner. Pintsch Akt.-Ges., J., Berlin. 


No. 15,085/13.—Incandescent gas burners. The vertical 
mixing tube of an inverted burner is fixed to the casing by one 
or more horizontally arranged spring lugs. The upper free end 
of the mixing tube is fitted to a cylindrical part of the nipple, 
and is provided with projections engaging longitudinal grooves 
in the nipple to prevent rotation. Pintsch Akt.-Ges., J., Berlin. 

No. 15,094/13.—Gas meters. In electrically measuring the 
flow of gases through conduits, the gas conduit is divided into 
two or more Sosnalinne of equal size, each fitted with electrical 
heating means and thermometers, and the several branches are 
consecutively connected with the electrical measuring device. 
Valves are provided on the branches, so that any one may be 
ge for cleaning or inspection. Pintsch Akt.-Ges., J., 

rlin. 


No. 15,278/13.—Toothed gearing. In toothed gearing, the 


No. 15,344/13.—Conveying wire coils, &c. Conveying appa- 
ratus, more particularly adapted and described in connection 
with the transfer of coils of wire from the reeling apparatus, 
and the distribution to and the conveyance thereof through 
the soaking-pits, comprises series of fixed and reciprocating 
parallel bars, in which the coils are transferred at. some parts 
longitudinally of the bars. and at another part transversely of 
the bars. Krupp Akt.-Ges., F., Germany. Dated July 10th, 
1912. 
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Aer ties,” by Dr. W. F. Durand. 8 p.m. 

Tue InstituT1IoN OF Locomotive EncingerRs (LONDON), 
Leeps CenTRE.—Visit to N.E. Railway Works, Darlington. 
Leave Leeds 10.17 a.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that Mr. Joseph Oxley has removed his 
offices from Vicar-lane to 131, Norfolk-street, Sheffield. 

WE are asked to state that the office of Theodore Butler, 
Limited, is being moved from 149, Queen Victoria-street, to 
139, Queen Victoria street, London, E.C. 4. 








Carer Mecoantcat ENGINEER OF WootwicH ARSENAL.— 
Many readers of THE ENGINEER will be interested to hear that 
Mr. Gervase H. Roberts, C.B.E., M. Inst. C.E., and M.I. Mech. E., 
has been appointed Chief Mechanical Engineer of the Royal 
Arsenal, the position held for many years by the late Sir Frederick 
Donaldson. Mr. Roberts, we understand, will continue to 
discharge the duties of Superintendent of the Mechanical 
Engineering Department of the Royal Ordnance Factories—a 
post which he has held for the past four years—and will be 
responsible for the generation and distrihution of clectric light 
and power, for the manufacture and distribution of coal gas, for 
the purchase of all new machines, locomotives, rolling stock, 
motor vehicles, &c., and for their upkeep and repair. He will 
also be responsible for mechanical, hydraulic, electrical and gas 
engineering services at the Royal Dockyard, Woolwich, the 
Royal Army Clothing Factory at Pimlico, and other out stations, 
and will continue to represent the Ministry of Munitions ort 





No: 15,360/13.—Eleetrie ineandeseent lamps. Bulbs for 


various Engineering Standards and other committees: 
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| Setabiisned 1856. : 
OFFICE FOR ADVERTISEMENTS & PUBLICATION, 33, NORFOLK ST., STRAND, LONDON, W.C. 2 
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Registered as a Newspaper. 
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ADMIRALTY. 
DEPARTMENT OF ELECTRICAL ENGINEERING. 


2 Electrical Draughtsmen 

REQUIRED with experience either in 

Machine and Control Gear pom or General Ship 

ly, giving details 

of experience, stating ‘age, a ccoetad, and forwardin; 
copies of recent testimonials to DIRECTOR of ELFCTKICA 

ap mmaaaet. Admiralty, Great George-street, comet 
SW. a 








][odderstield | Technical College. 
ecHANTCAL MNGINERRING. WORKSHOP IN- 
STRUCTOR and DEMONSTRATOR REQUIRED in 

b salary £170.—Further particulars 


T. SHORE, 





papecnrpar to 
+ 865 


[jai iversity of. Scmudicna, 


“APPOINTMENTS 1 IN THE FACULTY OF 
ENGINEERING. 
«The Council of the University REQUIRE the SERVICES 


“a A reoraesce of ELECTRICAL ENGINEERING. 
ary £600 per annum, with quarters or an allow- 





ce of £100 rannum, Five years’ 
l(b) Two t ECTORFRS in CIVIL ead MECHANICAL 
ENGINERRING. Salary £400 per annum, with 
juarvers for residescs. > Five years’ agr t 


Erg ineer Wanted in London; 


Old-field Machi essential ; 
able to Bperence Bpecihéetions: inust be prepared to Travel 
broad if necessary.— Write fuily, giving age, experience, and 


— spray rem 
AZ osers. pga and Co., Solicitors, 30, John-street, 
Bedford-row, W.C. 1 903 a 








Planning and Progress.—Good 
ASSISTANTS REQUIRED, with both Clerical and 
Workshop experierce. in large Aeroplane Factory, London 
district No persen resident more than ten miles away or on 
Government work need apply.—Address, stating AGC, full 
iculars of experience, ym) required, 958, ‘“‘ The 
neer” Office. a 





Planning and Progress.—Good 
MAN RFQUIRED to TAKE CHARGE of these De- 
partments in Aeroplane Factory, London district. Practical 
experience essentia! and good organising ability. Guvod saliry 
to right man. No person resident more than ten miles away 
or on Government work heed ety neers stating age, 
full particulars of nd exp and sary 
required, 959, ** The Engineer ” Office. 959 


° ol 
Rate- Fixer. — First-class Tool 
ROOM RATE-FIXER REQUIRED by a Firm in the 
Midlands engaged on Aero-Engine work Applicants must 
have had a Tool-room experience of high-class work. No 
person already engaged on Government work will be employed. 
—Applv to your nearest Emrloyment Exchange, ag 
“The Engineer” ard No. A5&03 935 








(Jhartered Patent Agen ts 
Lo, eapertenent TECHNICAL ASSIST ANT and 
DRAUG ft Take~Charge of Drawing-office; give 
Permanent post for capable ms 
ble man WITHERS and SPOONER, Chartered P:ten 
Se nts, 51-52. ( hancery-lane, London. P1289 


Experienced Aero Engine 
Fo roe ig emg of designing ability REQUINED by 
a North Midland Good position and salaries 
to suitable po Raver No person already on Government 
work’ will be eng Lact ang A your nearest Employment 
E and No A5405. 840 








(\rane- egg ng 
and JUNIOR DRAUGHTSMEN mee. n Steetwork or 
London district, having either good | experience in Stee 
Machinery, or Genera 

Work, although applications from high- cavtagl men r eith aor 
experience would be le for reliab! 
capable men. No person employed on Governmeat re wil 
be engaged. —State fully experience, eee age and 

to your nearest “The 
Engineer ’ and number 883. 883 a 


Drax htsman—By Midland | ¥. 


t Manufacturers. ey Man to Take Charge of 
small Drawing-ofiice, age and Costings. Full iculars 
n 

















nearest E 
and No. ny 


ExPe perienced Female Tracers 
ard rey vay REQUIRED by a North Midland 
Aero Factory. ition and salaries to suitable ape 
cants. iy’ Saceet al ly on_ Government work wil 
eugaged.—App'y your nearest Employment Exchange, men- 
tioning * Tm Sane" and No. A5464. 839 a 





ood Mechanical Engineering 


1 Rs der ete oar, —Stu age, ex 
and required, RIMON-CARVES, i‘. 2, 
pelleicem Manchonee 


Jik g and-Tool Draughtsman Re- 


QUIRED for Aeroplane Lead London district. 
Previous — pecan of Aircraft Work preferred but not 
m resident more than 10 miles away or 








[raughtsman, Experienced in 
General Engineering Work, ae Le a aowe- 
— controlled Engineering ts of ten in 
applicants residing outside radius of ten Fag or aba 
ployed on Governmént work can be engaged —Write, te, stating 
ae, ~ pees and salary — to 936, “The — 


already 1 ee, perwen work need apply. Fs y, Stating a 
full particulars of a and salary reas. fa 
The Engineer Office. 





Let and Junior he 


MEN BI heared with amp in Electric Crane 








money of £100. 
The selected candidates will be required to take up their 
appointments as early as possible after Pitncn, 1918. 
Applications should ~ Messrs. PREECE. ae ly 
SNELL and RIDER, 8 Queen Anre’s-gate. minster, 
S.W., before Friday. —_ 28th, from whom haune'a wosez + of 
i] it may he 








Reinforced Concrete Engineer 


AND DESIGNER REQUIRED by Rae persone Firm 
of Engineers and Contractors No one alread = x 
Government work or resident more than 10 mi les away need 
oe State experience, age, salary required.—A ao 

The Engineer ” Office. 958 a 





SURPLUS PLANT. 
-The Docks Committee of the Port of Bristol invite 
TENDERS for the following syrpius plant 
Four r eed coupled SADDLE ANK | LOCO., 10in. dia. 


cyliod: 
Steam driven AIR COMPRESSING PLANT 
Gas driven ELECTRIC oe PLANT. 

For particulars and forms of Tender apply Chief Engineer's 
Office; Avonmouth Dock, on and after Saturdav, 22nd instant. 
THOMAS A. PEACE. 

an) 


pert of Bristol—Sale of 


17th June, 1992, 


Wanted, a Thoroughly Ca able 
COMBUSTION herp phen oor with 8 

ence in econonic steaming of Lancashire boilers, sither rand 

or machine oe The Position is yerménont. Full experi- 

ence must be st: together with age and salary req —s: - 

Address, 933. The ‘Engireer” Office. 


Wanted by Contract De — 


ENT, AOMITASE SESTNEES with Electrica! 








person 
ng wed. — nearest ployment Exchange, 
mentionfag * ate eogivcer™ “and No. ‘AsO. SMa 


Wanted, Engineer with Recent 


experience in fixing P.W. prices on Plate Work. 
Flanging and os No one me my employed on Govern- 
ment work will be engaged —App| 4 your nearest Employ- 
ment Exchange, mentioning “ The Engineer " and No. = 5418. 


a 








Wanted, Engineer with Recent 
Manufacturing Methods and Rate 
Fixing on om Locomotives. No one 2 sine pn gte mend te 


your 
ment pe aly eodns 9 3 The Rugineer ” ane "and No. Ashe. 





Wanted, Engineers with Good 


experience on Gun Forgings, with special training on 
Costs of Manufact —— No one aerer employed on Govern- 
ment work will be ae 1 your nearest Emplo 
ment Soslbeos. mentic joning “* The Engineer’ and No. pal 


Wanted for Iron Foundry in the 


North, 1» METALLURGICAL CHEMIST. Appli- 
cants must give details of their experience and salary required. 
No one already employed on Government work will be engaged. 
—Apply to the nearest Employment Exchange, quoting ‘ The 
Engineer” and number 917 917 a 








Wanted for National Air- 


CRAFT byt practical MEN for RATE- 
FIXING and ROCESSIN DEPARTMENT. 
ee Susticles desirable, but not essential. 

person already on Government work will be 

omiuk ~Apply to your nearest Employment 

Exchange, quoting ‘The Engineer” and No. _ 
A 


? 





An Assistant Manager Required 
immediately for an up-to-date Engineering Works iv 
the Birmingham district ; 4000 employees, male and female, 
ghee E, small re tition work in great quantities. Must be 
nA singe ical works’ man, have good organising abilities. and 
fally alive to quick output. Anyone without first class experi- 
mce need not apply. sages! a9 to your nearest Emplovment 
Euolesee, mentioning ** The Engineer” and number 93 _ No 
one already on Govern ment work will be engaged. 953 a 





Buyer Required with Know- 
EDGE « Ei eering Accessories for London Areo- 
plane Factory. No person resident more than 10 miles away 
ly on cn Ooverument work n apply.—Reply, stating 
age, full particulars of ep acetate ana salary required, to 
914, “The Engineer ” Office 914 a 


OSes. Hardener.— Expert 


Mite i Bags to Carbon and High-speed Stee 
eat Treatment of Steel Must com 


othe theoretical and d practical knowionge No person already 
pe og a lary required, to th green Fn BN 
ex ce and sal re , to the neares' loyment 
Exchange, menti “6 rt 





ioning Engineer” and number 18. 





hemist (Experienced) for Steel 
Seger ier ry 
ele saueriens dealer 


penseet: Bmnplevmene: Rack 
Meatinics sro ore 











uperintendent “Engi neer, for 

Industrial Works within miles of London. 

fon Me be looked after is new and a, gg Pon all 
crus 


ing, 

hydraulic machinery, steam and electric } power plant. Appli- - 
cants having previous wee with piant running con- 
tinuously 168 hours per week will receive special consideration. 








[raughtsman (Mechanical En- 


GINEER) WANTED on Tyneside, accustomed to 
General Industrial Building Construction and Lay-out of 
Machinery and Plant. No ge ngage on Government 
work will be engaged.—App' rtm nga and 
sal ex to your of sein ey ws 
mentioning * The Engineer™ and No. me 


aughtsman uired Imme- 
a iny tl dvdianne “a experienced in na mages 
suitable’ man. No oe on a work will 
— Goal ‘Agee wt and salary 


——. to al nearest st Haoployment Exchange, — 
he Engi a 








Expert chemists and allied technologists opera! 
departments. Sslary saree rage with experience ° and 
ability of li ting full particulars of 
training and other experience, to be sent to 864, ** The Engi- 
neer” Off 864 a 








Supervising Engineer Required 
for Shore Work ; knowledge of ammonia and CO 2 refri- 
gerating machinery essen marine training preferred ; good 
ition 4 17 rene man. cleeety. with copies of references, 
[tee ‘oo Advertising Offices, 163, — 
Vidtesle toreen, E.C A 





anted by Firm Doing Govern- 

MENT Contracts, DRAUGHTSMAN with knowledge 

of Water Purification Plant. No ove already on Munitions 

work need apply.—Write, stating full experience and enlery 
required, 916. ks *The Engineer” Office. 916 


Wanted by by Firm on South Coast 


mgaged on Munitions work, TWO see 
se ck gta oe one ae Kogan should be used to Jig and 
Tool w Good w: Fey war bonus. Shop experience 
and thsoretion! training «Bens tial. The posts wou'd be 
permanent ones —Applications, ca, stating age and experience, 
should be made at your nearest by Cs Exchange, men- 
tioning Yeah Engineer” and oul No one at ; resent 
on Government work will be e1 932 a 








Deseet ught htsman Required, Railway 
Pan ay ex 


Chargi 
Good salerion offered to competent men. * 0 © person Ben 
on Government work will be engaged. —State full: experience, 
age and salary required, to your nearest Employment Ex- 
ciees, mentioning “The Engineer” and number 941. 941 a 





Ors or Two Draughtsmen Re- 
bry we Westminster Firm of Reinforced Ship- 

builders and TWO TRACERS also required. No 
than ‘10 mi enauge op speis. Sante sxpertonce, age, salary 
roquinedsn Address, bon, «the Nengines eer” Office. re a e 





Re = eg for London Aeroplane 
N.W. district, DRAUGHTSMAN to assist in 
checking of Teal Drawings. Must be accurate and reliable.-—No 
oe living more than 10 miles «way or at present engaged on 


Government work need write to Box 537, Selis Lid, i — 
street, E.C. 4. 





ence ble, but _s 
y on ernment work will be 
Address, wstating a ‘ee, experience and salary required, 8 2" The 


ee htsman i uired to Take 
me enn need eee eee ae in the ft place to 








ughtsman Required, | with 
jupt“ciphonen pam my She Migholens onan uth peer 


lence would be considered. No one one already on Govern- 
ment work will be ——— jen 
a es S to your nearert Eeploymen 
Exchange, quoting “ Taghnver A694. 64a 


[Jr ughtsman Wanted with Ex- 





emporary Civil Engineerin 

T pale ae ws with ‘experience gi Waterworks 

practice, ee ae poration Office. Ex-Service man 
way? om experience ? salary —— 


Box 26, « Judds, 97, pat oy 


Ew and Plant Draughtsmen 


— for urgent Aero Motor Work i in Progressive 
Midiand Ww for live, » quick men 
with initiative vt a ‘ability. No Person already on "Government 
work will be engaged.—Appl tat a nearest — oyment 
Exchange, mentioning * “The * and No. A 606 a 











anted, Experienced Rate 

ae. XERS on Acro} I be eng tee poly to you our 
— a Ongar Ex alee he angina 

and No. A 785 a 








PER’ bikes in Motor Vehicle p design. “¢ 
Vehicle experience desired, but not jal. Good os 
and*prospects for man with initi and 
No person already on Government work will be eng 
Apply your oo nae ohn Blo: oe ig! quoting * The 











Wanted, by National Factory 


in aan. “ PR. ag ade dena gpl ier experi- 
ence a. Boy 1 and No t present 
em| ay ot Control Establishment need 
apply. spi | a to the nearest a Exchange, mention- 
ing * The ineimeer” and number 879 a 





[ravg ghtsman Wanted with Sound | — 


Mechanical Engineering knowledge and training. North 


London district. No one at present on Government work or 
residing more than 10 miles away need apply.—Address, 915, 
* The Engineer ” Office. 945 a 








W anted, Experienced Rate 
FIXERS on Agricultars Le pees No one gatents 
Ss on_ Government 


be engaged.— 
= . —— —— Fw thy mentioning “The eng 





anted, Tool-room Fret mn 
the North of England, engaged h =F, on G 











anted, Experienced and 

Caprble ne and DRAUGHTSMAN, pre- 

ferably with experience of Motor Vehicle Manufacture, 

London district. No person already on Government work 

will be engaged —Apply, stating age, salary, and full econ 

lars of experience, to your, nearest Employment Exchange, 
“ The E "and 3929, 910 a 








anted, for Urgent Government 

work, South- ‘West London sean: JIG and TOOL 
DRAUGHTSMEN, accustomed to high-class, small and 
ones es No person already on yn work will 
ly, by letter, es See. es experience, ai 


ae ae with Good General 


Ing experience REQUIRED by Firm of Engi- 
= in Sy yr ge Salary abo’ boss £5 per week. No < 
ed on Government work or resident more than ten 
les away need apply.—Address, 973, *‘ The Engineer won| 3 
A 





raugl htsmen. — A Controlled | ™ 
establishment in the West Riding of Yorksh' 
ou important hi a ity coins REQUIRE the SERVICES 
of a.com mt it-class ites in General 
Engineerin; ut fia Sha ex! oom Man for medium 
QUIRED mat Work. La aoa TRACER is as 
¥ e above jons are en re! le 
person nlsendy on Scmememan work will be 





onges requ nired, aay. your nearest =e nge. men- 
tioning “‘ The Engineer " and No. A5357. 791 a 


Wanted, Good Draughtsman to} * 


DESIGN SPECIAL uaees. Must be able to 
make all calculatio s. Work can be dove in spare. time. 
London dist ict.—Address, P1267, The Engineer” na 
A 


Wane appre ate 


ea be of designing Jigs and Tools f 
stating e: 


x 
as lope es Te quoting “The Eugingor™ ad ie. No. 
Axis, No persons already on Government work need spy. 











anted Immediately for Mid- 


Firm ep; ed 2 jace e work, JIG and 

TOOL DRAUGHTSMA 

prospect for suitable-man. N oe mete a. on Government 

Laken wilt be engaged. c= the Enel to your nearest Employment 
Exchange, and No. A5423, 7824 








Aeronautical Draughtsman Re- 
QUIRED to act as Assistant ughtsman in Ban owl 
ianaret —_ No person resident more than 10 miles away 
or already on Government work need apply.—Reply, stating 
age, full particulars of —— and salary required, to 
913, “ The Engineer ” Office. 913 a 





A: Large Aircraft nate 


London, manufacturing machines cf t 
design, Rrouine a number «f detail DR BATSMEN with 
first-class Aeronautical experience. Eeeptinal opportunities 
and permanent positions offered to suitable men.—No one at 
1e"mles engaged on Government work, or resident more. than 
= miles ew need write’to Box 480,, Sells, Ltd., 168, So nas 





SITION’ of JUNIOR DRAUGHTSMAN on the 
ring Staff of a large Manufacturing Firm in a.country 


AP pp. lications are Invited‘for the 
a 


near th. ethefal .experience required.— 
AUdr &s, In tbe fret Ir stay ce, grag fe rit details cf exberienee 
end salary required, 974, * +The ” Offier: 4a 
Le 





No 
Appl Ay. stat vesting full cPuing “Th o your nearest, 
ng! ” and 








Em loyment 
A4965, 750 a 
htsmen, Good Mechanical, 
ot; of Steam Turbines, by Firm inthe Midlands. 


No persons already on Government work will ae engaged: 
Apply, stating qualifications, age, at ae 

ear t date can commence, to your nearest a fae =~ 

change, mentioning “* The Engineer” and No, AS4lU. 7834 


E-] —_— have ones ~ rience in the manufacture cf Sma’ 


Applicants should have held a weet position ee the Tool 
Room of =o works engaged on thi oe nig of repeti- 
hy eae 
an e upkee 
Te postion willbe it to itable Sea 
ion a if nee one to a su’ applican 
vern: need ap; ih - 


~ n already on ment — 
ly. in the re instance, to nearest joyment 


e Engineer ‘sed No. BASSI, and ivi 
eas of gate ty and wages req 2 a ns 


Foreman (Tool Room) Required 


for Aero-Engine Works, Glasgow district 5 ares 





Gauges, Jigs and ‘tures for accurate work. State experience 
and wages. No <0 person already employed upon Government work 
will be enga: —Applicants must apply to their nearest Em- 
Ploymene a Esthanee mentioning “The een 


A 





Moulder F Foreman Required by 
Scottish Steel on light repetition 
pct as me 


a. cience on Mach Mac: - oulding Sao nape State 

ex: o person already on Govern- 

ment wo work will be ue energies rie your nearest km “ge 
The Engineer” and No. A’ B91 a 





TED for Aero Eovhe T aoe. Midland firm, p 
ucing three t; of engines. Must havea good anowlaige 
of i and ee of machines. Also 
L-kOOM SPECTORS WANTED for Aero Tools. 

Must be - ata poe and conversant with 


Drsege htsmen (Jig and Tool) 





Shop. Superintendent Wanted 


oe engaged in the Manufacture of Aero Engines 
in the Claadoer district. Must be well versed in up-to-date 
Machine oo Practice and a capable Organiser. Permanent 





Replies to either of the above to state age, full experience, 

and salary required, to nearest < 97 Exchange, men- 
toning “The Kngineer” and numbe: No one on Govern- 
ment work will be engaged. 861 a 





raughtsmen, Mechanical.— 
Several first-class DRAUGHTSMEN REQUIRED for 
the Design Dept. of a large Aircraft Establishment in West of 
England. Applicants Ps referred with practical — not 
wearent Bx <e ment chauge, stati to FE le .to row Se 
nearest aps; ment xe ange, sta ». Sala an 
“Whe 8 agg required 


person 
[raughtsmen Required in City 


Office. Ex-service men with good all-round experience 
will be given preference. Good wages paid to capable men. No 
one resident more than-10 miles away or employed on Govern- 
ment work will be engaged.— Address, stating age, experience 
and salary required, 942, ** The Engineer” Office. 842 4 





already on ‘Goveranieut work poate Ho 








raus htsmen.—Two or Three 
GHTSMEN WANTED, aceustomed to Iron and 
— Works Practice for Construction of new Steelworks, 
t, No person alread). e on Sm ent pry 
will “be employed.—Apply, stating age, ekperien d salary 
egeiys, to your neatest by yment Bachange t mentioning 
he Engincer” and No: WOR + 





good wages for the right man. State experience 
and voqubreanubta: No person already employed upon Govern- 
ment work will be — .—Applicants must apply to their 
nearest Employment Exchange, Dontiontiig “The Engineer’ 

and number 699. 899 a 


PARTNERS 
DIRECTORS 
BUSINESSES 
FACTORIES 
for these apply to 
WHEATLEY KIRK, PRICE AND CO., 
Watling-street, LONDON, E.C, 
Sinersgee, Machete vatyne p20 








SMALL ADVERTISEMENTS 


SITUATIONS, FOR SALE, &«.. 
Paers I1., U1, 1Y., UXXXVIII. 


« . Numerical Index to Advertisement, 
aen LXXRXVU, 











THE ENGINEER 


June 21, 1918 
— —_ 





mea 


| Are you 1 Exhibiting at the 


i and Merchants’ 
Suen with Larisa Railway} Matters ; also 
other matters perain ae render, i Porta ese Daty. — 





Aerop lane Erectors Wanted 
wita emt experience ; also ENGINE FITTERS with 
ACTED tats acta} ti Latta ater a 
for large Fa near seve 

for laying out ‘a and ‘hiast have Machine 
Shop and Drawing-office ‘experience, No person already on 
Government work will Ses vApply your nearest 
Employment E and 
No. A5427. 961 a 











Pe. —Capable Press Tool- 

MAKER for controlled = in Highgate. No one en- 
on Government work or living more than ten miles 

away eri apply.—RONEO, Ltd., 796, Holloway- sles N 


JV anted — 


BUYER .. 
BOOK-KEEPER 





"Knowledge of ag neering Trade. 

nowledge gin 

.-Assistant with fi experien: 
able to get out reports and undertake 
other tere work. 
Several Assistants for the Routing an 
Tracing Department, if ‘ible ey 
ireriows experience of this class of 


ork. 
wapelicent. if male, should be ineligible for military service. 
N m already on Government work will be en 
yoy in the first instance by letter, with full particulars, to 
yeur nearest Employment Exchange, mentioning “‘ The Engi- 
heer” and number 882. 882 a 


PROGRESS CLERK. 





(hief Time-keeper Required at 
eaairet Se tee Desheren camer Se 
Phe Euatnese™ pase, and salary requ = Tess, te, 


(jerk for Engineering Depart- 


MENT of Controlled Factory in Scotland. Typist pre. 
oe in modern costing systems. heligible 

m Government work.—Applicants must “athe 
to their nearest “Sapte yment Exchange, mentioning “ 
Engineer” and number 9 





erably, with ex 





(‘ost Clerks Wanted Imme- 


DIATELY in a large Controlled Facto: 
pein two or three experienced men for 

ment. Must be thoroughly conversant with 
— taking off quantities from dra 
already on Government work beg M- be engaged.—Apply, 
full particulars of experience, nired, + *to your 
nearest Employment Exchange, “aicuseie= * The Engi ineer ” 
and No. AS540. 962 a 





dvertiser, Possessing Practical 
and general knowledge of machinery, also experienced 
in gauging. in progress, and production, SEEKS 
APPOLNTMENT. ‘Distaganed June 24th. Ineligible. 
Highest references. —Address, P1284, “The amen ¥:5 
B 


A M.I. Mech. E. (27), Manage- 


e MENT of Heavy Plant, Production and Labour. 
Free for vonieas as WORKS ENGINEER or ENGINEER. 








ssistant General Manager 
DESIRES permanent- APPOINTMENT with sound 
Mechanical or Electrical Concern, where his broad technical 
knowledge, practical experience, integrity and tactfal push 
will be appreciated. Advertiser, tho young, has held 
responsible positions in largest firms. “Taiary about £600.— 
Address, P12750, *“‘ The Engineer ” Office. P12750 8 


(\apable Engineer (28), Initiative 


energetic, REQUIRES POSITION. — 

technical education. Practical experience in h 
pression internal combustion oil engines ; 
change. Could commence imm iately. —Address, P1269. 
“The Saginser” Office. 269 » 














(‘onstructional Euyineer.— —Posi- | * 
TION as STEEL CONTROLLER REQUIRED ; 

20 years’ experience in charge of huge stocks. tract work 
referred. Ineligible. ,, Sound technical knowledge. — 
1274, *‘ The Eagineer” Office. P1274 


(Contractor s Agent or Resident 








President : 





























BRITISH 


SCIENTIFIC PRODUCTS i 
EXHIBITION 


This Important Exhibition ai be held at King’s College, tt 
London, August—September, 1918 iM 


Patron: H.M. THE KING i 


The Most Hon. THE MARQUESS OF CREWE, K.G. He 


ORGANIZED BY 


$9) 


— 


Write at once for full particulars to the Organizing Secretary, 





The BRITISH SCIENCE GUILD n 


I 
President : The Right Hon. LORD SYDENHAM, G.G.S.1.. G.C.M.G., G.C.LE., G.B.E., F.R.S. jij 


IIHT 
IH 
Ih 









































F. S. Spiers, 82, Victoria Street, London, S.W. 1 O15 4 i 
= SaaS = 5 = SS SS SSS SSS SSTSTSTSE=E = = 
| New Foundries or the Re-| [{ngineers Beltman and Belting anted, | pionerating Set, 
_ 8 BERTH. Fict d Machi vol rect current, suitable Pi 
a BRA ae he co oe experience. Firlam references. 10 , Attieldene-road, at ry PTA sev Pring ay fuli particulars and price to 
class nee and bronze cas' = modern 
methods, is OPEN. for ENGAGEMENT. Address, P1281, ‘ : 
“The Engineer” Office. Mechanic Desires Engagement anted. 
H rap FLANGIES PRESS, 150 tons eapacity. 


Pos Required red by “Advertiser 


ineligible) ; 12 years’ experience in General Engineer- 
e Meal pusaps, 60 Will consider any arene PI = 


ote a bey, meine’ £5 per week.—Ad “Hi, 





mL. es, i; ; Uwo years 
niversity. Public ee yd education. 


Last 
sppetntingnt, Government cepa: —Address, Pi “The 
B 





Resident Engineer and Surveyor 


DISENGAGED. Many years in charge of works, 





ngineering Business. — Press 
D TOOL WORK, well Da MOU with er lant 


Il particulars to 
RIDDEL and GON 40, St. Enoch-square, Glasgow. 930 F 


W anted, Steel Chimney, 
diameter 3ft. to Sft.. height about s0ft.—Full 

rticulars to KRYN and LAHY METAL WORKS. Ltd, 

etchworth, Herts. 947 F 








and la Government Contracts, RB. RES IVE 
PARTNER, with £3000 mag h ital, for de 
—Address, P1297, “* The Engineer ” Office. Pit 





Accurate and reliable quantity roe and tin all 
branches of building trade. R.,” c.o. Mr. F. Head. 9, 
Melrose-road, Barnes, S.W. P1273 » 


Secretary Controlled Eag. Co. 





(Public Ltd. Coy. = oe Govt. inspecting 
accountant, T DE sIRES Secretary or other Responsible 
Position. correspondent, 





rial at. 4 





5000 to £8000 Capital Required 

to EXTEND old-established ENGINEERING BUSI 
NSS (Marine and Aeronautical) in a leading Commercial 
Port; extensive water f: with litles 








Wanted to Purchase, 8 or 10 


H.P. TRACTION ENGINE, also pair of ROAD 


WHEELS, diameter, for a 10 H.P. Fowler Traction 
ne.— iculars by applying, 
lr MA: GER, Levant Mine, Pendeen, Cornwall. 





Tip al on nae ane Tener business can be obt 
pals only need a) 
dress, Pl2s4, * The Bagineer™ ” Office. P1254 1 





ractical Pin a coy. 
= controlling staff; at € (ineligible) and with initiative. 
Salary £360 p.a. —Addres P1287, * The Engineer _ 

B 





Superintendent (Machine or 
tting) DESIRES POST. Fall . Latest methods 
- aioe combustion, marine, aero work 3 22 years’ exp.— 

dress, P1264, *‘ The Engineer” Office. B 





Superintendent, 1 Machine Shop 


——— of Soins and mo = — Balary tered, required, 
‘50 per annum.—Address, P1279, *‘ The Engineer 4 
B 








ENGINEER; 175 years’ e 
Agent and Engineer on ‘dock. railwa; way, &., “i including 
monoliths, jetties (timber and ferro-concrete), me gon 
cofferdams,and power and pun.ping statio1 
as resident engineer for Government work on water cupple and 
drainage, 5" Sides reservoirs, filters, mains and pumping 
stations, 

SHORTLY ea for _—— a. 
Aadtess, P1302, “* The Engineer” P12 8 


Superintendent o or Manager, Age 


—— IM. _ 10 att we gh experience a 

up to 800 hands handled the 

tools, aero engines, — engines, guns. shells, &e. Desires 
Offers from firms on the Coast or North’ Country. —Agaress, 
P1231, “The Engineer” Office. 





engineering Trade with Mauri- 
Ms pa Commission Agents in Mauritius 
ESEN£ MANUFACTURERS of 





HRotN eens’ ‘eeQuisitEs of all descriptions, Machinery 
and I ts suitable for Sugar Works and Plantations, 
and inv te oor from i firms.—Address, 
P1292, “The Engineer ” Office. P1292 » 





A Large Firm of Engineers in 


HAVE an OPENING for s YO 
ucation as eps | 


UTH of Good 
M PUPI 
‘orks and Dra ice. 
The Engineer ” Office. 2002 s 


Ed 
eourse to include both W. 
Address, 2002, “ 

[=st. C E., Inst. Mech. E., BSc., 

icnowLs, Bsc AM inet C Eke, pemoually PREPARES 
CANDIDA’ 1B, liber —_ or by correspondence. andres 
of twelve years, Courses can 
marmerienmee | BW. 





successes di 
commenced at any no 





Pischarg ed Officer Desires to 


coed) NT Manufacturer; 5 years’ experience ; or 


position of trust; home or abroad.— Address, , P1285, “ The 





ngineer” Office. B 
Fonergetic Foundry Manager 
DESIRES POSITION immediately. —Thorou 


tical aud technical knowledge of all branches, iron, bronze, 
and aluminium, loam, dry or green sand moulding ;- first-class 
modern moulding setaias methods : modern cost systems’'and 
organisation.—Address, P1237, ‘ “The Engineer” <i 

B 


ineers, &c. 
oe, POSITION 


To: Constructional En 


First-class U nae. vg sem bm R 


with reliable firm. 
material , iy to eg and 
Good — knowledge.— 


site. 
Address, “* P1275, “‘ The Engineer ” Office. P1275 » 





I['raffic Manager 


Desires 
CHANGE. ip oe — + p= pape ray 


me coy. and 
a ig lhipping, 


claims, 





ip ed (35), Ineligible, First- 
Pom eT oo plant maintenance, ey Seoncel; 

First BO. D.O. experien: 
POBITION. —Address, Paes. “The Engineer” Office. P1273 


Exgineeer (36), Ineligible, Varied 


experience in construction of power and Ag. ag 
of same, also in th 

it four jon" cae a heer 

CHANG 





and economical running 
European and native latoier: ad 
of large mine al broad, 
“The Engineer” ” Office. 


dempeee large q 2 minerals, 4 
station hing private sidings tra rail, and 
canal transport. Salary £360. ‘Address, en “ _ 
Engineer ” Office. 





Y oung Mechanical Engineer 

DESIKES POST in an Executive Position. 17 years’ 
experience in General Engineering and Plant. Sound Shops, 
Drawing-office, Commercial and Technical => Thoroughly 


anted, Air Compressors, 10- 

® agg minute output. Must be water-cooled 

and in first-class ‘ccnditi ion ; belt or gear driven. Broom and 
bend make preferred. — "Address, P1286, * 





Wee Modern Type Gas 


oe _ Suction Plant, from 200 
220-volt Generator. Send full a 
r 


es Pigro. *The Engineer” Office. P127 


Wanted, One 2 or 3-Ton Loco- 


MOTIVE STEAM CRANE for standard gauge ; state 





maker, steam pressure. ina diameter, or of jib, 
condition and rice. —BRYMBO STEEL CO., Ltd.. near 
Wrexham. 937 F 





Wanted, Regular Supplies of 


MILD STEEL WELDED TUBES, of various dimen- 
sions, the maximum being 13ft. 6in. long, 6ft. diameter, gin. 





conversant with the buying and installatio. 
tools and plant. —Address, P1290, “ *The Engineer” Office. 





Epgineer (39), Technical and 
mercial. Steam, me a. ~~ 
——- experience. Active, energe’ 

of initiative, DESIRES RES 


| Dranghtaman, Civil a angineeTing |e 
Ese = out big contracts rk of Works. 
oe atiding now completing.—Addres8, 

Pi, ‘one Engineer ” O: P12% p 





and ag NSIBLE 
APPOINT ENT. Would es £4/5000 if for 
controlling interest. salary required.—Address, P1278, 
“The Engineer ” Office. P1278 


Engineer (49), Chief Engineer, 
. certificate, REQUIRES a BERTH CHIEF 

ENGINEER on British Steamer or suitable Land. A - 

ment.—Address, P1293, *‘ The Engineer ” Office. PL 


(Jentleman (35), Ineligible, De- 


SIRES POSITION. Factory and office experience ; 
good organiser and accountant; knowledge of repeat parts 
production.—Address, P1247, “The Engineer ” Office. 








P1247 2 


(Fentleman(: 35), Ineligible,having 
office and works experience of machine toolsand en- 
giaeers’ stores. SEEKS POSITI ON Organiser, Accountant.— 
Address, P1288, “The Engineer ” Office. P1283 » 


Mang er or Resident Engineer. 
~~ T REQUIRED Civil Engineer (38). Perfect 
conteol mile or female labour. Tactful, exceptional organising 
and inventive powers.—Address, P1294, “The ee 3 
Bb 











Foreman Smith Requires Post. 
Adress Fa Te Hneaer "Oe ape 








thick. Average quantity required, «bout r annum.— 
Address, 908, "The Engineer Of Office. e 908 ¥ 

: Wns Side Tip and End Tip 

TRACTOR'S WAGONS, 4ft. 8jin. gauge. Must 

in good condition.—State full particuiars and price to 

EBbw VALE STEEL, IRON and COAL CO., Ltd., nghbbw 





anted, Steam and Power- 
DRIVE BAIR COMPRESSORS ; he Annee ENGINE 

and SUCTION PLANT, 50/100 B.H.P. working load.—Full 
= and | — price, HARVEY, 2, Railway Arwen, 








don Bridge, S.E. 








PREMIUM SYSTEM of PAYING WAGES 


PAYMENT liy 


RESULTS 


has come to stop. 


There is no better method than 
The PREMIUM SYSTEM 


Copies in cloth boards, Two Shillings and Sixpence each net. 


Post free to any address in 
“THE ENGINEER” Office, 


33, Norfolk Street, 


the United Kingdom, 2s. 9d. 
Strand, W.C. 





ca (Hydraulic), Suit- 


ABLE for 1500 1b. per square inch pressure, ram not 
less than 15in. diameter ; new orsecond-hand. State full par- 
ticulars and price.—KERR, STUART and CO., Ltd., Btoke- 
on-Trent. 





oop Iron Wanted Ur statiy 


for cash ; in coils Jin., gin., and jin. x P gauge and 
thinner. Send offers and sawpie = Bex 77, Spottiswoode's, 
Atlantic House, Holborn-viaduct, E.C. 901 ¥ 





as Engines. — Rakok Two 
GAS ENGINES of 300 H.P. each for Producer Gas, 
awe S-phase alternator.—Address, 934, ** The vail 


[ren Building Wanted, About 


200ft. Jong by 20ft. to 30ft. wide.—Send full particulars 
and price to 944, “ The Engineer ” Office. 94 5 


Lancashire Boiler Wanted, 30ft. 


x 8ft. 6in. dia. preferred “oogn — “ree considered. 
Must be suitable for 150 Ib per sq. in, work 1 are pressure.— 
—A ddress, ae price oni d avtus full details, $66, ‘* The 
Engineer ” Offi 966 


Large Quantities of Cast Iron 
AT PLATES WANTED, 4ft. x 3ft. x gin. Recta 
es a narlg tat. P per ton delivered Birmingham, and s 

Priority war work.—Ad Pi 
Euginesr™ Pi301 + 


Motor ¥ Wanted, z0 Horse-power, 

10 volts, 30 E.P.M., shunt or compound wound.— 
Apply by letter to Colman's Advertising Agency, 3, Arundel- 
street, Strand, W.C. 2. P1296 + 

















ails, all Sizes, 1din. to 4in., 

eee WANTED, © tag or Wire. A'so some PANEL 

PINS and TACKS. Any Smee eyo a, Spottis- 
woode's, Atlantic House,’ Holborn-viaduct, E.C. 902 F 


Sheet Metal and Co oppersmith- 


ING WANTED. Any description of Copper, Brass, Tin, 

Prompt deliveries, commence at 

seas in first 
052 F 





or lron. Priority work 9 
once. Old estab ished, we' ll-eqnipped works.—Ad 
instance, 952, ** The Engineer 





A= Compressors :— 


<" Bong AIR COMPRESSORS, belt and steam 
—. See 100 to 985 cubic feet. 
RIDDEL and .» 40, St. Enoch-square, Glasgow. 9276 
pe Time Recorder Wanted. 
ice and where can be seen.—Box T. R., Smiths 
cy, Ltd., 100, Fleet-street, London, E. oy -. 








Time Recorder, as New, 
eee ; latest model. What offers?—A. F. 
PELLEY, 149, Farringdon-road, E.C. 1. 1711 « 


Babcock and. Wilcox Boilers, 
TWO, each 11,000 Ib, evaporative covestty, 200 Ib. steam 
= re. This month’s Boilers Inspectors’ og available 
mmediately.—Address, 926, “ The Engineer” 6 926 o 








Bagshaw’ sWrought Iron Pulleys, 


as used in fp Gowrument departments, are the strongest, 

che and best in the market. Quick delivery given. 

Illustrated price list, containing rules for transmission of 

power by wheels, belts, ropes and shaits, free.—J. BAGSHAW 
pnd 80 8, Limited, Engineers, Batley, Yorkshire. G91 


(‘rossley’ s 8 H.P. Nominal “Otto 


GAS ENGINE FOR SALE.—Offers to GRAYS Cvu- 
OPERATIVE SOCIETY, Ltd., 68, High-street, Grays. 960 4 
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REGNAULT'S LATENT HEAT OF STEAM 
INVESTIGATIONS. 
By FRANK B. ASPINALL, M.LE.E. 


Tx the articles on ‘The Latent Heat of Steam,” 





which appeared in THE ENGINEER on July 6th, 13th, 
and 20th, it was pointed out that Regnault did not 
distinguish, like James Watt, between the latent heat 
of steam and the heat latent in varying mixtures of 
steam and water, and consequently at and at above 
atmospheric pressure he measured the heat latent in 
varving mixtures of steam and water, because he 
left the formation of his steam to pure chance. It 
was also pointed out that Regnault at below atmos- | 
pheric pressure measured nothing at all, because he 
lost some of the water produced by condensing his 
steam owing to the way in which he broke the 
vacuum. These statements will now be substantiated. 

James Watt based his experiments upon the 
practical fact that that which exists in a boiler’s 
steam space is a varying mixture of steam and water, 
and consequently he measured the heat latent in 
steam, as distinct from the heat latent in varying 
mixtures of steam and water. Regnault based his 
experiments upon the fallacious mathematical 
assumption that it is the temperature which deter- 
mines the quantity of heat which is latent ; that is, he 
erroneously assumed that that which exists in a 
hoiler’s steam space must inevitably be in one and 
only one definite state of formation, or that the heat 
latent in steam, at each individual steam temperature, 
must inevitably be a constant, and the heat iatent in 
steam, at different steam temperatures, must 
inevitably be a variable. When Regnault made his 
investigation, science only knew that a change of 
form could take place in a steam space due to con- 
densation, and did not know that a change could take 





place owing to the variation of the quantity of water 
mixed with the steam. Regnault therefore did not 
dry his wet boiler steam. 

In the Finsbury determination made by the 
author it was proved that it is the quantity of water 
mixed with the steam, and not the temperature, 
which determines the quantity of heat which is 
latent, for, when the same steam was wet, the heat 
latent was found to be a variable ; and when the water 
mixed with the steam was converted from the form 
of water into the form of steam, the heat latent was 
found to be a constant ; that is, the latent heat of steam 
is a constant, and the heat latent in mixtures of 
steam and water is a variable. 

Regnault belonged to a school of thought which we 
now know erroneously believed that the pressure of 
the atmospheric air played some part in the evapora- 
tion of water. The author has been unable to 
ascertain definitely how this belief originated, but 
apparently it was due to the survival of the belief, in 
spite of the work of Joule, that caloric existed, or a 
mysterious something which enabled steam to 
produce mechanical energy. 

The effect of the erroneous belief that the pressure 
of the atmospheric air played some mysterious part 
in the production of steam, and the fallacious 
mathematical assumption that it is the temperature 
which determines the quantity of heat which is 
latent, was that Regnault’s objective was not to 
measure at different steam pressures the total heat 
in steam absolutely free from water and absolutely 
free from superheat, but to measure the total heat in 
steam produced under, as distinct from at, the mean 
pressure of the atmospheric air, under compressed air 
pressures and under rarified air pressures, irrespective 
of whether the steam so produced was wet, dry or 
superheated. In other words, he measured the total 
heat which reached, and should reach, his calorimeter 
per unit weight of steam condensed, and then deducted 
from this particular total heat the temperature 
deduced from the barometer, or the calorimeter 
manometer, as the case might be, to arrive at what he 
wrongly termed the latent heat in steam. 

Obviously, if one accepts Regnault’s erroneous 
belief and his fallacious mathematical assumption, 
then his method does give the latent heat in steam. 
But, as a matter of practical fact, as distinct from 
theoretical assumption, what Regnault actually did 
was to carry out what we call an ordinary commercial 
boiler test ; that is, he measured the total heat and the 
heat latent which by chance and his own acts 
happened to be present in a particular portion of his 
wet boiler steam. To form an opinion as to what he 
actually measured at, and at above, atmospheric 
pressure, it is therefore necessary to compare his 
values with the values obtained for steam carrying 
absolutely no water and absolutely no superheat ; 
and this comparison shows that what he accepted as 
steam was, as a matter of fact, a mixture of steam and 
water, the quantity of water mixed with the steam 
increasing as the pressure increased. 

Why Regnault lost some of the water produced by 
condensing his steam in his experiments under 
rarefied air pressures was because he placed his 
atmospheric cock on the atmospheric side of his 
calorimeter, and broke the vacuum with the boiler 
stop cock open. The atmospheric air therefore rushed 
through his calorimeter worm on its way to the 





boiler and carried with it increasing quantities of 
water as the vacuum increased. James Watt broke 
the vacuum between the boiler and his calorimeter. 





Before dealing with Regnault’s experiments, these 
vital practical facts must be emphasised. 

Regnault did not know that that which exists in a 
boiler’s steam space is a varying mixture of steam and 
water, although this fact was known to James Watt, 
Southern, and Carnot, who were practic =] engineers. 

Regnault knew that steam can become superheated 
if it receives heat after its production ; but when he 
made his investigation it had not been discovered 
that steam can become superheated when expanded 
on no load. 

In his memoir Regnault first gives a formula for 
working out the latent heat in steam, then describes 
his apparatus and experimental methods, and then 
deals with his three distinct sets of measurements 
under atmospheric air pressures, under compressed 
air pressures, and under rarefied air pressures. His 
investigations are therefore now dealt with in this 
order. 


REGNAULT’S. LATENT HEAT FORMULA. 


This is the formula as stated by Regnault :— 

Let 

p be the weight of the liquid condensed in the worm. 

P be the weight of the water of the calorimeter, 

augmented by the weight of the water, which, 
owing to its capacity of absorbing caloric, is 
equivalent to the c lorimeter and the worm. 

t) be the initial temperature of the water of the 

calorimeter. 

t, be the final temperature of the water of the 

calorimeter. 

T be the temperature of the steam. 

c be the specific heat of the liquid, that of water 

being unity. 

be the latent heat of the steam. 

\ ae ea eS et T — 4) 
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Now as this formula is based upon the fallacious 
mathematical assumption that it is the temperature 
which determines the quantity of heat which is latent, 
or that that which exists in a steam space must 
inevitably be in one and only one definite state of 
formation, no provision is made for the steam carrying 
either water or superheat, and therefore, as no pres- 
sure and no density is stated, and T can be a super- 
temperature, \ can be either 
1. The maximum heat which can be latent, or the 

heat latent in steam absolutely free from water ; 

2. The minimum heat which can be latent, or the heat 
latent in steam carrying the maximum qu:«ntity 
of water ; 

3. Anything between the maximum and the minimum 
quantity of heat which can be latent ; 

4. A mixture of the maximum quantity of heat which 
can be latent and varying quantities of superheat, 
if T is a super-temperature. 

For Regnault’s formula to give the latent heat of 

steam, as distinct from the heat latent in mixtures of 

steam and water, it is therefore absolutely necessary 
to measure the total heat in steam absolutely free from 
water and absolutely free from superheat. 

Regnault’s boiler steam was wet because it was not 
dried, and his calorimeter steam was low-pressure 
superheated steam because the boiler steam was not 
only wire-drawn by the boiler stop-cock, but also by 
being mixed with the air in the calorimeter. 

It is submitted that the following formula can only 
give the latent heat of steam as distinct from the heat 
latent in mixtures of steam and water. 

Let— 

Am be the maximum heat which can possibly be 

latent, or the latent heat of steam. 

A be the absolute pressure of the steam. 

a be the necessary pressure correction if the steam 

is superheated. 

p be the weight of steam actually condensed. 

P be the weight of the condensing water, plus the 

water value of any condensing mediums present. 

t, be the actual initial temperature of the condensing 

water or its equivalent. 

i, be the actual final temperature of the condensing 

water or its equivalent. 

T be the actual temperature of the steam. 

q be the quantity of heat to be added if the steam is 

wet. 

q, be the quantity of heat to be deducted if the steam 

is superheated. 

A, at the pressure 

ee P (t, — t) — p(T 
Pp 

This formula gives the following alternatives when 

measuring the latent heat of steam, as distinct from 

the heat latent in mixtures of steam and water. 

The total heat can be measured in wet steam, a 
correction being afterwards made for the water pre- 
sent, which was James Watt’s method at atmospheric 
pressure. 

The total heat can be measured in steam which is 
dried during its production, which was James Watt's 
method at below atmospheric pressure. 

The total heat can be measured in steam which is 
dried after its production, which was Southern’s 
method, and the author’s method at Blackheath: 

The total heat can be measured in superheated 
steam, a correction being afterwards made for the 
superheat present, which was the author’s method in 
the Finsbury determination. 

It will be noticed that Regnault’s latent heat 
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formula is a very obliging formula, for it gives any 


quantity of heat which may happen to be latent, 
owing to chance and your own acts, as the latent heat 
in steam, that is, it is an indeterminate formula. 


REGNAULT’S MEMOIR. 


To obviate long explanations and wearisome 
repetitions when dealing with Regnault’s apparatus 
and experimental methods, the following quotations 
are now given from his Memoir :— 

Page 660.—‘‘In the experiments that have been 
made to determine the latent heat of steam under 
pressures more considerable than that of the atmos- 
phere, steam is developed in a boiler at high pressure ; 
but, immediately on its escape from the boiler, the 
steam falls to the pressure of the atmosphere in the 
pipe which carries it to the calorimeter. It is difficult 
to explain what occurs owing to the enormous 
expansion to which the steam is thus subjected ; the 
result may be a considerable loss of heat, especially 
where the conducting pipe is very long, and such must 
inevitably be the case when a steam engine is used in 
the experiment. It appears absolutely necessary that 
the steam should be conducted to the worm with the 
same elastic force which it possessed in the boiler.” 

Page 673.—‘ The proportion of steam which passes 
into the calorimeter may, however, be increased or 
diminished at will, and consequently also the time 
required for the water of the calorimeter to rise the 
same number of degrees. If it is desired to prolong 
this period, the cock R, of the condenser is left 
entirely open, whilst the distributing cock R is only 
partially opened. If, on the contrary, it is required 
that the time should be very short, R, is partially 
closed and the distributing cock R entirely opened.” 

Page 698.—“‘ I have so arranged my apparatus that 
the experiments on steam under high pressures might 
be conducted under circumstances precisely similar 
to those occurring where the experiment is made on 
steam engendered under the ordinary pressure of the 
atmosphere. The pressure of the external air is then 
replaced by that of an artificial atmosphere which 
may be varied at will. This atmosphere has a 
considerable volume and is kept at a constant 
temperature, so that its elasticity does not change 
sensibly during the course of an experiment. Air is 
compressed into the receiver E F by a forcing pump 
in order to obtain the pressure desired for the experi- 
ments, this pressure being measured by a mercurial 
manometer. The ebullition of the water in the boiler 
is as regular as if affected under the ordinary pressure 
of the atmosphere. These experiments are conducted 
in exactly the same manner, and I have nothing to add 
on this subject to remarks I have already made in the 
preceding pages.” 

Page 699.—‘‘ The manometer is observed at two 
periods during the course of the experiment: the 
first time some moments after the opening of the 
cock R, and again some moments after its close. 
The pressure under which the steam is distilled is 
taken as the mean of the two observations which 
never differed very much from one another.” 

In the description of his tabulated results this 
statement is made :—‘‘Column 16 comprises the 
temperature of the steam on the air thermometer 
deduced from the elastic forces inserted in column 14 ; 
column 17 gives the temperature of the steam observed 
directly on the mercurial thermometers which are 
arranged in the boiler. These two kinds of tempera- 
ture necessarily differ from one another, since the 
two instruments do not admit of being compared 
together; but on taking into account the different 
course of the two instruments, it will be found that 
the temperatures observed are generally very sensibly 
higher than those deduced from the elastic forces. 
These differences often exceed those which we have 
remarked in the experiments of Table I.,and which 
were made under the pressure of the atmosphere. 
This circumstance arises from the fact, that in 
experiments at high pressures the steam in the boiler 
must present an elastic force considerably superior 
to the pressure of the air of the receiver in order to 
produce a sufficiently abundant distillation. The 
difference of pressure is, besides, too small in all cases 
to exercise any detrimental influence on the correct- 
ness of the results.” 

It is quite clear from the above quotations and 
Regnault’s indeterminate latent heat formula, that 
Regnault believed that his boiler steam and his calori- 
meter steam were in identically the same state of for- 
mation, whilst, as a matter of fact, the manipulation of 
the cocks R and R, and the mixing of his wet boiler 
steam with the air in his calorimeter, owing to the 
alteration of the pressure, altered the formation of 
his steam enormously, and consequently the quantity 
of heat which was latent. This, then, is the supreme 
practical issue :—As the heat latent in Regnaults’ 
steam varied enormously quite unknown to Regnault, 
between the time when it was produced and the 
time when the heat was measured, what did he 
actually accept as the latent heat in steam ? 


REGNAULT’S APPARATUS, 


Regnault gives no diagram of his apparatus, so the 
author has prepared one from the written description 
and drawings. The cock R and the calorimeters C 
and C, are traced from Regnault’s drawings ; the rest 
is purely diagrammatic. The text specifies some 
device for keeping the artificial atmosphere at an even 





526 





THE ENGINEER 














temperature, and cocks in the pipes connecting the 
calorimeters with the air receiver E F, but apparently 
this was omitted in practice, at least the drawings 
appear to support this view. 

Steam was produced in a still or wet steam boiler 
fitted with a worm in the steam space, and a thermo- 
meter in both the steam and water spaces ; the steam 
then passed through a steam-lagged pipe to the cocks 
R and R,. The two-way cock R admitted steam to 
the calorimeters C and C,, two calorimeters being 
provided, so that two tria's could be made, if desired, 
to check the results one against the other. The cock 
R, admitted steam to a condenser. The calorimeters 
were connected to an air receiver E F, fitted with an 
atmospheric cock R,, a mercurial manometer, an air 
compressor, and an air pump. These are the points 
to be emphasised : No thermometer was placed in the 
calorimeter steam space to ascertain directly the 
temperature of the calorimeter steam, and the atmo- 
spheric cock Ry was placed on the atmospheric side of 
the calorimeter. 

To carry out an experiment, steam at the desired 
pressure was produced in the boiler, and a nearly 
equal air pressure was produced in the receiver E F 
and the calorimeters. The air in the boiler steam 
space was then removed by blowing off steam into the 
condenser, and the steam was then admitted to the 
working calorimeter by opening the cock R, the rate 
of condensation in the calorimeter worm being 
adjusted by manipulating the cocks R and R,. Why 
Regnault wished to adjust the rate of condensation is 
not stated. The rate of condensation varied in 
different experiments. The heat measurements were 
superb, the calibrations and minute corrections to 
ensure accuracy being simply marvellous ; but this is 
the point—superb heat measurements will not measure 
heat if it is not there to be measured, owing to water 
being present mixed with the steam. 


EXPERIMENTS UNDER VARYING ATMOSPHERIC AIR 
PRESSURES. 


Regnault’s object was not to measure the heat 
latent in steam absolutely free from water at the 
standard temperature and pressure, but the mean 
quantity of heat latent in steam produced under the 
varying pressures of the atmospheric air. But, on 
page 673, he says that he varied the rate of condensa- 
tion by manipulating the cocks R and R, ; that is, 
he varied by: his own acts the quantity of heat which 
was latent, not only in his calorimeter steam, but also 
in his boiler steam. The variation of the heat latent 
in his calorimeter steam was not only due to the wire- 
drawing by the cock R, but also to Regnault making 
the steam mix with the air in the calorimeter, which 
produced a secondary wire-drawing. His calorimeter 
steam was therefore sometimes apparently super- 
heated steam at a pressure below the atmospheric 
pressure, but Regnault could not possibly realise 
this fact because it was not then known that steam 
can become superheated if expanded on no load. 
The variation of the heat latent in his boiler 
steam was due to the manipulation of the cocks 
R and R, removing the free water from the portion of 
the boiler steam which was wire-drawn. At present 
it is believed that the quantity of heat present in 
steam before and after wire-drawing is exactly the 
same, but some experiments which the author made 
led to the following conclusion :—If that which is 
wire-drawn is either steam or a mixture of steam and 
water not in a free state, then the heat present before 
and after wire-drawing is exactly the same, but if that 
which is wire-drawn is a mixture of steam and water in 
a free state, then the free water is removed from the 
steam, provided it can drain back. It will also be 
noticed that Regnault says that he varied the rate of 
condensation by manipulating the cock R,, so the 
author investigated this statement. The conclusion 
arrived at was that if the steam was a mixture of 
steam and free water, and more steam passed thioagh 
the cock R, than through the cock R, a separator 
effect was produced, and whether the separator effect 
was complete or incomplete depended upon the rel=- 
tive rates at which steam passed through the cocks R 
and R,. As the weight of steam blown into the con- 
denser was not recorded, the relative rates of flow 
past the cocks R and R, cannot be ascertained. 
Regnault’s boiler steam undoubtedly carried free 
water ; at least, a comparison of his boiler with a 
modern boiler supports this view. To arrive at the 
mean latent heat Regnault took thé mean of 38 
quantities of heat, which reached, or should reach, his 
calorimeter per unit weight of steam condensed, which 
was 636.67 calorics, and then deducted 100 deg. Cent., 
which was the mean of the 38 temperatures deduced 
from the 38 barometer pressures. In only 20 out 
of the 38 measurements was the boiler temperature 
observed, and these 20 readings show that the mean 
difference between the calculated temperatures of the 
calorimeter steam and the observed boiler tempera- 
tures was approximately .5 of a degree. In not a 
single measurement was the actual temperature and 
pressure of the calorimeter steam ascertained; but 
obviously, owing to the manipulations of the cocks 
R and R, the mean temperature deduced from the 
barometer was not the actual mean temperature of 
the calorimeter steam. 

This, then, is the practical issue :—536.67 calories 
was not the mean quantity of heat actually latent in 








heat which wo:ild have been latent in the calorimeter 
steam if the calorimeter steam had always been at 
the observed barometer pressures and at the tem- 
peratures deduced from the barometer. 

It is submitted that it is impossible to form an 
opinion as to the exact state of formation of this 
hypothetical calorimeter steam without comparing 
the value 536.67 with the value 538.88, which is the 
value for the heat latent in steam, absolutely free 
from water; and this comparison shows that the 
value 536.67 applies to steam carrying a trace of 
water. This is the fact to be emphasised :—Owing 
to Regnault’s manipulation of the cocks R and R,, 
his steam went through all kinds of changes of form 
between the time when it was produced and the time 
when the heat was measured; but he knew nothing 
about it, because he based his experiments upon the 
fallacious mathematical assumption that it is the 
temperature which determines the quantity of heat 
which is latent. 


EXPERIMENTS UNDER COMPRESSED AIR PRESSURES. 


In these experiments an artificial atmosphere of 
compressed air was substituted for the natural 
atmosphere ; and the rate of condensation in the 
calorimeter worm was regulated by manipulating the 
cocks R and R,. So, for the reasons already stated, 
it is impossible to form any opinion as to the state 
of the steam’s formation to which Regnault’s latent 
heat values apply without comparing his values with 
the value 538.88; and this comparison shows that 
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the heat latent which practically agree with those of 
Regnault. Willans’ object was not to measure the 
latent heat of steam as distinct from the heat latent 
in mixtures of steam and water, but to ascertain the 
quantity of water present in his steam, by comparing 
the heat latent in his steam with the heat latent in 
Regnault’s steam. Willans made this vital qualifying 
statement :—‘‘ The steam from the boiler usually 
contained from 99 per cent. to 100 per cent. of dry 
steam, the calculation being based on the assumption 
that the steam used by Regnault was free from 
moisture.” Regnault never considered the question 
of moisture, because he based his experiments upon the 
belief that that which exists in a boiler’s steam space 
must inevitably be in one and only one definite state 
of formation. 

It is submitted that what Regnault’s experiments 
under compressed air pressures actually prove is that 
the quantity of water which can be present not in a 
free state in mixtures of steam and water increases 
as the pressure increases. 

This is the fact to be emphasised :—Regnault 
measured with superb accuracy that which he actually 
measured ; but he did not measure the latent heat in 
steam as distinct from the heat latent in mixtures of 
steam and water, because he did not dry his wet boiler 
steam, and consequently the maximum heat was not 
present to be measured. 

When it was found that the results obtained by 
Regnault and Willans supported the view that the 
quantity of water present in a mixture of steam and 
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DIAGRAM OF REGNAULT’S 


that which Regnault actually measured was the heat 
latent in mixtures of steam and water, in which the 
quantity of water present increased as the pressure 
increased. 

An attempt will now be made to form an opinion as 
to why the water increased so regularly as the pressure 
increased. ; 

It is submitted that the effect of the compressed 
air and the manipulation of the cocks R R, was to 
remove the free water from the portion of wet boiler 
steam which, when wire-drawn, produced the low- 
pressure superheated calorimeter steam, because the 
rate of flow of steam past the cock R was so much less 
than the rate of flow of steam past the cock R,. That 
is, a separator action was produced. So what 
Regnault actually measured was the heat latent in 
steam at the point where free water commences to 
exist, and not, like the author, the heat latent in 
steam at the point where superheating commences, 
or the heat latent in steam as distinct from the heat 
latent in mixtures of steam and water; that is, the 
maximum heat which could possibly be latent was 
not there to be measured, because Regnault did not 
dry his wet boiler steam owing to his basing his 
experiments on the fallacious mathematical assump- 
tion, that it is the temperature which determines the 
quantity of heat which is latent. 

Support is also lent to this view by the fact that 
Willans, who wire-drew steam carrying free water 


the calorimeter steam, but the mean quantity of | before measuring the heat latent, obtained values for 
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LATENT HEAT APPARATUS 


water at the point where free water commences to 
exist increases as the pressure increases, the author, 
acting upon the advice of the late Dr. Silvanus 
Thompson, F.R.S., investigated the matter. 

He is not prepared to say’ definitely that his 
conclusions are accurate, because he could only 
devise a deductive method, but in the hope that 
somebody will investigate the matter more thoroughly 
gives his conclusions for what they are worth. 

If steam passes through water, or is cooled after 
its production, a film of water forms on the molecules 
of steam, a portion of which can be removed mechani- 
cally, and a portion of which can only be removed by 
adding heat owing to the surface tension, and, as the 
pressure increases, the surface tension increases, and 
consequently the quantity of water which can only be 
removed by the addition of heat increases. 


EXPERIMENTS UNDER RAREFIED AIR PRESSURES. 


On page 709 of his memoir Regnault makes this 
important statement :—‘‘ After every couple of experi- 
ments the cock R, of the receiver E F is closed, and 
the air suffered to re-enter into the condenser and 
boiler.” 

Note.—Obviously the word “ closed ”’ should be 
“« opened ”’ ; the mistake is in the original French. As 
specified, both calorimeters had to be used, but, as 
only one set of results is recorded, only one calori- 
meter could have been used. The cock R was there- 
fore open to the working calorimeter when the vacuum 
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was broken by opening the cock R,, and consequently 
the atmospheric air rushed through the worm of the 
working calorimeter on its way to the boiler and 
condenser ; and, as will be seen from the tracing of 
Regnault’s calorimeter, must have carried with it 
increasing quantities of water as the vacuum increased. 
The velocity of the air was very considerable, because 
these experiments were conducted at and at below 
643 of an atmosphere. 

It is submitted that. Regnault would have obtained 
different results if he had shut off the working calori- 
meter, and had admitted the atmospheric air to the 
condenser and boiler through the idle calorimeter. 
What Regnault accepted as the total heat per unit 
weight of steam condensed was therefore actually the 
total heat per unit weight of water found inthe calori- 
meter on the completion of a measurement, and conse- 
quently when working out the heat latent he did not take 
into account the water blown back into the boiler. This 
made Regnault’s latent heat too high ; in fact, it made 
the heat latent more than the maximum quantity of 
heat which could possibly be latent. 

From the results obtained in the three sets of 
measurements Regnault worked out the formula :— 
The total heat in steam 606.5 + 0.305 T calories. 
It is submitted that it is impossible to form any 
opinion as to the state of the steam’s formation with- 
out comparing the values given by Regnault’s formula 
with the formula :—The total heat in steam absolutely 
free from water and absolutely free from superheat = 
538.88 + T calories. This comparison shows that 
Regnault’s values at above atmospheric pressure 
apply to mixtures of steam and water, the quantity 
of water increasing as the pressure increases, and, at 
below atmospheric pressure, to superheated steam, 
the quantity of superheat increasing as the pressure 
decreases. The reason why this is so is because 
Regnault measured the heat latent in mixtures of 
steam and water at above atmospheric pressure, and 
lost some of the water produced by condensing his 
steam at below atmospheric pressure, the quantity of 
water lost increasing as the pressure decreased. 


CONCLUSIONS. 


Regnault did not measure the latent heat of steam 
as distinct from the heat latent in mixtures of steam 
and water for the following reasons :— 

1. Because he based his investigations upon the 
fallacious mathematical assumption that it is the 
temperature which determines the quantity of heat 
which is latent, or that the heat latent in steam at 
each individual steam temperature must inevitably be 
a constant, and the heat latent in steam at different 
steam temperatures must inevitably be a variable. 

2. Because he accepted the erroneous assumption 
that that which exists in a boiler’s steam space must 
inevitably be in one and only one definite state of 
formation, and consequently left the formation of 
his steam to pure chance. 

3. Because he worked out the latent heat in his 
steam from a formula which gives any quantity of 
heat which may happen to be latent owing to chance 
and one’s own acts, as the latent heat in steam. 

4. Because he did not dry his wet boiler steam. 

5. Because he lost some of the water produced by 
condensing his steam, owing to the way in which he 
broke the vacuum. 

6. Because he could not realise the above facts, 
owing to the then defective state of scientific steam 
knowledge. 

7. Under atmospheric air pressures he measured 
the heat latent in a hypothetical steam carrying a 
trace of water. 

8. Under compressed air pressures he measured the 
heat latent in varying mixtures of steam and water, 
nearly, if not actually, at the point where free water 
commences to exist. 

i Under rarefied air pressures he measured nothing 
at all. 

It is finally submitted that Regnault does not 
disprove the conclusions arrived at in the Finsbury 
determination :-— 

(a) That it is the quantity of water present mixed 
with the steam, and not the temperature, which 
determines the quantity of heat which is latent. 

(6) That the heat latent in steam absolutely free 
from water is a constant at all pressures. 

(c) That the heat latent in varying mixtures of 
steam and water is a variable. 

This is the whole story in a nutshell. At above 
atmospheric pressure the heat latent in Regnault’s 
steam was a variable, because it carzied increasing 
quantities of water as the pressure increased. At 
below atmospheric pressure the heat latent appeared 
to be a variable, because Regnault Jost increasing 
quantities of the water produced by condensing his 
steam as the pressure decreased. Consequently Reg- 
nault arrived at the conclusion that the heat latent in 
steam is a variable. 

As the latent heat of steam which is actually 
steam is a constant and not a variable, the accepted 
theory of thermodynamics is a mathematical myth, 
that is, it has no existence except on paper. 








For supplying power to the oilfields of Roumania, two 
power stations are established, one using water power and 
the other steam plant. Power in the Baku district of 


Russia is also furnished from two power-houses, aggregat- 
ing 20,000 horse-power. 
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A SPLENDID ITALIAN NAVAL EXPLOIT. 





Suortty before dawn on June 9th, two Italian 
motor boats were on patrol service in the Northern 
Adriatic. They were commanded respectively by 
Commander Luigi Rizzo and Midshipman Aonzo, 
and were of a type comparable to the British “ M.L.’s,” 
but capable of a somewhat higher speed. Each boat 
was armed with two 18in. Whitehead torpedoes, with 
dropping gear of the pattern fitted to picket boats, 
and two depth charges for use against submarines. 
No guns of any kind were mounted. At 3 a.m., when 
about six miles to eastward of the islands fringing 
the Dalmatian coast, Commander Rizzo sighted 
large smoke clouds, and at once proceeded in their 
direction at high speed. In the dim light he was 
soon able to distinguish the outlines of two large 
battleships, which proved to be the Dreadnought 
Szent Istvan and another vessel of the “ Viribus 
Unitis ’’ class, screened by nearly a dozen destroyers. 
The Austrian squadron was steaming towards the 
Italian coast, presumably with the intention of 
bombarding certain points. Commander Rizzo at 
once decided to attack, though the prospect of success 
must have seemed very remote. He might have 
come within extreme range and launched his torpedoes 
from a distance which would have enabled his boats 
to withdraw in case of failure. Instead, however, he 
went boldly on, burst through the cordon of destroyers, 
and discharged both torpedoes at the leading battle- 
ship at a range under 200 yards. The sheer audacity 
of the attack seems to have disconcerted the enemy, 
whose destroyers did not give the alarm until the 
torpedoes’ had been fired. The first struck the 
Szent Istvan between her funnels, and the second 
detonated a moment later just abaft the after turret. 
She listed heavily to port, and when last observed 
was lying almost on her beam ends. Meanwhile, the 
other boat, piloted by Midshipman Aonzo, had 
attacked the second battleship, which is said to have 
been the Prinz Eugen. One of the torpedoes ran 
wide, but the second exploded well astern, and 
although the sinking of this ship is not expressly 
claimed, there is reason to believe that she foundered 
before making port. Having launched their torpedoes 
the Italian motor boats found themselves in the 
midst of the Austrian destroyers, which were firing 
wildly and attempting to ram their puny assailants. 
One destroyer was disabled by a depth charge 
dropped from Commander Rizzo’s boat, and in the 
resulting confusion both boats made good their escape, 
having suffered no casualties or damage. 

An official Austrian report admits the loss of the 
Szent Istvan, but omits any mention of the fate of the 
Prinz Eugen. A few hours after the attack, however, 
Italian aircraft flew over the scene, and saw the 
disabled destroyer in tow. There was no large ship 
in sight, but the surface of the water was covered 
with wreckage. In all probability, therefore, both 
battleships went down. Only a few weeks beforehand 
a motor boat commanded by Captain Pellegrini had 
succeeded in forcing her way into the anchorage at 
Pola, where she ‘“ repeatedly’ fired torpedoes ” into a 
battleship of the “ Viribus Unitis” class. It is 
significant that no report of this affair was issued at 
Vienna, and the Italian claim to have sunk the 
battleship in question has never been denied. Hence 
there are reasonable grounds for the assumption that 
three of the largest Austrian capital ships have now 
been accounted for by torpedoes launched from small 
Italian motor boats. The original Austrian all-big- 
gun squadron was limited to the “ Viribus Unitis ” 
class, comprising the nameship, and the Tegetthoff, 
Prinz Eugen, and Szent Istvan. The design of all 
was virtually uniform, though the two last-named 
differed in minor features from the first and second 
ships. They represented a bold and apparently 
successful attempt to combine very formidable 
qualities of offence and defence in a ship of moderate 
dimensions. The normal displacement of the class 
was 20,000 metric tons, but at full load the actual 
figure was nearer 22,000 tons. To economise weight 
the twelve 12in. guns were housed in triple barbettes, 
mounted on the centre line, and so disposed as to give 
a full broadside fire of twelve guns, and an axial fire 
of six. In estimating the fighting value of the class, 
it is necessary to allow for the unusually high ballistics 
of the Skoda 12in. naval piece, which fires a 992 lb. 
projectile with an initial velocity of 2625 foot-seconds, 
and a muzzle energy of 52,000 foot-tons. There was 
a secondary armament of twelve 5.9in. guns, besides 
eighteen 11-pounders and six torpedo tubes, reduced 
to two in the third and fourth units of the class. 
A wide belt of llin. chrome steel protected the water- 
line for nearly two-thirds of its length, surmounted 
by an upper strake of 7}in. armour extending to the 
5.9in. battery, the guns of which were mounted 
behind 63in. plating. Over the heavy gun positions 
there was llin. armour. A characteristic feature of 
the class was the enormous conning-tower, a massive 
structure, built of 12in. steel, from which the ship 
could be conned and fought with as much comfort 
and facility as from the bridge. Fore and aft there 
were stout transverse bulkheads, and the defence 
against submarine explosion included lateral bulk- 
heads in way of magazine and machinery spaces 
associated with minute subdivision. Every detail 
of these ships had been most carefully thought out, 





and they were worthy successors of the ironclads 
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built at Trieste more than forty years ago, which 
Sir Edward Reed declared to be among the very 
finest specimens of contemporary naval architecture. 
On paper these four ships of the ‘ Viribus Unitis ”’ 
class were a standing reproach to the super- 
Dreadnought school, since in armament and protection 
they compared well with foreign ships of more than 
30 per cent. greater displacement. But to the more 
experienced eye they were over-gunned, over- 
armoured, and generally over-loaded for their size, 
and it was obvious that serious sacrifices had béen 
made for the sake of enhanced gun-power and 
protection. The torpedo has a way of finding out 
the hidden structural defects of any ship it comes 
into contact with, and the rapidity with which the 
Szent Istvan—and, in all likelihood, the Prinz Eugen 
as well—went to the bottom, after being struck by 
Whiteheads of only 18in. diameter, shows that these 
vessels were deficient in underwater protection. In 
consequence of political pressure from Hungary, the 
contract for the Szent Istvan was placed with the 
Danubius yard at Fiume, where her keel was laid 
in January, 1912. She was not commissioned until 
nine months after the outbreak of war. Her three 
sister ships were all built at the Stabilimento Tecnico, 
Trieste, between 1910-14. 

From every point of view this successful attack by 
two tiny motor craft on a powerful enemy squadron 
in the open sea deserves to rank as one of the finest 
naval achievements of the war. It will, undoubtedly, 
be hailed with acclamation by supporters of the 
so-called Jeune Ecole, which has consistently main- 
tained that the most effective answer to the mastodon 
is a swarm of torpedo craft, not necessarily of the 
submersible type. At first sight, the exploit of 
Commander Rizzo might well be accepted as a 
conclusive vindication of this theory. Probably his 
two boats together did not aggregate more than 
120 tons, if as much; they carried only eighteen men 
between them, and their cost was insignificant 
compared with that of the two battleships they 
destroyed, each of which was valued at nearly three 
million sterling. But it would be wrong to draw 
sweeping conclusions from a single demonstration. 
With all deference, and without the least wish to 
minimise the extraordinary skill and courage of 
Commander Rizzo and his men, we suggest that their 
success was due in some measure to the negligence 
of the Austrians in permitting the motor boats to 
come within point-blank range of the battleships. 
This circumstance points to a very slack watch on 
board the escorting destroyers. A vigilant look-out 
would have detected the approaching boats in good 
time, in which case they would almost certainly have 
been destroyed or driven off. The same gross 
carelessness on the Austrian side was manifested a few 
weeks ago, when Captain Pellegrini forced the 
supposedly impregnable harbour of Pola and sank a 
battleship under the very guns of the port, thus 
emulating an earlier exploit of Commander Rizzo 
himself, who, in December, 1917, destroyed the 
battleship Wien under precisely similar conditions. 
Many people will see in these episodes a confirmation 
of the rumours which have been rife for many months, 
touching the low moral of the Austrian sailors and 
the wholesale dismissal of officers reported to have. 
occurred last autumn. But when so much has been 
said, Commander Rizzo’s achievement still remains 
as an example of hardihood and seamanship to which 
there are few parallels in naval history. The Italian 
Navy and nation may well be proud of its valiant 
seamen, in whose deeds we find a _ convincing 
explanation of the apathy displayed by the Austro- 
Hungarian fleet during the war. 











STEAM PLOUGHING AND CULTIVATING 
EQUIPMENT. 


HISTORICAL. 


Dwrtnc the early period of the war, and before the 
submarine menace to our food supplies had begun 
to assume a serious aspect, there was a natural 
tendency to minimise the importance of agriculture, 
in view of the comparatively small proportion of the 
nation’s food supply which was produced in these 
islands. The situation has steadily changed, until 
food production at home has become a vital necessity 
in the prosecution of the war. The ploughshare is 
at the present time as valuable literally as the sword. 
Prominence has recently been given in the Press to 
the motor plough, and there has been a tendency to 
disregard the claims of the much older system of 
mechanical tillage by steam and cable haulage— 
a method which has been in vogue for upwards of 
fifty years, and has, perhaps, been more highly 
appreciated abroad than in these islands, where the 
system was first introduced. Nevertheless, it may 
come as a surprise to many of our readers to learn 
that there are nearly 600 sets of steam tackle at work 
in this country alone. They are distributed as shown 
on the accompanying map—Fig. 1—which has been 
supplied to us by the firm of. John Fowler and Co., 
Limited, Leeds, a firm that has specialised in the 
construction of steam ploughs and their development 
since the system was first introduced. The map 
speaks for itself, and the only point to which we need 
call attention here is the almost entire absence of 
steam ploughs in the western and northern portions 
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of the United Kingdom. Of the steam ploughs in 
use, we are informed that of 7 per cent. their age is 
unknown; 43.25 per cent. are between 40 and 50 
years old ; 15.75 per cent. are between 30 and 40 years 
old; 2.2 per cent. are between 20 and 30 years old ; 
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Fig. 1 
4.8 per cent. are from 10 to 20 years old: and 
27 per cent. are under 10 years old. 


MopERN PLOUGHING ENGINES. 


Although the general principles of design of the 
double-engine system of steam plough were settled 
many years ago, important improvements have been 


saturated steam. 


ploughing on the double-engine system will develop 
from four to five times their nominal power 


THE BotrLer. 


A special feature of ploughing engines is the design 
of the boiler, which has to form the foundation for the 
engine and withstand the right-angled pull of the 
ploughing rope. In Fowler's engines, the boiler is 
built up of the best mild steel plates. It is designed 


the barrel consisting of one plate with only one 
longitudinal joint. The fire-box and shell plates are 
flanged, with corners of large radii, and carefully 
annealed after flanging. The plates are planed along 
their edges, and wherever possible all holes are drilled 
in situ after the boiler has been plated together. All 
flat and longitudinal seams are double riveted. The 
rivets are of the best Yorkshire iron or mild steel, 
closed by hydraulic pressure. The fire-box 
supported entirely by stays screwed into the box 
and shell plates and riveted at both ends. The fire-box 
shell top is pressed so as to give the full thickness of 
the plate for the stayheads, while the shell sides are 
also wrapped round at each corner to provide a good 
thickness for the screwed mud plugs. 
pressure is 180 Ib. per square inch, and to withstand 
this the boiler is stiffly stayed. It is constructed to 
pass the Manchester Steam Users’ Association 
hydraulic test at 300 Ib. per square inch. To give 
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is strengthened by an external steel ring. 
is closed by a pressed steel cover with cross bars and 
bolt. For cleaning out the water space round the 
fire-box screwed brass taper plugs are fitted at the 
corners of the shell. Cleaning holes with similar 
plugs are also provided in the smoke-box tube-plate 
and in the front of the fire-box shell. 

The fire-box shell side plates are each in one piece 
extended upwards and backwards, and have machined 





recesses into which all the shaft bearings are 

accurately fitted. This arrangement gives 

strength and lightness, and ensures parallelism 
i ‘i 


aecess to the fire-box crown and tubes a manhole is | iia! veiiia at mast ‘Wiel dune ane cebvided: } 
: ; | . ; ates at © provided, but 
provided in the barrel, and the plate round the hole | : I I 


The hole | , : 
| done 800 yards of rope are provided. 


16 and 18 nominal horse-power, and when used for | 


on the locomotive principle, with weldless steel tubes, | 


The working | 


| years. 


| from the footplate. 


ploughing conditions. The engines, views of which | bunker. The tank is flanged, with large corners to 
are shown in Figs. 2 and 3, are compound, and use | 
They are of three sizes, namely 12, | while the bottom being in one piece is readily 


prevent corrosion, and is entirely machine riveted, 


renewable. The engine has special draw-bars for 
hauling the implements from place to place. 


THe GEARS. 

| ‘The ploughing and road gears, winding drum and 
| coiling gear, are all of cast steel and of improved 
| design. The road gears are operated by safety 
| eluteh mechanism, which prevents the two different 
speeds being engaged at the same time and also 
| allows the gears to be disengaged when the engine 
' is used for ploughing or driving stationary machine) 

| The speed of the ploughing gear is arranged to suit 
the land on which the engine operates and the 
implements used. The gear is operated by means 
of a four-jaw clutch driven by an upright shaft, the 
clutch being thrown in and out of gear by a lever 
When required two sets of 
ploughing speed gears can be fitted. both being arrange: 
on the upright shaft and operated by separate clutch 
levers. The crank shaft is of the double-webbed 
type, and is provided with a centre bearing. The 
sliding pinions are driven by four solid keys formed 
on the shaft. 





THe WINDING Drum. 


The winding drum is carried on a stud formed with 
a large flange, which is secured to the special mounting 
underneath the boiler barrel. THe stud is of special 
material and case-hardened. The drum has a renew- 
able toothed ring, and there are two brake bands, 
one on the drum and one on the upright shaft. Six 


in some districts where a large amount of draining is 


The wire haulage ropes are made by the builders of 
the engines, the material employed having been 
| obtained from the same source during the past fift) 
Messrs. Fowler claim to be the only firm 
| making this class of machinery which manufactures 
| its own wire ropes. 


} THE ENGINE. 


The evlinders and valve chests are steam jacketed, 


both | and the former are surmounted by a steam dome to 
ensure a supply of dry steam. 


The evlinders are 

















Figs. 2 and 3—COMPOUND STEAM CABLE PLOUGHING ENGINES 


introduced in recent times, and it may be of interest 
to review the developments in mechanical details 
which a large output and manufacturing appliances 
have rendered possible. It may be mentioned here 
that the Government, last June, placed orders for 
cable steam ploughing machinery on the double-engine 
system with Messrs. Fowler We understand that the 


between the shafts. An extra large smoke-box of 
the extended pattern is another feature of the boiler, 
the door being turned on the edge and fitted with a 
locking bolt and handle. The fire-bars are designed 
to be suitable for the coal available in the steam 
ploughing districts and the ashpan has a door 
adjustable from the footplate The cable drum stud 


fitted with a regulator, valve and gear. lubricators 
and drainage cocks, all operated from the footplate. 
The valve chests are inside and completely jacketed 
with live steam, and the makers claim for this arrange- 
ment marked economy of steam. A starting valve 
is provided to admit high-pressure steam to both the 
low-pressure and high-pressure cylinders, and to 





plants are being supplied to agriculturists under a 
Government scheme of deferred payments. The 
engines which are being supplied are the outcome of 
extensive tests with several types of engines, cylinders 
and valve gears, as well as with different types of 
boilers with and without superheaters. The tests 
were carried out as nearly as vossible under actual 


Figs. 4 and 5—CABLE PLOUGHS 


mounting is riveted to the boiler barrel. The boiler 
is lagged with wood and covered with sheet iron. 
To supply the feed-water a non-lifting injector is fitted, 
the clack-box on the boiler being of special design 
and furnished with twin valves. The engine is 
provided with a large water tank and tender, the 
back of the latter being pressed to form a large coal 


permit of better starting when the high-pressure 
crank is on the dead centre. This valve is also 
opened from the footplate and closes automatically. 
The slide valves are made of gun-metal secured to the 
valve spindles by adjustable gun-metal bridges. The 
pistons are stampings of wrought iron or steel and 
fitted with cast iron rings. The rods are of hammered 
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steel ; the low-pressure rod is extended to pass through 
the back cover of the cylinder. The crossheads are 
made of wrought iron or steel, secured to the rods by 
steel cotters, and have renewable phosphor bronze 
slippers. ‘They are protected from dust and dirt by 
covers. 

The connecting-rods are of the locomotive type and 
are fitted with lubricators. The valve rods and link 
motion for the reversing gear have all wearing parts 
case-hardened, and the valve rods are supported 
by guides fitted with brass bushes. The excentrics 
and straps are machined, and are keyed on the 
crank shaft by one large steel key. The straps have 
oil chambers to ensure good lubrication. 


IMPLEMENTS. 
The equipment ordered by the British Government 





check rod H, in which case the centre lines C D and 
EF occupy the relative positions shown in Fig. 4. 
The effect of this is to throw the plough frame out 
of balance and to concentrate the main portion of its 
weight on the shares in work, thus preventing the 
tendency to jump, and producing a uniform depth of 
tilth. An arrangement is provided whereby the 
degree of anti-balance can be regulated according 
to the nature of the soil. This comprises check rods 
H and K, which can be slackened or tightened so as to 
allow of any required movement up to the full 
amount permitted by the frame B. The ploughs are 
built of special sections, and steel is used almost 
exclusively to give the strength necessary without 
excessive weight. The shares are designed for a 
width of furrow of 10in., and the frame is also drilled 
with extra holes so that 12in. furrows can be made. 














Fig. 6—PLOUGH AND LAND PRESSER 


includes ploughs, land presses, cultivators, turning 
harrows, mole drainers, sleeping vans and water- 
carts, the whole of which can be coupled up to form 
a train for movement from place to place, and 
although the speed of transport is naturally restricted 
the whole plant is quite capable of travelling distances 
up to 35 miles in a day. 
THE PLovuGsH. 

The plough used is shown in Figs. 4, 5, and in Fig. 9, 
page 536. It is designed for cutting up to seven 
furrows and is fitted with Fowler’s well-known anti- 





Ordinarily five shares are fitted, but in order to 
increase the capacity of the ploughs, tail brackets are 
supplied which add an extra share to each end. The 
skifes are fitted with step washers for adjusting the 
dip of the share and also the width of the furrow, 
while the depth can be adjusted by the usual lifting 
screws. The ploughs are capable of taking widths 
up to about 6ft. and the general depth of work varies 
between 4in. and 8in., the travelling speeds depending 
on the depth of work and nature of the soil. One 
great advantage claimed for this type of plough is that 
the furrows are all turned in one direction, as the 








shown 11 to 13 tines. The cultivators are provided 
with lifting gear for turning at the headlands. The 
lifting is performed through the medium of the bent 
lever shown. The lowering of the tines is controlled 
by a self-acting cushioning cylinder which prevents 
damage to the points when the tines are dropped 
into the land. The machines are also fitted with an 
arrangement for preventing over-turning at the 
headlands in rough or soft land. The machines cover 
widths up to about 1lft., and can be operated at 
speeds up to seven miles per hour. The tines are of 
special steel, 44in. x l}in. section, and are carried in 
solid forged sockets. Various kinds of renewable 
chilled points are provided to suit the work which the 
implements have to perform. The leading and hind 
tines have change sockets, so as to improve the 
clearance and minimise the risk of choking when 
working in land in which trash and weeds abound. 
It is the usual custom in this country to “ cultivate ”’ 
the land in one direction and then run the implement 
over the land in a direction at right angles to the 
first cultivation. The implements are very effective 
in destroying weeds, such as “‘ twitch”? and couch 
grass. 
TURNING Harrows. 

Fig. 11, page 536, shows the turning harrows which 
are employed. in this system of tillage. These 
implements cover a width of 15ft., and are similar in 
operation to the cultivator just described, with the 
exception that the tines are carried in a separate 
underframe which can be lifted independently of the 
top frame. In addition to the ordinary lifting 
mechanism operated by the turning lever, a self-acting 
hand-lifting gear is provided. This is arranged so 
that the underframe can be lifted at will should the 
tines become choked. It will be observed that the 
tines are curved, this form having a better clearing 
action than the straight tines. For transport along 
the roads the extension wings can be raised from the 
ground and held by chains, but in the field these 
hinged wings are lowered and give a certain degree 
of flexibility to the underframe so that it follows the 
undulations. 


More DRAINING PLovuGss. 


The Government contract includes a number of 
mole-draining ploughs similar to that depicted in 
Fig. 12, page 536. Under suitable conditions, such 
as land with a strong clay subsoil that prevents the 
surface water from getting away, this is a valuable 
implement. The machine forms a duct with smooth 
sides similar to a mole track at any depth down to 
3ft., and the surface water collects in this and runs to 
a main drain cut by hand along that side of the field 
to which the land slopes. For this implement a very 
strong pull is required on the rope, and a slow speed. 
For this purpose a horizontal sheave pulley giving 
a double purchase pull is mounted on the framework. 
The mole drain is about 34in. diameter, and following 
the “mole” is a cleaner or finishing mole, which 
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balance gear. The object of this gear is to keep the 
plough steadily at work and produce an even depth 
of furrow. The mechanism is designed so that it can 
be utilised or not as desired, since it has been found 
advisable in stony land and in ploughing land for the 
first time to work on the balance principle. The 
construction and operation of this mechanism are 
shown in Figs. 4 and 5. Fig. 4 shows a plough at 
work with the anti-balance gear in action, and Fig. 5 
shows the same plough with the gear arranged so that 
the plough is converted to the balance type. When 
travelling on the road, or when swinging round into 
new work at the headlands, the pinions A rest in the 
centre of the frame B—Fig. 5—and the centre line 
C D bisects the line E F of the plough carriage, in 
which position the implement is in balance. When 
the plough is entering the land the pull on the hauling 
cable G causes the plough carriage to move forward 
under the frame until it is arrested by the adjustable 





Figs. 7 and 8—-SLEEPING VAN #AND WATER-CART 


mould boards are made right and left hand and no 
open furrows are left. 


Tae LAND PRESSER. 


Another implement provided in the British Govern- 
ment contract is the land presser—Fig. 6. These 
machines are built up of either 6 or 7 V-shaped rings 
spaced according to the desired width of furrow. 
The presser is hauled by a special arrangement 
of bars mounted on the plough frame, which provides 
an automatic means for reversal at the headlands. 
When in use the presser is drawn alongside the plough 
at a suitable distance ‘behind, so that the soil is both 
ploughed and pressed at one operation. 


CULTIVATORS. 


Fig. 10, page 536, shows one of the two sizes of 
cultivators which the equipment includes. The 
smaller size has 9 to 11 tines, and the larger one 





answers the purpose of compressing the sides of the 
drain to make them durable. To commence with, 
the mole and blade are lowered into a prepared 
‘“‘eye” and they are then drawn along. Lifting gear is 
provided for raising the mole out of the ground at 
the end of the drain. After the field has been drained 
in this way, the eyes and main drain are tiled and 
afterwards filled in and made good. We understand 
that this machine has been used extensively for 
draining large areas of land for aerodromes, and also 
for bringing into cultivation extensive tracts of wet 
land which had become derelict. The life of the drains 
depends, of course, upon the nature of the subsoil. 
In heavy clays, we are told, they have lasted for over 
twenty-five years. 


SLEEPING Vans AND WATER CARTS. 


Each set of “ tackle”? has a sleeping van for the 
crew. The vans, of which one is illustrated in Fig. 7, 
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are each fitted with a cooking stove, utensils, store 
chests, cupboards, lockers and berths for four to six 
men, and they enable the men to be housed and fed 
on the spot, thus obviating long stoppages and 
enabling the hours for work to be extended to the 
utmost that daylight will allow. There is also a 
water-cart, such as shown in Fig. 8. This consists of 
an iron drum, dft. long by 3ft. diameter, mounted on 
a steel frame and provided with a hand pump suction 
hose and delivery cock. The carts are provided with 
horse shafts, so that the cart can be taken to a 
neighbouring source of water for filling purposes, 
and engine couplings. The barrel is elevated so that 
the water will flow into the hind tank of the engine by 
gravity, and large road wheels enable the machine to 
be taken over rough land and wet places whence the 
water is usually obtained. 














Amount OF WorK Done. 


The amount of work which can be performed by 
double-engine ploughing tackle, such as we have 
described, depends, of course, largely upon the number 
of days it is kept at work, and the length of the 
cultivating season. On the Continent this period 
extends, as a rule, from 100 to 120 days, in this country 
from six to eight months, and in South Africa for 
ten months of the year. Before the war, we are 
informed, one of the 20 H.P. double-engine sets 
ploughed about 3300 acres in one season, most of the 
work being from 12in. to l4in. deep. In South 
Africa as much as 4000 to 5000 acres have been 
cultivated in a season, but the acreage will always 
depend to some extent on the size of the fields, the 
distance of the fields apart, and the kind of land and 
management. With a plough such as is used in this 
country, from 10 to 20 acres of ploughing, 25 to 45 
acres of cultivating, or 30 to 60 acres of harrowing 
are a feir day’s work. The nurhber of men required 
to operaie a set of tackle is three, but it is usual to 
employ four men, so that relief can be given at meal 
times, and the machines kept working continually 
during daylight. In cases where the machines are 
working for hire, a cook is also usually employed to 
prepare the men’s meals and get up steam before 
daylight. 

Much of the credit for the increased acreage under 
cultivation this year is due to the greater use made of 
steam tackle. During 1917 close upon 1,000,000 
acres are said to have been ploughed or cultivated by 
this means, and when the figures for the present year 
come to be published it will probably be found that 
an even greater acreage has been dealt with. This 
satisfactory achievement is largely the result of the 
action taken by the Food Production Department in 
securing the return from the Army of a large number 
of skilled steam ploughmen. The Department has 
received valuable assistance from Mr. John Allen, the 
chairman of the Steam Cultivation Development 
Association, and from the steam plough owners, who, 
in @ patriotic spirit, kept a considerable proportion of 
their machines at work throughout the winter, not- 
withstanding the shortness of the working days and 
adverse weather conditions. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





PATENT FUEL POSSIBILITIES. 


Sin,—The manufacture of patent fuel briquettes, as it stands 
to-day, seems to be about the limit of our seemingly inability as 
Englishmen to standardise this important long-delayed but 
coming industry. I really believe that many owners of such 
works are proud that this is the case. All fuel companies believe 
they possess the correct methods, and guard with care the 
inside of mixing and press room from the mind trained mechanic- 
ally. No two companies believe in the same pug or cooking 
methods, and soon. One firm swears by one pug for two presses, 
the one heating method, and another thinks that two pugs are 
really vital to cook the mixtures in before reaching the presses, 
with a certain amount of travelling space between the two pugs, 
and pug to press, for drying off steam, before actually making the 
brick. Well, does it not just prove that fuel making from smalls 
is a simple matter to-day, with this amount of latitude, providing 
you get the fine coals of bituminous, anthracite and steam, 
thoroughly treated in the following order :—Screened, washed, 
dried, crushed and separately bunkered, with mechanical means 
at outlet of these bunkers for giving off the required per cent- 
ages as required. You must wash fines to get a good fusibility 
for steam raising and the like, which follows that you must also 
dry these fines before attempting to convey, mix with pitch, or 
press into bricks ; also if you require a brick of fine texture you 
must crush as well ; the finer the crushing the better and easier 
is the mixing, with a far superior steam-raising briquette. A 
few common stoppages and complaints I meet are briefly as 
follows :—Disintegrators fail on damp coals which have not 
even been washed ; bunkers with 45 deg. tapered outlets, if of 
more than a truck’s capacity, will give trouble even on smalls 
that have been through a drier, and not been thoroughly dry 
after such treatment. I am acquainted with a firm who have a 
beautiful mechanical discharge arrangement under their bunkers 
of washed and dried fines, which is undoubtedly the acme of 
perfection, but the smalls will not run in the bunkers to this 
arrangement, and boys have to poke through holes at all periods 
of the shift to get a guaranteed percentage which is required. 
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or stacked to cool, will crack or get mis-shaped, and at times fall 
adrift. What really occurs is the high pressure obtained to 
solidify the cooked mixed fines and pitch closes or seals the brick, 
there being little or no porosity at this stage of making ; then an 
after generation of heat occurs inside the brick with the damp 
smalls whereby an internal expansion occurs, and cracked or 
mis-shapen bricks are the result. I merely mention the above 
cases to show that one must get down to smalls if a first-class 
selling article is required. 

There are firms to-day p ng good-shaped bricks without 
drying, but, of course, these people do not wash their fines, and 
their products are not classed with a washed article. 

Washing Machines.—I first propose to take the plunger type 
machine, and deal with its formation of to-day and the future. 
But before going further I wish it to be clearly understood that 
a washing machine for fines is not complete without a revolving 
or shaking screen, because you must size, and very thoroughly 
too, before washing this class of coal, when fixed ash is wanted. 
Assume, then, that the coal which we are to deal with is from }in. 
to Oim. in size, and that the specific gravity of coal and shale are 
moderately apart. The sizes of }in., */,gin., 1/,in., 4/,gin., 4/ggin., 
and below this to Oin., must be obtained before thinking of 
washing in the future machine which is to eliminate shale. 
Washing to my mind is not a difficult process if your sizing is all 
right. The machine for washing all fines below 14/,in. need not 
be of any special kind—just standard pattern—except a different 
depth of wash-tray, as would be the case on each machine for a 
given size. The sizing question I will try to deal with later on, 
and for the present must take it for granted that the sizes given 
above are obtainable for my purpose of a short review of plunger 
washers and the like. 

This machine must deal with bituminous, anthracite, and 
steam fines from various sources and seams, and without any 
adjustment to suit a change of coal, this being very important. 
Because we can, without much trouble, lump beans, peas and 
nuts into the same machine (finally size afterwards), the 

t-day desi takes it for granted that he can do the same 
with fines from ‘din. to 0in. This is where the mistake starts. 
The smaller the particles of coal get the more delicate and gentle 
treat: t is required, and the same remarks apply to the 
shale beds whose thickness must decrease accordingly. It 
follows that the energy or pulsation required to lift the large 
particles of coal will also lift the small particles of shale on 
the lumping system in a fines machine. .I am acquainted 
with one or two washing machines whose standard depth of tray 
from coal outlet is the same for all sizes of coal treated, and have 
one pulsation, depth, or throw ; this is a very big drawback. 

Now we will consider the washing tray formation and its 
fixings ; this is a very important factor on the output of tons per 
hour, relative to the superficial area of exposed tray, and the 
desirability of good clean washings. A 3in. by }in. M.S. flat— 
washing tray frame—flats spaced every 10in. apart, and on edge ; 
running parallel with flow of water, and built in a band of the 
same material, which is rigidly fixed to washer side and end 
plates, and upon which the perforated washing tray is fastened, 
will spring on plunger movement, and will wash nuts, beans and 
peas splendidly, but when this size frame is used on a smalls 
machine, you, of course, get the springy tray or deflection, and 
a moving shale bed, with very bad washing results. I have found 
that anthracite fines will not wash on a shale tray whose deflec- 
tion is just under #/,gin., and that bituminous fines will struggle 
through with fair to bad results, according to its affinity, on the 
same machine. 

It is the affinity of smalls that the future plunger type washer 
will be designed upon, and will no doubt hold its own when com- 
peting with the upward current method separation. We will 
‘arn from the thin M. steel washing tray frame to the C.I. 
grid frame that is used. Here trouble meets one very soon. 
A cast iron frame does not deflect on pulsations, but usually 
covers one-fourth of the washing area, with the result of a very 
lazy, sluggish travel of coal, and a very much decreased output 
for superficial area of tray. The lower the output through tray 
frame the higher the speed. To avoid this defect one is apt to 
increase pulsations or throw of excentric. My advice is don’t 
start a mixer. The engineer is the man who can increase output 
by decreasing moving parts and costs. 

The jig through the sieve system with felspar is to-day an 
absurd proposition, and, to be candid, not worth the room it 
takes up, if only for the low output the machines give. 

I was inspecting an ordinary looking nut type fines washing 
machine the other day which has gate outlet for shale. The 
holes in washing tray are very much larger than the fine coals 
passing over, and has a tray depth of about 7in. This machine 
washes anthracite, bituminous and steam as required, down to 
1/,, smalls mixed and at times to 4/,,in. mixed ; the machine is 
giving very good results, but would give better if slight deflection 
of wash tray was arrested and proper sizing methods adopted. 

The big fault with present-day machines is the washing tray 
area being far too large, as by the underframe of such tray so 
shall your washing results be known. The firm who has the 
least tray frame supports under the tray has the largest output 
per given area, and revoluti t The coal and shale 
has to travel over the obliterated hae of wash tray at the same 
speed as the live sections, or should do so. The more holes you 
obliterate with underframe fixings the more scraping with a 
rake the washerman has to do on the very fines machines to 
avoid actually clogging up. Separation does not take place on 
a machine tray which deflects, chokes, or has lapped joints badly 
sealed, and which form a squirt. 

The new machine should be small in design and grouped in the 
launders coming from the screen room, with a shale tray of not 
more than six square super feet ; this tray could be 4/,in. thick, 
which would almost dismiss an underframe, and give a full 
effective pulsation area. The output of these machines would, 
I am sure, be well over five tons per hour per compartment at 
about 90 R.P.M.; which should be the maximum speed for 
any washer. 

The ideal machine, given the above-mentioned level tray area, 
should not be more than 4ft. deep by 2ft. 9in. in running width, 
and being grouped the shale contents could be carried away by 
pipes from each machine to one common elevator boot for final 
discharge. I feel sure that the cost of such a system would com- 
pare very favourably with the existing machines, and under 
proper screening methods would give up to 1 per cent. of shale 
away only, and not that at times. This very low result is 
always assisted by the pitch additions that so far are necessary 
in fuel making. 

Upward Current Separators or Washing Machines.—The 

















We will suppose that a plant is producing briquettes from 
bituminous 25 per cent., anthracite 66 per cent., pitch 9 per cent., 
and that the bituminous bunker sticks for a time. The bri- 
quettes when made will fall apart ; if not on leaving the press 
then when cooling. Further, a patent brick of fuel made out 


of wet fines will press all right, but when standing on the trollies, 





hine I have in mind when thinking of this system is the 
Robinson, which is, I believe, the pi of this method, and 
has proved a good machine up to a point ; the description of 
which is an inverted cone of about 4ft. diameter at top and about 
12in. at base, with a belt of valves around this base, and fixed 
just above the shale discharge shutters. A water tank is placed 
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in the washing house roof and feeds this machine, vid the valve 
belt, and by this valve final regulation takes place for the desired 
force of water, according to the size of coal being washed ; 
there is a mechanical stirrer which breaks up and assists 
generally the coals in tr t during hing. But until the 
makers of this machine tackle sizing, which will necessitate 
slight alterations to washer, they will not feed that long-felt want 
of a guarantee to fixed ash ; that is bound to come. If possible 
sizing or grouping one’s fines is more important in this 
class of machine than in the plunger type of washer. My own 
experience and slight experiments of this system is that sizing wil! 
no doubt prove more expensive than actual washing, and that 
when one gets down to 16 mesh dry, difficulty is experienced in, 
feeding an upward current of water, the coal and shale is apt to 
float away on top of the water when being dropped from a chute 
or hopper mouth into separator—which means a wet screeniny 
system might have to be considered, and this is no doubt a 
safe way out when meeting a general group of coals, as one does 
at a fuel works ; but wet screening is a big thing, and must be 
tackled with energy and care. See screening later, wet method. 

Now I think that to get some idea of upward current washers 
I should single out with reason the sizes or cubes that these 
machines will separate, with their merits or demerits, as the case 
maybe. 1 doubt if one could separate over jin. cube of shale and 
coal, or, for that matter, jin. cube itself ; the quantity of water 
required for a fair sized plant on the above sizes would be very 
high, and in nearly all cases prohibitive. So for the purpose 
of review, relative to fuel makers’ fines, we will take fin. cube 
to Oin. 

Now we must define slurry from fines. To my mind fines go 
down to 32 mesh, and even less, but as it would not be a good 
proposition to size wet or dry below 32 mesh, we will say that 
there is a moving per cent. of slurry in that which passes through 
32 mesh. We will suppose that we are to wash or separate by 
upward current 50 tons per hour of fines, comprised of bitumin- 
ous, anthracite or steam as and when required, jin. to Oin., and 
that fixed ash is wanted with 1 per cent. allowance. The first 
consideration is, say, a wet revolving screen for the grouping of 
fines to fin., */,gin., tin., 2/,gin., 4/sgin., and all below */sgin. The 
screen must take the following lines: a 50 tons per hour wet 
revolving screen, whose travel on circumference must not be 
more than 100ft. per minute, would have to be at least 4ift. 
diameter by 16ft. long, with a fall on meshof 2deg. This 
sereen would have to be built in a water tank with hoppers 
attached to underside of tank. The tank top would come well 
above the screen shaft, and the grouped sizes of fines would 
collect in their respective compartments, where these given sizes 
would be mechanically operated by water-tight paddle valves 
geared up to main shafting and speeded according to percentages 
of screenings. Pre-determined, or otherwise, the water level 
which has to be maintained in wet screening systems would be 
lost by empty paddle valves churning out water at a bigger rato 
than the tank’s feed pipe could maintain, and incidentally flood 
chutes leading to washers and washers themselves. This means, 
when changing over from, say, steam to anthracite, that possibly 
the pre-determined percentages will all be wrong, and spare gear 
wheels might have to be handy for such paddle valves as required. 
The four brass wire meshes would approximately work out in 
the following lengths :—"/ gin. = 6ft., 4/,gin. = 5ft., gin. = 3ft., 
and */,, = 2ft., say, 16ft. in all. Excessive wear and tear will no 
doubt occur on this screen, because the whole 50 tons per hour 
would have to be upon this first mesh 4/3,in., and decrease 
proportionately as the travel of coal on screen took place. The 
above system is workable, and good grouping takes place, but is 
expensive and wants attention. 

We will now turn to the upward current separators. The 
five unwashed but sized coals would travel from paddle valves 
in their respective chutes and on to separators, where they 
would be subjected to @ given rising fountainified stream, which 
would be just strong enough in each five cases to throw the coal 
over the weir, and, of course, allow the shale to drop down 
through this rising water to a shale tank or valve, and disposed of 
in the usual way. The difficulty here will be found in the smaller 
sizes, especially on bituminous and, at times, steam fines. Wet 
fines, say, below 32 mesh, being composed of very fine slurry 
particles, have a strong affinity, and will collect together without 
much trouble, and these small collections must be broken up by 
a stronger force of rising water than that which is being used for 
the normal single particles, otherwise the combined weight of 
collected slurry balis-will find their way down and into the shale 
chamber of washer and be lost entirely. Anthracite, slurry and 
fines through 32 mesh would not, in my mind, collect together, 
but with bituminous and steam this is another matter ; the by- 
products or fatty vegetation causes this affinity when wet. To 
prove this, when at any bituminous washing plant, place your 
hand in the washing tray and examine on withdrawal ; one’s 
fingers will be covered with fine particles of coal. These particles 
adhere to nuts, beans and peas, and travel to wrong bunkers on a 
badly designed screening plant. Should you be unfortunate 
enough to have two shales in your fines it is possible to expect 
that a double set of the washers would be wanted under such 
conditions, and this is where the pulsation type of machine has 
an advantage. There is of course a possibility of extracting 
two shales from one operation, provided the extra bastard 
shale is not of a flakey nature. 

Slurry.—The slurry question is a big problem. Many people 
call fines up to }in. slurry, but slurry to me is that variable per- 
cent. which goes through 32 mesh, and quite a lot of these fine 
particles are lost in the upward current machines—the same as 
in any other system of washing, seeing that the settling tanks 
prove this. Personally, Ido not believe in the handling of fine 
settlings ; it is not a ss, I mean hanically. An effecti 
method would be to have one settling tank of cone ‘shape situated 
close to the draining elevator pocket, where all surplus water from 
this pocket would float over to cone settling tank. This cone tank 
would be coupled direct up to a centrifugal pump, by which all 
water and very fines would be pumped to main settling ponds, and 
these I would place in the roof of building right over the coal 
driers ; the then sausageified slurry fines could be drawn off and 
deposited by gravity into the drained fines mixing chamber or 
small hopper at entrance of drier itself. This method would get 
rid of slurry troubles and dispense with a roof. There are, of 
course, other methods of settling or scraper semi-settling, where 
slurry and fines, usually from jin. to Oin., are trailed through a 
tank, and so elevated by the link scraper clear of water level and 
high enough to be deposited into trucks. The faults of this 
system, although a first cheap cost, are many ; the trucks are 
turned into a draining plant, which is bad for trucks at the 
present price ; too many links and joints under water; clarification 
does not take place with a scraper conveyor moving in the 
settling tank, and this means a constant circuit is formed, vid 
pump and washers of fine particles, which will in time thicken 
your washing water, and destroy, or nearly balance, the differ- 
ence of specific gravity between coal and shale, a thing which 
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must be strictly avoided on a very fines washing system, and for 
priquettes this system is not advisable, seeing that elevation in a 
drying plant plays a big part. The top of drier, which is of 
course, the entrance for coal, should be as high as washing floor, 
or higher if possible ; then thorough drainage elevators can be 
installed, which assist very materially the drying. The area of 
final settling tanks should never be under 9 to 10 super feet per 
ton per hour of coal washed in a fines system, and in an efficient 
and properly designed plant the fine settlings of slurry should not 
be more than 1 ton per 100 tons per hour of washings, taking 
the coal treated as from 2in, down to Qin. 

Drying Coal,—This is a problem which is as yet in its infancy, 
there not being many efficient drying plants existing. I had 
charge of @ fines drying plant a short time ago and found it very 
interesting work trying to get at the root of this problem. A few 
remarks from my notes on this subject will not be out of place. To 
start with, the coal to be dried per hour was about 70 tons. Now, 
out of curiosity, take one cubic foot of washed fines fin. to Oin. 
These weigh 56 lb, approximately, or about 40 cubes per ton. 
Well, place these cubes on end and we have a 12in. square body 
of wet fine coal 40ft. high which has to be dried every minute, 
continuous of course. When I say dry, I mean dust dry, because 
a plant designed for damp dry willgive trouble in bunkers, worms, 
chutes, pugs, presses, &c., and, generally speaking, one has a 
rotten time. In fact, many dust dry designed plants are not 
75 per cent. of their time dust dry, and give trouble as indi- 
cated above. 

Now this 40ft. stack of wet coal cannot be dried in a body as 
given above, 89 we will spread it out, say, 2ft. wide, 4 thick, 
and 480ft. long. Now we will make up a steel plate conveyor 
2ft. 3in. wide, and as long as the flues found on site, into 
which we will place this conveyor, which at a speed of 
(80ft. per min. or about 5$ miles per hour speed, will be 
found an absurd rate for drying purposes, no matter what heat 
is obtainable ; so one readily sees that the drying question is 
no easy problem. You will require 65 to 70 cubic feet of enclosed 
drier per ton per hour dried, with 1 H.P. for each ton mentioned, 
developing forced draught ; and with 1 square foot grate area 
per ton per hour dried is found to give good conditions. Expan- 
sion and contraction is not equal throughout the drier, there 
being, say, 500 deg. Fah. at base and 200 deg. Fah. at head ; 
moving parts must be very few. All conveyors and elevators to 
and irom drier must be sealed, or your men in building will be 
smoked out. The upkeep of driers is not much, and they are a 
good investment to any briquette manufacturer. Many people I 
know do not take kindly to the drying system, owing to its 
expense—first cost—which reminds me of a report I read some 
time ago of truck drainage for fines, which maintained that 
slurry dumped into a truck by water chute or launder—in fact, 
a truck made into a settling tank—contained only 8 per cent. of 
moisture after standing for twenty-four hours. Now a fine dusty 
coal, with 7 or 8 per cent. of water added and thoroughly mixed, 
if put to a forced draught, will no doubt give off dust. There 
was something wrong with that report, and the same remarks 
will apply to the trucks after twelve months’ use on such a 
system. 

To conclude, my plant for fixed ash on, say, 100 tons per hour, 
size 2in. to Oin., would give me approximately 40 tons of nuts, 
beans, and peas, and sold as such, and 60 tons of fines. The 
general lay-out would consist of truck tippers of the break-the- 
rail type ; the weight of coal in truck would be the energy for 
tipping with, say, 1 H.P. motor for each tipper as a reserve if 
needed. A good, simple and strong continuous bucket elevator, 
whose speed would not be more than 50ft. per minute, and 
without skid bars, whose place would be taken by rollers placed 
every 4ft. apart. The frame or support of this elevator would be 
of ferro-concrete, and built so as to allow a stepping way on 
either side of the bucket, whereby the oiler would have easy 
access to any desired moving parts when required. 

There would be two main revolving screens, each of 70 tons 
capacity, to take out nuts, beans and peas, situated in a dust- 
proof chamber and over a hopper for collection of fines from 
tin. to Oin. The nuts, beans and peas would then travel by 
water chutes to their respective plunger type washers, after 
which the waste water would convey each size to its special 
bunker, where the water would be drained off by fixed tapered bar 
screens, attached to which would be fresh water sprayers ; each 
bunker would be of about 40 tons capacity, and in it would 
be fixed anti-breaking spiral chutes. There would be nine nut 
bunkers,.three for steam, three for bituminous, and three for 
anthracite, all set upon three roads, where I would insert a 
truck traverser which would place the trucks in proper order 
without the usual shunting when full. 

Now to return to the fines hopper, sizes jin. to 0in. I would 
adopt the dry system of screening for these sizes, and in so doing, 
to make sure of it being a success, there would be a specially 
designed shallow coal dryer, which would compare very favour- 
ably in price to the wet system of handling this material. All 
fines would be put through this drier, to ensure a perfect dry 
coal before fines sizing. Then I would put in two brass wire 
mesh revolving screens, each with a capacity of 50 tons per hour ; 
believing, as I do, that a well designed revolving screen, with 
ample reserve, is comparable to the percussion or other methods 
of screening on dust dry material, and much cheaper, there being 
very much less wear and tear on the revolver type. The collect- 
ing hoppers under these fines screens would have water launders 
attached at base, where the sized fines would be conveyed to their 
respective plunger type washing machines, after which all sizes 
would be conveyed by water—the fin. to }in. size to a draining 
elevator without water pocket, the water drawn off in transit, 
and deposited into the main water pocket. Then the fines under 
tin. would be deposited by water in the main draining elevator 
pocket mentioned above and elevated to roof, as would be the 
tin. to fin. fines, where the mixing of all these fines and deposited 
slurry then takes place prior to entering the'coal drier. The 
total of washed fines on leaving the driers would be put through a 
disintegrator and pounded up, and finally elevated to bunkers, 
which would be large enough for one week’s capacity of con- 
tinuous shifts on plant. Then in case of breakdown at washing, 
or briquette end, there would be ample reserve for such. Finally 
it is quite possible I have touched some one’s corns ; if so, I am 
sorry, and have only done so in giving my candid opinion, based 
on actual conditions met with, and my practical way to fixed ash 
may be of slight value to persons interested in this valuable over- 
seas trade, having avoided in many ways confusing figures as 
far as is possible. 

If the fuel makers of these isles do not get a fixed ash brick, 
and as far as is possible at the moment an indisputable connection 
abroad, there is the chance that we shall be left, as the Germans 
will no doubt after the war do their utmost to capture our 
markets in this line. 

SHALEFINDER. 

May 15th, 
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SUPERHEATED v. SATURATED STEAM. 


Sir,—It would seem that it must be owing to the general 
disturbance of men’s lives due to this great war, that several 
subjects of great interest on which letters have been written to 
your paper during the last year or so have failed to raise 
adequate discussion as in pre-war times. Then, any subject 
of even moderate interest seemed to bring forth great volumes 
of thought, and it must be added, often acrimony, until the 
“cover”? was put on by the editorial note ‘“‘ We cannot print 
any more letters on this subject.” 

The item ‘“ Superheated v. Saturated Steam ” has for some 
time produced in your paper a few letters at somewhat lengthy 
intervals, and one loses the thread, but the general impression is 
that the matter is not decided. It is a subject that ought to be 
definitely settled, and I would like to offer the following remarks. 

The steam engine can well be considered as only a transmission 
gear. Its object is to convert the latent power in a piece of coal 
into useful mechanical work, and in this respect resembles an 
electrical transmission line. In an electrical transmission it is 
immaterial whether the current is alternating or continuous, 
one-phase or three-phase ; the important point is to choose that 
which gives out at the work end the largest percentage of the 
force which is put in at the power end. If one could cnly 
convert coal directly into mechanical work ‘“ Ichabod ” 
could be written over the steam engine. But that is not yet ! 

In the good old days of long ago, say 1770 or so, when 
simplicity ruled, Smeaton, James Watt, and other makers of the 
steam engine, as then applied to the sole purpose of pumping 
water, always stated the amount of coal that would be burnt in 
performing so many foot-pounds of work. As far as pumping 
engines are concerned, this excellent method of test is still 
adopted. With engines used for other purposes, the problem 
of stating the form of test is much more difficult, especially in 
such an engine as the locomotive, and with the latter there are 
so very many disturbing influences which prevent truly parallel 
tests that it is not to be wondered at that the question of which 
is most economical, superheated or saturated, is not settled. 

To the user of the engine, the amount of coal burnt in doing 
a definite duty is always the point of interest, as much now as 
in the days of Smeaton, and, therefore, in testing engines, 
having what may be termed complicated duties, it would seem 
better before coming to any definite conclusion to consider the 
results obtained in engines having simple duties, such as for 
pumping mentioned above. 

From my own experience in such pumping work the reduction 
in coal consumption has been very marked by the use of super- 
heated steam. Taking large drainage pumping plants, with 
centrifugal pumps and directly connected compound engines, 
the consumption of somewhat low grade coal was 3.8 Ib. per 
W.H.P. hour. With exactly similar plants, under exactly 
similar conditions, only with engines using highly superheated 
steam, the results were 2.5 Ib. of coal per W.H.P. hour. 
Probably there are similar tests on waterworks pumps, but I 
have no figures. 

Now with two results, really parallel in all points, there 
should be no doubt, and would it not be better to accept such 
than the doubtful ones obtained by testing locomotives where 
the conditions are never parallel. 

As to why superheated steam should give higher economy, 
I am almost afraid to venture a reason. It has been said, with 
great truth, that “a man lives, not on what he eats, but on what 
he digests ;*’ even so, it seems that it is inadvisable to supply a 
steam engine with steam in an indigestible state. If a large 
proportion of the steam passes to the exhaust in the form of 
unexpanded hot water, loss must follow ; the superheat possibly 
prevents this. 

In given volumes of saturated and superheated steam at the 
same pressures, the larger energy must be in the former, as 
several of your correspondents have pointed out; but one must 
not argue from this basis that because when an engine is supplied 
with superheated steam and the power obtainable is not so 
great, that the superheat is wrong. 

Take the case of an ordinary single-cylinder engine, using 
steam at, say, 80lb. pressure, just where compounding becomes 
useful, it is well known that if the original H.P. cylinder is 
retained for the L.P. and a new H.P. cylinder added, the power 
of such an engine will fail because the M.E.P. is less, but at the 
same time the coal consumption is greatly reduced per unit of 
work, and the user has his desire. 

If only true parallelism of tests could be obtained with 
locomotives as with the simple pumping engine, the results 
would, I feel sure, prove the great advantages of superheating 
in such a way as to be obvious to all. 

It is interesting to note that in Bourne on the Steam Engine, 
published in 1846; when superheated, or, as he calls it, 
“‘ surcharged ” steam was being tried, he has two calculations 
to arrive at the saving, and in one he gives it as one-sixth, and in 
the other as one-seventh of the fuel. Of course, at his time 
superheating had to be given up because of the mechanical 
troubles with boilers, pipes, &c. 

In conclusion, I would say that the coal consumption of a 
modern triple saturated engine is usually 1.5 lb. per I.H.P. hour, 
and if we take the advertised and published results of the 
superheated engines made in this country and abroad, the 
consumption comes about 1.27 Ib. per I-H.P. hour, which is 
curiously near Bourne’s statement of one-sixth reduction. 

E. W. SARGEANT. 

Gloucestershire, June 17th. 


PRACTICE IN BRIDGE AND GIRDER YARDS FROM A 
THEORETICAL STANDPOINT. 


Sir,—In response to Mr. Kenworthy’s letter in your issue 
of May 3lst, I must confess that I do not follow Mr. Hayley’s 
argument in connection with initial stresses. It has always 
been my understanding that if the initial stress and the working 
stress are cumulative, and together exceed the elastic limit, the 
member should be considered unsafe. 

Mr. Hayley’s argument with reference to stringers with fixed 
ends seems to me more reasonable. There are comparatively 
few beams with ends either truly hinged or actually fixed. To 
design a beam with fixed ends its connections must have a 
resisting moment equal to that of the beam, and the member or 
masonry to which it connects must be incapable of angul 
movement. If it were desired to make a stringer with fix 
ends, the connection would be something more than two angles 
the full depth of the girder. The connection illustrated by 
Mr. Kenworthy is by no means rigid, as there is a freedom of 
movement at the top of the girder due to the deflection of the 
outstanding flanges of the connecting angles ; this means that 
there is some angular movement, and the amount if calculated 
will be found to be a tangible proportion of the angular mevement 
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at the end if it were hinged. It follows that the point of contra- 
flexure is much nearer the support than if the end were truly 
fixed ; consequently, the moment at the support is less. 
Incidentally, the rivet is stronger in proportion to the usual 
angle connection. The end stringer is more elastic still due to 
the lateral deflection or twist of the end cross girder. This 
argument is supported by the fact that there have been few 
failures of ordinary beam connections. Take, for example, 
Dorman Long’s or Garnegie’s standard beam connections ; these 
cannot be said to be hinged, and they certainly do not develop 
fixity. If Mr. Kenworthy’s method of figuring followed, it 
would be found that such connections, particularly the smaller 
ones, present much worse examples than the stringer in question. 
In Mr. Gribble’s letter of your issue of yesterday, he speaks of 
cross girders with rigid connections, but when connected to the 
posts of lattice girders of usual proportions the deflection of the 
post gives an angular movement almost corresponding to that 
of free ends. It would be very dangerous to arbitrarily call 
such girders “ fixed,” and design them accordingly, as they 
would be weak at the centre. Ido not think that this universally 
adopted detail is a source of danger, though it may be open to 
improvement, but it would appear advisable to use deep girders, 
or to limit the deflection, asis done by the American Specifica- 
tions, so as to reduce the angular change at the ends. 

These discussions are all very interesting and useful, but when 
I first wrote you on the subject of bridgework, it was to draw 
attention to the vast number of structures erected in this country 
without any apparent knowledge of even elementary principles, 
such as long span lattice girders with top chords of indeterminate 
length and without any lateral support. I still think that our 
main efforts should be devoted to the elimination of such 
atrocities, and, as Mr. Gribble says, to securing uniformity of 
ideas in design and workmanship of various classes of work. 

H. R. Wuire. 


London, E.C., June 15th. 


GEARED AIR PROPELLERS. 


S1r,—The remarks, together with your Editorial note at the 
foot of same, by Mr. W. B. Challen in your last issue are full of 
interest. I am certain that the Germans would not have 
designed the propulsion machinery for their large aeroplanes 
with only the thought of using up some old stock airship 
propellers. The fact that the direct-coupled air propellers give 
off so much noise is sufficient to warrant the assumption of 
high losses, and the reason why the Germans gear down their 
propellers is one of simple efficiency, as well as securing a 
certain reduction in noise. 

There is, however, a limit to the reduction in revolution speed, 
as there must be a sufficient area to deal efficiently with the 
power being transmitted and economically utilised ; this great 
area means a large diameter, this means strength, and weight, 
and as wood is still used for these air propellers, is it very 
surprising that even as high a revolution speed as 877 R.P.M. 
is used from an engine speed of only 1350 R.P.M.? 

Further, as the power and speed of aeronautical machines and 
the distance to be flown increase, the demand on fue! efficiency 
goes up, consequently the revolution speed of primes movers 
also goes up, and propellers go down, in speed, and so the use 
of gears. 

I consider that there is an enormous waste taking place at the 
present time in all aerc tical hi by. the want of 
knowledge of the higher thermo-dynamics and the many 
important characteristics of screw propellers in air. My views 
are that the problem of the water propeller is practically the 
same as the air propeller ; it is well known now that high speed 
displacement of water means cavitation and losses, and it is the 
same in the air. 





Wituiam P. DuRTNALL. 
London, 8.W., June 18th. 








SINKING A LARGE OPEN-WELL CAISSON. 





TuE foundation of the new waterworks pumping station 
at Louisville, U.S.A., is a concrete caisson 90ft. square 
and 35ft. deep, having sixteen octagonal dredging wells 
14ft. by 14ft. This octagonal form allows of diagonal 
as well as rectangular arrangement of the steel reinforcing 
rods. The outer walls are 7ft.'6in. thick, with cutting 
edges faced with steel plates. The cross walls are 6ft. 6in. 
thick, with cutting edges about 3ft. above the level of 
those of the outer walls. When the work was planned, 
consideration was given to the possibility of having to use 
compressed air, and this was one reason for adopting the 
concrete construction. Thesituation was on the bank of 
the Ohio River, in sand and fine gravel. After levelling 
the site, a line of 50ft. steel sheet piling was driven to 
prevent flow of material during excavation. The steel 
plates of the cutting edges were riveted up on blocking : 
the forms or moulds placed and concrete poured for a 
height of 14ft. After fourteen days the forms were 
removed and dredging was started by three cranes erected 
on trestles, so as to cover the entire area. The concrete 
was then built up in 8ft. courses, each course being left 
for ten days before excavation was resumed. At times 
the caisson ‘‘ hung-up,” and on two or three occasions 
there were ‘“ blow-outs” when the eaisson was thus 
hung-up and excavation progressed below the cutting 
edges. In one such case the caisson dropped 12in. in a 
few minutes. The average daily sinking was 27in. When 
within 18in. of the rock on which it was to be landed, 
excavation was stopped and jetting pipes for water at 
70 lb. pressure were sunk along the outside so as to loosen 
the materia! until the caisson came to bearing. 








A METHOD of casting shell with uniform thickness of 
wall and smooth finish appears in Stahl und Eisen for 
January 3lst. One arrangement described consists of a 
mould in three sections—ogive, body and base plug—and 
a core piece, all these parts being made, stoved and 
gauged by preliminary processes and then used in a 
three-stage moulding box of the current pattern. It is 
only nec to dry the special mould shells and core 
instead of the complete heavy box of sand. Another 
process consists in fixing the core piece in a suitable base 
block, which is also shaped to hold the main pattern, 
sand being rammed in or packed by a mechanical jigger. 
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THE COLLIER WITH DECK AWASH 


SALVAGE OF MERCHANT SHIPS. 


THERE is one phase of Admiralty work of which 
little or nothing has yet been written, although it has 
been known to a great many people that a large staff 
has been engaged in important operations since the 
outbreak of war. Reference is made to the, Salvage 
Department of the Admiralty, which, although it was 
originally formed for the salvage of war vessels, has 
since the autumn of 1915 been largely and, indeed, 
mainly engaged in the salvage of merchant ships 
damaged or sunk by submarine attack, contact with 
mines, or other hazards of sea service. The state- 
ments which have been made in Parliament from 
time to time as to the large number of merchant ships 
saved after submarine attack and under repair have 
thrown an indirect light on the work of the Salvage 
Department, but until now no details of what has 
been accomplished have been available for publi- 
cation. 

It is a somewhat curious fact that a dominant 
naval Power like our own did not until the outbreak 
of war possess a salvage section, but was content to 
rely on private enterprise for this class of work. It is 
probably correct to say that before the year 1914, 
not only was the Navy without appliances of the type 
required for salvage work, but there were no lifting 
vessels in existence for sea service, although some 
harbour authorities had small ships equipped for that 
purpose. When on the outbreak of war it became 
necessary to form a Salvage Department, it was 
wisely decided to enlist the services of those who had 
been associated with such work under ordinary 
commercial conditions, and as the scope of operations 
of the salvage service extended from warships to 
merchant vessels, it has been necessary to incorporate 
into an Admiralty department, headed by a well- 
known salvage expert, whilst practically all the exist- 
ing alvage associations, and even the few private firms 
which have not yet been included in the service, 
continue their work under Admiralty control. The 
position at the present time is that salvage work 
arising out of the hazards of war, as well as ordinary 
marine casualties in all parts of the world,is by an 
agreement which has been made between underwriters, 
shipowners, and the Admiralty, dealt with through 
the Admiralty Salvage Section. It is understood, 
too, that similar arrangements have been made by 
the naval departments of our Allies, and that the 
general scheme in operation has been worked out by 
a Joint Salvage Council. 

It was not until October, 1915, that the magnitude 
of the losses of merchant ships from submarine attack 
made it necessary to extend the Admiralty Salvage 
Department to deal with this problem, and the 


| process of expansion has been continued down to the 





present day, when in home waters alone there are 
ten salvage vessels, shortly to be increased tojtwelve, 
constantly at work, and a larger quantity of plant 
and equipment than has hitherto been assembled for 
such work is at the disposal of the authorities. An 
indication of the scope of the work which has been 
performed may be gathered from the statement that 
from October, 1915, to December 31st, 1917, 260 
merchant ships, mostly of considerable tonnage, 
were salved. The figures for the present year are 
suggestive of the increased efficiency of the salvage 





service, the number of ships saved after suffering 


THE COLLIER RAISED 


An outstanding example is the progress which 
has taken place in the raising of vessels sunk in deep 
water by means of pontoons or lifting craft. Until 
the war period, a vessel sunk in deep water, whose 
actual displacement was more than about 1600 tons, 
was usually written off as a total loss, as quite apart 
from the financial considerations which were at that 
time, the principal determining feature in salvage 
work, it was not thought that a sufficient number of 
wire ropes could be placed under a vessel of a greater 
weight than 1600 tons to ensure each of them bearing 
an equal strain so that they would not cut through 
the shell plating. Heavier weights have, of course, 




















COLLIER BEING TOWED TO REPAIR YARD 


damage from mine.or torpedo having been in 
January 14, February 41, March 37, April 36, and 
May 19, making a total of 407 ships since the Admiralty 
Salvage Department undertook this branch of work. 
These figures, it may be noted, refer entirely to home 
waters, but, in addition, a great deal of work has been 
carried out in the Mediterranean and in other seas 
visited by hostile submarines. This is an eminently 
satisfactory record. 

A great variety of work has been undertaken by 
the Department, and, as experlence has been gained, 
new types of salvage machinery have been developed, 
and a considerable advance made in salvage practice. 





been lifted by other methods, but the experience of 
the war has indicated that lifting by wire ropes is by 
no means limited to a weight of 1600 tons. 

In the example illustrated above, a large Go- 
vernment collier partially filled with coal was sunk by 
collision in twelve fathoms of water, blocking a most im- 
portant channel and anchorage. Her removal became 
a matter of urgent necessity, but owing to the strong 
local tides and chances of bad weather it was not 
practicable to build cofferdams or any similar device, 
and there were no alternatives but demolition by 
explosives or an attempted lift by means of pontoons. 
The destruction by explosives meant a long and 
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costly operation, as each piece would have had to be 
lifted and taken away to avert the fouling of the 
anchorage, which was used by the largest type of 
vessels. It was decided to attempt lifting, the 
weight being calculated at 3500 tons, including the 
mud which had accumulated. It was proposed to 
reduce this weight to about 2800 tons by emptying 
the ballast tanks and forepeak of the vessel by means 
of compressed air, and the necessary connections 
were made by divers for this purpose. It was found 
that the vessel had sunk into the mud past the turn 
of the bilge, and the prospects were not encouraging, 











OIL TANKER ON FIRE 


especially as another deep draughted vessel coming up 
the channel had grounded on the upper works of the 
sunken collier, crushing down all the deckhouses and 
other erections flush with the deck. An attempt 
to lift the vessel was, however, made. Considerable 
difficulty was experienced in placing the lifting ropes 
in position under the ship, owing to her being so far 
down in the mud and the necessity}for the “divers 
sending up all the débris of masts, funnels, &c., which 
were lying on the bottom alongside the ship. After a 
great deal of sweeping work by the salvage vessels, 
sixteen 9in. wire ropes were eventually placed in 


was pumped out and floated, and placed high and 
dry onthe beach. It was then necessary to strengthen 
the patch over the fracture to enable the ship to 
proceed to a repairing port. The bottom being mud 
the lower part of the fracture was not accessible. 
The mud was, however, dredged out and a cofferdam 
reaching above high water mark constructed and 
fastened to the ship’s side, when it was, of course, a 
comparatively simple task to plate up the aperture. 
This vessel was repaired and afterwards made many 
voyages, her career being finally ended by torpedo 
attack. 

Another notable piece of salvage work which was 
carried out quite recently, was in connection with a 
large oil tank steamer which was only built last year. 
This vessel struck a mine and caught fire, but was 
eventually beached. During the early stages the fire 
was on the forward side of the bridge, and the wind 
being aft, it was possible to confine the outbreak to 
the forepart of the ship. Unfortunately, several 
explosions took place, and the after end of the 
vessel also took fire, mainly owing to a change 
of wind, and there was no other course to 
pursue but to sink the vessel, which was done by 
firing about forty shots into the hull. The next 
operation was to send divers down to plug up the 
shot holes and to patch her up sufficiently to enable 
her to reach her repairing port, which was successfully 
done. 

A third case to which reference may be made was 
the salving of a comparatively new vessel carrying 
a cargo, mainly of foodstuffs, valued at £3,000,000. 
The vessel after being torpedoed was taken in 
tow by rescue tugs, but sank before she could be 
put very high on the beach. The position when she 
was handed over to the Salvage Department was that 
at low water the shelter deck, which was 57ft. from 
the bottom of the ship, was just awash for about two 
hours. This ship also was successfully salved. The 
damage was of an extensive character, the torpedo 
having made a hole, between No. 1 and No. 2 hatch 
40ft. long by 28ft. deep. Ordinary pumping plant 
would, it was determined, have been useless in 
this case, as it would not have given the necessary 
lift. It was finally decided to employ the submersible 





motor pump, which has during the war period given 





stokehold and engine-room. The forward ’tween deck 
hatches over the damage were then closed up and 
made water-tight. The motor pumps being started up, 
it was found possible to pump out the stokehold, 
engine-room and all after holds. Cargo having been 
discharged, pumps were placed in the forward shelter 
deck and the water pumped out of that part of the ship. 
The lower holds were still, however, full of water, but 
it was possible to move the ship into a better position 
onthe beach, a gain of 18ft. being obtained in this way, 
with the result that all the shelter and ’tween deck 
dried down. The final stage of the salvage was the 
discharge of some thousands of tons of cargo, con- 
sisting principally oi foodstuffs, and by this means the 
vessel was lightened sufficiently to be floated off the 
beach and taken to a repairing port. The capacity 
of the pumps employed ranged from 500 tons to 300 
tons of water per hour. Other examples could be 
given, but these three cases indicate the character of 
the work. It can readily be understood that these 
and other salvage operations have been carried out 
under extremely hazardous conditions. 

Weather is a constant enemy of the Salvage 
Department; work which has taken many days 
to carry out being sometimes swept away by a single 
heavy sea. One of the greatest troubles attending 
the work has, however, arisen from the accumulation 
of gas in the holds of sunken vessels, due to 
decomposed vegetable matter, decayed meat and 
cargoes of that description, and men engaged in the 
work have sometimes lost their lives. In one 
particular case, four men were overcome by gas. 
Special trouble has arisen from the gas given off by 
grain, which develops sulphuretted hydrogen and 
this causes semi-blindness and violent sickness. 
It is stated, however, that a discovery which has been 
made during the war has the effect of rendering these 
gases innocuous, and it is now possible to carry on the 
work freely as soon as the presence of the gases has 
‘been detected, and the rotting cargoes sprayed with 
the special preparation of which the antidote consists. 

In addition to a constant increase in the salvage 
fleet, and of personnel, and to an improvement in the 
methods adopted of carrying out work which has to 
be performed with the constant risk of attack from 
enemy submarines, steps have been taken to expedite 

















position under the ship and brought up to four 
Admiralty lifting craft placed over the wreck. Each 
of the wire ropes had a guaranteed breaking strength of 
250 tons. When everything had been prepared, the 
water was emptied from the ballast tanks and forepeak 
by compressed air, and the first lift was successfully 
mage. From actual calculation of the displacement 
of the lifting vessels, it was found that they were 
carrying a load of 2750 tons, and this weight of ship 
was carried a distance of over one mile and moved 
inshore clear of the anchorage. Several other lifts 
were made, and the vessel gradually carried along 
towards shore until her decks were almost dry at 
low water. The next stage of the operations was to 
send divers down roughly to patch the hole caused 
by the collision, and that having been done, the vessel 
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SALVAGE OPERATIONS ON A FOOD SHIP 


many proofs of its value for salvage work. The 
most striking feature of this pump is that water is 
allowed to circulate through it, and it is only enclosed 
to keep floating débris from the working parts. It 
can be lowered from the decks of the salvage steamer 
to any position under water, and worked by current 
supplied from the salvage vessel. In the case under 
consideration the motor pumps were placed in the 
stokehold of the vessel to be salved and operated by 
electric cable from the salvage ship, although in cases 
where it is not possible to obtain current from such 
a*source submersible motor pumps with enclosed 
generators working off paraffin oil engines have been 
designed for placing on board a wreck. The pumps 
having been put in position holes were drilled in No. 4 
and No. 5 holds to enable the water to drain into the 














the process of repair by the employment of what may 
be termed a standard patch for torpedo damage, 
which can be put in position very quickly, and can, 
moreover, be used over and over again. 

The question naturally arises, in view of the advance 
made in methods of salvage, whether in the after-the- 
war period, it will be possible to salve many of the 
valuable ships which have been sunk, and the position 
of which is known. It may be definitely stated that 
the chances of successful salvage work in this direction 
are very remote. The depth from which vessels have 
been lifted by the compressed air process is fifteen 
fathoms. It is known, of course, that the limiting 
depth at which divers are able to work is thirty-five 
fathoms, and there is not the remotest chance, as has 
been suggested in some quarters, of salving vessels 
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which, like the Lusitania, have been sunk in deep 
water. The actual working depth of divers would 
really be about twenty-five fathoms, and under 
ordinary commercial conditions it would not be 
possible to undertake salvage work at a greater depth 
than twenty fathoms. There are, of course, other 
objections to conducting successful operations in 


great depths of water, one of which is the difficulty , 
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Fig. I—SECTIONS 


of using the pneumatic drill, and although it has been 
suggested that electric drills could possibly be 
employed, there is no experience available to form a 
definite opinion on that point. It may be taken for 
granted that, working as the Admiralty is at the 
present time, without any restriction from a com- 
mercial standpoint, attention is being given to every 
ship which it is possible to salve, and the hopes which 
have been entertained of a great opening for enterprise 
in this direction after the war are based on a 
misapprehension of the conditions under which alone 
successful salvage operations can be conducted. 








REPAIRING A DROP STAMP POUNDATION. 


So much trouble has been given by drop stamp foun- 
dations in general, that an account of a rapid repair which 
was executed to a foundation of this type, which gave 
way under stress of work, will be of interest. 

The foundation which failed had been laid in poor 
waterlogged ground, and consisted of a bed of concrete 
22ft. by 20ft. by 10ft. deep. This concrete was reinforced 
with old railway rails, red brick being used as matrix. 
The failure consisted of large vertical and horizontal cracks 
across and under the anvil block, which caused it to sink 
and loss stability. The anvil block itself had been cast 
with a rising head, which came on the underside when 
the anvil was in position, and had not been removed, but 
was buried in the top concrete of the foundation. No 
timber or other cushioning materia] had been placed under 
the block. At the time of the failure the stamp was in 
daily uss on very urgent work, and it was necessary to 
execute the repairs in the quickest possible time and with 


the minimum of disturbance to the surrounding grvuund | 


and tools. 

Time and space did not permit of the bed being entirely 
excavated and replaced with a properly designed concrete 
bed, as, apart from other considerations, the work would 
have taken much too long to execute, besides which the 
concrete would have required too long a time to st pro- 
perly. Wooden piling was out of the question, because 
of the displacement which would have been caused by 
large wooden piles, and, cons2quently, the consulting 


engineers, Messrs. Hal Williams and Co., who had been | 


called in to advise in the matter, decided, after removing 
a sufficient portion of the original foundation by blasting, 
to employ piles consisting of rolled steel joists, driven to 
“‘ refusal,” and to support the foundation on them. The 
depth at which “ refusal”’ would be met was an unknown 
quantity, and, therefore, provision had to be made for 
jointing the piles as they were driven. Cast iron cleats 
were also bolted to the webs of the piles at two levels in 
order to increase the bearing surface as much as possible. 
The arrangement of the piles and the curve of pene- 
tration of the first pile are shown in Fig. 1. It will be 








noticed that the first pile ‘‘ refused ” at a depth of 38ft. 7in. | the piles might have to spread was counteracted by their 
after having received 2706 blows from a 25 cwt. monkey, | being tied together by pieces of old rail, as illustrated in 
with a drop of 5ft. The rest of the piles “refused” at | Fig. 1, and the cavity between the piles was filled up with 
practically the same depth. The difficulty of trueing off | concrete, reinforced near the bottom, to act as packing. 
the head of each pile exactly level with its neighbour | When the hammer was restarted it was found that the 
would have been very great and the work laborious, in| work could be done with a smaller number of blows than 


addition to which the b2aring surfaces would have been | 


were necessary on the original foundation, while the vibra- 


very small, and so each pile when driven was trimmed off | tion round the stamp was markedly decreased. 
level with only approximate regard to its neighbour, and | 
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AND PLAN OF FOUNDATIONS, AND PENETRATION CURVE OF PILES . 








STANDARDISATION OF MILLING CUTTERS 
AND SMALL TOOLS. 


THe British Engineering Standards Association—by 
which name the Engineering Standards Committee wil! 
in future be known—at the request of a large number of 
manufacturers who have felt that lack of standardisation 
has hampered production and retarded progress, has 
recently formed a representative sub-committee to deal 
with the standardisation of milling cutters and small tools. 
The work coming properly within the scope of Colonel 
Crompton’s Sectional Committee on Machine Parts, he 
presided at a conference at which the principal firms and 
associations interested, both makers and users, were 
present. Representatives were also present from the 
Ministry of Munitions Small Tools Department and Wool- 
wich Arsenal. The subject was fully discussed, with 
the result that the meeting was unanimously in favour of 
standardisation being undertaken. 

The sub-committee is under the chairmanship of Mr. R. 
| Dumas, of the British Thomson-Houston Co., and a 
| number of panel committees have been nominated to 
| undertake the detailed study of the subject as follows :— 
| Panel I., Form Relieved Cutters ; Panel Il., Non-relieved 
| Cutters ; Panel III., End Mills ; Panel IV., Reamers. 
| On account of the pressure under which the industry 

is working at the present time, the committee has decided, 
| in order to save the time of the members, that the work 
shall be carried out by these panels at convenient centres, 
those selected being Birmingham, Leicester, Manchester 
and Sheffield. The detailed reports of the various panels 
will be considered by the sub-committee sitting as a whole. 
In view also of the large amount of American machinery 
in the country, it is hoped to establish close and direct 
co-operation with American engineers and manufacturers 
| through the American Society of Mechanical Engineers ; 
| continental practice will, doubtless, also be taken 
| account of. 

It is quite realised that the work being undertaken, 
important as it is, will be largely in the nature of recon- 
struction work, and that the standards arrived at can 
only be introduced gradually on account of the amount 
of machinery already installed ; yet on all sides expres- 
sion has been given to the desire for such standards to be 
formulated without further delay, in order that gradually 
the present unsatisfactory position may be effectually 
ameliorated. 


| 











In an editorial article, headed ‘* Pseudo-Data,” in 
Power, the writer takes Mr. C. E. Stromeyer to task for 
the figures which he gave at the Institution of Mechanical 


was then fitted with a cast steel cap which sat securely | Engineers regarding the fewness of boiler explosions in 


on its top. 


this country compared with those in America. Power 


The caps, when in place, were marked off relatively to | says that as reported the figures are significant of nothing. 


each other. 


They were then removed and their tops| It does not question that per unit number of boilers 


machined individually in a planing machine, the result | in service in America there are more boiler explosions 


being a dead level surface. 


A view showing the thirty-| than occur in England. The excellent supervision by 


six piles, with their caps in position, is shown in Fig. 2. the Board of Trade and the service to members by the 
A piece of steel boiler plate was laid on the tops of the Manchester Steam Users’ Association, for which Mr. 





Fig. 2—FOUNDATION PILES WITH STEEL CAPS IN POSITION 


with lugs. 


caps, and on it were arranged two layers of oak cushion- | Stromeyer is chief engineer, are influential factors in 
blocks 12in. square in cross section, which in their turn | preventing boiler accidents. 
were covered with a toughened cast iron block furnished 
The anvil block, which had in the meantime 
been planed on the underside by a special tool] rigged up 
for the purpose, was placed in position on top of this cast 
iron block with a layer of hard wood packing between, 
and the work was completed. Any tendency the top of respectively. 


But data, or more correctly, 

perhaps, statistics, given or reported in such loose manner 
were better unsaid. The reader or listener should know what 
| is considered as an explosion, and what relation the terms 
| of the ratio 10: 200 deaths per annum bears to the total 
| number of boilers installed or in service in the two countries 
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RAILWAY MATTERS. 


In 1917 the railways of the United States consumed 


approximately 175,000,000 tons of coal. 


Tue official returns show that the membership of the 
National Union of Railwaymen stood at 401,579 at the 
end of last year, this being an increase of 61,451. 


Tar President of the Board of Trade has informed 
Captain Rupert Guinness that the number of season 
tickets issued by ten of the principal railway companies in 
October last was greater by 65,000 than the number for 
1916, and that, on the figures for five months of 1917, as 
compared with 1916, there was an increase of over 30 
per cent. 

AN interesting point has just been decided by the House 
of Lords. For the carriage of frozen salmon from Alaska 
and British Columbia, the Midland Railway Company 
wanted to charge Class 4 rates, in that the fish was “ fresh,” 
or, alternatively, Class 3 rates, in that frozen fish was not 
classified. The fish is frozen immediately after being 
caught, and so packed as to be capable of remaining fresh. 
It has now been decided that it comes under Cless 2, 
Preserves (fish, fruit, meat and provisions) in casks, boxes 
or cases. 

WE understand that the International Railway Com- 
pany, Buffalo, intended to put in service on Sunday, June 
9th, its new fast express through trolley line between 
Buffalo and Niagara Falls, which has just been completed 
at a cost of some £400,000. The running time between the 
city limits of the two cities will be less than twenty-five 
minutes, or fifty-five minutes between the central termini 
in each of the cities. The line is constructed over private 
right of way outside the cities, to relieve the heavy traffic 
on the old route, which will be continued on a ninety- 
minute schedule. 


As indicative of one of the results of the control of the 
railways of the United States, it may be said that in accord- 
ance with an order issued by the Director-General of 
Ruilways, the Baltimore and Ohio express trains between 
Washington and New York have been transferred from 
the Central of New Jersey Railway Company’s terminus 
in New Jersey to the Pennsylvania Company’s terminus 
in New York City. The trains will run over the Phila- 
dolphia and Reading Railroad from Philadelphia to Bound 
Brook as now, and thence to West Newark Junction, over 
the Lehigh Valley Railroad, where they will get on to the 
Pennsylvania system. 


Tue Hungarian State Railways intend to establish a new 
locomotive factory. They already possess one at Budapest 
which is capable of turning out some 300 locomotives per 
year. As the Hungarian State owns suitable iron- 
works, a large new plant would add considerably to its 
output and its power to compete in exporting. The 
question has also been raised whether the Austrian State 
should not undertake the manufacture of rolling stock. 
The Austrian locomotive factories, which produced over 
400 locomotives per year in time of peace, turned out 366 
in 1916, and 328 in 1917. The Skoda Works also intend to 
establish a locomotive plant. 


Tue Pennsylvania Bridge over the Ohio at Louisville, 
Ky., the entrance of the South-West System to the city of 
Louisville, was, according to the Railway Age, seriously 
damaged by fire on May 6th. The bridge is undergoing 
reconstruction, and the fire occurred in the timber false- 
work, and the counterweight forms in the south tower of 
the vertical lift span, which is over the Government canal 
on the Kentucky side of the river. Owing to the initial 
blaze being high up on the tower, difficulty was experi- 
enced in fighting the fire, which was not extinguished for 
several hours, and did serious damage to the steel work of 
the tower. The cause of the fire is not definitely known, 
but is assumed to be a spark from a passing locomotive. 


THE Government Railway in Alaska will not be finished 
before 1921, or considerably later than the date calculated 
when the work of building the line was begun. The line is 
now 65 per cent. completed, but more time may be required 
to build the unfinished third than was required for the 
completed two-thirds. About 6000 men were employed 
in the field last year, but it is expected that not more than 
3000 men can be obtained this year. The chief efforts will 
be directed to completing the main line between Seward 
and Anchorage, and to laying the lines towards Fairbanks. 
It is hoped to open the line from mile 215 to mile 265. 
The Government had up to the end of May spent on this 
railway an aggregate of 23,670,000 dols. The original 
estimate of the cost of the line was 35,000,000 dols., but on 
account of the increased cost of labour and materials the 
present estimate is 40,000,000 dols. 


A NEW reinforced concrete coaling station has recently 
been completed on the Lehigh Valley, at Manchester, N.Y., 
which is notable not only because of the volume of storage 
space and capacity of the receiving and discharge facilities, 
but also because of a number of innovations incorporated 
in its construction. Duplicate receiving and hoisting 
facilities, an arrangement for mixing the various kinds of 
coal as received, and an unusual compactness and con- 
venience in the insta]lation, are among the special features 
that deserve notice. The reinforced concrete storage bin 
is 70ft. by 52ft., and is elevated on concrete columns so as 
to serve locomotives standing on six sets of lines, four of 
which pass under the structure while one passes along each 
end. The elevating towers are separated from the bin 
structure by a distance of 39ft., the coal being transferred 
f rom the tower to the bin by means of two bridges spanning 
the intervening distance and forming a part of the super- 
structure covering the top of the bin. The elevating 
equipment is in duplicate. Each elevating tower receives 
coal from a separate track hopper 20ft. long, from which it 
is fed automatically into the elevating bucket by means of a 
measuring coal] feeder of 2} tons capacity, this feeder being 
actuated by the ascent and descent of the elevating bucket. 
The bucket in turn is raised and lowered by an independent 
electric hoist, having a capacity of 75 tons per hour. Since 
there are two elevators 150 tons of coal can be received 
from cars and distributed in the bins each hour. One of 
the chief advantages of this duplicate equipment is that 
the plant may be served by either of the hoists alone in case 
the other is out of service. 
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Txe Bush Terminal in New York uses 12,000,000 kilo- 
watt hours per annum for charging electric trucks alone. 
This figure is some indication of the possibilities of this 
large and praetical field for the use of electric energy. 


Ir has been reported that the first bombardment of 
Paris by the new German long-range gun was recorded 
by the seismographs in the Eastern Universities of the 
United States. If such were the case, the apparatus used 
must be very much more sensitive than that in use in 
any other observatory, for it is only with the greatest 
difficulty that gunfire can be recorded within a few miles 
of the gun. 


MULTIPLE-ARCH reinforced concrete dams are growing 
in number in America. One of the largest, which will 
eventually rise 145ft. above its rock foundation, is partly 
completed in connection with the water supply of Salt 
Lake City, Utah. It is intended to store a billion gallons 
of flood water to meet emergency supply conditions in the 
city. The dam, known as the Mountain Dell Dam, has 
reached a preliminary height of 100ft., which gives 
300,000,000 gallons storage. 


Owrne to the scarcity of grease in Germany, engineers 
in that country are paying much attention to other forms 
of lubricating material. Der Papier-Fabricant says 
that from 40 to 60 per cent. of tallow mixed with mineral 
oil is effective and economical, and that high-grade graphite 
may be substituted for the tallow. Artificial graphite is 
manufactured in Germany both by intensive chemical 
treatment and by subjecting carbonaceous material to 
the heat of an electric arc in a space from which air has 
been excluded. 

THE best speed to drive centrifugal pumps is a much 
debated question. Builders of pumps and motors seem to 
be advocating high rotative speeds to secure efficiency, but 
for mine use moderate speed is preferable wherever 
possible, as less trouble is then experienced with both rump 
and motor, says Mr. Herbert Axford, in Coal Age. Else- 
where the higher speed pumps apparently give good 
service. For 75 or 100 H.P. and upward 900 R.P.M. is 
satisfactory ; for 30 to 50 or 75 H.P. 1200 R.P.M., and for 
smaller pumps 1500 to 1800 R.P.M. 


WE are reminded by an American periodical that 
June 2nd last was the 100th anniversary of the birth of 
George Henry Corliss, who was born in 1817, at Easton, 
New York. The first Corliss engine was built in 1848. 
Engineers laughed at the new machine and ridiculed 
Corliss and his inventions. They had a couplet in circu- 
lation running this way: “‘ Levers, links and motions 
various, Endless jimcracks all precarious.’”” But by- 
and-by the Corliss inventions were appreciated, and Corliss 
was praised to the skies. Corliss died in the year 1888. 


Ir is stated in the American Press that only 152 of the 
14,053 fires that occurred in New York in 1917 were 
attributable to defective electrical installations. The loss 
involvéd—about 50,000 dols.—is roughly half that prevail- 
ing in the previous year. The committees of the Board of 
Fire Underwriters investigate all fires that occur, the 
Committee on Electricity specialising on fires thought to 
be of electrical origin. Of the 1917 losses about 33,000 
dols. were chargeable to electrical equipments or exten- 
—e without the knowledge or approval of the 

oard. 


A NEw Danish process by which certain by-products, 
valuable for electrical insulation, may be made out of 
fish offal, is soon to be put to practical test in Skagen, 
Denmark, according to the United States Commerce 
Reports. The most important of the new products is 
called “ cornimit,” and a factory known by that name is 
now being erected. It is claimed for “‘ cornimit ’”’ that it 
excels galalith as an electrical insulating material. It is 
said to have less water-absorbing ability as well as a larger 
insulating resistance. The price of the finished product 
is calculated at 5d. per Ib. 


Ir has been found that the minimum air supply that 
a man can breathe and work under is 1.5 cubic feet per 
minute. Thus the fundamental formula of air supply 
for divers is S = 1.5 (1 + F.0303), where S is the cubic 
feet of air required, and F the depth in feet to which 
the dive is to be made. The depth to which a diver 
may go is limited by the fact that oxygen under pressure 
becomes a poison when breathed. The real danger due 
to oxygen pressure is at about 10 atmospheres pressure 
absolute, or 297ft. for appreciable periods. This increases 
with the depth, and at fifteen atmospheres absolute pres- 
sure even the shortest stay would be dangerous. 


Recorps of the temperatures obtaining in the masonry 
of the Derwent dam, taken by Mr. E. Sandeman, M. Inst. 
C.E., by means of thermophones between the years 1909-15 
show that the maximum variation at lin. was 80 deg., 
but at 30ft. it was not more than 7deg. The results 
differed generally for the north and south sides of the 
dam,* owing to the fact that the former was always in 
shade. It was found that if D denotes the distance in 
feet inside the dam measured perpendicular to the face ; 
R denotes maximum range of temperature in degrees 
(Fah.) at the distance D ; T denotes maximum range of 
temperature outside dam in the shade; for north side, 
R = T/1.85 D 0.38 ; for south side, R = T/1.4 D 0.47. 


A NEW method of separating materials of different 
specific gravities was described by Mr. T. M. Chance at the 
New York meeting of the American Institution of Mining 
Engineers. The author has found that a mixture of sand 
and water can be used to produce a fluid mass having a 
specific gravity suitable for the separation of coal from 
bony coal, slate, fire-clay, pyrites, and other impurities. 
He has used sand ranging from 20 or 30 mesh down to 
100 or 200 mesh, or even finer, and finds that fluid masses 
with specific gravities ranging from 1.20 to 1.75 are easily 
produced, and can be maintained constant for an inde- 
finite period at any desired gravity within these limits. 
In the investigations he has effected agitation by stirring 
arms, by propeller blades, by rotating discs and cones, 
by hydraulic jets, by upwardly rising liquid, and other 
means; he has also tried combinations. of hydraulic 
and mechanical agitation, and has found that a very 
wide range of appliances can be used to produce the desired 
agitation. 
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WE learn from an exchange that an absorbent gas, for 
use in fighting poisonous gases thrown by the enemy, is 
being perfected in America. 


Women workers, especially in inspection work, are 
giving 10 to 15 per cent. more product than men in @ gear- 
cutting works in America. They are paid the same wages 
as men. 


EXPERIMENTS carried out in Germany show that the 
inner tube of pneumatic tyres keeps its elasticity for a 
long time when lying in a solution of 10 per cent. glycerine 
and 1 per cent. soda in water. 


ANOTHER new oil well has just been brought in in the 
Alamo district, near Panuco, Mexico, which at a depth of 
2115ft. yields about ten thousand barrels daily. The first 
indication of oil was encountered at 1860ft. 


Irseems probable that Harland and Wolff, Ltd.,will break 
their own record of thirty weeks for completing an 8000- 
ton oil carrier. On Monday last the plating was completed 
of a sister ship which was fully framed on April 8th. Com- 
pared with the nine weeks taken for this part of this oil 
carrier’s construction, the sister vessels preceding her had 
taken ten weeks and a day, twelve weeks, and sixteen 
weeks respectively. 


ParticuLars regarding the wet lignites of Valdarno, 
which are used in Italy for heating a Martin furnace at the 
Valdarno Foundry Works, are given in L’ Ingegneria 
Italiana for March 14th. The lignite is distilled ina 
suitable furnace. The results obtained with the first 
plant were very good, in spite of the bad quality of the fuel, 
and its high percentage of water. With a 30-ton furnace 
three melts of steel are produced daily. 


ELEcTRICAL power is extensively used for drilling, 
cleaning out, and pumping oil wells in the United States 
of America, especially in California and West Virginia. 
In California power is supplied by large hydro-electric 
power plants, such as the Pacific Light and Power Company 
and the San Joaquin Light and Power Company. In the 
latter case power is generated and used by the South Penn- 
sylvania Oil Company from a power plant operated by 
large gas engine units. 

THE following is the formula for what is known as the 
United States Government whitewash mixture, which also 
acts as a fire-retarding coating over interior wooden 
surfaces :—Slake a half bushel of quicklime with boiling 
water, keeping it covered during process ; strain and add 
one peck of salt dissolved in warm water ; put 3 lb. ground 
rice in water and boil to a thin paste ; 4 lb. of powdered 
Spanish whiting ; 1 lb. of clean glue dissolved in hot water. 
Mix well and let it stand for several days. Keep the 
mixture ina kettle or receptacle, and apply as hot as pos- 
sible with a whitewash or paint brush. 


Pans to bring about gear standardisation and unifor- 
mity of commercial practices in marketing gears were 
developed at a meeting of American gear makers, held 
recently. Thirteen months ago there was formed the nucleus 
of what is known as the American Gear Manufacturers’ 
Association. The total capitalisation of the member 
companies was £4,200,000 ; the total value of their annual 
output is £6,600,000, and the total number of men em- 
ployed 18,500. According to the Iron Age, the immediate 
plan of the association is to eliminate large numbers of sizes 
and designs of gears, often specified for the same power 
transmission or speed reduction problem, and to establish 
more rational sizes and combinations under standards. 


THERE is the making of a new South-West African 
industry in the coloured marbles that are being quarried 
there. The marbles are of nearly all colours. They are 
beautifully grained and take a high degree of polish. The 
quarries have been worked for some time, but the products 
do not appear to have been imported into the Union. 
Considerable quantities have from time to time been 
exported to Germany, but since the war very little appears 
to have been done at the quarries. Here is an article 
quite as good apparently as the European marble, says the 
Mining World. For indoor purposes and for ornamental 
work these coloured marbles from the Protectorate would 
be excellent, and it is not surprising that a strong demand 
for them has arisen. 


A TRAINING school for boys has been established at its 
Luton works by the Davis Gas Stove Co., Limited. The 
general object of the school] is to provide boys with a 
thorough theoretical and practical training in all branches 
of iron founding, and the period of training is four years. 
After a probationary period boys go into the training 
section of the foundry and start under actual working 
conditions. Every boy undertaking the course is ex- 
pected, in his own time, te attend certain technical classes 
at least twice a week. ‘‘ Merit wages” are paid from time 
to time to all boys who show more than average ability. 
Examinations in the theory and practice of ironfounding 
will be held at the end of every quarter, and the granting 
of “ Merit wages” will depend to a large extent on the 
results obtained by individual boys. 


Tuer British Science Guild is organising a comprehensive 
exhibition of products and appliances of scientific and 
industrial interest which, prior to the war, were obtained 
chiefly from enemy countries, but are now produced in the 
United Kingdom. The exhibition, which will be held at 
King’s College from about the first week in August until 
the first week in September, will show, in the first place, 
products chiefly imported from Germany before the war, 
but now made in this country ; but it will also illustrate 
the remarkable developments that have taken place 
generally in our scientific industries. In many of these, 
as a matter of fact, Great Britain always excelled, and it 
is only our national quality of self-depreciation which has 
prevented the public from appreciating the fact that we 
were able to export to Germany apparatus and products 
embodying the highest scientific knowledge and technical 
skill. The exhibits will include: Chemical products ; 
thermal, electrical and optical appliances; glass, quartz 
and refractory materials; photographic apparatus and 
material, surgical and medical appliances ; and papers and 
textile products. Further particulars may be obtained 
from the Organising Secretary, 82, Victoria-street, 
London, S.W. 1. 
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Standard Locomotives. 


THE best that can be said of the report of the 
Departmental Committee on the Engineering Trades, 
some excerpts from which we present in this issue, 
is that it draws to one focus the familiar platitudes of 
the day. We have failed to find in it any new 
thought, any inspiring suggestion, any proposal which 
has not already been discussed a thousand times. 
We do not say that this emptiness is due to lack of 
imagination, and it does not leave us with any sense 
of disappointment, for no more could have been de- 
manded from the Committee. Long before the war had 
doubled and trebled the acuity with which we studied 
the economic position of the engineering industries of 
the United Kingdom, many of the subjects with 
which the Committee deals had been canvassed 
ad nauseam, and the Committee has done all that 
could be expected of it in summarising the views, of 
such witnesses as it had before it, in a sixpenny 
pamphlet. It is a convenience to have them in that 
form, but that the findings, if they may be so called, 
will have the least influence upon the economic 
position of the country, is hard to believe. The good 
in the report was known and appreciated already ; 
the bad in it will gain little or nothing from 
presentation in an official cover. We do not propose 
to discuss the report, as a whole, further, but desire 
to devote attention to a single small section of it. 

For many months past there has been an agitation 
for the standardisation of locomotives. It will 
probably be safe to assume that it is wholly supported, 
and possibly inspired, by the private manufacturers 
of this class of machinery. We have not heard of a 
single railway company in this country that desires 
it, and we have reason to believe that the railwaymen 
of India are not so impressed by the success of their 
standard engines that they would give unqualified 
support to the scheme. The position of the private 
builders is quite comprehensible, quite rational. 
They have suffered much in the past from the vagaries 
of consulting engineers, and they are only too anxious 
to be relieved from little changes which have caused 
them, frequently unnecessary, trouble and which it 
must be admitted have added to the cost of engines. 
It cannot for a moment be denied that a standard 
engine can be built more cheaply than a non-standard 
engine; the causes are too familiar to be worth 
discussion. But if we purchase immediate cheapness 
at the price of future progress, it will be dear in the 
long run, and that is a danger which cannot be 
disregarded when the standardisation of complete 
and costly machines is under review. Let us cast our 
minds back thirty or thirty-five years, and suppose 
that a motion had then been set afoot to standardise 
the locomotives of that day. Can we doubt that if 
the movement had been successful the development of 
the engine which has taken place since would, if not 
checked altogether, have been seriously retardeal ? 
We may make all the safeguards we like against that 
effect, but it remains an incontrovertible fact that 
the existence of standards is always accompanied by 
a disinclination to change, and becomes in real fact 
a brake upon progress. Over and over again it has 
been charged against British manufacturers—and 
not less against American and German—that they 
would not modify their designs to suit the require- 
ments of their customers. What prevented them 
from doing so? Nothing more nor less than the fact 
that the designs were the standards of their works 
and could not be changed without much trouble and 
expense. Wherever lack of progress is seen it may 
be attributed to the adoption of standards, and where- 
ever progress is found it is associated with departure 
from standards. The whole glorious history of 
mechanical engineering in Great Britain is founded 
on the principle that whatever had been done was 
not the best that could be done. Each successive 
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machine was regarded for years and years as but an 
experiment which"led up to the better machine that 
followed it. It is only of late, when manufacturing 
has tended to take the place of engineering, and when 
progress is measured by numbers rather than by 
excellence, that standardisation has gained power. 
Standardisation is the shop manager’s ideal ; freedom 
of design is the ideal of the engineer. Between the 
two a compromise must be found. That compromise 
in our view begins and ends with details ; it should 
not touch types or designs. The balance of advantage 
lies with the standardisation of screws and pins, tires 
and rails, rivets, plates and tubes, and so on, but it 
ceases when complete machines are reached. Very 
fortunately we have in this country a body of men 
who are resolutely opposed to standardisation—they 
are the chief mechanical engineers of our great lines. 
From Stephenson down to his successors of to-day 
the locomotive owes to them most of its progress. 
One hears occasional railings against the expense to 
which a new chief mechanical engineer has put his 
company because he would introduce a new type, 
but rarely indeed has it happened that the type did 
not express in some form an improvement, a develop- 
ment. The Committee whose report is now before 
us desires to check this independence ; it even wishes 
the railway companies to give up making all their 
own engines. It desires all the railways to put their 
heads together and to settle upon a few standard 
types which can be ordered from the private builders. 
The railway companies are strong enough, and we 
hope they will be firm enough to resist that pressure. 
As long as they retain their independence, we shall 
have a force continually exerted to overcome the 
inertia of the standards; whereas, if they succumb, 
if they agree to rob their chief mechanical engineers 
of the right, that has come down to them through the 
years, of designing new engines to meet the develop- 
ment of traffic, we shall by degrees see the progress 
of the steam locomotive stultified, and it will cease 
to hold its own against electric haulage which, being 
still free from the restrictive influence of standards, will 
develop with increasing rapidity. The steam loco- 
motive has not yet, we confidently believe, nearly 
exhausted its possibilities, and it still has all those 
advantages which the directors of the Liverpool and 
Manchester Railway saw when they decided, in spite 
of the unexpected difficulties and costs which faced 
them in the early days, to employ independent engines 
in place of fixed engines, and thus to avoid the 
stoppage of traffic which must occur in the event of 
the breakdown of the fixed engine. Our mechanical 
engineers, before the war, were continually bringing 
out new and better types, and they kept alive the 
progress of the locomotive. The war has imposed 
conditions which makes changes difficult, but at 
least one most promising departure from the standard 
has been made even in these difficult circumstances 
—we refer to Mr. Gresley’s very remarkable three- 
cylinder coal engine, an engine of which we hope 
to be able to give our readers full details at no 
distant date. 

One word remains to be said—not because it is 
unfamiliar to all engineers who know anything of our 
great railway companies’ works, but because it holds 
an important place in the argument. All chief me- 
chanical engineers—we wish they might still be called 
locomotive superintendents, as they were of yore— 
appreciate the value of the standardisation of details, 
and all, without exception, adopt standard parts as far 
as they can without hindrance to developments. 
But each company has its own standards, and there 
is. not the least necessity for general standards. 
They have standard boilers, standard pistons, standard 
valves, standard wheels, and so on, and their works 
are laid out for the manufacture of these things. 
They have the jigs and templates for all such parts, 
and they put through enough of each to make the 
production a ‘“‘ manufacturing proposition.” Whilst 
we have every sympathy with the private manu- 
facturer, and are anxious indeed that his trade should 
develop, we are unable to see the slightest cause why 
the railway companies should be obliged to adopt 
standards in order to assist him. There are other 
lands to conquer, and the stimulating influence of the 
independence of the railway companies is an asset 
which the country cannot afford to throw away, and 
which in the long run must help the private builder by 
maintaining the reputation of the British locomotive. 


Giant Aeroplanes. 


THE official announcement made by the French 
authorities, that an enemy aeroplane, having four 
motors and carrying a crew of eight men, had been 
brought down during the night of June Ist—-2nd near 
Nanteuil-le-Haudoin has created considerable interest 
in the daily Press, and has once more attracted 
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popular attention to the giant aeroplane. To those 
equipped with technical knowledge it.is always curious 
to notice how mere size in things mechanical appeals 
to the popular mind, and is regarded without the 
least questioning as a criterion of all other qualities: 
It matters not whether the object is a warship, a 
submarine, an airship, an aeroplane, an Atlantic liner, 
or a locomotive—if it is above normal in size it is 
certain to be judged popularly as being above normal 
in efficiency and all other desirable qualities. The 
truth is, however, as we need hardly remind our 
readers, that the question of size in mechanical objects 
is in general one of great technical complexity, one 
that cannot be properly discussed without a very 
complete knowledge of all the factors influencing the 
design. In no direction is the question of size more 
complex than that of the aeroplane, yet in no direction 
perhaps is the public more easily impressed by mere 
extensiveness. That the evolution of aeronautical 
design should tend towards the production of larger 
and still larger aeroplanes is accepted by many as too 
natural to require explanation. Nevertheless in this 
matter there is scope for at least as much discussion 
as at one time centred round the analogous question 
of size in warships. 


From the analysis of certain unofficial data relating 
to the giant aeroplane brought down by the French, 
which appeared in last week’s issue, it will be 
gathered that, as compared with the Gotha and 
Friedrichshafen machines, the enemy has apparently 
produced a machine with double the power, double the 
linear dimensions, and four times the bomb-lifting 
capacity. At the same time he has had to be content 
with a reduced speed, but by increasing the fuel and 
oil capacity he has succeeded in preserving the radius 
of action, and even perhaps in slightly increasing it. 
It should be noted at once that in discussing the 
production of large aeroplanes such as this one, we 
must vary our conclusions according as our stand- 
point is that of peace or war. If the aeroplane has a 
future as a peace-time means of transporting 
passengers or goods, it is certain that in general the 
large aeroplane and not the small will possess the 
greatest advantages, and will be the most widely used, 
the prime reason being found in that law of economical 
transportation which specifies long hauls and heavy 
loads. From the military point of view the situation 
is entirely different. There is, so far as we can see, 
no one outstanding principle clearly pointing to the 
desirability of constructing larger and still larger 
aeroplanes. Indeed, when we endeavour to balance 
the advantages of the giant aeroplane with its dis- 
advantages, we are forced to admit that the disad- 
vantages present a formidable appearance, and that 
from the purely aeronautical aspect of military 
aviation they cannot be outweighed by the advan- 
tages. If the figures on which our analysis is based 
are trustworthy, it would appear that the enemy has 
sought with his new machine, not to bring fresh areas 
within the threat of aeroplane attack, but primarily 
the provision of means whereby bombs of increased 
weight may be dropped on the regions already within 
the range of his Gotnas. It is not correct to say that 
the new machine will inevitably result in his being 
able to drop on a pre-selected target during any one 
attack an increased total weight of bombs. Other 
factors, such as the vulnerability of the machine, and 
the number of machines that can be sent off to take 
part in the attack, have to be duly weighed before we 
may assess how far the new type of machine will 
result in an increase in the average intensity of the 
bomb dropping on a given target. The only certain 
effect upon which we are entitled to count is that the 
individual bombs dropped can be made of greatly 
increased weight. In other words, the giant aeroplane 
results primarily and certainly only in an increased 
localised destruction, and not necessarily in any 
increase in the total destruction wrought during an 
attack. It seems certain that these huge aeroplanes 
cannot be turned out, and, when in service, cannot 
be made ready for an attack, as quickly as the 
smaller sized Gothas and Friedrichshafens. We may 
expect therefore that a reduced number of them will 
be employed during any one attack, and that the 
intervals between the nights when the attacks are 
made will be increased. It appears certain, too, that 
of the machines taking part in a raid a reduced per- 
centage will succeed in passing the attacked’sdefences, 
for the area of the target presented by each is increased 
fourfold by the doubling of the linear dimensions, and 
by some further amount representing the effect of the 
reduced speed on the cquivalent area of the target. 
These adverse factors therefore reduce the question 
of the military value of the giant aeroplane to this :— 
Is the object served by a bombing attack likely to be 
achieved better by a two-ton bomb dropped from a 
single machine than by four half-ton bombs dropped 
by four machines? We do not propose to assist the 
enemy by discussing this question. It is sufficient for 





us to say that, in our opinion, the answer to it cannot 
be the real motive which has led the enemy to build 
his giant type of aeroplane. One way or the other 
the matter is too problematical, and too trivial, to 
warrant by itself the introduction at this stage of the 
war such a radical alteration of design and workshop 
procedure as is involved in the decision to construct 
machines of the huge size under discussion. 

Wherein, then, are we to seek the explanation for the 
construction at the present moment of the giant aero- 
plane ? Does it lie in the desire to economise man- 
power? Eight prisoners were captured by the 
French from the aeroplane brought down at the 
beginning of the month. It is quite possible that the 
machine can be managed by a smaller crew, but even 
if not its employment results in an apparent economy 
of air personnel, for four Gothas, giving the same total 
bomb-carrying capacity, would absorb the attention 
of twelve men. The true economy, however, cannot 
be measured arithmetically, for it is bound up with 
a physiological factor. The Gotha bombing machine 
has a fuel and oil capacity sufficient for a flight at full 
speed of just a little over three hours’ duration. It is 
no secret that flying at the height at which the Gotha 
and similar large machines are compelled for safety to 
operate, three hours in the air is about the limit of 
endurance for the average airman, more especially if 
his journey is over a strongly defended country. In 
the case of the new giant aeroplane the speed has been 
reduced, it is stated, to 75 or 80 miles an hour. Hence, 
to take part in a raid, say, on London, a machine of 
this type, if based at the nearest enemy aerodrome in 
West Flanders, would require to be at least four hours 
and probably longer in the air. Yet for equal safety 
it should fly at about twice the height chosen for the 
Gotha. Numerically, then, man-power may be 
economised by the employment of the new machine. 
On the other hand, either the crew must be specially 
selected to endure the trials incidental to the increased 
height and the increased duration, or the machine 
must be flown at a decreased elevation to compensate 
physiologically for the longer time occupied in the 
journey. In the former event there is no real economy 
of man-power, but merely a narrowing of the field from 
which suitable pilots and mechanics can be drawn. 
In the latter event any economy effected stands a good 
chance of being neutralised by increased casualties 
among the crew. If the reason for constructing these 
giant aeroplanes at the present moment cannot thus 
be traced to the desire to economise man-power, is it 
to be found in the desire to economise structural 
material ? That there is such an economy of material 
is shown by the fact that the empty weight of the 
giant machine is 3400 ib. less than the combined 
weights of four empty Gotha machines. This figure 
represents an economy of about 14 per cent. in weight 
of material used. The principal direction in which 
material is saved is to be found in the fact that four 
motors and four propellers are made to take the place 
of eight of each. Elsewhere there is probably little 
or no economy, for the weight saved on the engines 
and propellers is alone approximately sufficient to 
account for the whole of the 14 per cent. On the 
other hand, nowhere could the economy be effected to 
better purpose, for it seems to be thoroughly estab- 
lished that the enemy is peculiarly short of mahogany, 
walnut, and similar hard woods, while any reduction 
in the demand for aeroplane engines cannot but be a 
relief to him of no inconsiderable importance. We 
may then, we think, conclude that the enemy is 
building giant aeroplanes, not because such machines 
have any super-efficiency as military weapons, but 
primarily because they are adapted to the manufac- 
turing conditions now prevailing in his country. 








THE INSTITUTION OF WATER ENGINEERS. 





At the summer general meeting of the Institution 
of Water Engineers, which was held in the rooms of 
the Geological Society, Burlington House, London, 
on Friday, June 14th, there were two discussions, 
one on the training of water engineers, and the second 
dealing with the desirability of forming a joint stand- 
ing Industrial Council in connection with the water- 
works undertakings of Great Britain and Ireland. 

The discussion on the training of water engineers 
was initiated for the purpose of giving Mr. E. J. 
Sileock—who has been appointed the Institution’s 
representative on the Engineering Training Organisa- 
tion—an opportunity of being guided by the views 
expressed by the members in any representations 
he might make to the central organisation. As is 
now appreciated, the object of that body is to stan- 
dardise the training of engineers in all branches. 
There is no need to point out that in spite of the 
many discussions and conferences th>:c have been on 
the subject of the training of engineers, there is still 
a good deal of difference of opinion among engineers 


on the subject, although it can be said that this 
difference of opinion manifested itself less on the 
present occasion than it has done on many others, 

In order to give a lead, Mr. Silcock set out his own 
views. He considered the subject under the two 
heads: first, the broader question of the training 
of civil engineers, and, secondly, the amount of speci. 
alisation necessary for those who intend to practise 
as waterworks engineers. He confined his remarks 
to the training of those civil engineers who intend to 
practise as consulting, official, or executive engineers 
in connection with railways, harbours, docks, canals, 
waterworks, sewerage, gasworks, municipal engineer. 
ing, and mining. He submitted that these branches 
of the profession should be separately considered 
and provided for, and should not be included in the 
mechanical and electrical branches. Hitherto, the 
engineering departments of the British universities 
and technical schools had endeavoured to make their 
courses cover all sections of engineering, but there 
was a general tendency to make the mechanical side 
predominant. This arose from two causes: first, 
the number of students intended for mechanical 
work is larger than that of those intending to follow 
civil engineering ; and, secondly, mechanical engi- 
neers have, as a body, been more liberal in their finan- 
cial support of the modern universities and schools, 
and have, therefore, quite rightly been more largely 
represented than their civil engineer confréres on the 
governing bodies who appoint teaching staffs and 
direct the courses of study. The outline of the scheme 
of study for a youth intended to follow the profession 
of civil engineering was as follows :—(1) A good 
general education at a public school ; (2) education 
at a university on the theoretical side of the pro- 
fession for a period of two years ; (3) an apprentice- 
ship for a period of three years with a civil engineer 
in active practice. 

So far as this scheme in principle is concerned, 
Mr. Sileock met with little criticism, but it was about a 
few of the details that differences of opinion occurred. 
For instance, according to Mr. Silcock, the training 
at the university should commence at the age of 
seventeen. Dr. Lapworth thought it might very 
well begin a year earlier—and, in order to justify 
two years only at the university, because so many 
people regard three years as little enough, Mr. Silcock 
suggested the radical alteration in present methods 
of adapting the university course more or less to the 
conditions appertaining in business life ; i.e., office 
hours should be maintained, and holiday periods 
should be much curtailed. No attempt should be 
made to teach drawing, which could be better done 
in the office when the period of apprenticeship arrived, 
and it was unnecessary to teach the pupil mere 
manual dexterity with machine tools. Here, 
obviously, are some details which lay themselves 
open to controversy, and, on one or the other, Mr. 
Silcock found himself opposed by the professors and 
practical men in turn. The office-hour idea did 
not seem to commend itself much to either, although 
Mr. Sileock held himself up as a shining example of 
the strenuous life, that being his point. He believes 
that too much time is devoted to sport, whilst others 
held the opinion that the time-table outlined by Mr. 
Sileock would leave no opportunity for developing 
the sporting instincts, so characteristic of the English 
boy. The absence of any training in drawing during 
the university course did not meet with favour. 

Turning to the more specialised subject of the 
training of water engineers, Mr. Silcock suggested 
that the student should specialise immediately after 
leaving the university by entering the office as a 
pupil of a member of the Institution of Civil Engi- 
neers, who either holds a public appointment as 
engineer to a waterworks undertaking, or one who, 
if in consulting practice, is mainly engaged in the 
design and construction of waterworks. It was 
thought desirable that there should be established 
a diploma in waterworks engineering, which should 
be regarded as supplementary to, and not a substitute 
for the associate membership of the Institution of 
Civil Engineers. One point in connection with the 
pupilage in the office of a consulting engineer which 
received attention was the remark that the pupil 
should study all the reports, specifications, tenders 
and bills of quantities. It was remarked that many 
consulting engineers refused to allow their pupils 
to have access to these documents. On the whole. 
it was an instructive discussion for the specific pur- 
pose in view. 

The debate on industrial councils was on rather a 
different plane. It was opened by Mr. Emil Davies, 
a member of the Executive Committee of the Indus- 
trial Reconstruction Council, who came forward 
with the view of explaining the object of the six indus- 
trial councils proposed in the Whitley Report, and 
he recommended the waterworks undertakings ot 
Great Britain and Ireland to form such an industrial 
council. The point which arises out of Mr. Davies’ 
speech leads us‘to the conclusion that some official 
definition is wanting of the precise scope and function 
of the Whitley councils, because if Mr. Davies’ views 
are correct they will be rather more far-reaching than 
the recommendations in the Whitley Report suggest. 
There is no need to explain the general principle 
underlying the Whitley industrial councils, beyond 
saying that where an industry is not highly organised, 
both as regards employers and employees, so that 





an industrial council cannot very well be formed out 
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of existing organisation, an interim industrial council 
composed of representatives of such organisations 
as do exist should be formed of employers and em- 
ployed. It was in that spirit that Mr. Davies dealt 
with the water industry, and he appealed to the 
Institution of Water Engineers to consider the 
appointment of representatives upon such an interim 
industrial council. So far, there can be no objection, 
and, as @ matter of fact, the Council of the Institu- 
tion has had the question under consideration. 

There were certain statements, however, made by 
Mr. Davies which, if they represent the true state of 
affairs, will be viewed with some concern, we venture 
to think, by business men. Mr. Davies says that 
industrial councils are not the result of the war ; the 
war has merely accentuated the need of them, and 
he went on to say that any industry which does not 
form an industrial council will have one forced upon 
it by the Government. The Government, he said, 
is determined that each industry shall constitute 
some organisation so that the Government can deal 
with it, and it alone, and each industry has got to 
make that organisation, or it will suffer. If the 
industry did not, somebody else would do it for the 
industry, because there was, he said, going to be a 
tremendous amount of State control after the war, 
including standardised accounts for every industry, 
and an auditor-general for every industry, in order 
to avoid the condition of things that the Ministry 
of Munitions had discovered had been the case, that 
one works made an article for 5s., whilst it cost 
another 15s. There would, he continued, be proper 
statistics kept for every undertaking under Govern- 
ment control, and whatever Government was in 
power, the State would be continually increasing 
its control over different things. As regards the 
conditions under which employees work, there is 
probably little difference among employers that 
industrial councils will do good, but Mr. Davies’ out- 
line for the future raises misgivings as to the extent 
to which these committees are to go, to say nothing 
of the threatened complete State control of every- 
thing, and those misgivings are increased when Mr. 
Davies, as the representative of the Industrial Recon- 
struction Council, gave an example of the working 
of an industrial council. He said, suppose Man- 
chester wanted to take another lake for improving 
its water supply, an industrial council, consisting 
of employers and employees of waterworks through- 
out the country, would be very useful in deciding 
whether Manchester should have the extra facilities 
asked for. 

Needless to say, Mr. Davies’ views came in for 
some sharp criticism, one member regarding the 
intentions of the Government, if they had been cor- 
rectly stated, as coercive. A large proportion of the 
members obviously resented being told that the 
Government has decided to do this and that, and 
some play was made with the management of the 
Post-office. Was it suggested, it was asked, that 
four or five postal officials and four or five postmen 
were to form a council which should decide all the 
postal questions of the future ? Mr. Davies had to 
admit that the Postmaster-General was slow in apply- 
ing the principle of the Whitley Council to his depart- 
ment, but said he would have to do it. Then it was 
pointed out that any industrial unrest that might 
arise after the war would be largely fostered by the 
manner in which the Government had paid high 
wages during the war, wages which could not be 
maintained by commercial undertakings in the future. 
Mr. Davies, in his reply, said that he did not infer 
that the industrial council for the Post-office would 
manage the whole business, and it is true that he did 
not, but there was an inference that the industrial 
council would manage other businesses, and it was 
that which troubled a good many of those present. 
However, as we have already said, the question is 
under the consideration of the Council of the Insti- 
tution 
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JAMES GILLIES. 


THE death took place at Glasgow, on May 3lst, 
of Mr. James Gillies, naval architect and construc- 
tional Superintendent to the Orient Steam Naviga- 
tion Co., a post which he had held for the past thirty- 
five years. 

Mr. Gillies, who was in his sixty-sixth year, was 
born in Govan, and at an early age began his working 
] ife in the shipyard of Robert Napier and Sons, Govan, 
first as a message boy, then as clerk in the counting 
house, and eventually as one of the designing staff 
in the drawing-office. Both at Allan Glen’s School, 
Glasgow, and at night classes he improved his early 
schooling by technical studies. Brought into contact 
with men who then had, or afterwards, attained dis- 
tinction in the shipbuilding world, he was helped in 
his career. For a period he was engaged as manager 


of a shipyard at Kobe, J apan, but, not liking the post, 
he returned to the Napier Yard at Govan. One of 
his earliest friends was the late Mr. John W. Shepherd, 
who, until the death of Robert Napier in 1876, and 
the subsequent sale of the Napier Yard, was manager 
there, after which he became naval architect and 
constructional superintendent to the Orient Steam ! 
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Navigation Co., and helped in the formation of that 
company’s new mail and passenger service to Aus- 
tralia. On the completion of the Austral for the 
new fleet in 1882, Mr. Shepherd was appointed by 
Mr. William Pearce shipyard manager of Fairfield, 
and.<his friend, Mr. Gillies, succeeded him as 
superintendent of the Orient Line. Many notable 
additions to this company’s fleet, as well as to 
that of the Associated Pacific Steam Navigation 
Co., were made under Mr. Gillies’ superintendence, 
of which mention may be made of the Ophir. The 
services of Mr. Gillies were lent by the Orient Co. to 
the Canadian Pacific Co., and he supervised the con- 
struction of some of the magnificent Empress liners. 

Although his name is not associated with any start- 
ling innovations in ship design and construction, Mr. 
Gillies was a skilful and most reliable naval architect, 
whose employers’ interests were his first and constant 
care. He was a Member of the Institution of Naval 
Architects and of the Institution of Engineers and 
Shipbuilders in Scotland. 





JOHN HENRY HECK. 


By the death of Mr. John Henry Heck, which took 
place on June 16th at Newbiggin-on-Sea, Northumber- 
land, Clyde engineering and shipbuilding circles lose 
one of their best known and most highly respected 
personalities, and professional bodies a well-known 
member. Mr. Heck had, since 1909, been senior 
engineer surveyor on the Glasgow staff of Lloyd’s 
Register of Shipping, and had been a surveyor of the 
Society at various ports for the past thirty-six years. 

Mr. Heck, who was in his sixty-eighth year, was a 
native of the South of England, and received his 
training as an engineer at Woolwich. For some 
time he served as an engineer abroad, in Russia and 
elsewhere, but coming back to this country when 
about thirty years of age, he entered the service of 
Lloyd’s Register of Shipping, being appointed an 
engineer surveyor on the London staff in December, 
1882. The year following he was transferred to 
Newcastle-on-Tyne, in 1885 to Aberdeen, in 1889 to 
Newport (Mon.), and in 1895 back to Newcastle as 
senior engineer surveyor. Early in 1909, upon the re- 
tirement from service, owing to age limit, of Mr. James 
Mollison, Mr. Heck succeeded him in the Glasgow 
district. At two of the ports where he had been 
stationed, engineering survey was to a considerable 
extent combined. with supervision of shipbuilding and 
ship repairing work, and Mr. Heck acquired and 
exercised skill in the one branch as well as the other. 
He was an enthusiast in his profession and spent 
most of his spare time in engineering study and 
research. He read many papers on engineering 
subjects before professional bodies, of which he was 
a member—the Institution of Naval Architects, the 
North-East Coast Institution of Engineers and 
Shipbuilders, and the Institution of Engineers and 
Shipbuilders in Scotland, and at one time contributed 
articles to this paper. 





WILLIAM MORRIS. 


OnE of the foremost men in the tin-plate industry 
of South Wales, Mr. William Morris, died on Saturday 
last at his home at Briton Ferry. Mr. Morris, who 
was fifty-eight years of age, was the managing 
director of the Baglan Bay Tin-plate Company, 
Limited. He started as an office boy at the old 
Vernon Tinworks, and became manager of the 
undertaking at thirty-five years of age. He sub- 
sequently formed the Baglan Bay Company and was 
its managing director and secretary from its inception. 
He was.also one of the promoters of the Albion Steel 
Company, Briton Ferry, and for a time was chairman 
of directors. He was also largely responsible for 
bringing into being the Tin-plate Conciliation Board, 
and acted as the hon. secretary of that body for many 
years, while at the time of his death he was a member 
of the Executive Committee. 

Mr. Morris was an old member of the Iron and 
Steel Institute, and a member of the South Wales 
Institute of Engineers. 
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The Theory of the Submarine Telegraph and Telephone 
Cable. By H.W. Matcouim, M.A., Ph.D., D.S.C. 
London: Benn Bros., Limited, 8, Bouverie- 
street, E.C. Price 18s. net. 

Apart from Oliver Heaviside’s work, comparatively 

little has been done in the way of research into -the 

theoretical aspects of submarine telegraphy, though 

Charles Bright’s ‘“‘Submarine Telegraphs’’ deals 

fully with the art as worked out in practice. Dr. 

Malcolm’s valuable book constitutes the first attempt 

to state fully, for present-day needs, the super- 

complex conditions of cable design, and consists 
largely of a series of graph analyses requiring, be it 

added, for their preparation and comprehension, a 

considerable knowledge of hyperbolic trigonometry. 

A great part of the matter appeared originally in a 

series of articles by the author published by The 

Electrician in the year 1912, and their reproduction 

in a considerably amplified form should serve a 





highly us: ful, permanent purpose. 
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Those who have been in a position to follow up the 
history of submarine telegraphy are here reminded 
of the remarkable way in which—with the aid of 
research and invention—electric signalling through 
submarine wires has constantly proved itself equal to 
the occasion the moment commercial requirements 
have made a further call on it. Instances of this 
adaptability are provided in duplex, quadruplex and 
multiplex telegraphy, as well as.in various forms of 
mechanical transmission, not to mention relays, 
magnifiers, re-transmitting methods, &c. Latterly, 
too, the idea of cable loading has been enunciated, and 
its special application to submarine telegraphy and 
telephony is exhaustively treated by Dr. Malcolm in 
the present volume. All these devices have served, 
and are serving, enormously to develop the capabilities 
of a submarine cable in the matter of signalling 
output. Indeed, as we survey the present position, 
we can but be led to wonder how the “ K.R. Law” 
ever came to be laid down, with such insistence, as 
imposing the speed limitations for a submarine cable. 
It should here be added that for the development of 
cable telegraphy which has taken place within recent 
years, we have largely to thank the increasing use of 
radio (wireless) telegraphy. 

Dr. Malcolm’s treatise is divided into five parts. 
Part I. is by way of introduction and provides a 
highly useful and ‘‘ Mathematical Recapitulation,”’ 
whilst also covering ‘‘ Fundamental Cable Constants,” 
and ‘“‘ Transient and Periodic Phenomena.” Part II. 
is devoted to ‘‘ Purely Periodic Phenomena and the 
Telephone Cable,’ and deals fully with “ The Tele- 
graphic Equation and its Periodic Loading,’ “*‘ The 
Methods of Loading Cables,” ‘* Discontinuities and 
Reflexions ”’ and ‘‘ Alternate Current Measurements.” 
Part III. is concerned with “‘The Telegraphic Equation 
and its Transient Solution,” and “‘ The part played by 
the Signalling Apparatus and Signalling Phenomena 
and the Influence of Leaks.’’ In one of these chapters 
Dr. Malcolm deals with the electrical state of a cable 
at any given point and time, showing that it is 
capable of complete mathematical and numerical 
solution. Part IV. is on “ The Methods of Telegraphic 
Transmission,” its two chapters being entitled 
“Signalling by Inverse Currents” and “ Sine Wave 
Transmission.” Part V. discourses on “‘ The Future 
Progress of Cable Telegraphy’’ in an eminently 
practical way under the heads of “ Distortion and 
how it is Produced,’ “ Present-day Methods of 
Overcoming Distortion’’—the famous MHeurtley 
magnifier and Orling jet relay being dealt with here— 
“The Duplexed Cable” and “‘ The Loaded Cable,” 
and winds up with an admirable summary setting 
forth the wide field that, in reality, lies before cable 


‘telegraphy and telephony. 


The two last parts of the book will, perhaps, be 
found of more special practical value to readers of 
THE ENGINEER, but the whole volume gives evidence 
of considerable ability, backed up by great 
industry. It only remains to be said that the main 
text is accompanied by highly useful appendices 
setting forth the principal formule employed. Tables 
of effective resistance, inductance and impedance of 
standard apparatus, &c. Perhaps one practical 
omission may be usefully mentioned for the purposes 
of a future edition, i.e., there does not appear to be 
any sketch of a duplex system with a condenser in 
the receiving circuit. 
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CENTRIFUGAL OIL RECLAIMERS. 





Tue removal of particles of metal, carbon or other 
material, left suspended after use in lard, paraffin or other 
cutting oils, has become of great importance owing to the 
high price of oils under present conditions. A new and 
simple method of treatment is offered by Spratt’s patented 
oil subsider, which is made by Manlove, Alliott and Co., 
Limited, of Nottingham, and 41-42, Parliament-street, 
Westminster, 8.W. 1. In this machine centrifugal force 
is used to separate mechanically the foreign matter from 
the oil, but it differs in-one special particular from centri- 
fugal machines of the ordinary type. 

As the specific gravity of the metallic particles, which 
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Fig. 1—SECTION OF OIL SUBSIDER 


become embodied in the oil while it is in use, is greater 
than that of the oil itself, a large proportion of the metal 
would, in course of time, settle out by gravity, or filtration 
might also be resorted to so as to free the oil from the 
foreign matter. These methods, however, involve either 
the giving up of considerable space to settling tanks and 
loss of oil in the settled sludge, or attendance in working 
filters which require frequent cleaning. A large reserve 
of oil is also necessary owing to the length of time required 
for the treatment. 


revolving inside a casing. In these respects it is similar 
to other centrifugal oil separators. The drum or basket, 
which has a working speed of some 2000 revolutions per 
minute, is in the Spratt machine, however, partially filled 
with water, a specified quantity being poured into it from 
a special measuring can. When the machine is running, 
the water, under the action of centrifugal force, forms 
an almost vertical wall up the sides of the vessel, the 
quantity of liquid being such that the top of the wall 
corresponds with the lip of the basket all round. If, 
now, dirty oil be run in a continuous stream from the 
container into the basket, it is thrown in a thin film 
against the wall of water, up which it mounts until the 
lip of the basket is reached, when it flows over and is 
| flung by centrifugal force against the sides of the con- 

tainer or casing, and then flows away through the spout 
| at the bottom into a pail put to receive it. 

During the passage of the dirty oil through the basket, 

centrifugal force acts on the metallic or other foreign 
| particles, and forces them through the wall of water. As 
| they pass they are cleansed from any oil attaching to 
them, which simply floats to the top of the water, and is 
| carried away with the other escaping oil. Meanwhile 
| the pieces of metal removed are forced against the sides 
of the basket, where they collect. When it is desired to 
remove them the supply of dirty oil is stopped and the 
basket filled to the brim with water. This has the effect 
of bringing to the surface, and allowing to escape, any 
oil which may still remain in it. The machine is then 
stopped and the basket lifted out and cleaned—an opera- 
tion for which only a few minutes are necessary. 

The construction and details of the machine are simple. 
The revolving pan is made of dished steel plates, and is 
| mounted on a vertical mild steel spindle running in gun- 
| metal bushes. The latter are lubricated partly by grease 
| cups and partly by the clean oil, which is passed over into 
| the outer casing, which is of cast iron. The oil runs away 
| into a clean oil receptacle through a double-lipped spout, 
which prevents drip. The container for the dirty oil is 
| mounted over the pan and can swung out of the way 
when the rotating drum has to be lifted out for cleaning. 
It is fitted with a perforated false bottom, designed to 
prevent any large pieces of metal passing into the sepa- 
rator. A pair of jockey pulleys is mounted on the base- 
| plate, and an overhead countergear is provided. The 

journals of the latter are of cast iron, and are lubricated 
| by wicks. 

Two views of the machine are given in the accompany- 
| ing engraving—Fig. 2. In the left-hand view the operator 
| is seen removing the basket for cleaning purposes, the 
dirty oil container having been swung aside to permit of 
its being done. The right-hand view shows the machine 
at work, with the operator renewing from a bucket the 
supply of dirty oil in the container. 

While on the subject. of centrifugal oil reclaimers, it 
may be of interest to refer briefly to an installation of peg 
top centrifugals supplied some little time ago to a large 
| manufacturing works by Manlove, Alliott and Co. The 
plant, which is illustrated in the engravings on page 540, is 
| employed for separating oil from metal swarf. It com- 
| prises three machines of the self-balancing centrifugal type, 
| with baskets 40in. in diameter, which are arranged so 
that they can be lifted out of the machines and tipped 
| for emptying. At the end of a run, when the swarf has 
| been effectually cleansed of the oil adhering to it, the basket 
is lifted out and transferred, by means of the overhead 
| runway seen in the illustrations, to specially arranged 
| railway sidings, where the oil-free swarf is tipped direct 
| into wagons for transport. We are informed that during 
| the past year this plant dealt with 2885 tons of oily swarf, 


























Fig. 2—THE SPRATT OIL 


In the machine about to be described, on the other 
hand, the oil is treated exactly as it comes from the 
machines, and a supply of clean oil is delivered practically 
continuously. Moreover, as the oil only requires a short 
time to pass through the machine, the necessity for a con- 
siderable reserve is much diminished. Then, again, the 
only cleaning required in the Spratt machine is the wiping 
out of the revolving drum, which process is only necessary 
at considerable intervals, and is readily and quickly 
performed—it may be during meal times or at the end 
of the day. 

As will be observed from the illustration, Fig. 1, the 
subsider is a centrifugal machine, with a drum or basket 


SUBSIDER 


from which 877 tons of oil were recovered, the machines 
working 9} hours daily for six days per week. 








By a new electroplating process, aluminium can _ be 
coated wi's nickel, silver, copper, or other metal, says 
the Mininy World. The process can be applied to sheets, 
rods, wire, tubing, &c.,’and to aluminium alloys in cast- 
ings, or work { products. With nickel plating, a hard, 
beautiful finish, taking a fine non-tarnishing polish, is 
given, while the aluminium is much strengthened, with 
no great addition to its weight. 








THE ENGINEERING TRADE. 


EXCERPTS FROM THE REPORT OF THE DEPART. 
MENTAL COMMITTEE ON THE ENGINEERING 
TRADES. 


The members of the Committee are :—Sir Clarendon 
Golding Hyde (chairman), Mr. Arthur Balfour, Mr. Albert 
John Hobson, Mr. William B. Lang, Sir Hallewell Rogers, 
Mr. Herbert B. Rowell, and Mr. Douglas Vickers. 


GENERAL SURVEY. 


Machinery for Munitions.—As regards the position of 
the industry immediately after the war, it is important 
to recognise that the employment of practically the whole 
of the engineering firms in the kingdom upon munition 
work has necessitated the installation of large quantities 
of machines, some bought in the U.S.A., some made at 
home; plant already in position has been disturbed and 
rearranged, and that there has been a general dislocation 
of the scheme of manufacture as hitherto carried out in 
many works. Generally speaking, it is not anticipated 
that these additions will much strengthen the position for 
post-war purposes. Much of the plant has been put down 
tor shell work, and the grouping and balance of machines 
for this manufacture are unsuitable for other purposes, 
and many of these will be of little use for general engineering 
when the war is over. Many of the machines bought early 
in the war were of too light a type and have not stood the 
heavy work put uponthem. It may be assumed that even 
the heavier machines have suffered from continuous work, 
and will be in a worn condition, urgently needing repair ; 
and it will be some considerable time before it will be 
possible for the engineering works throughout the country 
to resume the regular current of their normal work. 
With regard to the buildings that have been erected, they 
are generally light in character, but will be useful where 
medium and light trades are carried on. 

National Munition Factories—We have no official 
knowledge of the output of the National factories which 
have been established by the Government for munitions 
purposes ; and we are unable to say whether it is intended 
to utilise the factories after the war for engineering 
purposes so far as possible as an addition to the available 
machinery of the country, whether it is intended to keep 
them for Government use, or to dismantle them. 

Restriction on Enemy Imports.—We conceive it to be 
unfair to the trade that, during the period necessary to 
reconstruct the works so as to enable them to resume their 
normal output, the industry should be exposed to 
competition from present enemy countries—the cause of 
all the trouble. We therefore suggest that for a period 
of at least one year after the war, and for such longer 
period as may be deemed expedient, there should be total 
prohibition of imports of all engineering manufactures from 
present enemy countries, except in special cases where 
imports are advisable in the national interest, and in these 
cases importation to be under Board of Trade licence. 

Controlled Firms.—The number of controlled firms under 
the powers of the Munitions of War Act, 1915, is certainly 
larger in the engineering trade than in any other branch 
of trade in the country. Though, undoubtedly, for war 
purposes, this control has, from a Government point of 
view, been very beneficial to the country, and, having 
regard to the peculiar circumstances of the time, has not 
been wholly prejudicial to the controlled firms ; still, the 
effect has been in most cases thoroughly to disorganise 
those firms for their normal business. Cases have come 
to our notice where controlled firms are entirely employed 
upon carrying on their normal output, but these cases 
seem to be rare, and the majority of controlled firms, it 
may be safely said, are engaged upon the production of 
material which will not be required in peace time. 

The advantage to the controlled firm has, generally 
speaking, been the reasonable certainty of orders, the 
ability to acquire a supply of material through Government 
sources, the absence of competition, and the temporary 
control of labour. 

One matter which at one time seemed to the advantage 
of the controlled firm, and now appears to its disadvantage, 
is the proportion of excess profits which it is entitled to 
retain as a result of its operations, compared with the 
proportion which uncontrolled firms are entitled to keep. 

The disadvantages of the system are mostly of a post-war 
character. They involve the difficulty of returning to 
pre-war conditions, the uncertainty when the control will 
be lifted from each individual firm, the necessity for 
reorganising the plant and equipment to meet normal 
trade requirements, and the abnormal difficulties of dealing 
with labour. These labour difficulties are more accentuated 
than in the case of uncontrolled firms. The knowledge 
that work is being done without competition for Govern- 
ment has produced, however regrettably, a feeling amongst 
workmen—and, indeed, amongst the staff—that inasmuch 
as the Government pays, the rates of wages can be 
indefinitely increased, and that no particular attention 
need be paid to cost. In the necessary pressure to 
produce work urgently required, many concessions have 
been made in the matter of wages, with the consent of the 
authorities, which would be impossible in normal working. 
The controlled firms, when the control is lifted, will have 
the gréatest possible difficulty in reorganising their pay- 
sheets upon anything like normal working lines. There is 
the further possibility that some portion at least of their 
output will, after the war, be earmarked for the necessities 
of the reconstruction of Belgium and the invaded portions 
of France. 

All these things seem to us to entitle the controlled 
firms to special consideration. We think that the powers 
eontained in Clause 5 of the Munitions of War Act, 1915, 
which enables the Ministry of Munitions to make rules as 
to the profits of the controlled establishment, should be 
liberally exercised to provide that due consideration shall 
be given to the necessity ,of the controlled firms having 
their works returned to them unimpaired as to capacity, 
and that the many and great difficulties which will 
undoubtedly confront.them on their return to normal 
trade, both as to obtaining orders and reorganising their 
works, should be generously regarded by the Minister 
under the powers entrusted to him. 

We think that it is in the interests of the engineering 
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trade that the control should be lifted as early as possible 
after the war, and that the Minister should, as much as 
he can, consider the interests and convenience of each 
particular firm, so that the lifting of the control may, as 
far as possible, take place at the moment most favourable 
to each firm for the resumption of its normal trade. 

Canadian Engineering Works.—As a matter very 
relevant to the considerations of international competition 
after the war, it is necessary to refer to the great growth 
of engineering works in Canada since 1914. We have no 
details, but report says that with a population of eight 
millions Canada is now equipped with engineering works 
capable of dealing with the wants of twenty-four millions 
of people. If this is true, the competition of Canada may 
hereafter have to be included in any reckoning of 
international trade. 

Japanese Competition.—It is not only Canada which 
promises a large competing output in the future. No 
engineer can afford to ignore the signs of rising competition 
from Japan. Intelligence, enterprise and cheap labour 
combined may easily make Japan a formidable competitor, 
in spite of her relative lack of coal and ironstone. As yet 
there are signs only, but to these we think it necessary 
to draw attention. 


WorkKS AND PLANT. 


Allowance for Depreciation.—As one reason against the 
drastic writing down of plant, several witnesses complained 
to us that the allowance for depreciation and wear and 
tear of machinery allowed by the Income Tax 
Commissioners was often Jess than 5 per cent., or, in very 
exceptional cases, 7} per cent., off the depreciated amount, 
whereas an allowance of 15 to 20 per cent. should be more 
properly made to adequately provide for proper deprecia- 
tion. We agree that the first-named percentages are far 
too low to be attributed to depreciation of plant in these 
progressive days, where the frequent replacement of old 
plant by improved machinery is an essential of successful 
trade, and where the introduction of high-speed steel has 
so largely increased the running speed and wear of machines. 
We consider that up to 10 per cent. for day use and up to 
15 per cent. for day and night use should be allowed by 
the Income Tax Commissioners if, in fact, such a charge 
is made in the books of the firm or company against its 
profits. This would encourage manufacturers to install 
modern plant instead of endeavouring to compete with 
plant that has hecome obsolete. A reasonable depreciation 
upon workshop buildings should also be allowed. Though 
bricks and mortar may endure, the design, size and 
strength of factories may in course of time render them 
obsolete and unsuitable. Against this probability a 
prudent manufacturer necessarily provides a depreciatoni 
fund. 

MATERIALS. 


Speaking generally, the engineering trades are not 
dependent on foreign countries for the direct supply of 
their raw or semi-manufactured materials. The only 
branches of the engineering trades that have drawn supplies 
of raw material largely from abroad appear to be the 
constructional engineers and builders of locomotive engines 
and wagons. The former have bought a certain proportion 
of girders and sections and the latter axles and tires at 
times when German and Belgian makers were quoting 
low prices. Some of the first-named stated that they 
preferred English material, especially for home trade, 
though they feared the effect on their foreign trade if 
import was forbidden. Naturally, the volume of import 
assists their trade by cheapening the material and by 
preventing price rings. On the other hand, the primary 
cost of the raw material used in the engineering trade 
bears a relatively small proportion to the value of the 
completed article ; so that, although a rise in price of as 
much as 10 per cent. is naturally a serious matter, still, 
where a certain quantity of material purchased for the 
trade other than constructional may be re-sold as a 
manufactured article at even five times the cost of the 
material, the 10 per cent. rise may only represent 2 per 
eent. rise upon the manufactured article. 

Raw Materials within the Empire.—The development of 
the supplies of raw material in the Empire is of vital 
importance, care at the same time being taken to see that 
combinations of those producing it do not form price rings 
which would be detrimental to che engineering trade, and 
which have, to some extent, already in the past given such 
firms as Krupps the opportunity of introducing their 
railway wagon springs and general railway material into 
this country and the Dominions, merely on the quoting 
of a price lower than that agreed to by British combinations 
in this country. We find, however, no ground for the hope 
that the Empire will be self-supporting for all the raw 
materials for the British trade, but as to all essential 
materials as distinct from the requirements of our staple 
trades these must, at all costs, be developed within the 
Empire for the full satisfaction of the Empire’s needs. 


MANUFACTURES. 


Larger Working Units.——Undoubtedly, a considerable 
step has been taken in the direction of working in larger 
units—not necessarily in the nature of actual amalgamation 
of firms, but by subdivision of production. So far, no 
practical steps seem to have been taken by any engineering 
association, with one exception, towards perpetuating the 
improvement which is now existing ; but the recognition 
of the faulty system of the past is general and finds 
expression in conferences and resolutions. The desire for 
improvement in the future is very evident, and it does not 
seem beyond the capacity of the abilities of ordinary 
business men to come to some arrangement which may in 
the future improve production and eliminate waste. 
Where amalgamation may not be possible, it seems to us 
that firms should in many cases be able to pool their 
resources. The chief bar to the attainment of this most 
desirable result is a characteristic at once admirable and 
obstructive. Whilst in Germany independence does not 
appear to be the leading characteristic of the manufacturer, 
in Great Britain the manufacturer’s strong individualism 
imparts to him the desire to stand alone, to make or mar 
his own fortunes, to be beholden to nobody, and to be 
controlled by noone. In this he has been supported by the 
public, who think the assembled article lacks the guarantee 
of the manufacturer. It was undoubtedly the multiplicity 
of smal] manufacturers closely applying themselves to 





their trade in the past which produced the engineering 
trade as it exists in this country to-day. Conditions have, 
however, changed, and the progress and maintenance of 
the engineering trade depend a good deal upon production 
in future upon a large scale, with the minimum of standing 
charges and of waste. Under the head of preventable 
waste must be included the daily waste of effort involved 
on deliberate restriction of output by workmen. 

In spite, however, of the tendency towards larger units, 
we have no doubt that the small manufacturer will continue 
to exist. He may not have before him much hope of 
large profit, but he undoubtedly has great uses in his 
readiness to adopt and try new things—in the application 
of his inventive genius, and in the practical knowledge 
that he himself acquires through actually working in his 
own shops and in daily contact with his own men. It is 
to be noted that many of the men at the head of great 
works to-day, in the: capacity of directors, have only 
a theoretic knowledge of the works they direct as compared 
with the practical knowledge which their fathers and 
grandfathers had before them. 


STANDARDISATION. 


The Standardised Locomotive.—Perhaps the most striking 


| instance of the want of standardisation is furnished by the 


locomotive trade of thiscountry, The Indian Government, 
which usually purchases its locomotives in the United 
Kingdom, has adopted a fixed standardisation of six types 
of broad gauge locomotive and four types of metre gauge 
which are being constantly reproduced to meet the 
railway requirements. ; 

The Unstandardised Locomotive.—The locomotive manu- 
facturers in this country exist almost entirely upon foreign 
trade. Few of the locomotives in use by the large railways 
in the United Kingdom are produced from private traders’ 
works. Each great railway has its own locomotive works at 
which it produces its own engines. No two railways 
produce the same locomotive. To some extent, the 
material for locomotives has been standardised, but the 
railways are reluctant to standardise the finished article. 
It would seem to be reasonable that the locomotives used 
in this country should be capable of being reduced to some 
dozen types, and it would seem to be economical that 
these locomotives should be produced not entirely in 
railway workshops. No doubt the railway companies 
consider that it is necessary for them to produce their own 
locomotives as a preventive against a combination of 
manufacturers. On the other hand, it would seem to be 
reasonable and economical that the railway companies 
should themselves agree upon a limited number of types 
for their own use and produce them to a limited quantity 
in their own workshops, giving to the manufacturers in 
this country a reasonable share, at competitive prices, of 
the types required and thus obtaining a reliable check on 
their own cost of production. 

German manufacturers, like American manufacturers, 
largely build locomotives for stock. No such method of 
manufacture is possible with the British maker, as the 
British engineers employed by foreign railways almost 
inevitably require small alterations of their own, so that 
a number of distinct patterns and templates are necessary, 
and separate working plans and drawings are required for 
almost each locomotive produced. The waste is con- 
siderable ; the additional value obtained by the railway 
company problematical. : 


Metric System. 


Decimalisation.—We think it desirable that the division 
of the inch into one-eighth, one thirty-second and one 
sixty-fourth should be abandoned altogether in favour of 
the division into hundredths, which is already used 
exclusively for high-class work ; it would not be necessary 
to vary the higher measures as, with the occasional 
exception of the foot, they are not much used for precise 
measurements. 

The hundredweight and ton should be replaced by the 
cental and short ton of 100 and 2000 Ib. respectively, the 
latter in conformity with American practice. The change 
would simplify invoicing and freight charges, and would 
be less mystifying to the foreigner. 

We would approve of a similar change in coinage if it 
were within our terms of reference and provided that the 
pound sterling were retained as the unit of value for all 
purposes. We do not consider the dollar a suitable unit. 
The absurdity of such a complication as 73 tons 13 cwts. 
3 qrs. 17 Ibs. at £11 17s. 6d. a ton is obvious, and great 
saving of time would result both in work and in education 
by the adoption of decimal notation in connection with our 
present bases of measures and coinage. 


LABOUR. 


Piece Work.—In order to enable the expert workman to 
earn during the best years of his life the maximum possible 
return, it would seem that piece work, or a bonus system 
on time work, ought to be the foundation as far as possible 
of all employment. 


HicgHER TECHNICAL EpvUcATION AND SCIENTIFIC 
' RESEARCH. 


Co-operation of Universities and Works.—We would 
draw attention to the necessity for an interchange of 
opportunities between the universities and the workshops. 
Whilst the university is necessarily engaged upon the 
production of experimental work of the highest quality, 
regardless of initial cost, the workshop, with its practical 
experience, has to turn out work of a high standard with 
strict regard to cost; and we think that the university 
work might be greatly assisted by facilities for its students 
to carry on practical work in workshops whilst pursuing 
their university career, so that, as far as possible, the 
university education might be joined up with practical 
experience, as is indeed done to a great extent in Scotland 
and to some extent in England. It is of the utmost 
importance that university authorities should keep in 
the closest possible touch with the manufacturers if the 
full benefit of university education is to be obtained, and 
for this purpose lectures on technical subjects given, and 
luncheon clubs arranged at which the university authorities 
and manufacturers meet fortnightly, has proved to be 
most valuable. 


Ministry OF CoMMERCE OR INDUSTRY. 


We have been pressed by several witnesses and b: 
several associations to advocate the formation of a Ministry 
of Commerce or of Industry. It is not that the Board of 
Trade does not comprise the powers that are necessary, 
but that manufacturers complain that the Board is go 
overwhelmed with the various subjects which have been 
entrusted to it that it has ceased to be, in the manufacturers’ 
sense, @ Board of Trade only. What they therefore press 
for is the formation of a separate Ministry to deal with 
home and foreign commercial and manufacturing questions 
exclusively, The various witnesses who came before us 
either admitted that they considered the proposal 
admirable, but had not given it full detailed consideration ; 
or those who had given it detailed consideration entirely 
failed to convince us as to the practicability of their 
scheme. These latter gentlemen urged that there should 
be a Minister of Commerce or Industry with abundant 
powers, who was to be appointed by the Government in 
consultation with leading representatives of the various 
trades of the country, and who was to receive Government 
pay, but not to be amenable to the House of Commons or 
to go out of office with the Government which appointed 
him. We do not see our way to advise the formation of 
such a Ministry. We agree that the system by which 
trade questions are at present dealt with is not at all 
satisfactory, nor is it sufficiently expeditious in its methods 
to meet the constantly changing needs of British trace. 
We think, however, that the formation of such a Ministry 
would not materially assist. 


PATENTS AND TRADE MARKs.* 


Manufacture.—It is apparent that many patents have 
been applied for by foreigners, not with the bond jide 
object of working those patents in this country, but for 
the purpose of securing a monopoly of the British market 
for goods manufactured abroad by owners of British 
patents held abroad. The object of the British Patents 
Act has been frustrated by securing a monopoly for the 
foreigner in the United Kingdom without any compensating 
advantage to British trade. We suggest that the clause 
of the Patents Act which requires manufacture within this 
country should be more stringently enforced, and should 
refer not merely to nominal manufacture or to the 
assembling of parts made abroad, but to actual 
manufacture of commercial quantities. It appears to us 
that manufacture in this country would be best attained 
if it were possible to define a proportion of the articles to 
be manufactured under the patent in this country, as 
against the total import of such article under patents held 
abroad. 

Royalties and Licences.—We further think that the 
clauses of the Patents Act requiring licences to be granted 
might be materially improved by providing some 
competent body to decide as to the reasonableness of the 
royalties and of the terms demanded for the grant of such 
licences without the expense involved in a reference to 
the court. At present the fixing of such royalty depends 
practically upon bargain with the patentee. If he is 
desirous of preventing any manufacture under liceuce, 
the terms he may demand will necessarily choke off the 
intending licensee, who will be reluctant to institute 
proceedings to get a reasonable rate fixed. The obligation 
to grant licences is only enforceable if it can be proved 
that the patentee has not in fact manufactured in this 
country. This condition is almost prohibitive so far as 
the intending licensee is concerned. We suggest that the 
onus of proving that he has manufactured in this country 
within the terms of the Act should be thrown upon the 
patentee. 


TRADE AFTER THE WAR. 


We are inclined to believe that for a short time after 
peace is declared the need for engineering products will 
be so urgent that prices will be maintained at an abnormally 
high level till the most pressing demands are satisfied. 
For the purpose of assisting in the reconstruction of the 
devastated areas of France and Belgium in accordance 
with the resolution of the Paris Conference, we believe 
that British manufacturers will be ready to make a general 
allocation of a definite proportion of their output to fill 
orders for this purpose. 

It is, in our judgment, of the first importance that the 
general export trade of the country after the war shall be 
subject to as few restrictions and hampering conditions 
as possible. We believe that when essential needs have 
been satisfied, and the question of the normal supply of 
engineering products arises, then unless it is possible to 
supply those needs at reasonable prices, not only will they 
have to go unsatisfied, but that all increases of demand 
will be virtually prohibited. It a to us that the 
purchasing power of the whole world, outside the United 
States and Japan, will be much diminished, and that the 
ability to satisfy needs will depend upon ample supplies 
of raw materials and of engineering products at reasonable 
prices. The United States will certainly make a considerable 
attempt to meet these demands, but the high cost of 
production there prevailing should enable British manu- 
facturers at anything like normal prices to meet that 
competition in neutral countries with fair hopes of success. 








NEW TESTS FOR STEEL RAILS: PENNSYL- 
VANIA RAILROAD. 


Tue use of a quick bending test, in place of the almost 
universal drop test, is an important development as 
regards the manufacture of railway rails in the United 
States. The principal advantages of the new test are that 
it indicates the elasticity of the steel, and makes it possible 
to determine more definitely its ductility. 

Objection to the drop test was made about ten years ago 
by some rail mills, on the ground that it is far more severe 
than any blow received by the rails in service, and that it 
fails to indicate those qualities of the metal which it would 
be most desirable to know in relation to the acceptance or 
rejection of the rails represented by the test. The matter 

* This section appears to have been writtep before the new Patent 
Bill was introduced.—Ep. Tue E. 
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was taken up on the Pennsylvania Railroad system, but the 
engineers concluded that the drop test was necessary in 
order to settle any question as to brittleness of the matal, 
this being such an important item as to justify the use of 
the severe test. Further investigation, however, has 
indicated that with brittle metal in the centre of the head, 
put covered with a tougher quality of metal on the outside, 
the real character of the rail may not be shown by the 
test. 

orrith rails of open-hearth steel the low proportion of 
phosphorus gives greater ductility than that of Bessemer 
steel, while for the same degree of hardness the open- 
hearth steel has a much higher degree of toughness than 
the Bessemer steel. Under these conditions the value and 
efficiency of the drop test were reduced materially. In 
fact, it failed to indicate the differences in rails from 
different mills, owing to the slight variations in results. 
As open-hearth rails are now used almost exclusively, the 
drop test becomes practically obsolete, and of little use. 

Investigation of the drop test and quick bending tests 
was commenced by the Rail Committee of the Pennsylvania 
System in 1915. It had begun to be evident that the drop 
test did not give consistent results, as the deflection and 
blows required to break the modern heavy flange rails of 
100 lb. per yard and over did not agree with those expected 
on the basis of previous experience with other rails. 
Quick bending tests were made in a hydraulic forging 
press which had been equipped with apparatus for taking 
indicator cards to show the pressures and the corresponding 
deflections. These tests gave results much more con- 
sistent than those of the drop tests. Further tests were 
then made in a testing machine, and the relations of 
elongation to permanent set were found to agree very 
closely with the results from the quick bending test. 

The committee reported that the quick bending test 
gives more definite determination of the ductility of the 
steel, as with it it is possible to make a precise study of the 
relations between deflections and loads at points between 
the elastic limit load and the ultimate load. The quick 
bending test also is an aid in securing steel of greater 
durability and having the desired degree of toughness. 
The drop test gives practically no information as to the 
elasticity of the rail steel. As a result of the report, a 
special hydraulic testing machine was designed and built 
for the Pennsylvania System, and a quick bending test is 
provided for in the specifications for 125 Ib. flange rails. 

The preliminary specifications provide for tests in a 
horizontal hydraulic press of not less than 350 tons capa- 
city. It must have a hydraulic indicator so connected that 
the pressure on the head of the plunger is registered by the 
marking pen moving vertically on the indicator card, 
while the distance rotated by the cylinder carrying this 
card is proportional to the travel of the plunger ; that is to 
say, proportional to the deflection of the rail under test. 
The speed of the plunger when allowed free travel is about 
13ft. per minute. The supports for test specimens are 
4ft. between centres of bearings. The test specimens are 
4}it. to 6ft. long, cut from the top end of the top rail of the 
ingot, and having a temperature of from 60 to 120 deg. 
Fah. The specimen is placed with the centre mark of its 
head under the fulcrum point of the ram or plunger, and 
is then subjected to pressure until rupture occurs. An 
indicator card is taken at the same time. The stipulations 
as to the results for rails for acceptance are as follows :— 
(A) For the elasticity or stiffness test the load at elastic 
limit shall not be less than 140,000 lb. for test specimens 
having a deflection at ultimate load of 3.65in., or over ; 
nor less than 205,000lb. for test specimens having a 
deflection at ultimate load of 2.5in. For any specimen 
the product of the elastic limit load, multiplied by the 
corresponding deflection at ultimate load, must be not 
less than 512,5001b. This relation may be expressed by 
the equation : 512,500 divided by elastic limit equals the 
deflection at ultimate load. (B) For the ductility or 
toughness test the deflection of ultimate load for any test 
specimen must not be less than 2.5in. When it is less than 
3.65in. it must be in such relation to the elastic limit load 
that it will satisfy the equation already given. 

The hydraulic press and apparatus required for the 
quick bending tests constitutes an expensive equipment, 
and in order to carry out these tests at the various steel 
mills supplying rails to the Pennsylvania Railroad system, 
the equipment has been mounted in a large steel frame 
covered goods wagon 50ft. in length. From the results of 
the tests made in this way during 1917 the final specifica- 
tions of the quick bending test will be prepared. 

The press used was designed and built specially for the 
work, It is a vertical machine, with a height of 9ft., and 
occupies a floor space 54ft. by 3ft. Its ram or plunger is 
l16in. diameter by 12in, stroke, and is cast as part of the 
moving platen, which is guided by four heavy posts. 
The two plungers for the return stroke are 6in. diameter, 
and are connected to the platen by 2in. rods. The platen 
has a maximum travel of 2ft. The weight of the press 
complete is about 10 tons. The intensifier is of the single- 
pressure type, having a 9in. ram, which is cast in one piece 
with the 26in. base pressure plunger, giving a ratio of 8.35 
to 1. The stroke is 3ft. The high-pressure cylinder is 
connected to the cylinder of the testing machine by a 2in. 
pipe, and the plunger of the testing machine is operated 
for its entire travel by the intensified pressure. The 
intensifier is 3ft. by 3ft., with a height of 94}ft., and weighs 
about 5 tons. With a pressure of 4501b. in the base 
cylinder, that in the high-pressure cylinder is 3760 Ib. per 
square inch, giving a total capacity of nearly 380 tons. 

The test occupies generally from six to ten seconds. 
During this time the indicator drum is rotated by the 
stroke of the ram, and the recording pen is moved by the 
pressure in the ram cylinder transmitted through a jin. 
pipe. From the diagram are taken the deflection and 
load at the elastic limit, and the ultimate strength, as well 
as the load, required to fracture the specimen. Such a 
diagram indicates the physical properties of the steel, and 
shows the relation of elasticity and ductility to the load 
throughout the entire period of the test. 








Tue North China Daily News learns from Kaichow that 
the Japanese, after protracted efforts, have succeeded in 
obtaining the concession of an important mine in the Kai- 
chow iron mountain. The mine is extremely rich in ore, 
and a good waterway is immediately adjacent. It is 
believed that gold and copper exist in the near vicinity. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron. 


THERE is an incessant demand for all the bar 
iron that the mills can turn out. District industries 
absorb a large proportion of it. The chain and anchor 
trade remains very active, and is taking up large supplies 
of high grade bar iron. At the same time, nut and bolt 
manufacturers are working at high pressure, with the 
result that unmarked bars of qualities suited to nut and 
bolt work are called for in excess of the available supply. 
Regular consignments of bars are already coming forward 
from outside the district, but the nut and bolt people 
have to be content to keep going on the hand-to-mouth 
principle. Bar makers generally are indifferent to new 
contracts, though they are prepared to consider special 
orders. Most of them have quite three months’ steady 
employment for their mills. The maxima for marked 
and unmarked bars remain at £16 and £13 17s. 6d. respec- 
tively, f.0.t. makers’ works. In outside categories prices 
have, as far as can be judged, ceased to rise. In the sheet 
trade black corrugated descriptions constitute practically 
the whole of the output. To enable them to be sent off 
promptly the operation of painting is dispensed with, for 
home consumption at least, so that the price is on the 
£17 basis. 


Strip Iron and Tube Trade. 


The wrought iron and steel tube mills are heavy 
customers for strip, and a big demand is reported for 
second-hand solid drawn tubes, which can be drawn down 
and utilised for such things as hand rails, electrical con- 
duits and similar purposes. For solid drawn steel tubes 
capable of being thus utilised as much as £18 to £19 has 
been paid. A heavy weight of orders, negotiated by the 
strip makers before the recent Government control took 
effect, remains to be put through, and there is no disposi- 
tion to do business at the £15 5s. maximum in the mean- 
time. Business in puddled bars is conditioned by similar 
considerations. Makers have little to sell. The price 
remains at £11 10s. 


Pig Iron Trade. 


Pig iron makers are unable to overtake arrears. 
Smelters are making deliveries as fast as the ore can be 
smelted. It is clear, however, that the output has been 
reduced below the level of current consumptive require- 
ments. There is not such severe tension as regards forge 
qualities, albeit the market remains tight. Makers of 
pig iron are compelled to ration their output somewhat 
rigidly, no customer getting as much as he asks for. 
Smelters could readily sell twice the tonnage they are 
now able to produce. 


Heavy Cast Scrap to be ‘‘ Controlled.” 


Scrap is prominently in demand. The shortage 
of foundry pigs has given added stringency to the posi- 
tion, and prices of cast scrap are very firm. For light 
qualities £5 7s. 6d. is paid, heavy sorts £6 7s. 6d., and 
for best marine engine scrap up to £6 17s. 6d. The expe- 
diency of bringing cast scrap into line with other classes 
of iron and steel scrap by restricting the price is under 
consideration by the authorities. It is understood that 
there has been a preliminary exchange of views between 
sellers and the Ministry, and no insurmountable difficulty 
is happily anticipated. All other descriptions of iron 
and steel scrap, except heavy cast sorts, have, of course, 
been controlled for a considerable time, and it cannot 
but be described as anomalous that cast descriptions 
are at present outside the iron ring. The consultations 
which are in progress have relation strictly to the matter 
of the most acceptable maximum Government price to 
fix, and, as I have said, a satisfactory solution is antici- 
pated. 


Price Arrangements in Steel Plate Trade. 


While district steel makers continue very fully 
employed the recent easier market tendency is confirmed. 
Not only are plates, but some classes of sections are also 
being released on less rigid lines. The period for which 
the prices of plates were limited terminates this month. 
It is considered probable that the existing arrangement 
will be renewed. The Government maximum for ship, 
bridge, and tank plates is £11 10s., and that for boiler 
plates £12 10s. Steel makers have inquiries which indi- 
cate that there are plenty of prospective customers wait- 
ing for any relaxation of the restrictions relative to the 
class of work to which the steel output may be applied. 
Lighter descriptions of plates are in good demand for the 
most part, but heavy material is not called for to so large 
an extent as formerly—a satisfactory indication that, 
notwithstanding the marked acceleration of work in the 
shipyards, the steel production is more than keeping pace 
with it. Mill-owners are not allowed to accept any orders 
which do not carry the “‘ A” certificate, though work of 
a somewhat lower classification is being pressed upon 
them. If the Ministry of Munitions decided to apply 
price contro] to steel hoops it would occasion no surprise 
in the trade. Business was passing at £17 lds. to £18 5s., 
higher prices being charged for special qualities. The 
market keeps very steady. 


Steel ‘*Semis” and American Supplies. 


The supply of prime billets is appreciably better, 
but an exaggerated significance must not be given to this 
development. Those departments of consumption which 
have a first claim on the output have covered their prin- 
cipal requirements for months to come. Producers are 
disinclined to enter into further contracts. Their uncom- 
mitted margin of resources cannot be large in any branch. 
The freer and more regular flow of steel billets to the mills 
has its sequel in the falling off in the call for second-hand 
material capable of being rolled down again, for which 
some customers, in urgent need of supplies, were willing 
to give & price in excess of the fixed price for billets, 
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namely, £10 7s. 6d., at makers’ works. American wire 
rods, which survived other American steel imports, have 
quite disappeared of late, and the urgent order given 
some time ago by the American Government to give pre- 
ferential shipment to steel plates and other materia] used 
in shipbuilding does not appear as yet to have borne 
fruit—not, at any rate, as regards the Birmingham market. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the iron and steel 
markets in Manchester may be described as quiet, but there 
is a certain underlying feeling of unrest, as though some 
changes were expected. Whether there is any foundation 
for this rather vague expectation, I find it very difficult 
to decide, but any one frequenting the markets soon 
becomes aware of the feeling, although no one can define 
it or trace it to any positive cause. We may, of course, 
be approaching a period of transition, and every one 
engaged in the trade is well aware that tremendous changes 
are possible once the trade gets away from the dominance 
of the war demand. 


Pig Iron. 


Reports from the Cleveland district show that 
very large quantities of Cleveland iron have been delivered 
this month ; but one cannot say that very much of this 
has reached Lancashire, and only a little comes occasionally 
to Manchester. The stacks of Cleveland iron have, 
however, been considerably reduced by larger shipments to 
France and Italy. It would appear, however, that the 
make is sufficient. In Manchester we are more concerned 
with the supplies of the Midland irons, and consumers 
would like to see Derbyshire and Staffordshire irons 
offered more freely in this neighbourhood. The latter is 
very difficult to get, and although Derbyshire is not so 
searce as it was, the quantities offered are far from 
adequate. Derbyshire No. 3 is still quoted at 98s. 8d., 
and, naturally, at this price ironfounders buy it whenever 
they can; for it is nearly 4s. cheaper than Staffordshire 
and 6s. 4d. cheaper than No. 3 Cleveland. It is difficult to 
understand the reasoning which has fixed these prices 
so far apart, but one is inclined to take anomalies as they 
come, and decline to puzzle over them. There is still a 
very steady demand for the small lots of Scotch iron 
which are offered here, but that is because the offerings 
are very small. The old extensive employment of Scotch 
brands in Lancashire foundries simply does not exist now, 
and the question is whether that great demand will come 
back again when things become normal. No doubt there 
will be a great accumulation of work for makers of textile 
machinery, for renewals in the cotton mills must be very 
badly wanted. There should consequently be a fine 
opportunity for sellers of Scotch pig iron when the 
opportunity comes, although, of course, some machinists 
may have learned to use other mixtures. 


Finished Material. 


Some merchants here maintain that it is now 
easier to obtain finished steel, and that the extreme 
stringency of the position is relaxed ; but it must not be 
thought that the pressure in steel is over, although there 
are certainly reasons to hope that the worst has been seen. 
On the other hand, there is no present sign of improvement 
in the deliveries of finished iron. There is also some 
trouble about labour, for men over the new military age 
are not of much use in an iron rolling mill. 


Scrap. 

There is a very strong demand for heavy wrought 
scrap in this district, and buyers are glad to get it at the 
full maximum, plus the legalised charges, and are not too 
particular as to quality ; but there is clearly not enough 
to satisfy the market. The cost of sheared and prepared 
scrap delivered at the works is not much less than 
£7 7s. 6d. per ton, and this compares with 105s. on trucks 
for steel scrap. The latter is not being offered very freely, 
as there is an impression that the price may be raised. 
Dealers here say that there is far too much difference 
between steel scrap and wrought iron scrap, and that the 


The market for foundry scrap is, perhaps, scarcely so 
strong as it was, but dealers here continue to quote 
£6 10s. per ton delivered, for the best machinery metal, 
although one must admit that the price is high when 
compared with that of pig iron. Even Scotch iron can 
be delivered here within that limit. One would not, 
of course, advocate any official interference, because it is 
fairly certain that if the market is left to itself competition 
will bring the price back, probably to £6 per ton. One 
doubts, indeed, whether any of the interferences with 
scrap have been productive of good. Heavy steel turnings 
are quoted nominally at 65s. per ton, and are quite cheap 
enough, if not too cheap. 


Metals. 


There is no change in copper. Strong sheets are 
quoted at £149. English ingot tin at £340. Good 
gun-metal scrap about £130. Heavy yellow brass £90. 


The British Dye Industry. 


An important meeting of dye users was held in 
Manchester on Friday last to hear the President of the 
Board of Trade, Sir Albert Stanley, expound a scheme for 
the production of dyestuffs in this country on @ scale 
sufficient to render the industry independent of foreign 
supplies. Speaking of the formation of the company 
known as British Dyes, Limited, and the assistance given 
by the Government, Sir Albert said that what was aimed 
at was that-the State-aided company should be the nucleus 
around which there would be grouped, in the form of a 
combination, all the principal firms engaged in the dye- 
making industry. He said the object had not yet been 





attained, and the continuance of the industry along the 


difference makes it difficult to get iron tree from steel. + 
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present lines meant that in the time at our disposal a 
sufficient advance would not be made to place us in the 
position of practical independence of Germany at the 
conclusion of the war. Sir Albert then went on to refer to 
the necessity for effective co-operation between the dye- 
making firms, so as to establish the industry on a wide and 
sure basis, and referred to the amalgamation of British 
Dyes, Limited, and Levinsteins, which, he said, was 
welcomed by the Board of Trade. He stated the conditions 
of the amalgamation, which are as follows :—(1l) The 
company shall always remain under British control, and 
foreign participation both in capital and voting shall be 
allowed only to a very limited extent, and there shall be 
no participation of present enemy interests. (2) The 
company shall undertake to supply all its products at 
reasonable prices, and in the event of any price being, in 
the opinion of the Board of Trade, unreasonable, the 
Board may, from time to time, fix the prices. (3) The 
company shall undertake to distribute its products of 
finished dyes, or intermediates, amongst consumers in an 
equitable manner, and if this is, in the opinion of the Board 
of Trade, not being done, the Board may give directions 
to the company as to the manner in which the distribution 
shall be made. Sir Albert said that in order to guard 
against the efforts which the great German dye-making 
concerns will make to re-establish their position in this 
country and to prevent the establishment of a strong 
British dye-making industry, the Government had decided 
that the importation of all foreign dyes, except under 
licence, shall be prohibited for a period of at least ten years. 
The Licensing Committee will consist of representatives of 
the dye makers and the dye-using interests in equal 
numbers, with an independent chairman appointed by the 
Board of Trade. The Committee will have a free hand in 
the grant of licences, subject to the ultimate authority of 
the President of the Board of Trade. The extent to which 
the power of licensing will be used will largely depend upon 
the ability of the British dye manufacturers to meet the 
reasonable demands of consumers, and to keep abreast of 
the world’s progress in their industry. 


BaRRow-IN-FurnEss, Thursday. 
Hematites. 


The general condition of the hematite pig iron 
trade of this district is unchanged. Makers are faced 
with a very keen demand for their iron, and are doing 
their utmost to maintain a good solid output of iron; but 
the supply of iron is still short of the demand, and at 
present there are no signs of any increase in the make. 
There are thirty furnaces in blast, and the whole of the 
iron is going into immediate consumption, local steel 
makers accounting for a big proportion of the output at 
Workington and at Barrow. For high grade iron the 
demand is particularly heavy on outside account. Prices 
are steady, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton, and special brands are at 140s. 
per ton f.o.t. 


Iron Ore. 


The demand for hematite iron ore is very strong. 
In North Lancashire the activity has been maintained. 
The demand for foreign ores is brisk, and importations are 
steadily coming to hand. 


Steel. 


The steel trade is briskly employed in every 
available department. At both Workington and Barrow 
the output of semi-manufactured material is considerable. 
The demand for this is very heavy on local as well as 
general home account. Billets are at £10 7s. 6d. per ton. 
Steel shipbuilding material is in pressing demand, both as 
regards plates and other sorts, including castings. Ship 
plates are at £11 10s. per ton, and boiler plates at £12 10s. 
perton. Rails are quiet, with heavy sections at £10 17s. 6d. 
to £11 per ton, light rails £14 to £14 10s., and heavy tram 
rails are at £14 per ton. Shipbuilders and engineers are 
as busy as they can be in every department. 


Fuel, 


For steam coal there is a keen demand all through 
the district, and Durham or Northumberland sorts are at 
27s. 6d. to 30s. per ton, and house coal is at 30s. to 39s. 2d. 
per ton delivered. East Coast coke is in strong request 
at 38s. 6d. to 42s. 6d. per ton delivered, and Lancashire 
cokes are quoted at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


A LITTLE uneasiness prevails in the Cleveland 
iron trade just now regarding fuel supplies. Advantage 
was taken recently of the improved supplies of tonnage to 
make rather heavy shipments of coke, and this has reacted 
unfavourably upon the quantities of coke available for the 
furnaces. At present the number of furnaces in operation 
in the North of England is 75, of which 23 are producing 
Cleveland iron, 23 hematite, 24 basic, and five special 
kinds. The deliveries of iron under June contracts con- 
tinue on a very satisfactory scale, and many supplementary 
allocations have been granted. With the approach of the 
holiday period there will be a lessened demand in the near 
future. The Tyneside foundries will, in fact, be closed next 
week, and during July most of the Scottish works will have 
their holiday week. Meanwhile, however, there is con- 
siderable pressure for deliveries, and having now an ample 
supply of trucks at their disposal makers could readily 
dispose of large quantities of foundry iron. As a matter of 
fact, the output of forge iren has been somewhat dispro- 
portionate of late, and most of the Scottish consumers, 
who take the bulk of the Cleveland forge iron, have been 
able to accumulate stocks. The demand for this class of 
iron is consequently inclined to languish, but foundry 
qualities are in strong request, and the whole of the current 
output is being promptly railed to the various works. 
Prices are firm but unchanged, the home quotations being : 
No. 1, 99s.; No. 3 Cleveland, No. 4 foundry, and No. 4 
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forge, 95s.; whilst for export No. 1 is quoted 119s. and 
No. 3, No. 4 foundry, and No. 4 forge 114s. per ton f.o.b. 


Hematite Pig Iron. 


Great activity still characterises the hematite 
pig iron trade, the demand being as insistent as ever. The 
better facilities for railing have led to improved deliveries 
to home consumers, who are now getting adequate supplies. 
Improved shipments to the Allies are also reported. For 
home consumption East Coast mixed numbers of hematite 
are quoted firm at 122s. 6d., whilst export business is done 
on the basis of 147s. 6d. per ton f.o.b. 


Manufactured Iron and Steel. 


During the past few weeks several new steel 
furnaces have been put into operation, and the output is 
now on such a satisfactory scale that some establishments 
are in a position to give some consideration to ordinary 
consumers. A big volume of work is being put through 
for the shipyards, though supplies to the latter are now, 
and have been for some time, well in hand. Makers of 
finished iron are also working at their fullest capacity, 
practically the whole of the output being absorbed on 
Government account. Export business in both sections 
is still a very minor quantity. The principal quotations 
for home trading are as follows :—Steel ship plates, jin. 
and upwards, £11 10s.; 5/,in., £11 15s.; Jin., £12 ; under 
fin. down to #/,gin., £14 10s.; under 3/,;gin. down to fin., 
£16 ; under jin. down to °/;,in., £17; steel boiler plates, 
£12 10s.; steel ship angles, £11 2s. 6d.; steel joists, 
£11 2s. 6d.; heavy steel rails, £10 17s. 6d.; iron ship rivets, 
£19 10s.; common iron bars, £13 17s. 6d.; best bars, 
£14 7s. 6d.; double best bars, £14 15s.; packing iron, 
£13 10s.; packing iron, tapered, £17; iron ship angles, 
£13 15s.; steel hoops, £17 10s. to £18 10s.; sheets produced 
by steel re-rollers, above /,gin. thick, £16 ; */,,in. thick and 
under to 16 gauge inclusive, £16 10s.; under 16 gauge to 
20 gauge, £17; under 24 gauge to 26 gauge, £18; steel 
rounds, squares, &c., £12 10s. The following are nominal 
quotations for export : Common iron bars, £15 7s. 6d.; 
best bars, £15 12s. 6d.; double best bars, £16 ; treble best 
bars, £16 7s. 6d.; packing iron, £15 10s.; packing iron, 
tapered, £19; iron ship angles, £15 to £15 10s.; iron ship 
rivets, £21 ; steel bars, basic, £16 10s. to £17 10s.; steel ship 
plates, £15 ; steel joists, £13 10s.; steel hoops, £19 to £20 ; 
steel sheets, singles, £20; steel sheets, doubles, £22 ; steel 
strip, £17 10s. to £18 10s.; heavy steel rails, £12 5s. to 
£13 5s. 


Scrap. 

The trade is expecting daily a new Order relating 
to the control of scrap, which will include a maximum 
price for old cast iron. There is a tremendous call for such 
scrap from the ironfoundries, and the abnormal demand 
has sent up prices to a figure out of all proportion to other 
descriptions of scrap. The principal quotations are :— 
Wrought iron scrap, mixed with steel or other materials, 
£2 10s.; second-hand rails, £10 ; heavy steel melting scrap, 
without guaranteed analysis, £5 ; steel turnings and borings, 
mixed with wrought iron or other materials, £2 10s.; all 
other classes, heavy or light, £5 5s.; heavy steel melting 
scrap, guaranteed analysis not over 0.04 per cent. phos- 
phorus and sulphur, £6 5s.; not over 0.05 per cent., £6. 


The Coal Trade. 


The general position of the coal trade is becoming 
increasingly tight, and the demand is steadily growing, 
influenced by the accumulation of unfilled orders. Prices 
continue to soar, with still higher figures in prospect. All 
North Country collieries find inquiries pouring in for 
delivery up to the maximum period of three months ahead, 
and the result is that merchants and owners can only 
occasionally entertain new business, while neutral buyers 
do not fight over the prices asked, the main point being to 
get delivery of requirements as early as possible. Best 
qualities of steam coals are firm at 68s. for August-Septem- 
ber delivery, and occasionally an even higher price is 
named. Tyne primes are steady at 60s., and seconds are 
nearing this figure. The output of smalls is considerable, 
owing to the brisk demand for screened, but there is no 
difficulty in selling all stocks at 35s. to 40s., according to 
quality. Durham coals are in equally brisk demand, and 
every available lot is taken up. New buyers are willing to 
pay 45s. for any period ahead for prime qualities, and 35s. 
for seconds. Durham bunkers, smithies, peas and nuts, 
and coking coals are all strongly held, and export buyers 
find great difficulty in securing supplies, quotations ruling 
at 40s. upwards. Coke supplies are becoming increasingly 
searce, as official and home requirements keep makers 
working at maximum pressure. For export 50s. is steadily 
asked for both beehive and patent qualities. Principal 
quotations for the home trade are as follows :—Best Blyth 
steams, 29s. 6d. to 32s. 6d.; second Blyth steams, 25s. 6d. 
to 28s. 6d.; Tyne prime steams, 29s. 6d. to 30s. 6d.; un- 
sereened for bunkers, 23s. 6d. to 25s.; household coal, 
22s. 6d. to 23s. 6d.; best Blyth smalls, 21s. to 22s. 6d.; 
North Northumberland smalls, 22s. 6d.; smithies, 27s. 6d 
to 32s. 6d.; peas and nuts, 3ls. to 33s. 6d. Durhams: 
Steam (locomotive), 31s. to 32s. 6d.; special Wear gas, 
26s. 6d. to 29s.; best gas, 25s. to 27s. 6d.; second gas, 
23s. 6d. to 26s. 6d.; ordinary bunkers, 26s.; best bunkers, 
27s. 6d.; superior qualities, 30s.; smithies, 29s. 6d. to 
33s. 6d.; peas and nuts, 3ls. to 33s. 6d.; coking coals, 
19s. 6d. to 20s. 6d.; patent oven coke, 42s. 6d. to 45s.; 
blast-furnace coke, 33s.; gas coke, 32s. 6d. to 35s. 








SHEFFIELD. 
(From our own Correspondent.) 
Trade Reconstruction. 


Srnce my last letter the reports of three 
Government Committees have be u issued, those relating 
to the engineering, electrical, and ion and steel industries. 
Originally it was intended that all three subjects should 
be considered by one committee, but di‘ticulties presented 
themselves, with the result that three committees were 
formed. All the reports are important to Sheffield ; in 
fact, upon the first-named three leaders in the steel trade 
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here had seats, viz., Mr. Douglas Vickers, Mr. Arthur 
Balfour, and the chairman of William Jessop and Sons 
Mr. A. J. Hobson). It seems a pity that, in Spite 
of the! numerous and urgent demands upon their 
time, manufacturers and others concerned do not more 
generally study the reports themselves, instead of just 








depending upon a newspaper summary. It might help . 


matters if the Ministry of Reconstruction undertook to 
send copies gratis to every controlled firm practically 
interested. In any case, the three reports mentioned 
appear to meet with the approval of the leading ste] 
people here, there being a tacit understanding that some 
form of protection should be afforded to firms and groups 
of companies that have spent important sums of mone 
in new premises and special machinery installations for 
the purpose of making the country less dependent indus. 
trially upon foreign countries, and particularly in making 
us entirely independent of Germany for certain commodi. 
ties for the supply of which we had fallen into the bad 
habit, in pre-war days, of wholly looking to her. There 
are also the questions of securing to ourselves the advan. 
age of splendid raw material resources within the Empire, 
the careful nursing of new industries until they are strong 
enough to compete on level terms with all comers, and 
the admission duty-free of all raw materials. From what 
one can see, greater attention will be devoted in the 
Sheffield district after the war to engineering itself, whilst, 
of course, the output of steel will ultimately show an enor. 
mous increase, and if, on the one hand, the “ dumping ” 
of billets is to be kept firmly in check, it may be taken 
for granted that, on the other, there will be very large 
home supplies of cheap steel. 


Welding all Classes Together. 


One of the difficulties of the position is, admit- 
tedly, how so many steel men, whose views in the past 
have been the reverse of Protectionist, now see their 
way clear to endorse recommendations imposing upon 
foreign imports, tariffs and even prohibitions. I have 
been chatting this week with a leading man whose opinions 
before the war were pronouncedly Free Trade. “In 
view of the wide acceptance of these White Paper recom. 
mendations,’ I asked him, “is it to be understood that 
there are any Free Traders left?’ He characterised 
the question as a “fine” one, and then proceeded to 
explain the position as it appeared to him. He believed 
there were as many Free Traders as ever, but they had 
had to adopt their views to the extraordinary times in 
which they found themselves. They were not blind wor- 
shippers of a Free Trade fetish, but desired to follow a 
course best calculated to assist in the practical work of 
industrial reconstruction. The position that the nation 
could not flourish on the mere imposition of tariffs they 
still adhered to as a principle, but their contention was 
that that principle could not be made to apply to such 
abnormal times as the present. War conditions required 
to be met by special provisions, and he believed that the 
necessary special provisions to meet the abnormal demands 
created by war conditions were to be found in the pro- 
tective measures recommended in the reports upon the 
engineering, iron and steel, and electrical industries. One 
notable contention advanced related to our enormous 
national expenditure and debt. Money had to be found. 
It had either to come, to a considerable extent, from a 
very high income taxation or from a tariff upon imports. 
If from the former, it would mean the strangulation of 
our expansion in great markets like those of South America, 
where railway undertakings, say, borrowed from us for 
the purpose of development on the condition that the 
material required was ordered from this country. We 
charged interest on the loans, but if our rate of interest 
were higher than that of America, say, because the latter's 
income taxation was lower than ours, the business would 
leave us in favour of the States. It was, therefore, im- 
perative that our income taxation should be kept down 
as much as ever possible, but that could only be done by 
transferring the burden to the shoulders of the foreign 
importer, for of necessity the money must be forthcoming 
from some source. Such conditions, bred of war, enabled 
the ranks of industrialists and commercial men of all 
political creeds and opinions to be closed up, as did also 
the question of the necessary protection of newly-planted 
industries in this country; but when circumstances 
returned to the normal state, if ever they did, the Free 
Trade view that, in its peculiar position, this nation could 
never be made to flourish on the mere imposition of tariffs, 
would be found intact. I have not mentioned this matter 
from the political point of view, but only as showing 
the spirit which is actuating all classes in the steel trade 
here, and welding them together for the purpose of con- 
solidating any advantageous position gained industrially 
as a result of war conditions, and in preparation for the 
vitally important task of reconstruction. 


File Makers. 


The other day I was invited to inspect the file 
works of M. and J. Wing, in the Malin Bridge district of 
Sheffield. In the middle of last century this firm figured 
amongst the leading steel businesses. For various reasons, 
into which it is unnecessary to go now, it was left behind 
in the general development of the district, but latterly it 
has come under the control of real live men, the present 
head of the concern, Mr. H. E. Wood, being a metallurgist 
who won distinction under Dr. Arnold at the University. 
Wing’s files have been known in the trade for generations, 
but the method of producing them has now been 
revolutionised. All the latest machinery for forging, 
stripping, grinding, cutting and scouring has been installed, 
and annealing is done by gas ovens. Singularly enough, 
however, hearth-hardening, I noticed, is adhered to with 
the salt bath, though a lead-bath plant has been put down 
as well, Mr. Wood’s defence of the old style being that in 
the firm’s experience there are fewer “‘ wasters” than by 
the lead-bath process. That seemed to me an interesting— 
though quite debatable—point. Another matter worth 
mentioning, is that I saw taper saw-files down to 3in. 
being machine ground a dozen at a time—an accomplish- 
ment of which, I am assured, even German file makers 
cannot boast. The whole works are so arranged that the 
processes actually follow one another in perfect order, and 
with no loss of space and time. This was particularly 
pointed out to me, as in a recent reference to the file- 
making industry here, I had, in a letter, questioned if such 
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organisation could be found in any Sheffield file works. 
Certainly. it is rare, Then the various “ shops” are well- 
lighted and ventilated and fitted with hot-water pipes for 
use during the cold months. The welfare of the workers 
is given its proper place, too, and the fact that a 
certain quantity of hand-cut files and rasps — the 
Jatter principally for the saddle-tree-making industry 
of Walsall—is still called for, accounts for the fact that 
here, side by side with the most modern, are seen the most 
ancient methods of manufacture, Speaking of file-making. 
I was present a few evenings ago at a meeting of file 
managers, at which it was definitely decided to re-organise 
the Association, The assistance of the University 
authorities is being sought for the holding of lectures on 
works organisation and management, and other steps are 
to be taken to make the Association an uplifting agency 
in the file trade, 


Iron, Steel, and Coal. 


Though the fact that so many blast-furnaces 
have been put on to basic must, of necessity, keep the 
supplies of forge and foundry pig iron restricted, in other 
respects the market conditions here are inclined to be 
easier for iron, with the exception of hematite, though 
there is being revived some talk of the lighting of new 
furnaces on the West Coast. Generally, however, the 
position is little changed, and as a rule scrap is scarce. 
Old cast iron serap, which has been realising very high 
prices will, it is understood, be officially brought within 
bounds, like other raw material, the wonder being that that 
course has not been taken sooner. In steel production 
a certain percentage of the crucible furnaces is not melting, 
but the electric and open-hearth furnaces are very busy, 
and supplies are so ample that in some directions the 
easiness continues quite pronounced. Consumers of steam 
coal find it no easy matter to put reserves on the ground, 
whilst it is too often the case that stocks are being drawn 
upon. The export position is unchanged, the biggest 
buyer being the Government. Slacks are in such short 
supply that contracts are badly in arrears, and for house 
fuel collieries are being greatly pressed for deliveries. 
Best South Yorkshire steam hards are quoted 19s. to 
19s. 6d.; best Derbyshire, 18s. 6d. to 19s.; seconds, 18s. 
to 18s. 6d.; cobbles, 17s. 6d. to 18s. 6d.; and nuts, 17s. 
to 18s, Slacks are unchanged in quotation, the “ free” 
market being bare. In house coals, branch is quoted 
23s. to 23s. 6d., and best Silkstone 20s. to 21s., all per ton 
at pits. 








SCOTLAND 
(From our own Correspondent.) 
Deepening the Clyde. 


At a meeting of the Clyde Lighthouses Trustees, 
it was decided to proceed with the deepening of the 
channel, and to have the access to the James Watt Dock, 
Greenock, dredged to the statutory depth, 


Exports and Imports at Ayr. 


The exports of coal from Ayr for the first quarter 
of the year, amounting to 269,925 tons, show an increase 
of 33,096 tons compared with the same period in 1917. 
Pig iron shipments are down 490 tons. The import of 
iron ore, amounting to 9556 tons, shows a decrease of 
5744 tons, while limestone at 20,016 tons is 997 tons 
greater. 


Pig Iron, 


Seotch pig iron makers are very busy. Hematite 
continues to be the chief source of demand, and with every 
available furnace producing this quality, other qualities 
are difficult to obtain, and arrears of deliveries are 
accumulating. Foundry iron is particularly scarce, and 
forge is none too plentiful. Export prices are firm. 


Approximate Values. 


Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 1, 
140s.; Nos. 3, 135; Govan, No. 1, 135s.; No. 3, 130s.; 
Clyde, Summerlee, Calder and Langloan, Nos. 1, 150s.; 
Nos. 3, 145s.; Glengarnock, at Ardrossan, No. 1, 140s.; 
No. 3, 135s.; Eglinton, at Ardrossan or Troon, and 
Dalmellington, at Ayr, Nos. 1, 145s.; Nos. 3, 135s.; 
Shotts, at Leith, No. 1, 150s.; No. 3, 145s. per ton. 





Finished Iron and Steel. 


} In all departments of the steel and iron trades 
mills are employed at full capacities. Munitions of war, 
shipyard requirements and railway sizes and sections form 
the bulk of the material. Home needs are being promptly 
met, and a fair quantity of material is being shipped to 
France. Steel sheets are in great demand, material being 
constantly wanted for the minefields as well as roofing 
sheets for huts, especially on French account. Galvanised 
outputs are still almost wholly restricted to Government 
work. Malleable ironworks have much more on hand 
than can be conveniently dealt with. The larger sized 
hars are now more in demand. In the steel departments 
the mills are busily engaged with light rails and other 
Sections on Government account, and also with rolling 
shell-diseard quality. Business in the tube trade is brisk, 
ordcrs for all kinds being plentiful. Machine tool makers 
are working under pressure. Structural engineers have 
plenty of work cn hand, and makers of light castings have 
8 good deal of Government work on their books. Exports, 
generally, are more or less at a standstill, apart from ship- 
ments to Allies, 


Coal. 


Conditions in the Scotch coal trade have not 
undergone any change during the past week, and the 
outstanding feature is still the predominance of demands 
over outputs. This shortage of supplies is general, and in 
many Instances consumers are only getting day-to-day 
— _In the West of Scotland a fairly good export 
primey er 1s reported, but the bulk of these shipments is to 
Allied countries at fixed rates. Local requirements, both 
industrial and household, are as large as ever, and all 


materials are taken up on production. Ell coals are 
quoted, f.o.b. at Glasgow, 26s. 6d. to 28s.; splint, 28s. to 
30s.; navigations, 30s.; steams, 27s. 6d.; treble nuts, 23s.; 
doubles, 22s.; singles, 21s. perton. For neutral shipments, 
2s, 6d. per ton must be added to these prices. Collieries 
in the Lothians and Fifeshire have a considerable number 
of shipping orders on their books for neutral destinations 
at prices very favourable to the owners. Admiralty orders 
are also fairly large, and with ordinary home business 
showing no falling off, the collieries are hard pressed for 
deliveries, and have great difficulty in keeping clear of 
arrears. Fifeshire navigations and steams are particularly 
well cleared. First-class sereened navigations are quoted, 
f.o.b. at Methil or Burntisland, 29s. to 31s.; first-class 
steams, 28s.; third-class steams, 24s.; best steams, f.o.b. 
at Leith, 26s. 6d.; secondary qualities, 25s. 6d. per ton. 
For neutral shipments, 2s. 6d. or more per ton must be 
added to these prices, with the exception of secondary 
qualities Lothian coal. The aggregate shipments from 
Scottish ports during the past week amounted to 162,877 
tons, compared with 158,540 in the preceding week, and 
168,433 tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Miners and their Wages. 


THE demand of the Miners’ Federation of Great 
Britain for an increase in the wages of the miners through- 
out the country of Is. 6d. per day for men and 9d. per day 
for boys under sixteen, is certain to meet with the most 
strenuous opposition from the coalowning interests 
throughout the country, not only on account of the aggra- 
vation of the evil of inflation and the adverse effect which 
increased wages have upon output, but also because of the 
difficulties with which owners will be faced when the 
Government relinquishes control over the industry. The 
South Wales coalowners in a circular have set forth the 
present position and the absolute lack of justification for 
an advance being made, and so far there is no leader of the 
men who has come forward to answer the case made out 
by the owners. The only point which has been made is 
that on the question of miners’ house coal ; the workmen 
do not get the same coal that is supplied to the public, and 
the cost of it is raised above the figures stated by the 
owners on account of the excessive haulage charges. The 
coalowners have issued a very striking diagram illustrating 
the effects upon production of enhanced wages. This 
shows the fluctuations in the general wage rate, and the 
output per man underground in the South Wales coalfield 
from 1880 to the end of 1917. A statement which accom- 
panies the diagram explains that since 1915 wagerates have 
risen-to unprecedented levels, but the output per person 
employed underground in the United Kingdom has fallen 
from 335 tons in that year to 306 tons in 1917. In South 
Wales the miners were paid in 1915 a general wage rate of 
78.05 per cent. on the standard rates of 1879, and they 
produced 297 tons per person employed underground ; in 
1916, on a general wage rate of 103.65 per cent., the output 
fell to 290 tons, and in 1917, on a general wage rate of 
133.75 per cent., the output declined to the record low 
average of 262 tons. While the Coal Controller estimates 
20,000,000 tons per annum as the quantity of coal that 
will be lost by the new combing out measures, the owners 
contend that this quantity could be made up if only the 
men worked regularly. In South Wales alone, which 
produces one-fifth of the coal output of the nation, about 
3,500,000 tons were lost through strikes and individual 
irregularity of attendance during the past twelve months. 
A statement giving the increase in the weekly wages of 
underground day-wagemen since July, 1914, has also been 
prepared, and these returns deal with just over forty 
grades of workmen. It is not pretended that this is a 
statement of actual earnings, but it shows the amounts that 
can be earned if men put in full time. The least skilled 
labourer is paid 55s. 9d., which represents an increase for 
men on the afternoon and night shift—including the value 
of the advance in the price of house coal—of 31s. 8d. in the 
lowest instance, as compared with July, 1914, in those cases 
in which afternoon and night men did not receive the bonus 
turn. For other grades the weekly wage of 55s. 9d. 
represents an advance of as much as 36s. 7d. For men on 
the morning shift (six days) the wage of 55s. 9d. means 
increases compared with July, 1914, ranging from 26s, 4d. 
up to 32s, 3d. 


The Ballot-box. 


On more than one occasion in recent years it has 
been contended that if only ballots in the South Wales 
coalfield were conducted on right lines far less would 
be heard of action being taken detrimental to the 
interests of the public generally. In this connection it is 
interesting to note that a scrutiny was made recently in 
connection with the Glamorgan Lodge ballot for central 
executive members. Request was made for publicity of 
the result. The scrutiny took place under the direction of 
the Rhondda District Committee, and it was pointed out 
that certain nominees ‘‘ got recorded more votes than were 
actually found cast for them in the ballot-box.” Two old 
members, it was added, were deprived of 430 votes between 
them. The actual figures relating to votes for nine nomi- 
nees are set out The result of the scrutiny showed that 
in all cases the original returns were wrong. Instead of 
the aggregate number of votes cast being 9406 it was 8868. 
In two cases candidates got 545 and 135 votes more than 
they were entitled to, and in two other instances the 
original returns were 243 and 187 below what they should 
have been. 


The Middleman. 


The middleman in the coal trade, or to be more 
strictly accurate, the market jobber, has received the 
knock-out blow as the result of the recent cancellation of 
arrears on coal contracts. The tendency of all war-time 
regulations has been to eliminate the middleman, and to 
place business more and more direct with the colliery 
companies. The bond fide exporter could formerly give a 
turn to the middleman pure and simple who held contracts 
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with various collieries, but now that all arrears on these 
contracts have been cancelled, exporters are compelled to 
deal with the colliery companies direct. Middiemen 
received a set-back some time ago when, although they 
held low contracts, they were not permitted to sell coals 
for shipment to France and Italy below the scheduled 
prices, but now that their contracts are completely ruled 
out they have no coals to offer, and are therefore practically 
out of business entirely. 


Current Business. 


The coal trade has developed a quieter tone this 
week. There were evidences towards the end of last week 
that the abnormal pressure recently experienced was 
relaxing, but it beeame more apparent at the opening of the 
present week. Tonnage arrivals have declined, and as the 
demand on official account has decreased it has given the 
private exporter an opportunity of getting supplies of coal. 
There has been more readiness on the part of the authorities 
to release coals, with the result that vessels which have 
been waiting several weeks while Government demands 
were being satisfied have now been able to get a turn. 
Shipments are stil] on a good scale, and it is evident that 
it is not anticipated that the demand for coals is going to 
fall off to such an extent as to affect regular working, as 
the District Coal and Coke Supplies Committee are con- 
tinuing in abeyance the scheme for restricting production, 
and have, as a matter of fact, postponed its operation to 
July 8th. From now on to that date collieries can produce 
to their fullest extent. Collieries are very well booked up 
in respect to all qualities of large coal, and nuts and beans 
are firm, but smalls have developed extreme irregularity. 
Best bunkers are still firm and almost unobtainable, while 
coking smalls are searce, but inferior smalls have gone 
distinctly flat, and there is no sale for them, particularly 
the dry qualities. The production of coke is below 
requirements, so that there is scarcely any available for 
export, and patent fuel manufacturers are fully booked up 
to the early part of next month. Pitwood remains steady 
at the maximum price of 65s, 


LATER. 


The coal trade shows no perceptible change, and remains 
steady for large coals. Nuts and beans are firm, and best 
bunkers are as difficult to obtain as superior large coals, but 
inferior smalls are very slow. Coke is well maintained, and 
55s. is quoted for neutral business. An interesting com- 
munication has been sent by the Coal Controller to the 
secretary of the Mining Association of Great Britain and 
the secretary of the Miners’ Federation of Great Britain 
pointing out the effects of taking men from the mines, and 
the need for greater effort on the part of those remaining 
to attend to their work more regularly, and to obtain 
increased production. The Coal Controller remarks that 
an increased output per coal-getter of even 10 ewt. per week 
would result in a national increase of about 10,000,000 tons 
perannum. He does not mention 10 ewt. as a limit to the 
increased effort of any coal-getter, but merely as an illus- 
tration to show how substantial] can be the aggregate effect 
of an increased effort on the part of a large number of 
individuals. He does not ask the workmen in the coal 
mining industry to increase the length of their shift, 
hecause he is convinced that if they attended regularly, 
and put increased effort into their work, the country could 
get the output it wants without lengthening the hours of 
work per day 


Schedule Prices (less 2s. 6d. for France and Italy). 


Steam coal :—Smokeless best, 35s. 6d.; smokeless 
seconds, 34s.; seconds, 33s. 3d.; ordinaries, 32s. 6d.; best 
drys, 32s. 6d.; ordinary drys, 3ls.; steam smalls, 20s. 6d. 
to 24s.; washed smalls, 25s.; best Monmouthshire Black 
Vein large, 32s. 6d.; ordinary Western Valleys, 31s. 6d.; 
best Eastern Valleys, 3ls. 6d.; seconds Eastern Valleys, 
30s. 6d. Bituminous coal: Best households, 35s. 6d.; 
good households, 33s. 3d.; No. 3 Rhondda large, 33s. 3d.; 
smalls, 28s. 6d.; No. 2 Rhondda large, 29s. 6d.; through, 
24s. 6d. and 26s.; smalls, 19s. 6d. and 21s. 6d.; best washed 
nuts, 32s. 6d.; seconds, 31s.; best washed peas, 3(s.; 
seconds, 29s.; patent fuel, 32s. 6d. Coke, 50s. Pitwood 
ex ship, 65s. 


Newport. 


Tonnage has not been so plentiful, and with 
production improved the tone of the market has lost some 
of its strength. The better qualities of large coals are 
meeting with regular shipment and keep steady, while the 
inland demand maintains a good level, but there is not 
the abnormal pressure of the past few weeks. Inferior 
smalls are suffering from lack of inquiry. Schedule prices 
(less 2s. 6d. for France and Italy) :—-Steam coal: Best 
Newport Black Vein large, 32s. 6d.; Western Valleys, 
3ls. 6d.; best astern Valleys, 3ls. 6d.; other sorts, 
30s. 6d.; steam smalls, 20s. 6d. to 23s. Bituminous coals : 
Best house, 35s. 6d.; seconds, 33s. 3d.; patent fuel, 32s. 6d.; 
pitwood, ex ship, 65s. 


Swansea. 


Anthracite large coals have shown weakness. 
Cobbles, nuts, rubbly culm and duff have also ruled very 
quiet, and supplies are freely offered, but peas and beans 
meet with a good demand and are firm. The inland 
demand for anthracite keeps up to a very satisfactory 
level, and steam coals are fairly brisk. Schedule prices 
(less 2s. 6d. for France and Italy) :—Anthracite : Best 
breaking large, 32s. 6d.; second breaking large, 31s. 6d.; 
third breaking large, 30s.; Red Vein large, 28s.; machine 
made cobbles, 41s. 6d. to 45s.; French nuts, 41s. 6d. to 
45s.; stove nuts, 41s. 6d. to 45s.; beans, 35s. 6d. to 37s. 6d.; 
machine made large peas, 22s. 6d.; rubbly culm, 13s. 6d. 
to 15s. 6d.; duff, 9s. to 10s. 6d. Steam coal: Best large, 
32s. 6d.; seconds, 29s. 6d.; bunkers, 24s. 6d. and 26s.; 
smalls, 19s. 6d. and 21s. 6d. Bituminous coal : Through and 
through, 29s. 6d.; smalls, 26s. 6d.; patent fuel, 32s. 6d. 


Tin-plates. 


The market has recently been rather more active, 
and the tone is very firm. The majority of makers are full 
up with orders for several months. Permits have been 
issued more freely for the home market. Prices rule 
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round about 33s. for I.C., 20 x 14 x 112, and forany new 
business manufacturers are quoting firmly up to the 
maximum re. Quotations :-—I.C., 20 x 14 x 112 
sheets, 33s. Block tin, £328 per ton cash and for three 
months ; copper, £110 per ton cash and for three months. 
Lead : Spanish, £29 10s. per ton. 








AMERICAN ENGINEERING NEWS. 


HEAVY GEARLESS ELECTRIC LOCOMOTIVES. 


GEARLESS electric locomotives of 260 tons weight are 
being built for the 440-mile electrified section of the 
Chicago, Milwaukee and St. Paul Railway in the Rocky 
Mountains. Each engine has twelve driving axles with 
44in. wheels, and a two-wheel bogie at each end. The 
two fields are carried upon the driving springs, and there 
is ample vertical play of the armature between them. 
With twelve motors available for different control 
combinations, there is a possibility of securing a wide 
range of speed to meet the varying conditions of working 
passenger trains. The motors are connected three in 
series, or 1000 volts per commutator for full-speed opera- 
tion, but the control permits also a connection of four, 
six or twelve motors in series for fractional speed 
operations. Provision for variable speeds is made by 
shunting the motor fields. A passenger locomotive must 
have sufficient weight on the drivers and reserve power to 
haul additional train load when required. The new type 
of engine will take a twelve-car train of 960 tons up a 
gradient of 1 in 50 at twenty-five miles an hour. Under 
these conditions there is a demand for 55,200 Ib. tractive 
effort at the rim of the driving wheel, equivalent to 
12 per cent. coefficient of adhesion to the weight upon the 
driver. Thus the adhesion weight and motor capacity 
are sufficient to handle fourteen-car trains on occasion 
without overloading the motors. Provision is made for 
regenerative braking in descending gradients, but without 
the motor generator field excitation employed in the 
former geared locomotives. The engines are 76ft. long, 
with a wheel base of 67ft., but with axles mounted in 
pairs in bogie frames the rigid wheel hase is only 14ft. 


CONCRETING BY THE PNEUMATIC PROCESS. 


THE use of compressed air for mixing and placing 
concrete is becoming very general in the United States. 
Arch bridges, retaining walls and other structures have 
been built in this way, but the most extensive use of this 
process has been in the lining of tunnels. The apparatus 
consists of an inverted cone built of steel plate, surmounted 
by a cylindrical chamber in which works a flap valve 
operated by an air cylinder. To the bottom of the cone 
is attached an elbow connected to the distributing pipe 
through which the concrete is conveyed to the form or 
mould. The measured batch of cement, sand and stone 
or gravel is charged into the mixer through the flap valve, 
and air is then admitted by jets at the top of the cone 
and at the back of the elbow. The former jets force the 
charge down to the elbow, where the main jet drives it 
along the pipe, the materials being thoroughly mixed and 
churned during their passage. The distance may be as 
egreat as 750ft. With stone gate and an 8in. pipe 
the pressure should not fall below 50 Ib. With lower 
pressure the materials tend to rol] along the bottom of the 
pipe, and while the concrete may be well mixed, it makes 
a dirty pipe, which is likely to choke or clog. The stone 
may be as large as 4}in. size. Under proper pressure the 
mixture is violently churned and carried along as a mass, 
the sand filling voids in the stone and cement filling voids 
in the sand. An elbow or a length of india-rubber pipe 
at the end of the delivery pipe discharges the concrete 
into the forms. 








PORTHCOMING ENGAGEMENTS. 





TODAY. 


IncoRPORATED Monicrpat Exectricat AssociaTion.—Town 
Hall, Manchester. Annual general and other business meetings. 
9.30 a.m. 

TUESDAY, JUNE 25ru. 


AERONAUTICAL SocieTy or GreaT Brirain.—Central Hall, 
Westminster. Lecture on ‘Some Outstanding Problems in 
Aeronautics,” by Dr. W. F. Durand. 8 p.m. 

Tue InsttruTion or Locomotive EnctIngers (LONDON), 
Leeps CEeNTRE.—Visit to N.E. Railway Works, Darlington. 
Leave Leeds 10.17 a.m. 


FRIDAY, 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington. (1) ‘A New 
Method of Measuring Alternating Currents and Electric Oscilla- 
tions,” by Mr. J. Williams ; (2) A Demonstration of Coupled 
Vibrations,”’ by Professor E. H. Barton and Miss H. M. Browning. 


5 p.m. 


JUNE 28ru. 


SATURDAY, JULY 6ru. 


Tue INSTITUTION OF MUNICIPAL ENGINEERS (SOUTH-EASTERN 
District).—Meet at London and North-Western Railway 
Station, Wolverton. Visits will be paid to the London and North- 
Western Railway Carriage Works; street works,* including 
tarviated granite, clinker tarmacadam, and other pavings; the 
sewage disposal and refuse destructor works ; and the waterworks 
pumping station and sewage disposal works and pumping plant 
at Stoney Stratford. 11 a.m. 








InstITUTE OF MetTats.—The annual autumn meeting of the In- 
stitute of Metals will be heldin London on September 11th, when 
several important papers will be presented for discussion. A 
ballot for the election of members will be held on July 17th, asa 
result of which the membership is expected to be brought well 
beyond the 1000 mark—and that within the first decade of the 
Institute’s exist In cc tion with the ballot there has 
just been prepared for circulation to possible members a new 
membership booklet. It contains a detailed statement of the 
Institute’s varied activities, as well as numerous expressions of 
opinion regarding the value of the work accomplished and in 

rogress. The latter have been contributed by many well- 
nown engineers and metallurgists. Copies can be obtained 





from Mr. G. Shaw Scott, M.Sc., 36, Victoria-street, S.W. 1 
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COAL AND MINERAL TRAFFIC ON THE 
RAILWAYS OF THE UNITED KINGDOM.* 


By H. KELWAY-BAMBER, M.V.O., Member of Council, 


ndon. 


THE object of this paper is to invite attention, on bread 
lines, to the vast extent by which railway coal and mineral 
carrying, and revenue earning powers may be increased, 
and working costs reduced, by the use of wagons of the 
highest carrying capacity possible within the limits of 
existing British main line load gauge restrictions. 

I am aware that similar proposals made in past years 
have, for various reasons, not been acceptable, but must 
be overcome if the best results are to be obtained. The 

rospective increase in goods and mineral traffic in the 
near future will compel a reconsideration of this most 
important matter, on the successful solution of which the 
prosperity of the country and of its railways will greatly 
depend. 


Output oF Coat AND OTHER MATERIALS. 


The output of coal and minerals in the United Kingdom 
during 1913 was 354,890,867 tons; coal contributing 
81 per cent. and minerals 19 per cent. The output for the 
year 1904 was 297,470,613 tons; coal contributing 
approximately 78 per cent. and minerals 22 per cent. 
Thus the total output of 1913 exceeded that of 1904 by 
57,420,254 tons, or 19.32 per cent., the increase in coal 
amounting to 23.41 per cent. and in other minerals to 
3.72 per cent. 

Of the total coal mined in 1913, about 66 per cent. was 
consumed in the country, and the remainder, 34 per cent., 
was exported to other countries or used as ** bunker ” coal 
in ocean-going steamers. 


RAIL-BORNE CoAL AND MINERALS. 


The total weight of goods and minerals loaded into 
wagons on the railways of the United Kingdom during the 
year 1913, the last complete period of working under 
normal conditions before the outbreak of war, was 
372,037,000 tons, of which 299,129,000 tons, or 80.41 per 
cent., consisting of coal and minerals. The quantity of 
coal and coke loaded into wagons on the various railway 
systems of the United Kingdom during 1913, and the 
percentage of each to the total weight lifted (226,936,000 
tons) for that year was :— 


Quantity of coal 








and coke loaded Percentage 
Railway Serving Coal Mines. into trucks on of Total 
the system. (approx). 
ons. 

North- psp “ 41,502,521 18.3 
Midland 27,834,531 12.2 
London and North- Western 23,496,970 10.3 
Great Western .. .. 22,142,823 9.8 
North British 21,233,792 9.4 
Taff Vale 15,682,640 6.9 
Great Central 14,920,952 6.6 
Caledonian 13,026,909 5.7 
Lancashire and Y orkshire 9,396,275 4.1 
Great Northern ra 8,739,556 3.9 
North Staffordshire . in 3,622,149 1.6 
Glasgow and South- Western |. 3,500,225 1.5 
Hulland Barnsley .. .. .. 2,559,117 1.1 
Maryport and Carlisle ‘ 357,744 
Furness : 164,004 | 0.2 
Cavan and Leitri : 7,892 | : 
Great Southern rao Western . ~ 1,036 
Total carried forthe public .. 208,188,136 .. 91.7 
Locomotive coal (all systems). . 13,557,000 om 6.0 

221,745,136 97.7 
Other purposes (do.).. 5,190,864 .. 2.3 
MOR 35k SE ceae 226,936,000 100.0 


SHIPMENT OF COAL. 


Shipment of the 73,400,118 tons of coal exported during 
1913 (paragraph 9) was made from ports in the under- 
mentioned districts in approximately the quantities 
shown, and from the figures given it will be observed that 
South Wales dealt with nearly 41 per cent. of the entire 
shipments :— 


Ports of Shipments. Tons. Per cent. 
South Wales .... 30,000,000 .. 40.87 
Northumberland 18,250,000 .. 24.86 
Scotland : re wens 10,500,000 14.30 
ED oie 5 7 otctes > as 8,900,000 12.12 
Durham ee eet eee 4,250,000 se 5.80 
Other .. 1,500,118... 2.04 

73,400,118 100.00 


PROSPECTIVE INCREASED TRAFFIC. 


Prior to the year 1913 the weight of coal and minerals 
originating, i.e., loaded into wagons, on the system of each 
railway, was not shown in the returns of the railway 
companies of the United Kingdom, but for that year it was 
equivalent to 67 per cent. of the total weight carried by all 
companies. 

Calculated on this basis, the weight of coal and other 
minerals loaded during 1904 was about 234,200,000 tons, 
the increase for the decade 1904-1913 thus amounting to 
64,929,000 tons, or 28 percent. In view, however, of the 
certainty of an enormous expansion of business after the 
war, the weight of these materials to be moved some ten 
years hence should have risen to about 450,000,000 tons, 
the transport of which, in wagons of low capacity, would be 
altogether impracticable. 


Capacity oF Coat WAGOoNs. 


On the railways of the United Kingdom coal, for many 
years past, has been conveyed in four-wheeled wooden 
wagons carrying loads of 8, 10, 12 and 15 tons respectively. 
For some fifteen years or so a comparatively small number 
of ‘“‘all-steel” four-wheeled, self-discharging 20-ton 
hopper wagons, and a still smaller number of “ all-steel ” 
40-ton self-discharging bogie hopper wagons, owned by 
railway companies, have been successfully employed in the 
carriage of coal for locomotive purposes. 

Probably the most up-to-date coal wagons extant, 
complying in overall height and width with the require- 
ments of British railway main line load gauge restrictions, 
are the 45-ton bogie flat bottom high-sided and 45-ton 
bogie self-discharging hopper wagons, employed in 
carrying coal, under very severe working conditions, both 
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of grade and curve, on the railways of the Union of South 
Africa. The principal particulars of these high capacity 
vehicles, constructed of ** pressed steel,” are :— 


Bogie high-sided 
(side door a 


Bogie hopper 
_— re areing 1), 
9in. 


D>tail. 
Length over buffers .. 


Height over all .. oft. 4tin. 10ft. 
Width overall .. Sft. 7din. 8ft. din. 
Cubic capacity .. 1680 cu. it. 1685 cu. ft 
Centres of bogie trucks . 27it. 28ft. 6in. 
Wheel base of bogie trucks 5ft. 9in. 5ft. 9in. 
Carrying { Flush << “ 0 tons 41.0 tons 
capacity { Piled TA Se 43°. ra. 4.0 ,, 
for coal | Total. a rt eee ‘3 45.0 ,, 
Tare weight ; 17.00 ,, ste 18.0 
Gross Wagons 4 62.00 ,, oe 63.0 ,, 
weight {Axle . yi 15.50 ,, a 15.75 ,, 
per Foot of ‘length ‘i: 1.44 ,, 1.47 ,, 


The high-sided wagons when discharging coal at *tle 
Port of Durban are raised bodily and overturned, th. ir 
contents—45 tons of coal—being discharged instantly. 


NuMBER oF Wacons LOADED. 


The average carrying capacity of coal wagons in service 
at the present time on the railways of the United Kingdon, 
is 10 tons, and the average dead weight per wagon about 
6 tons. The total weight of rail-borne coal and miners! 
traffic for the year 1913 was, as stated in paragraph ||, 
299,129,000 tons, so that the number of 10-ton wage 
loads required to move the traffic of that year would |e 
29,912,000, or, say, 30,000,000. 


Noumper or Rounp Trips. 


It is estimated that approximately 900,000 privately 
owned and railway companies’ wagons were engaged duriny 
1913 in the coal and mineral traffic of this country, ani 
assuming that 5 per cent. were undergoing or waiting repair 
or renewal, we have 855,000 wagons available for traflic 
purposes; on this basis each wagon of 10 tons average 
capacity would be loaded :— 


SOAUO ANG Ten 35 times in the year or about 


once in 10 days. 


855,000 wagons 


Gross Goops Wacon EARNINGS. 


The average receipts per ton of coal, coke and patent 
fuel moved in 1913 was 2s. 0.2d. and 2s. 6.1d. per ton of 
other minerals; the overall average of receipts was 
therefore 25.65d., at which rate the earnings per wagon 
for the year amounted to £37.41 gross, or 46.76 per cent. 
of the pre-war average capital cost (£80) per vehicle. 
The total gross earnings of the 855,000 wagons for the year 
would thus be £31,985,000, which practically agrees with 
the figure £31,972,000 shown in the published railway 
returns for 1913. 


CoMPARISON OF COAL AND MINERAL WaGoN CAPACITIES. 


Knowing the average carrying capacity of existing 
wagons, and the average number of times each was loaded, 
we are in a position to compare, for work done on the 
railways of the United Kingdom during 1913, the efficiency 
of 10-ton vehicles with that of British railway coal and 
mineral wagons of 12, 15, 20 and 40-ton capacity, and also 
with that of the 45-ton flat bottom high-sided and 45-ton 
self-discharging hopper bogie wagons, the present standard 
for coal traffic on the railways of the Union of South Africa 
referred to above, had such wagons been used for the 
carriage of all the coal and minerals moved on British 
railways during 1913. 

The principal points of comparison are :— 

The Number of Vehicles to be Handled.—Analysis shows 
that the possible reduction in the number of vehicles 
handled ranges from 16.66 to 77.66 per cent., according to 
wagon capacity, a reduction, the general consequences of 
which, on railway work as a whole in this country, can 
more readily be imagined than described. 

Percentage of Paying Load to Gross Weight Moved.—In 
dealing with this, the second point for comparison, the 
dead weight of empty vehicles hauled on the return journey 
must be taken into consideration. With a view to relieving 
the pressure of heavy war traffic the back loading of wagons 
has recently received much attention, but it is unlikely 
that back loads will be forthcoming for any large number 
of coal and mineral wagons. In the circumstances, and in 
order to determine the correct percentage of paying load 
to gross weight hauled, the dead weight of the wagons 
hauled empty on the return journey must be added. 
On this basis, it is found that 54.55 per cent. of the 
gross weight hauled in 10-ton wagons is non-revenue 
earning, while for the two types of 45-ton bogie wagons 
it averages 43.43 per cent., an improvement of over 
20 per cent. in existing practice. 

The Dead Weight Hauled.—The third point of comparison 
is of great importance, not only in respect of the percentage 
of paying load to gross weight, but also as directly affecting 
locomotive coal consumption. Figures show that the 
general use of 45-ton wagons would have reduced the 
dead weight of coal and mineral wagons during 1913 by 
132,500,000 tons or 36.80 per cent. 

Coal Consumption.—With regard to this item, we may 
assume for the United Kingdom an approximate average 
outward journey of thirty miles loaded and sixty miles for 
the round trip per wagon. The fuel consumption of 
locomotives for main line goods and mineral trains may be 
roughly estimated at 0.1 Ib. per ton-mile, and on this 
basis, disregarding the further great reduction of con- 
sumption on shunting mileage, there is the possibility, by 
the general use of 45-ton in lieu of 10-ton wagons, of 
saving about 3,500,000 tons of coal, or 25.79 per cent. of 
the total quantity, 13,577,000 tons, consumed in loco- 
motives on the railways of the United Kingdom during 
1913. At 10s. per ton at pit’s mouth, the saving in working 
expenses on coal consumed on main line traffic alone would 
have amounted to £1,750,000 for the year. 

Train Length. —The point of comparison we have now 
to, consider is one in which any reduction is equivalent to 
increasing pari passu the length of passing and other 
sidings, thus enabling heavier trains and better paying 
loads to be hauled. From figures it is found that the use 
of 45-ton wagons reduces the overall length of vehicles 
by 47.25 per cent. compared with vehicles of 10-ton 
capacity. 

Gross Weight per Foot Run of Vehicle.—This is also a 





point of great importance as affecting the paying load and 
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gross weight carrying power of the entire railway system, 
and it is found that the use of 45-ton wagons would 
improve existing conditions in this respect by 62.92 per 
cent. 

Summarising the foregoing comparisons and with 
special reference to the relative efficiency of 10-ton wooden 
and 45-ton all-steel bogie hopper wagons, on the basis of 
the coal and mineral traffic dealt with by the railways of 
the United Kingdom during the year 1913, we have :— 








: Per cent. of 
Point of comparison. Detail. possible Par 
improvement. No. 
er cent. 
(a) Reduction in the number of 
vehicles to be handled .. 666,668 .. 77.66 yo. 26 
(b) Improvement in percentage 
of paying load to gross 56.01 
weight hauled... .. .. 45.45 23.00 .. 80 
10.56 
(c) Keduction in dead weight 
hauled .. .. ..tons 130,000,000 ., 36.11 +. Sl 
(d) Reduction of main line 
I tive coal Pp 
GOB sc cs cc oe OO 3,482,136 25.64 -» 38 
(e) Keduction in overall wagon 
(J) Increase in gross weight of 
length for the total number f 204,583 
of wagons loaded miles (107,026 ... 47.25 .. 33 
96.657 
Gross weight per foot of S23 548 °y. 
train (wagon) length, tons tG.ee :... Ce . 34 
0.56 


It only remains to consider briefly, on the same broad 
lines, the effect of the use of 45-ton high capacity wagons 
on the 450,000,000 tons of prospective coal and mineral 
traffic to be handled some ten years after the successful 
conclusion of war. If this be done, it will be found that 
we have the following possible economies for British 
railway mineral traffic of, say, the year 1930. 

(a) Reduction in the number of coal and mineral wagons 
to be handled of 35,000,000 or 77.77 per cent. 

(b) Improvement in the percentage of paying load to 
gross weight 22.22 per cent. 

(c) Reduction in the dead weight hauled of 180,000,000 
tons or 33.33 per cent. 

(d) Reduction in main line locomotive coal consumption 
of 4,821,400 tons or 40.13 per cent. 

(e) Reduction in the overall length of loaded wagons of 
144,886 miles or 47.25 per cent. 

(f) Increase in the gross weight per foot of wagon length 
of 62.92 per cent., the gross weight of wagon per pair of 
wheels on rail being at the same time doubled. 


EFFICIENCY OF LOCOMOTIVES AND SIDINGS. 


The relative coal and mineral carrying powers of wagons 
of various capabilities have been dealt with in this paper 
on the broadest lines, and it may be well to consider 
briefly the improvement which the use of 45-ton wagons 
would effect in :—(a) Increasing the efficiency of loco- 
motives ; (6) increasing the efficiency of sidings. 

The heaviest coal trains working between the Midlands 
and London are composed of about eighty-one wagons of 
i0 tons capacity and of 6 tons tare weight, and are hauled 
by 2-8-0 type locomotives of about 33,000 lb. tractive 
effort. They carry 810 tons of paying load for a wagon 
tare of 486 tons = 1296 tons gross. The percentage of 
paying load to gross weight for the loaded journey is thus 
67.15 per cent., and for the round trip 45.45 per cent. 

Twenty-one 45-ton wagons of 18 tons tare weight would 
have carried 945 tons of paying load for a wagon tare of 
378 tons = 1323 tons gross. The percentage of paying 
load to gross weight in this case for the loaded journey 
— be 71.43 per cent., and for the round trip 55.55 per 
cent, 

The overall wagon length of a 1300-ton train composed 
of eighty-one 10-ton wagons 18ft. long is 1458ft., which 
for an actual gross weight of 1296 tons gives 0.89 tons 
weight stabled per foot of siding. The same length of 
siding would accommodate thirty-four 45-ton wagons of 
42.75ft. each = 1453ft., the paying load being 1530 tons, 
the tare 622 tons, and the gross weight 2152 tons, or 
1.47 tons weight stabled per foot of siding. 

The paying weight of the thirty-four 45-ton wagons 
would be 1530 tons, or 39 per cent. more than that for the 
train of 10-ton vehicles. 

For such a train the percentage of paying load to gross 
weight would be 71 per cent. for the loaded journey, 
and 55 per cent. for the round trip. 


CONCLUSION. 


All the improvements suggested in this paper have been 
based upon an average annual duty of thirty-five loads 
per wagon, an axle load not exceeding 15.75 tons per pair 
of wheels on rail, and a gross weight of 1.45 tons per foot 
of overall wagon length. The general use of self-discharging 
hopper wagons, with the necessary modification in terminal 
facilities, should, however, make an average of at least 
forty loads per wagon per annum possible. In that case, 
the number of 45-ton bogie wagons required to handle, 
ten years hence, the 450,000,000 tons of traffic referred to 
above would, including 5 per cent. for repairs and renewals, 
be 262;600, compared with 900,000 four-wheeled wagons 
referred to earlier in this paper as used in moving the 
300,000,000 tons of coal and mineral traffic in 1913. 

On the railways of the United States of America, up-to- 
date coal and mineral bogie wagons have gross weights of 
over 20 tons per pair of wheels on rail, and of much over 
2.0 ton per foot of overall length, improvements which 
would still further reduce the number of vehicles required 
to handle a given traffic. Such a load carrying capacity 
would, however, necessitate the use of wagons of an overall 
width of about 10ft. 3in., the present practice on Indian 
5ft. 6in., and American 4ft. 84in. gauge railways, but 
would involve a general remodelling of existing British 
railways with attendant heavy expenditure. Nevertheless, 
until such improvements have been effected, British 
railwa, practice will continue to fall short of the maximum 
a le load carrying and revenue earning power of coal 
a nfo sere Syed the general efficiency of the 

»f : : 
caaiaiaeete nf ys of the country will continue to be 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


115,582 (15,195 of 1917). October 19th, 1917.—Srzam Borer 
anpD SupernfaTeR, Henry Davey, Conaways, Ewell, 


Surrey. 

The object of this invention is to increase the heat efficiency 
of the steam, and also that of the furnace. The former is effected 
by reheating the steam by means of heat from the furnace 
instead of heat from the boiler steam. The method employed 
is thus described :—The boiler A has only sufficient heating 
surface to absorb, say, 60 per cent. of the heat generated in the 
furnace. The temperature of the gases leaving the boiler is, 
say, 700 deg. to 900 deg. Fah. The hot gases leave the boiler 
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and then go through superheaters B, C, D, first superheating 
the steam entering the first stage of a multiple effect engine or 
turbine, and then through the superheater of the second stage, 
then through the superheater of the third stage, if the engine 
or turbine is one of triple effect. Finally, the hot gases leaving 
the last superheater pass downward through a feed-water heater 
E, and leave the feed-water heater at a temperature of, say, 
200 deg. Fah. The apparatus is illustrated in Figs. 1, 2 and 3. 
Fig. 1 is a section of the boiler and one of the superheaters. 
Fig. 2 a plan with two boilers. Fig. 3 a section through the 
superheaters and the feed-water heater.— May 16th, 1918. 


INTERNAL COMBUSTION ENGINES. 


115,525 (8597 of 1917). June 15th, 1917.—CARBURETTER, 
James Andrew Newell, 128, Rugby-avenue, Belfast. 

The design of this carburetter is claimed to be such that the 
fuel passages may be readily scavenged, and the delivery of the 
fuel may Es regulated and atomised. A is the induction pipe 
of the engine, B is the throttle valve, C are fuel jet tubes, D is an 
auxiliary fuel supply, E is the float chamber, and F is the usual 
air opening. A two-way valve G ts the induction pipe A 
through a conduit H with the fuel jet tubes C when in the jet- 
scavenging position, and when in the normal working pe 
the valve G connects the jets with the float chamber E. The 
plug I of the valve G is held on its seating by @ spiral spring J, 
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and an arm K rigidly connected to the valve G can be operated 
from a distance in any suitable manner. If desired the valve G 
and the throttle valve B can be interconnected so that the fuel 
jets can be scavenged whenever the throttle is closed. The fuel 
- tubes C are each provided with an external mushroom valve 
earried on a hollow stem M, which communicates with the 
outside air at N. Each stem is screw-threaded at O, so that it 
can be axially adjusted in the tube C and locked by a nut P. 
Radial a are provided adjacent the mushroom valve 
L, through which air can be drawn by the engine suction 
i in atomising the fuel delivered by the jet.—May 16th, 
115,597 (18,583 of 1917). December 14th, 1917.—CyYLINDERS 
or Raprat Enernes, Hubert Hagens, 31-33, Cumberland- 
park, Willesden Junction, N.W. 10. 
This invention relates specially to cylinders cast mono-bloc, 





and gives an improved arrangement of the inlet and exhaust 
ports in the cylinder head. Each cylinder head is provided 
with two inlet ports A, B—Figs. 1, 2 and 3—and two exhaust 
ports C, D, the inlet ports being arranged in a line at right angles 
to the axis of the crank shaft, that is at right angles to the length 
of the mono-bloc. The two inlet ports lead from the inlet valve 
seats to a common provision E adapted to be secured to the 
main inlet from the earburetter, the of the provision being 
in a plane parallel with the axis of the crank shaft. The inlet 
ports are separated from one another throughout their length 
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by means of a web G, so that looking in the direction of the pro - 
vision, the inlet port B leading to the near inlet valve will appear 
as a circle—see Fig. 3—whilst the inlet port A leading to the 
rear inlet valve will appear somewhat as acrescent. The exhaust 
ports are made and arranged in exactly the same manner as 
the inlet ports, the provision for the exhaust ports facing in the 
opposite direction. In whichever set of ports is used for exhaust, 
the web G separating the ports serves the purpose of preventing 
hot gases from one valve impinging against the valve spindle 
of the other valve. The two inlet valves of each cylinder are 
erated simult ly from overhead cam shafting, the 
exhaust valves being similarly actuated.— May 16th, 1918. 





DYNAMOS AND MOTORS. 


115,475 (6508 of 1917). May 8th, 1917.—AtreRNaTING CuR- 
RENT Dynamos, Crompton and ‘Co., Limited, Are Works, 
Chelmsford, and another. 

This high-frequency drum t, inductor alternator has a 
single stator winding to perform the dual operation of excitation 
and generation or two separate windings can be arranged on the 
stator to perform each operation singly. In the drawings 
representations of a bipolar machine are given. The pole faces 
are slotted leaving projections or teeth P, which are evenly 
spaced, and which have the same pitch as similar projections 
or teeth Q on the rotor. By this arrangement the reluctance 
of the magnetic circuit RS T U reaches a minimum when the 
rotor and stator teeth are radially opposite, and a maximum 
when the teeth of the one are radially opposite the slots of the 
other ; hence, since the field winding F, which is excited by means 
of a direct current through M N, gives a constant magnetomotive 
force, the flux in the magnetic circuit R S T U varies between 
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definite maximum and minimum values which are inversely 
proportional to the reluctance of the circuit. This variation 
of flux generates in any winding surrounding any part of the 
magnetic circuit RS TU an alternating electromotive force, 
the frequency of which depends upon the number of stator 
and rotor teeth. In Fig. 1 a single winding F is shown which 
produces the excitation and also acts as generator winding. In 
order to prevent the high-frequency currents from passing 
through the exciter supply mains a suitable inductance L is 
interposed, and, in like manner, if it be desired to prevent the 
direct current from entering the alternating current mains a 
condenser K is placed in series at A. In Fig. 2 the exciter 
circuit F and the generator circuit E are shown independent of 
each other and: the condenser in series with the alternating 
current mains A B is not therefore necessary, although in both 
cases a condenser L, as shown, though not essential, has proved 
advantageous.—May 8th, 1918. 


MEASURING AND TESTING INSTRUMENTS. 


115,510 (7434 of 1917). May 23rd, 1917.—EXTENSOMETER, 
W. and T. Avery, Limited, and another, Soho Foundry, 
Birmingham. 

This extensometer for testing machines is intended to give 
an accurate indication of the deformation of the test piece on a 
greatly enhanced scale. It embraces two mercurial columns, 
one for ing the deflection of the test piece within the 
elastic limit, and the other for ing the deflection of the 
test piece beyond the elastic limit. The arrangement is shown 
in Figs. land 2. The operationis as follows :—The clips A and 
‘B and flexible connection C are secured to the test piece D, and 
the connection C is manipulated to adjust the piston E within 
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the cylinder to the point at which the zero is indicated by the 
two columns of mercury F and G. Stress is now applied to the 
test piece in the machine and the column of mercury F, which 
is arranged to indicate the deformation within the elastic limit, 
is forced upward through its valve by the movement of the piston 
E connected to the clips. When the point of elastic limit is 
reached the valve connected to the mercury column F is closed 
by the rotation of the knob H, and the valve J of the mercury 
column G which is indicative of the deformation beyond the 
elastic limit is opened. The continuing movement of the piston 
now forces the mercury up this column G until the breaking 
point is reached, when the valves K and J may be both closed 
by the operation of the knob H, or an automatic trip gear may 
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be interposed between the piston and the clips, which upon the 
breakage of the test piece operates to break the flexible connec- 
tion between the piston-rod and the clips,so that no further 
upward movement of the mercurial column G takes place, and 
simultgneous with the operation of the trip gear a non-return 
valve at the head of the said mercury column G closes the column 
and prevents the mercury therein flowing back into the cylinder 
until desired. Upon the completion of a test, measurement of 
the indicated deformation is made, the valves K and J are 
operated to allow the mercury to return to the eylinder and the 
mechanism of the instrument is reset to the initial position—as 
seen in Fig. 1—in readiness for the next test.—May 16th, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


115,550 (11,066 of 1917). August Ist, 1917.—MILLING 
Macuines, Leonard Court, and others, 35, Great Tindal- 
street, Ladywood, Birmingham. 

This is an attachment for milling machines for the production 
of screw threads in which the work-carrying device is free to 
slide with respect to the spindle, giving the desired rotary motion 
for the forward feed of the work. In operation the rotation of 
the worm wheel B and hollow spindle A by the actuation of the 
worm spindle O rotates the mandril C which is keyed to the 
hollow spindle A, and consequently the leader screw N, and this 
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regulates the axial travel of the mandril C and the work P as the 
serew N screws through the leader nut F which is clamped in 
the bearing E. When the screw N has wound itself through the 
nut to the required working distance, so that the screw thread is 
cut in the work P by the milling cutter Q, it is necessary to return 
the screw N to its original position, and to do this the clamping 
nut K of the back bearing is turned back to free the leader nut F, 
and the latter is rotated in the bearing E by the hand wheel J or 
equivalent means, which retracts the leader screw and mandril 
without the necessity of any backward rotation of the worm gear 
and the hollow spindle. When the clamping screw of the bear- 
ing has been tightened to bind the leader nut F again; the opera- 
tion may be repeated.— May 16th, 1918. 


MINES AND METALS. 


115,570 (13,286 of 1917). September 17th, 1917.—Etectric 
Furnaces, T. H. Watson and Co. (of Sheffield), Limited, 
Neepsend, Sheffield, and others. 

This invention is for the application of three-phase alternating 
currents to an electric furnace having three upper electrodes 
and a conductive hearth which is an electrical resister in one unit. 
The inventors provide a furnace with three or a multiple of three 
electrodes X, Y and Z—Fig. 1—each connected to one terminal 
of the secondary windings of three transformers OA, OB, and 
OC. The other terminals of the secondary windings of the three 
transformers are connected to a common point O. The primary 
windings of the transformers OA, OB, and OC are represented 
in Fig. 2 and are connected in delta. The secondary windings 
OA, OB, OC are arranged in what is sometimes called an inverted 
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star. Assuming the transformers to be of identical transforming 
ratios, and thelelectrodes tojbe in equal adjustment, equal currents 
will pass through OA, OB and OC, when the meshed primaries 
are excited by three-phase currents, and the result is that the 
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three-phase system is balanced in the primary both in power and 
power factor. The common resultant current of the three 
electrodes will pass through the bath of liquid metal, and through 
the resistive hearth of the furnace to the common point O. This 
resultant current will be equal to twice the current passing 
through any one electrode, and consequently any one trans- 
former secondary winding.— May 16th, 1918. 


ORDNANCE AND ARMOUR. 


115,512 (7472 of 1917). May 24th, 1917.—Recor. Mrcnanism 
ror Ligut ORDNANCE, William Beardmore and Co., Limited, 
Parkhead Forge, Glasgow. 

This is a recoil mechanism having a metallic spring to take up 
the energy of discharge, and an air dashpot to allow the spring 
to be freely stressed at the moment of discharge, but controlling 
its resilient movement. The dashpot comprises a supplementary 
cylinder K to which air imprisoned in the main cylinder has 
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access, and the axis of which is so inclined to the axis of the main 
cylinder B that it passes through the horizontal during the range 
of elevation of the gun, an outlet M from the forward end of the 
cylinder K, and a ball P controlling the outlet, as shown in Figs. 
1, 2 and 3, and on a larger scale in Fig. 4.—May 16th, 1918, 


MISCELLANEOUS. 


109,266 (12,370 of 1917). August 28th, 1917.—Lime anp 
CeMENT Furnaces, Arnold Steiger and another, 6, Rami- 
strasse, Zurich, Switzerland. 

Thisis a rotatable furnace hearth for shaft furnaces for burning 
cement, and is provided with a boring head for breaking the 
elinker. Figs. 1 and 2 show vertical and horizontal sections of 
the furnace. A is the furnace body which is charged from above. 
A hearth Bis provided in the lower part of the furnace body, and 
is secured to a vertical shaft C, the upper end of which carries a 
drill head D to break the clinker. The shaft, and thus the 
‘hearth, can be rotated slowly in either direction at any desired 
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speed by gearing E. The hearth is provided at its circumference 
with projections F and with a discharge edge G which extends 
helically from the head to the edge of the hearth. The edge 
rises at the same time from the edge of the hearth towards the 
axis of the furnace. The edge co-operates with a number of 
knife-like cutting edges H J, of which the edges H cut the clinker 
during a rotation of the hearth in the direction of the arrow X, 
and the edge J cuts the clinker during the rotation of the hearth 
in the direction of the arrow Y. When the hearth is rotated by 





the gearing in the direction of the arrow Y, the helical edge 





June 21, 1918 


——- 








causes the broken clinker to be pushed outwards towards the 
circumference of the hearth, so that it falls on a downwardly 
sloping surface M in the furnace. Thence the clinker falls on to 
an obliquely situated surface N and thence to a conveying 
device.—May 16th, 1918. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for Taz ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has bee 
assigned to, or is the property of, a non-enemy proprietor, 
the law does not apply. 





On each of three of the patents given below £11, and on 
each of the remainder £5, have been paid in renewal fees, 





No. 15,474/13.—Internal combustion engines; four-stroke 
cycle engines ; regulating; plant. In continuous combustion 
engines which ignite their charges by the heat of compression, 
and which exhaust into the driving cylinder of an air-compressiny 
plent, to maintain constant the temperature of the gases deli- 
vered to the low-pressure cylinders, goveriing is effected by 
varying both the pressure of the air admitted to the combustion 
e}linder and the amount of the fuel supply, the point of cut-ott 
of which is constant. Schmidt, W., Germany. 

No. 15,488/13.—Airship shelters, A portable screen for 
shielding airship harbours, sheds, &c., consists of a wheeled bas 
and a central partition which is divided into compartments, anid 
provided with vertical and horizontal louvres. Tilting screw. 
are fitted to the base. Several screens may be arranged together 
in a straight or curved line about the shed or harbour. Ballon- 
hallenbau Ges., Berlin. Dated June 3rd, 1913. 

No. 15,489/13.—Airship shelters. A swinging door for an 
airship shed consists of a wide carriage pivoted to the ground at 
one or both ends and carrying a series of masts, which are fitted 
with louvre or sliding shutters, and are stayed by ropes on the 
carriage. Schiff, L., Berlin. 

No. 15,568/13.—Mica. Split mica is separated into flakes for 
making mica sheets by placing it on a rotating drum-like sieve, 
which carries up the lumps and allows them to fall through the 
air to the lower part of the sieve. When the flakes are sufficient|y 
separated they pass through the meshes of the sieve on to a finely 
perforated carrier band, and thence to an adhesive backing, or 
they may fall direct on to a travelling backing. In the latter 
case dust is removed by a preliminary treatment. Meirowsky 
and Co., Germany. Dated July 22nd, 1912. 

No. 15,615/13.—Ordnance : methods of sighting. Relates to 
mechanical triangles for determining the range and bearing of 
the target when laying stationary guns indirectly. Krupp Akt.- 
Ges., F., Germany. Dated August 10th, 1912. 

No. 15,624/13.—Evaporating liquids. In apparatus for 
evaporating liquids comprising a steam chamber and boiling 
tubes arranged to cross in pairs, the height of the hydrostatic 
column of liquid in the tubes is prevented from exceeding the 
diameter of the tubes by arranging overflows in chambers 
attached to the walls of the steam chamber adjacent to the ends 
of the tubes. The top of this overflow in each chamber is on a 
level with the highest point of the lower end of the lower tube of 
each pair of crossing tubes. Farbenfabriken vorm F. Bayer 
and Co., Germany. 

No. 15,638/13.—Stuffing-box substitutes. In packing for 
rotary engines or turbines used in hydraulic transmission 
apparatus, injury in case of contact is prevented by the use of a 
facing of a readily fusible alloy, such as white metal opposite the 
pooner dn bronze packing ribs. The packing ribs may be carried 
either by the rotary or the stationary part, and the white metal 
is cast into the dovetail groove. Vulean Werke Hamburg und 
Stettin Akt.-Ges., Germany. 

No. 15,646/13.—Lubricators. Ina force feed lubricator, oil is 
forced toa distributing passage supplying a number of sight feeds, 
and thence to the outlets by a single rotary pump. Klinger, R., 
Austria. Dated July 24th, 1912. 








LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W. 1. 
CORPS ORDERS 
No. 25 by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Captain of the pera 3 W. Hynam. 

Next for Duty.—Captain W. Darley Bentley. 

Sunday, June 23rd.—Commandant’s Parade at Waterloo 
Station, 8.45 a.m. Work: Revetments at Heywood. Dress, 
Service dress, drill order, haversacks and water bottles, Mid-day 
and tea rations to be carried. 

Drilis as usual. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. ; 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6. i 

Summer Camp.—Arrangements are now being made for this 
camp to start on August 3rd. 
C. Hieatns, 

Captain R.E., Adjutant. 


June 22nd, 1918. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Reornatp Browy, M. Inst. C.E., has been nominated by 
the Council of the Institution of Municipal Engineers for the 
office of President of that body for the forthcoming session. 

CHARLES CHURCHILL AND Co., Limited, of 9 to 15, Leonard- 
street, Finsbury, London, E.C. 2, inform us that they have 
been appointed distributing agents for the files manufactured 
by Thos. Firth and Sons, Limited, Sheffield. 

WE are informed that Mr. R. W. Willis, A.M.I.E.E., electrical 
engineer on the staff of the Director of Electrical Engineering, 
Admiralty, has been appointed to represent the Director in 
Manchester with regard to work in progress in the North-West 
area of England. 
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A dmiralty. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING. 


ELECTRICAL ENGINEER REQUIRED, with good 
experience in General Electrical Installations in War- 
ships. 

Apply, giviog details of experience, stating age, salary 
equired, and forwarding copies of recent testimonials, to 

The DIRECTOR of ELECTRICAL ENGINEERING, 
Admiralty, 
Great George-street, 


1009 London, 8.W. 1. 





WAR DEPARTMEN 
NANCE DEPOTS, AERODROMES AND MILITARY 


[hefo following Positions are 


ORD: 
kt 
gration Na NEE 
NS SUPFRINTEN DENTS, 
¥ PUTER DRIVERS, 
FITTERS, 
WIREMEN. 

Applications, enclosing copies only of testimonials, and 
oh. ing briefly training, experience. age and wages required, 
should be sent to the pee yee at once. a 

Envelopes to be mage 3 metre sseord as 
ts of military age must s eir classification. 
—_— CHIEF ENGINEER, 
Southern Command, 


993 12, Wilton-road, Salisbury. 


W22 anted b y Contract Depart- 
48 +> raining. “Applet sho. Px aetrtes! 
an saan ine train! icant shou! Le rreg or 
commercial Engine tra and be ‘“ to deal with Tasbo, 
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requ . No person already on Government work will 

be engaged. wT og your bon a re a id 








W anted, ad eae with Recent 

experience of ufacturing Methods and Rate 

ng on Locomotives. No one already employed on Govern- 

be t work will be engaged Pr to your nearest errr 
ment E “The and No. ng 








anted, Engineers with Good 

experience ony Gun Forgings, with special training on 

Costs of Manufacture. No one already employed on Govern- 
ment work will be engaged.—Apply to your nearest Emp! 
ment Exchange, mentioning “‘ The engineer’ and No. au. 


Wanted, Tool | Draughtsman for 
W. distri 


Aircraft Factory, N. Those with experi- 
ence Heavy Press Tool work or Cleveland and Acme-Automa’ 


Lay-outs pref rson resident more than 10 miles 
away or on Government work need apply.—State full iculars 
of experience, age and salary expected, to Box No. L., c.o. W. 
H. Smith and Son, 55, Fetter-lane, E.C. 4. 994 a 





Appli ications are Invited for the 
ITION of JUNIOR DRAUGHTSMAN on the 
Bappesting | Staff of a a Manufacturing Firm in a country 
Bath. Good general experience required,— 
ving full details of ‘experience 
gineer ” Office. 974 


[raughtsman (Mechanical En- 


GINEER) WANTED on Tyneside, accustomed 
General Industrial Building Construction and Lay-out A 
eee? | and Plant. No person already on Government 
work will be a —Apply, stating age, experienc’, and 

salary expect tne _ ——, —— Sues. 


yr ay int the pana instance, 
and salary required 974, “The 








Wanted for Iron Foundry in the 


North, 1 METALLURGICAL CHEMIST. Appli- 
cants must give details of their experience and salary required. 
No one already employed on Government work will be engaged. 
—Apply to the nearest Fmployment Exchange, ace 7, —v 
Engineer” and number 917. 





n Assistant Manager Required 
immediately for an up-to-date Engineering Works in 

the Birmingham district ; 4000 employees, male and female, 
work in great quantities. Must be 








(Hhartered Institute of Patent 


AGENTS. 
PROFESSIONAL FEES. 
The Council of the Chartered Institute of Patent Agents, 
by a Resolution of the 4th cd of June, _ authorised 
Fellows of the Institute to make as from the 30th June, 
1918, an ADDITIONAL CHARGE of 10 per cent. on the 
SCALES of FEES recommended by the Council, to cover the 
additional expenses they have to incur in consequence of the 


kay H. HOWGRAVE GRAHAM, 
931 1 Secretary and Registrar. 


ry practical works’ man, bave good organisivg abilities, and 
x alive to quick output. Aapme without first-class experi- 
ence need not apply.—Apply to your nearest Employment 
Exchange, mentioning ** The Engineer” and number 953. No 
one already on Government work will be engaged. 953 a 
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ase-Hardener.— Expert 
WANTED. Used de Carbon and Tet Hisbepset Steels, 


Hobs, Cutters, &., also Hea‘ ent Must have 

both theeretical and castion! “ongured— Neo = Bk. m already 

on Government wi will be pee agave ce: G ‘ating age, 
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[Przaughtsmen, Mechanical. 
Several DRAUGHTSMEN are REQUIRED by al arg 
Aeroplane establishments 8S. W. of London.—Applicants should 
be first-class men, preferably with some — experience. No 
one at present on Government work or resi “er i hd than 10 
miles uway will be engaged.—Address, 1017, “The Raginees 


Office, 

Dp y gt on wogsigning Elevators and Conveyors. 
eek. Noone on Government work or 

pam iy ates ye "0 miles away need apply.—Write, A. D., 

c.o. J. W. Vickers and Co., Ltd., 5, Wich iene, E.C. 4. 
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“, ‘ELY, oo hly —t in Semi-Diesel Oil 
suitable Land and ine. 8a) be id to 
ble man. No ak already on Government work will 
aa nto oN y, stating age, experience and salary 
rere yo 





dQ la 
i. ase athe Ragin ” and number 18. - 





B orough of Kingston- upon- 


TRCHNICAL INSTITUTE. 

WANTED, an INSTRUCTOR for the Evening Classes in 
Electrical Engineering—one and probably two evenings per 
week. Salary for the first evening per wi week £1 1s., and for the 
second evening per week 15s.—Applications, stating age, quali- 


a 





(themist (Steelmaking) Wanted. 
Stock Converter Plant and Heroult Furnace. No person 
already on Atay pees work will be en; engaged. —Apply, ‘ving 


age, expasienee, 5! an to 
nearest. Resployuiont xchange, quoting “The Engineer” vand 
No. A5227. 997 a 








fications and teaching experience, together with t 

to be forwarded to the eres 
H. T.. ROBERTS. 

Rdueation er 


979 


Technical Institute, 
Kingston-upon-Thames. 


F{uddersfietd ‘Technical College. 
Pri F. Hepsox, M.A... 

MECHANICAL ENGINEERING WORKSHOP IN- 

STRUCTOR and en ey? ha REQUIRED in 
b Co g salary £170.—Further particulars 


T. THORP, 
Secretary. 








on application to 
863 


[[lechnical Institute, Waltham- 





ENGINEERING aND TRADE SCHOO 
Head Master—JAMES G. B EDWARDS, rats LM.E. 

APPLICATIONS are INVITED for the post , TEACHER 
OF ENGINEERING, duties to commence in September next. 
Commencing salary £250. 

Forms of aap epee which must be returned not later than 
duly sh, may be obtained from R. DEMPSEY, Clerk to the 
Governors, 1, Selhorre-read. Walthamstow. 972 





(lorporation of Madras.—Special 


WORKS DEPARTMENT. 
Nos. 31, 32, and 33, PUMPING 
LANT. 


The Co peas of Madras is pagent aesenetae TENDERS 
from competent persons wi riz ter into CONTRACTS 
‘or the SUPPL Y and DELIVERY of SEWAGE © PUMPING 
MACHINERY, consisting of Oil Engines or Gas Engines and 
Centrifugal Pumps, Pipes, A ies, &c., to be provided, 
work, vas thaintained at three Pumping 


CONTRACTS M. and as. 











erect set to 
Stations in the City of Madras. 

Forms of Tender and contract, with sone pr by 
zw. Madeley, MA. Am. Soc. C.E, M.I E., &. 

pecial Engineer to the P may be ined ip 
phents from the anders ane t ag on hill 
for each contract, which will not be refu 
JAMES MANSERGH, and SONS, 
Civil Engineers. 


5, Victoria-street, 
London, S.W. 1, 
June, 1916, 


Romford Union.—Two Steam 


BOILERS FOR SALE. 

TENDERS are invited for the Purchase of TWO STEAM 
BOILERS at the Workhouse, Romford. One multi-tubular 
CORNISH BOILER, 10ft. 6in. by 3ft_3in. insure 60 Ib. Date of 
make 1907. One VERTICAL BOILER, 7ft 8in. Bei Kea insure 

. Date of make 1905 Fittings ith i 

The boilers are in good working Srder. eTapoutien invited. 
Purchaser to take out and remove, providing own labour and 
leaving brickwork. The boilers are to removed and paid 
for on removal within one month after notice of acceptance of 
Tender. Offers for each separately or both together must 
reach me by Saturday, 13th 4 uly next. 

CHARLES BLOOMFIELD, Clerk. 

Workhouse. Romford, 


20th June, 1918. 976 
of 
" ELECTRICITY DEPARTMENT. 
APPLICATIONS are invited from ropetiy qualified men for 
the position of ENGINEER-IN-CHARG Salary £175 per 
annum, rising by annual increments of 1 10s. to £200 per 
ountnga. plus War Bonus of 20s. weekly and 124 per cent. on 


1006 








— 


Metropolitan 





Borough 


The appointment will be subject to one week’s notice on 
either si Applications, statin experience and accom 
panied by coy ies of th testimon must be 
delivered’ to .* G. Bell, ge r and: Man: wee 
tricity Works, 8, Fulham Palace-road, Hammers mith, W Ww. 
not later than nie ‘2th 1918. 

Canvassing will Saunt 

LESLIE GORDON, 
Town Hall, Town Clerk. 


Hammersmith, W 6, 


26th June,: 4918, 1013 a 





W2 anted, Engineer with Recent 
perience in fixing P.W. ices on Plate Work, 

ment work fied Riveting, Bae oa fea pont tienes ie 10) 

ment Exchange, mentioning “ wake Engutecr "and No. ae 





Rate: Fixer — First-class Tool 


ROOM RATE-FIXER REQUIRED by a Firm in the 
Midlands engaged on Aero-Engine work. Applicants must 
have had a Tool-room — of high-class work. No 
person already engaged on Government work will be employed. 
—Apply to your nearest — Exchange, mentioning 
“The Engineer” and No. 935 a 


ior Mill Manager, to Take 


NTROL of large, old-established shane and Copper 
What is 





Baies Mills oe. district). wanted is a 
~ th e, capable of 
ben ling a bi omen with refered. A good a npr eee one 
with engineering training preferred. be paid 
to the right man.—Address, in strict ee eatin age, 
experience and salary, 1018, * “The Engineer” Office. 1018 a 








Superintendent Engineer, for 
Industrial Works within miles of London. 
Plant to ee looked r is new and modern, ap 7 
latest improvements, comprising conveyi! 
hydraulic machinery, steam and electric power plant. “aa - 
cants having previous experience with pliant running — 





ur nearest Employment Exchange, qaoces 
” and No. "45300." " 

[rug ughtsmen Required in Im- 
en Munition Works, London area. Those 

accustomed to Furnace Design preferred. No one on Govern- 
ment work wk living more than ten miles away will be 
State experience, age, — salary uired.—Apply 

to Box 138, Advertising Offices, 84, Queen mae isa, 


loan 

[Praugh htsman Required to Take 
i anor wa cel patidex te tte Dh ee 

othe Engineer’ Difice. P . 








Daa Required, Used to 


Electrical and Tool work.—State age. experience 
salary required, to Messrs. ROTAX MOTOR ACCES- 
SORIES Co., ea” Willesden, N.W.10. No one already 
engaged on Government work or residing more than 10 miles 
away need apply. 982 a 





aughteman Required, with 
ood experience in design of Steelworks Machinery pre- 
men with other 


ferred, saith ough applications from high-class 
experience weal be considered. Koi one already on Cae 
ment work will ~— 


required and when J» to 
Exchange, quoting “ The Engineer,” and N: 


Draxg ghtsman ge Accus- 


Los saga to Tool Devens capable of beiaaak tools for 
rk, also to have 








tinuously 168 hours per week will receive special 

Expert chemists ane allied technologists operate specialised 

de re aye dary commensurate with ——— and 

ability o! stating full particulars of 

ber, Foren nnd ps pores ng to be sent to Miie oe ok 
A 








Wl orks Manager Wanted by 
as a manufacturers of Heavy Motor 

Vehicles {a be commey: Experience in the latest methods of 
oe is ge Noone on Government work will be 
—s ving — ge of experience. 

witha dates, ~enyeed salary expected, 990, ‘‘The a 








Wanted by Firm on South Coast 


on Munitions — TWO JUNIOR 


se ee ear mm one alg — sh used to Jig and 
Tool w Good w: plus war bonus. Shop experience 
oe essential. The posts would be 


and theoretical training. 5 
permanent ones.—Applications, stating age and experience, 
should be made at your nearest ae logment Exchange, men- 
tioning ‘‘ The Engineer” and No. No one at present 
on Government work will be engaged. 932 a 


Wanted, Draughtsman, York- 


SHIRE District, STAMPING PRESSES, &c. No person 
already on Government work will be en; State te experi- 
ence, Sing and salary to the nearest — —— Exchange, 

“The ” and numbe: 1003 4 











anted, Experienced and 

Capable ts and DRAUGHTSMAN, pre- 
ferably with a of Motor Vehicle Manufacture, 
London district. ° person dy on Government work 
will be engaged. ape mating Se age, Y salary, and full particu- 
lars of experience, to your n it Employment ane, 
mentioning “ The Engineer” and N No. re 910 


Wanted preety pir 


_ — of designing Jigs and Tools for 
Enginee ly, stat ex) 
Empl sm, oting ee * 
Euplorment_ Bch aimedy on ing) The at 
ag 
anted Immediately for Mid- 


LAND Firm en; Aoroengin J1G and 
TOOL DRAUGHTS. tg CHECKE ie Ga inary and | & 


prospect for suitable e man. “No 
aon will be rs .— Appl 
Exchange, mentioning “The 


rane rin eee —Leading 








te four, now nearest. ab Emplovment 








and JUNIOR D. ~ Linge pel REQUIRED rd 
London Sisto, havi in 8 
Machinery, hipbulding, Ber nent, or General Crate 
Work, although eoeter ons roan’ i igh-elass men with other 
experience would for reliab! 


Dermamency 
person em ployed on ee ee work wi 
State fully experience, training, age 


be en salary, 
to your nearest Employment Exchange, seationio “Thi 
Engineer” and Dumber 1 1008, fos a * 





-nearest Emplo ment Exchan; 
gineer 





on wo! 
experience ae jigs and general production methods. Works 
few miles —_ of = yeu P person already on Government 
work will be engaged.—. y to your nearest Employment 
meeere, m givingars on oo mn Boabh and mention “'l oe 
neer” 





eee Wanted with Ex- 


RIENCE in Motor Vehicle design. Commercial 
ph ed iS expaspaee desired, but not essenti: Good salary 
for man with initiative and right — 

foam ee on Government work will be 
iy your nearest b 
Beeikede™ and mB omy A5469, 


[raughtsman, with Structural 


Steelwork” rye or Mechanical experience. Preference 
given discharged soldier. Permanent job for suitable man.— 
State full particulars and salary required to Box 52, a. 


Advertising Office, Manchester. 
ughtsmen. — A Controlled |= 


Dru eecnen in the West Riding of FN pape e 

on epentena ae Ps — = REQUIRE the SERVICES 

of a competent first-class experience in General 

eee gi ase -* rienced Man for medium size 
‘ool A DY TRACER is also RE- 

QUIRED. The above —, ee permanent to reliable 

poo oa re No pe —- = all pe bang ig work will 

e <sAply. f ing full partic lars, to your nearest 

Emplo E “The and 


yment 
. A465. 750 a 
DPraug htsmen (Jig and Tool) 
oe for Aero Engine fools. Midland firm, pro- 
ducing three t; of engines. Must havea good kacwicles 
of process and ali types of machines. Also 
L-KOOM INSPECTORS WANTED for Aero Tools. 
Must be thorough, reliable, and conversant with accuracy. 
Replies to either of the above to state age, full experience, 
and Lg Rag eee to nearest Emplo' a gag 3 Exchange, men- 
tioning “* gineer” — number 861. No one on Govern- 
ment work will be en; 861 a 


Dzaz 





quelle The 
8556 4 

















htsmen, Mechanical.— 
first-class DEAUGRTSMER RI REQUIRED for 





the Dept. of a large Aircraf: lishment in West of 
areas s 
necessaril Aireraft-~application - = made to your 


mentioning “The Ep meet ond oy 
already on Government work need apply. 


° eron 
[raughtsmen Required for Tem- 


RARY SERVICE in an Adwiralty Department, a 





knowl Soset Marine Engineering being essential. Salary u 
£6 a week, inclusive of = bows with Leena = aaition, 
according to Sree agr gee — meee 


— of experience, leres'w Wining i 
itrand, London, W.C. 2 souieee later than 5 oy Uist. 





Engineer or Experienced Sur- 
‘YOR WANTED for PARLIAMENTARY SURVEYS 
with probability of onthe i wonky > rapa 
‘ull particulars, 1005, “* The Engineer " Office. 


sending 
005 » 





raughtsmen Wanted for Ship- 





BUI no and Works in Shanghai. 

ONE SHIPS’ DRAUG: 

ONE ENGINE DRAUGHTSMAN. 

Si age and wanted, with full particulars of experi- 
—_ and persona of testim 

= ly on _Comamest work will be mt 
_ our nearest ya Exchange, mentioning 
* ‘Apply your 2 “and No. we P1324 a 
E-xperienocs Aero’ Engine 

pe ce gy gh of di ing ability REQUI 

a North Mid mag em ition and 
to suitable pom Fo og No person already on Government 


work will be Rogan your ae yr ey 








perienced Female Tracers 


x 
Exre and InPpoyvane REQUIRED by a North Midland 
Aero a ition and salaries to suitable a = 
engaged. — re ¢ imployment Exchange, men: 

your nearest ploymen of 
tioning “ The aeeEoe! and No. A5464. 


(Good Draughtsman Wanted, 


eopesionent in Power Station —— ply, stating 
a eet, and when ApPMiable. te 
PReeck, c CARDEW, NELL and RIDER, 8, Queen Anne’s- 
gate, West.uinster, S.W. 1. 1007 a 








.) unior Draughtsman or Improver 
WANTED. One with e nee in Jig and Tool De- 
signing and with some knowled Motor Engineering 
preferred. No — Tesident inert — 10 miles away or 


already will be engaged.— 
Apply, yoGsTON MOTOR co., Lita. ‘Southfield. road, Acton, 








Mec echanical Draughtsman 
ED, with high-grade experience — hea 

pe a tachite work, Ji Jig, Gauge: ama 8 peries boom a 

= Hor Son saith> gue. td., 100, Fleet-street, - London, 





Re uired Immediately, Young 


ECHANICAL tr gg by = mau- 














pecan ed to y and 
ting. e with knowledge of Modern Machine Shop 
Practice and Sheet a ork ‘erred. a one engaged 
on Government work og ee the nearest 
Enei ” and 

number 983. 983 a 





2 Required in Important 
cian ak Works, London area. Le ye have previous 
perience. Noone on Government work or living more than 
10 miles away engaged. State age = requi 
—Apply to Box oe: ee 0s: Offices, 84, Queen Victoria- 
street, London, E.C 1032 a 


Wanted, a Practical Engin 


and PLU MBER to Take 
Ser gp Be four Boilers, ee ht, ap 


— + fgg Boe “appl ages 2 
.— Apply, 
wou. 


W anted, Ps mene Rate 
FIXERS on ‘xara ie work. No one already 
aed on Government work will be engaged.—Apply oy your 
earest E ing “‘ The Knginee: 
and No. rete 185 0 


=| Wanted, Experienced Rate 


FIXERS on Agri Machinery. No one ae 
employed on Fe ey work will = a 

‘our ny ment Exchange, mentioning “* The 
neat “and No. aba 1 si 788 





eer 

of Oil Engine. ogg 

to do General Repairs. 

r week, with board, 

RETARY, College, 
PiW6 a 











a 





anted, Tool-room , Foreman, 
the North Sof and oe I 
Contracts. 


Applicants should we held a mero position in the Tool 
Room of a works e1 on the manufacture of re 

tion work, and should hen had wide ‘eaperienes in the manu- 
facture of small tools, jigs and fixtures, and the upkeep of 


machine 
= position will be a permanent one toa ey applicant. 
y- 








ly on G 


‘0 person on Government peace 
x ly, in the ‘ist, ins instance, to your ployment 
Ex y= “ The er and No. ASsi2, nd giving 
rti of and wages req' 








Foreman (Tool Room) Required 


for Aero-Engine Works, Glasgow district. 
must have good experience in the manufacture of Tools, 
Sia Ji Jes — Fixtures for accurate work. State experience 
rson already employed upon Government work 
mal be om a Seen must og 3 A their nearest Km- 
Loc aco change, mentioning and 
number 898, A 


meng 
Foreman Wanted for t Shipbuild- 


ING and Engineering Works in Shanghai. 

THREE ENGIN EENIAG SHOP FOREMAN (with erecting 
shop experience), 
six SHIPBUILDERS. 
TWO CARPENTERS experienced in Loft work and Pairing. 
ONE MOULDER 
ONE BOILERMAKER, 
ba sane must have held similar 

oo gy with full particulars 





tions. State age and 
saaret Eeupheyapens tex: 
nee joymen' - 
* and No. eae P1325 a j 


work will mil be engaged.—. 
change, mentioning “ The 


PARTNERS 
DIRECTORS 


BUSINESSES 
FACTORIES 


for these apply te 
WHEATLEY KIRK, PRICE. AND CO,, 


% Watling-street, LONDON, E.0. 
Manchester. 
$5, Coliinoword-oece Newcastle-on-Tyne. Bp 30 








SMALL. ADVERTISEMENTS 


SITUATIONS, FOR SALE, &x.. 
Paeszs II., IIL, IV., XC. 


Numerical Index to Advertisements, 
Paes LXXXIX. 








u 


THE ENGINEER 





























Head Fitterand Turner Required 


= Factory now erecting large machines, which will 
shortly made in this country. Applicants id have 
perfect odeies of Jig, Tool, and Gauge Manufacture, as 
well bs wide fitting shop experience. Good permanent opening 
for high-grade man.—Box 593, Smiths’ Agency, Lite. 100, 
Fleet-street, London, E.C. ". 1028 a 


Shee, Superintendent Wanted 


Fron mages in the Manufacture of Aero Engines 
Must be well versed in 


Mashine — Sean Practice Teel a aac le Organiser. Permanent 
situation and good wages fer the right man. State experience 





and Ag gee No person already employed upon Govern- 
=a S work will - —Applicants must apply to their 
earest Emplo’ Exchange, mentioning “ The Papert: 


ama number 





echanical Engineer, Keen, 
conapetions man, ng BO years’ e: rive ENG AGeA ENT 16 
with a first-class tent Address P1313, “ oer ss . 


New, ew Foundries or the Re- 
NISATION OF EXISTING. — FOUNDRY 
MANAGER Y (42) with iniog and nau pay od 
tions, capable feundry for high- 
class iron and bronze medium ts, modern 
methods, is OPEN for nN AGEMENT.—A P1281, 
The Engineer ” Office. P1281 » 














Rea for Lancashire and 

Cheshire Scrap a Steel and Metal Merchants’ 
Association, with a Trade, Railway Matters; also 
other matters pertaining to above trades ; i Part Time Duty. _ 
State experience, &c., 951, ‘‘ The Engineer” Office. 


anted, ‘Generating Set, 
1600 1) _ e000 Ky ae wou “ae fa pee Re ‘a tt 
W. G. BAGNALL, Ltd., Stafford. 





anted Immediately, 


2-3 Miles 
of DECAUVILLE RAILWAY for Jubilee 
—Apply, with ERN, 


ae ane rice, J. McGO 
Zetland Yaris dhadiesurough “i e998 P 


Wanted, Second-hand Travelling 


GANTRY (to travel on rails on ground level), apes 
dead weight 34 tons) will be moun 





osition Required by Advertiser | Seuss stout iste Hele of Gantry from el 
antry 
23ft. with headroom cedeabon} = motion will be 
Daition Tag ITl. ; two eR. endearing ———_ ne << to Gantry by earing cou ected to crane. "Gr Gantry 
. an ne com e A ombered —Sen ail 
spegnimeny, covrament inspector Adress P13, the |ENGINEER, Gas Works, Fairfeld-street, Wandsworth, 
¥ 





pee Works Manager, with 


FN pe engineerin, Mpewiedne and cxpersence with 
SEEKS POSIT] of Iron Mine, 
in Charge ne 





Aeroplane Erectors Wanted 


witty good experience ; also ENGINE FITTERS with 
Aeroplane or Motor on te on Engine Fitting RE- 





ye oun ed for large Factory near several MEN 
Sree out op Must oy ee 4 
Shop and Drawing-office oo No person a 


Government work will ~Apoly. 3 
Employment Exchange, a ay ie ugineer = and 
No. AS427. a 





W: anted, Clerk Used to Ordering 
ont ENGINEERING STORES. &c. Shorthand and 
od wages to efficient man.—A pPly, 
Bene pt Office, Selby. 1 
Depar 


(lerk for Engi neerin 


MENT of Controlled Tp 
erably, with ex ence in eden a... ll oo 
and not engaged on Sara work.—Applicants must “ie 
to their nearest Empleo: Exchange, mentioning 
Baginter and number 





B nek W or ver ober soot lant.—Address, 
hide che Pisi¢ 


“The Engineer” 
Department (45), 


of supply. handling of atone age eontrol rir DESIRES 
SUITABLE _ POSITION. —HOWE, 13, Topsiield- aparede, 
Crouch End, N. 8 





urchase — 








ussian Gentleman, Unfit for 
A having sound commercial, technical and 
EKS RESPONSIBLE 


in concern of great national rtance. 

Seaside or Scotland erred for 

. ¥.Z.. GO 
996 & 


penny tae ; fair 





a 
health reaso! First-class references.—Write, 
Street's, 50, reo Cornhill, London, E.C. 3. 


S"pannengent (Machine or 
tting) DESIRES POST. Fall exp. Latest methods 
on noe ig ty combustion, marine, aero work ; 22 years’ ex 

Address, P1264, “‘ The Engineer” Office. 








Costa and Order Clerk Required, 


used to Tracings and Simple Drawing yp preferred, ait although this 
is not essential. No person ev ‘ovk or 
ee more thes 10 miles oats ooden wil will be en- 


* Reoly, 
ras * 





stating age, qualifications and salary expected, to 
e Engineer ” Office. P1303 a 





(Jost Clerks Wanted Imme- |‘ 

DIATELY in a large Controlled F in East 

Midlands, -two-. er three men 

a Must be thoroughly conversant with reading, 
taking off quantities drawings, -&c. No person 

already on Government work will be engsend. = Apply, aang 

full particulars your 


sa 
nearest E Seek itionir Sue Engineer 
and No. A5540.- : se 


outh of Good Education 


WANTED f office.—Apply G. BYEY, ond 
CO., London, Ltd., Woolwich. — yoad, BES — 


















er a 


All-round | “Practical En gineer, 


and technical ueinint, ob ESIRES 
POSITION as ASSISTANT WORKS MANAGER. Good 
organiser, capable, energetic, tactful; 6 eclock man. Ex- 
perience in control of men and women.—A: ne 

B 


* The Engineer ” Office. 





A ssistant Manager or Superin- 

TENDENT.—En Sy7h 17 Aas ; guneres engineer- 
ing experience, DESIK CHAN roughly modern, 
expert designer of jigs, tools, ie = — for production 
fs eon — ood mathematiciaa, capable organiser and con- 
troller of labour. Moderate salary for god progressive nae 
Address, P1304, “ The Engineer” Office. 


ssistant to Contractor’s ao 


and Engineer, young, Work, k dischar; ener- 
Fist with experience in Do2k Work. £Q UIR 


class references —Address, =the Hocinor 
B 





Superintendent, Machine Shop 

eae, eas. beh h) sd POSITION. ae 

Po per annum.—Address, P1311, “The Engineer ” often” 
B 


Re eee or Manager, Age 


AM.LME, 10 2 yom sspertenne ° ventyosling 





W anted, Steel Chimne 
aise 3ft. to 6ft.. height about 80ft.—Full 

pipes to SEry N and LAHY METAL WORKS, laa. 
Poton worth, Herts. 7 





Wanted to Purchase, 8 or 10 


H.P. TRACTION —_—— -. pair of ROAD 
WHEELS, diameter, for a 10 H.P. Fowler Traction 


oe — GER, persicunn apelin Cornwall. 
Recorder Wanted. 


A wt ams . where can be oe | > R. Gefihe 
Advertising ey, Ltd., 100, Fleet-street, Lon: on, co. 








(Jasti apes Tons Re. 





es i firm _- their standard patterns. 
eth, eet Pn Ol etn, Set 
PERRY and CO. (Bow), Ltd., $6, ‘Victoria-street, 8. ont 
r 
oop Iron Wanted Ur Jrgently 
for cash ; i 7 
thinner. wm bes o ssi ~ Boe i, “Spottinwced —w 


Atlantic House, Glolborn- eden. 





JUNE 28, 1918 


For Sale :— 

2000 H.P. TRIPLE-EXPANSION THRREp. 
CYLINDER VERTICAL ENGINE, by oliss; ey, 
22in., 36in., and 56in. by Bin. stroke; 200 iy 
ine — with surface condenser, capacity woo 


300 ‘ee 4 TANDEM COMPOUND ENGINE, 
play in. diam by 2ft. Gin. stroke, with 


CROSS COMPOUND yl, am wroke, ENGINE, 
wel e Baas ie. Lp. oy’ n, stroke, 12ft. dla. fy: 


R. H. LONGBOTHAM & CO., Ltd, 





WAKEFIELD. 
‘or Sale :— 
ONE SET of HORIZONTAL HYDRAULIC PUMPS, 
made by Sir W. Armstrong, Ltd., Newcastle- on-Tyne, having 
tw in. stroke, and two 





‘o steam x % 
differential hydraulic r rams 5-9/16in. and 5-13/l6in. diameter, 
giving a displacement of 185 gallons ‘4 ee per minute 
at 30 S voletiens per minute, at a pressure of 800 lb. per square 

inch with 80 Ib. steam CP I 

Also TWOSETS of HORIZONTAL HYDRAULIC PUMPs, 
made by Tannett, Walker and Co., Le each set having two 
14in. x 18 stroke, with differentia} 
rams 4in. x 2gin. diameter x isin sevens giving a total dis. 
pineament of 100 gallons + at revolutions per 
nae at a pressure of b. per square inch with 80 Ib, 


stot HYDRAULIC ACCUMULATOR, working in cop. 
with the above, having @ ram l5in. diameter » 17ft, 





nection 

strok ving a working pressure of 800 Ib. per squ 

There nao «spare cri r, ram and P oe 
The whole plant is in good working order and can be seen on 


applicat ny 
ea in first instance, to Box “ P,” Kidd's Advor. 
tising Agency, Albert-chambers, Middlesbrough. 906 ¢ 





or Sale :— 
One on GASOMETER of 1750 cu. ft. capacity, 16ft. dia. by 


ew Belt-driven Fase =P 2000 cu. ft. air per mi: 
NG FANS, cap. 170,000 cu. ft. per hour, 
jag New FiREBRICKS. for 8ft. 6in. dia. furna 
e Single-ended PUNCHING MACHINE, for 3 . ‘or 6 
an fora 
One Single-ended HEARING MACHINE, for jin plate; 
also a T Travelling Table to connect these two machiues if 





Lancashire Boiler Wanted, 30ft. 


X 8ft. 6in. dia. preferred, = smaller size ‘considered. 


Must be Fd for 150 Ib per ure.— 
Address, stating price and gi giving “all deta, Be, ie 
Engineer ” Office. 





p ARF the 
scale, oth enmmaes, Wace ue 
Engineer ” Office. 











ails, all Sizes, 1}in. to 4in., 





Two al STEAM WINCHES, by Clarke-Chapman. with 
cyls. Gin. and 7in. dia, respectively ; ink reversing ; require 
overhang. 

oe Ben BOILER TANK or RECEIVER, 74ft. 6in, 
py 6ft. with one detachable end ; also Rails and Tro lleys 


— ne Horizontal Belt-driven ponte eaant: AIR COMPRES. 
SOR, — Foundry Co. ; 350 cu. ft. pressure 
steam driven, by faa: ppt 250 cu. ft. at 


80 Ib. 
GEO. COHEN, SONS AND CO.,, 
600, Commercial-road East, 
London, E. 14. 2012 


Fer Sa Sale, about 100 Tons of New 
in. SOCKET and SPIGOT PIPES, eer with 
Specials, Vales be J —JOSEPH PUGSLEY and eS. 8. L 








Pi29i, “The urgent WANTED, Cut or Wire. A'so some PANEL 
PINS and TACKS. Any quantities —Box 176, Spottis- 
woode's, Atlantic House, Holborn-viaduct, E.C. 1. 902 ¥ 

Lee of Engineering Subjects 

DESIRES Eurior ENT. Good references, works 
Address, PIS, “the Bngine:r” Sx Wheels Coupled Locomotive 
otkite, rune 7 1 x ee. co] firebox ; 
2 40 1b.—Address, 995,‘ T eer” Office. 
ae Gsaacasional Engineers, &c. 9987 
with reliable ‘rm oe of Bectiduel Stet [inplate, | Black Steel Sheets.— 

—s : fy rh = | pereiete oer Sa WANTED in, quantities full 

iddvess, “BI27S) “The B * Office. ~ saad py ny hn Blackfriars, Man chester. wm ewe 





Ezgin eer - Draughtsman (Me- 


abe also with civil and architectural experi- 





ehce, di ability, tography, 
&c. ; over 4%, Finatten, Desires Position as Chief —s ts- 
man — Engineer.—Adadress, P1338, * = oe 
neer ice. 





1 o Concrete Shipbuilders.— 


DRAUGHTSMAN, with large experience in the a 
and execution of reinforced concrete work, DESIRES AP- 
pe ee in Concrete Shipbuilding Works. Moderate 
dress, 
B 


Time Recorder, as New, | r# 
PELLET 100, Peninguowroad RO, "aie 


Babcock and Wilcox Boilers, | rad; 


ay each pnw ig Ib. ny one neo. 200 lb. steam 
This month’ 
Eemodin iately. Leeann The Racinesr ” OF 926 « 











Bega, sWrought Iron Pulleys, | * 


as —_ he Government departments, are the strongest, 





hi ood t & is in progress, %4.—A! 
Pisv?, 30h," The Kuginesr” ‘Uffice. Boe P1407 
W hat Offers to Engineer (36), 
10 years shops and 10 years’ office experience. 
ae or similar position ee — ty gd 





(Japable Engineer (28), Initiative 
and energetic, REQUIRES POSITION. Sound 
technical education. Practical experience in high com- 

on internal « mbustion oil engines; 
change. Could commence immediately. —Address, — 
* The Engineer ” Office. P1327 


(ivi Engineer, BSc., with Ex- 
Ram in Reinforced Concrete, DESIRES RE- 
SPONSIBLE POSITION. —Address, P1336, “The Engineer * 








(\onstructional Engineer.— Posi- 
TION as STEEL CONTROLLER REQUIRED; 

20 years’ experience in charge of huge stocks. Contract work 
referred. Ineligible. Sound technical knowledge. a 
1274, “The Eagineer” Office. P1274 





(Jontractors’ Agent and Engineer, 
or RESIDENT ENGI} EER, OPEN for IMMEDIATE 
cog “MENT. 20 years railway, dock, drainage, water 
supply, &. Just finishing important Admiralty Contract.— 
Address, P1318, ** The Engineer” Office. P1318 & 


Energetic Foundry Manager 
DESIRES POSITION immediately. Thorough prac- 
tical and technical knowledge of all branches, iron, bronze, 
and aluminium, loam, dry or green sand moulding; first-class 
modern moulding machine methods ; modern c’ ost 8 +a and 
organisation.—Address, P1237, “ The Engineer ” O 


Engi 








talon as 
ASSISTANT WORKS 


ineer Desires 
oa RATE-FIXER or 


MANAGER. 16 years’ practical and technical experience, 
mechanical and electrical; used to costs of pr duction on 
ord ‘ance, aircraft ard general engineering. ful, ener- 
getic. —Address, P1320, “ The Engineer” Office. P1320 B 





E23: ngineer (Practical) Seeks 
SITION as WORKS MANAGER, Assistant, or 
eaeias Machine, Shop-fitting, or Tool-room; 18 years 
sound experience ; used to handling mixed | labour; 4 = in 
U.S.A. ; live man ”_ Address, P1323, “The Engineer” Off 
B 


Ezgineer (45), with 30 Years’ 


ried experience. DESIRES RESPONSIBLE POSI- 
TION. Practical, Techaical and Commercial, including shi 
building, bridge building, hydraulic, steam, electrical, wor! 
initiation and extension ; has held important positions up to 





management ; resourceful, energetic, good organiser. aa, j 


P1310, “ The Engineer” Office. B 





Engineer (49), Chief Engineer, 
certificate, REQUIRES a BERTH as CHIEF 
ENGINEER on British Steamer or suitable Land Ap mg 








mi2nt.—Address, P1356, ** Tae Engineer” Office. PL 
ngineers. — Exceptionally 
experienced, ral hanical, Marine lst 
Class B. of = Certificate ; BS "ars soughiemet i, edi e 
enc) : erecting, been with leading firm:, OFPdnof | im 
a POSITION "of Thost, —_ r or se Buperiatendent En- 
giaeer or Research ‘ict preferred. Ad- 
een P13, “The Teogineor’® PI350 B 





GC: entleman(35), Sie re having 
office and works on rience of machine tools and en- 
a stores, SE EKS P I LION, Organ’ 


Organiser, Accountant.— 
‘Address, P1326, “ The Exigineer” Office. P1326 B 


valid reasons for | 





| Wented, Side Ti 





Berth Required by Foreman. 

yerenene in jigs, gauges. and small tools, also harden- 
ing and Theat treatment. Age 359.—Address, -_, “The 
Engineer” Office. P1315 » 





Disengaged 

rience with internal 

‘he qagieos ” Office. 
P1316 » 


Foreman Fitter, 


REQUIRES BERTH ; 20 years’ ex 
combustion engines.—Address, P1316, “ 





oreman Smith Requires Post. 
Experienced Engineering and Ship mulding. References. 
—Address, P1308, “ The Engineer” Office P18 B 


Foundry Manager or Foreman 

MOULDER SEEKS nes ———: Highly ener 
enced and capable in loam, sai and plate mould- 
ing, marine turbine, hydraulic rah a aie castings of all 
descriptions, iron, brass, and heavy bronze of the hest 
class —Address, P1317, “* The Engineer” Office. 17 B 








Patternmaker, || Foreman, Seeks 
CHANGE; over mili timek: 5 lang, 
— and Lndeen: 12, * The Engineer 





| Agent Calling on Steam Users 

cy London district WANTED TO REPRESENT 
of well-known MECHA NICAL STOKER.— 

ye BO 13, “The Enginer ” Office. P1333 p 


A Large Firm of Engineers in 


Pris an OPENING for a Bie Good 
Education as PREM’ a 
eourse to include both Works | Grae 
Address, 2002, “ The Engineer” ios. 


bas C E,, Inst. Mech.E., B.Sc., 


and all rk gee EXAMINATIONS. =t-'9 G. P. 


row um Ei re AN ps 5 &c., personally PREPARES 
CAND ie olther by correspondence. Hundreds 


twelve years. Courses can be 
<a foccomen during te pat ——erpemeels Ww. 
= 








I 





Pe ingtons, E moo Tutors 
Postal also A.M.I. 
CE, and ree aia Lhe rig A i] 








Cornish Boiler, 18ft. 
CYLIN omen OP Aine Aemensionn, “ast be chen — 
adress, ut, The Engineer” Othoo. . 


Wentes, One 2 or 3-Tor Ton Li Loco- 


MOTIVE STEAM CRAN ¥s ee tenten’ ae 
pm and and. prico—BRY MBO ag CO. = Sy 


Wrexham. 








consaecsers WA! hs gy 
good condition.—State full particuiars By 
EBBW VALE "STEEL, IRON and COAL CO., Ltd., — 
ale. 





best in the market. Quick delivery given. 
Tustrated } = Foy list, coutaining rules for transmission of 
fey by wheels, beits, ropes and shatts. free —J. ea 


d SONS, Limited, Engineers, Batley, Yorkshire. 





Fo" Sale, a New Sulzer- Unitlow 


eee owl JET COMDEREES. for 140/150 Ib. 

800 K.W. Bioo phase Alternator 

tod’ Eaitor 0 vd og 5000 500 salt, 136 ey es 
to WM. ANGUS SCOTT and 

PARTNE cular, app engineers, 102, St. Mary sae, 


15 @ 


For Sale, Belting. — Best Leather 

double wire laced New Boiled Rolls, 164ft. 4in., 148ft. 

3gin., » Sate Sino Cropley-street, Murray-street, New rr“ 
London, N. 1. 6 








or Sale, Blower, 5- -in., with 
diate DIS pishosals—i Ji. ki Ting and ead. Lek, Bog for imme 


or Sa Sale, Cornish boiler, 50 I 








rucibles. —Two to Three 
Thousan well-burned fire-clay CYLINDRICAL 
CRUCIBLES TORS ALE. Mossorements A — sien. 
pore mye — high. ~ aaa 
or for calcining an material u 
Price 9d. each 1 tee 


in truckloads f.0.7.— 
125, Strand, W.C. 2. 


Fer... Hire, Pumps and Well- | ina‘ 





nite, 100 eg Siar: 





BORING TOOLS for Contractor's Wells, &c. 2in. 
» ag diam.—R. RICHARDS and CO., Upper Ground- 
London, 8.E. Telephone No. 978 Hop. S822 6 





For Immediate Saleand Delivery, 


TWO Pte 3 Self-propelling STEAM DERRICK 
CRANES in first-class condition, and ONE 3-ton S(EAM 
DERRICK CRANE with 45ft Steel Jib.—JOSEPH PUGSLEY 
and SONS, Ltd., Laurence-hill, Bristol. 98le 


Sale :— 


ee. COMPOUND CORLISS ENG cylin- 
=_, and 22in. by 3ft. strok grooved eee dia- 


Hick- 7 
HORIZONTAL CON ENSING ENGINE. cylinder 20in. 
Pressure 85 Ib. 


by 
GAS hen horizontal, sr eviindes tote by 20in. stroke, by 
— m., starter, also tw © fly-wheels and pulley 


‘All in excellent conditio 
oats co. so. PERF EOTA SEAMLESS STEEL TUBE and 
Piume-street, Birmingham. 


850 @ 
For Sale — 


PARSONS STEAM TURBINE, 3500 K.W., 
1200 r.p.m., 190 Ib. to sq. in., wih olhamanter, Ss oes 
— complete ; 6000 volt maximum load; 


ONE 1500 K.W. TURBO ALTERNATOR, 
2-phase, 2000 volts, 50 periods, by C. A. Parsons. 


WILLANS- aes STEAM TURBINE and 
Fg ong 1200 K.W., = r.p. ee to sq. we 
condensing ia tropa Son ting water pumps, ” ke. 


i aon ALTERNATOR, 300 K.W., 
volta. 


PAIR WINDING ENGINES, 22in. cyls., Ast. 
stroke, link-reversing gear, 2 drums, crankshaft 1 
dia., &c. 
PAIR DITTO, without drums. 
PAR D DITTO, 16in. dia. by 36in. stroke, with 
t. dia, Makers, Swift Bros. 
R. H. 4. LONGBOTHAM & CO., Ltd., 
WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel. : 44 Wakefield ; 87 Newcastle. 
Tel. Add.: “Engineer, Wakefield.” . 2017 ¢ 


=|ES Sale.— 


60 tons BRIDGE BATA, 20 1b section in 6ft., Oft,, and 12ft. 


s. 
FOUR CHIMNEY STACK ‘26ft. 1 6in. dia, 
FOUR vROre be 4 KS, itt i x 3ft.. 6in. to 
2tt. uy b. press. 











5ft. 6in. x on : oie condition ; 80 Ib. 
FIVE PETROL MoT RRIES, 2 ton to 5 to! 
hr an OXLEY, het SHEFF! LD. 
bility. 1016 « 


Fer Sale.— 





working pressure, tnemed,” Price 
Purchaser to Fomove.--Appiy, OHARLES WELLS, "utd, 
Brewers, Bedford. 
For Sale, En. gine, 230 BLP. 
Compound Serie . by Robey. Trip gear, rope 


fly-wheel. Mimmediate 4 eli 


A. UNDERWOOD, €% Gucen- street, B.C. 4. 1020 « 


We Sale, Facing and __ Boring 


Re oni eB a Fem vel Sin. centre, 7 i. geored 
bed ; weight about 15 tons —WILLI aus 
et SONS, South my et Station, London, 8. E. 16 as @ 


Fr, Sale, Immediate Delivery, 
se H.P Paxman COMPOUND STEAM ENGINE, 
os condenser.—SLOUGH and DAT J 

THIC UPPLY COMPANY, Ltd., Peascod-street, ‘os 


HET ELEC- 
One Belliss J. and P. 











SET, Hy 4 375 revs. per min ; voltage 2850-3000, periodicity 
&. 1 t 1b} K V.A., provided with separat. ga A “as 


aed . toa reusing con tition. —Address, 
eer 


For Sale, One Boby Chevalet 
HEATER, for dealing with 2000 gallons, water per hour 
Pr sad at yee TUBULAR WATER HEATERS. All 
pes (suitab‘e for =< working oo exhaust 
pipes, rains and reserve water tank, some 
heer, ih Sunk PwEIG GING 3 MAC AINE, a il 
Clarke-Chapman’s donble-acting STEAM PUMP. 
OVERHEAD TRAVELLING CRANE. 
Address, 1000 “* The Engineer” Office. 1000 


Fo Sale, One Cast Iron Double 


Inlet CUPOLA or Man LA FAN ; twin pulley 
apply a STOr ty 13,000 Ib. per hour, 26in. water gauge.— 
and CO. Vernon Works, Oldham. 1030 « 


For Sale. —One Ferranti 2- Phase 


CELLULAR SWITCHBOARD, complete with all 
instruments for working and opener wg the Alternators, 
he switchboard 


exci 
is provided with duplicate bus bars and sine with 5 panels for 
2-phase feeders.—Address, 999, ** The Engineer ” Office, 999 « 


or Sale, One Powerful Hori- 


ZONTAL BORING, DRILLING, and TAPPING 
MACHINE, .y "s pattecns desigued for every class of boring 
— drilling objects ; 5in. steel spindle with 50in. 

vel 
RIDDEL and CO., 40, St. Enoch square, Glasgow. 


Fors Sale or Hire, Electric 


RS, from 6 to 300 it i PORTABLE STEAM 
ENGINES from! je rt fly [ 3 

















986 6 








PUMPS, MACHIN description ; reasonable 
terms, immediate delivery Ww wacris, SONS, 37, 
Queen London, Eo Tel.: City 3038. 2025 « 





sae Sale, Pooley’s 7-Ton Weigh- 


1 WOODEN PLATFORM. as fixed ; besser ." 


—THO. Iden-green, Tonbridge. 


BUTTERS BROS. & & CO, 


GLASGOW. 


ELECTRIC & & STEAM CRANES, 


Overhead. 


WINGHES. 


(See illustrated advt. in last and next week's issues. 5 20¢ 


a. @. eons a con 


_— ee 





@e mie * & 








Jone 28, 1918 
r Sale, 


HYDRAULIC 
ram 10in. 
vom 1000 1b. to 

f a oe2 OO. @, bt. Receh-cquare, Ginieow, 








250-Ton 


Powerful 
C PRESS, main ram 27in. diameter, with- 
— 4fb. Zin, stroke., working pressure 


987 6 





per, Sale, Steam ro ire 100 
LH.P., Vertical Inverted, Com: uaa 7 in 
order." Small | SUDIE ELANIN APING 
Gacas 3 gaat G uerine seen, 24in, ped —ViaipINe 


FS era eeank ettonp saxo 





Opposite Grae lunes)’ 
F, 
~2 8, Gray's Inn-road). 2003 « 


Sale, Levels, 
F*., an Three-Throw Well 





nawine INSTRUMENTS  SEOOND BAND. 
olborn, W.C. 
PUMPS, for ‘well about 100ft. deep, 4000 gallons per 


CLAR. 338, High 
pentto for by | Drs deep, duplex pumps, sie crank- 


THE ENGINEER _ if 


Lagss cashire Boilers for Sale 
‘Sec 

er x a 4 i* Ib. Ail er 

ON 26ft. x 7ft. 6in. x 120 Ib. 

ONE 26ft. x 7ft. x 120 lb. py 
Oss S0ft. x Bft. so 100 Ib. me 


ONE 26ft. x 7ft. 6in, x 80 Ib. 
ONE CORNISH 16 xs ag & 100 Ib, All Latins, 
ONE Hor. GIN, ston 
; ar i Hor Compound t Tandon oe cong ENGI E, about 
3000 yards good 8 a. STEEL CABLE, py. + din. 
—Address, P1309, *‘ The Engineer ” 


oam Sand.—Good Loam Sand 


4 put on Rail in any quantity.—For prices, apply COLE- 
FORDIRON ORE CO., Celeford, Glos. ” - 71729 6 


R. H. LONGBOTHAM & CO., Ltd., 
WAKEFIELD. 
FOR SALE. 

GENERATING SET, Tandem Com- 
jag Engine ys Corliss valve gear, 300 H.P. Gene- 
r, by B.T. ia Cor volts, comp. wound. 

50 K. . ‘DITTO, Engine by Alley and McLellan, 
with forced lubrica ion, driving two shunt-wound D.C. 

generators. Both excellent sets. 1002 ¢ 





P1309 ¢ 








225 K.W. 





lle 
Maer Ali Ve Vertical PUMPING ENGINES an hol 
ponies BO CHES HOISTS” HEAVY 
LOCKS and LIFTING TACKLE: and general Contractor's 
PLANT. 


POTTER AND CO., 
beg ahtest, Borough, 8.E. 1. 


A. C. 
Sp 3049 


Fo Sale, Two Automatic 13in. 


SINGLE SPINDLE en complete with ‘Tools, 
on »ssession on 





Imm 


Cams, &c , a/] in splendid con: ate po 
recat of M.M, release.—Apply, HIGHGATE AIRCRAFT 
CO., Ltd., Archway-road, Highgate, N. 19. 988 o 





Fr Sale, Two New Fletcher 
Lege fa ee Bs SHIN: 
iar asd sas It: Queen Vietortarstrest, 2G 


For Tor Sale, 5 Hydraulic Presses, 
with 6in. rams; tables aot 16in. by 20in., daylight 
gin. Also Two PRESSE ES, with 12in. rams ; 
ft. Sin. by ft. Ssin., daylight 3ft. ; 
pressure. All in good oa 
Address, 922, ‘‘ The Engineer” Office. 


Fer Sale, 50 B H.P. Gas Engine 


and SUCTION GAS PLANT; self-starter, Ese, 
seen running. —— wy 





bles about 

suitable for one ton 

‘Immediate delivery.— 
922 





ignition complete | Can 
“The Engineer” Office. 


Fer Sale, 115 K.W. Generating 


SET; Willans engine, cow Siemens dynamo. 





230 vol! $00, — "a 12ft. 6in. long. ™, ceaeene delivery. 
—WILL. SONS, South Bermondsey Station, 
London, 5. E. 623 @ 





or Sale 600 H.P. Horizontal 


Triple- a. Condensing STEAM 
ENGINE - "Pbilit and Wigpell Fg aye. 22in., and 35in. 
dia. by 54in. stroke ; — tt. ‘din. ropes 86 AX- ; 
15901b. steam pressure. Now fixed.—WILLI and NS, 
South Bermondsey Station, London, 8.E. 16. 62. 





un-metal Scrap Bought or 
RE RUTED into CASTINGS. 
Pn a and we bee » Ltd . Engineers’ Brassfounders, 


Bir G 








FOR SALE. 


iia Hydraulic Du 


win steam cyl., 15in. a a 
3in. ty in All-geared ‘iam Flat CAPSTAN TURRET 


E, by Jones and Lamson. 
CAPSTAN LATHES, by Bardon 
and Oliver ; friction head, 1}in. hollow spindle. 
No, 2 Size foe le and Lund COLD IRON BAND SAWING 
MACHINE, 40in. diam. wheels. 
Nearly New No. 2 Size Powerful Motor-driven Portable 
ne 2 M — for rolier paths of large gun turrets, 


- Portable Screw-driven Column Type cella ess MACHINE, 

with circular motion to column, spout 4ft. 6in. stroke. 

Electrie-driven Portable —— Arm DRILLING RACERS, 
by Kendal and Gent ; Rie le 24in 

No, 3Colbourn KEY SEATING saa — by , ~ Bros. ; 
T-slotted table, 2ft. 6in. iy 2ft. 6 

Thr ceDuplex Hori. sare G MACHINES. “i slot drilling 
connecting-rods, shafts, &. ; length of st about llin. 

.Oft. Face-plate Triple-geared BORING and FA "ACING LATHE, 
by H. Broadbent. 


ATALOGUE of Stock MACHINERY, 2-3000 Lots, free 
ication. Inspection invited. 


on 
HOS. W. WARD, Ltd. ALBION WORKS 


Tel.: “ Forward, Sheffield.” Spl. 4101. SHEFFIELD. 


uplex Pump, 


stroke, four 





Saw Mill Machinery for Sale.— 


BEAyy, = 44 Rang ape with overhead * Tiger” feed 
and Drag ke 5ft. saw, Bench 61t. 10in. long x 3ft. 
Fest go Pe pulleys, outside bearing, Saw Guard, 
In excellent condition 

Nearly New SAW BENCH, to take 3ft. saw. Bench 4ft. 10in. 
x 2ft. 3in., with Fast and Loose pulleys, striking gear, outside 
bearing, Saw Guard, &. 

ey CROSS-CUTTING SAW BENCH in excellent 
a th 

LANING and THICKNESSING MACHINE, by Sagar, 
to nie l5in. x 7in. In excellent conditi 

JOSEPH PUGSLEY and SONS, Ltd., Laurence- hill, Dm 





Sign 2s aoe All omen ade he and 


bth] 
GRANTHAM B ionre & CRANK OL Lt Ltd.., Se 


Two Sets Worthington, ( 


COMPOUND DUPLEX CO 
and AIR or GAS COMPRESSO: 





Cross. 
—_ . 
9in. h.p. 


» 18in. er 
all ain stroke, 1 30 Ib. steam sure, 10 Ib. air or ae wee 
sure ; capacity of each set c. ft. per minute. Exception- 


Fea y high-class jobs, complete and in perfect order, ready for 
te delivery. 
ranted Vertical Double-acting Water-cooled M.- 
phan «ait Sin. cyl., Gin. stroke, with mechanical valver 
rated by excentrics, by West's cmryvement Co., Ltd., 
Manchester All self-contained ; only worked two h ours. 

All the Sort ine in first-class condition, ready for imme- 
pone oe eras £ Prices, drawings, and further particulars on 
applicatio. 

THOMAS JOHNSON, Prescott-street, Wigan. 185 @ 
Ver ertical Multi-cylinder Gas 
ENGINE, suitable direct coupling to about 80 K.W. 
Generator—Towns or Producer—in course of construction.— 
Full particulars of E. 8, HINDLEY and ges Ba ti 
Dorset, and 11, Queen Victoria-street, London, E.C. 4 


500 K.W. Steam Generating 


a. hig A — Zapine, oes La = ay 9 
agers WERRRY iL GARDAM and CO., Livnited, st 








480/550 volts 
ines 






rm 


WAKEFIELD PATENT 


MECHANICAL LUBRICATOR 


VALVES. CYLINDERS, 
and AXLE BOXES. 








Lad these prieed oils, Loc 
vg Bagners yop opting Wake 
field’ 8 9's Bystenel Mechanical Lubrication 


for valves and rhe A ro -pint per 100 
miles) and axle boxes (2-0zs. per box 
per 100 miles) 


Will save half their oil 


and prevent hotboxes and scored valves 


GC. 6. WAKEFIELD 
& 60., LTD., 


Wakelield House, Cheapside, 
LONDON, E.C. 4p 








Lesometive Type 7 Pattern. 








“ASQUITH” DRILLS tor 
WALUVUE, OUTPUT 
& DURABILITY. 
Enquiries Este: me |. Qood Deliveries 


Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England 


“Bishop's @ Adamant” 
« Gauge —— Glasses - 


AND HARDENED REFLEX GLASSES 


WILL REGIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. Bpi vei 


S. & C. BISHOP & CO., St. HELENS, LANCASHIRE. "3": 


HALL’S PUMPS 


J.P. HALL & SONS, Ld. 


PETERBOROUGH. K149 
























Telegrams 
BisHop 











_ : - 7 
1395 *: of Practically New 14in. 

J STEEL TUBING in about 25tt. lengths, with steel 
faced flanges, suitable for pressures up to 80 ib per square 
inch, and 105ft of12in ditto.—~JOSEPH PUGSLEY and SONS, 
.» Latrence-hill, Bristol. 981*o 





The WELDOLESS STEEL TUBE CO., Ld., Birminghaw 
Telegrams: “ Weldiess, Birmingham.” 
2 Makers of WELDLESS sl or Wate 
Locomotive Boilers, Su 
Seem, reas Work, Boring Rods, &. 


TRADE (GELDLESS) MARK. 


S.B. GES IRON 


STEEXK. Bars. Plates & Sheet. 


STRINCER BROTHERS, 








WEST BROMWICP. 








LAMBETH 


COTTON DRIVING ROPES. 


FAR SUPERIOR TO ANY OTHER TRANSMISSION ROPE. 
MILLIONS OF FEET IN USE IN ALL PARTS OF THE WORLD. 


THOMAS HART LTD. BLACKBURN. 


N30 
LAMBETH WORKS, 








(WHALE OIL | eon reconcas rorous 


ANNEALING, HARDENING. Se. lip. 2000 
| MEADE-KING, ROBINSON & CO., Ltd., Liverpool. 














es eee 


PREMIUM SYSTEM of PAYING WAGES 
PAYMENT by RESULTS 


has come to stop. 





There is no better method than 


The PREMIUM SYSTEM 


For it pays the workman for HIS results 
and the Employer for HIS. 


Owing to the great demand for the Standard Monograph on this 
subject a new issue of the Fifth Edition has been printed. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 


“THE ENGINEER” Office, 33, Norfolk Street, Strand, W.C. 














WESTOOL ELECTRIC DRILLS 





THE WESTMINSTER TOOL & ELECTRIC CO., 


Suffolk H-use, Laurence Pountney Hill, 
Cannon Street, LONDON, E.C. 4, Spl. 3064 














Telegraphic Address: Westolelco, Cannon, London. 










FOR REMOVING SCALE 


from Babcock, Stirling, and other water tube boilers, evaporators and condensers, and fos 
Lancashire boiler scaling, rust removing, etc., there is no tool made to equal my 


Bimple, Sites Bpeedy, Reliable— these words 
desoribe i 








SCATOSCALO” 


PNEUMATIC SCALING TOOL. 






Quite fool-proofi—ne 
Let me 


Asa ror list, 


ys 

its efficiency. 
need for skilled hands 
tell you more about it. 














FRANK GILMA 


SOLB MAKER 


N, LIGHTWOODS HILL, 
BIRMINGHAM. 
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CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGOY ~  &E&, 
DARNALL, nsan SHEFFIELD, 
Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &. 


Wagons Built for Cash or for Deferred Payments. 
me and Svecifications on application. «7 


THE GLASGOW RAILWAY 
ENGINEERING COMPANY, ‘*°- 


GOVAN, GLASGOW. 
Londen Office:—12, VICTORIA STREET. S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 

WAGON & TRAMWAY WHEELS & AXI 
GARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE-BOXES. 492 








ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Chief Works and Offices: ROTHERHAM. 


WHEELS & AxLES 
With Cast or Hydraulic Forged Naves. 


Wagon —— RAILWAY WAGONS 
ay ron, Steel or Timber). 


RAILWAY & TRAMWAY SPRINGS 


to British, Colonial, India-office Specificatiens, &c. 


Wm. GRIFFITH & SONS, Ltd., 
Sheffield. 
Napier Steel and Spring Works, Savile Street, East. 
London Offices— 
a. 38 and 15, Victoria Street, Westminster, S.W. 


— Address—Griffith, Sheffield. 
Raton Telephone—Ne. 4680 (3 limes). 503 


THE GLASGOW ROLLING STOCK & PLANT WORE 


HURST, NELSON & C0., LTD., 


Builders ". RAILWAY CARRIAGES, WAGONS, 
pe aicamneeseg a and every other Goocriotee of RAILWAY 
TRAMWAY ROLLING STOCK. 


Makers of vi Wane Axes, Ramwar Pon, Foreme, Surrz 
Wonrs, and Iron and Brass Castres. 
Registered Office and Chief Works: MOTHERWELL. 
Cardiff Office: Gordon Chambers, 31, Seng Street. 
London Offices: 14, Leadenhall Street, E.C. 


See illustrated Advt. this week, page 45. 2060? 


P. & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 


Manufacturers of RAILWAY wanes — CARRIAG 
IRON and STEEL SLEEPERS, F: SPIKES, an 


other PERMANENT WAY MATERIAL B IDGES, and 
ROOFING. 


CONTRACTORS for RAILWAY PLANT and STORES of 


every description. 
Chief Offices—129, Trengate, Glasgow. 


Registered Offices—108, Cannon Street, London, E.C. 


G. R. TURNER, L”- 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 


For Home, Goloniel & Foreign Railways. 
LS & AXL 
PERMANENT r WAY MATERIALS, # 














Colliery Screening and Conveying Plan ines, Tipping 
itera, StructuralWork, iGLEY Salut wilt desert riptions 
Chief Works & Office: LANGLEY a NOTTING 


London Office: Sanctuary House, Westmi: 
See Illustrated Advt. first issue in each month on ae 8. 


THE TEES SIDE BRIDGE 


AND ENG'G WORKS, LTD. 
MIDDLESBROUGH, 


apatacturers of Bridges, ——— Steel Framed 
yaings, 1g jandpe Stages, Pontoons, 


fast stoves, ae ee by TO "Gas | * Air a ag, Cr 


and mp ey ty 











CONTRACTORS’ PLANT. 


CRANES. 


PILE DRIVERS. 


Whitakers (Engineers) Limited, 
HORSFORTH, LEEDS. 











BOTTLING DIES 


AND 
IMPROVED WATER-COOLED CONTAINERS 
FOR gy a 
Many M216 








RALPH WELBURY, Nest Found ae 








SPECIALITIES. 


, 
See ADVERTISEMENT NEXT WEEK, 


CROSBY VALVE & ENGINEERING Ce., Ltd. 


iS 7 QuEecn Victoria StT., Lonpvon, E. Cc. 


JOHN ROCERSON & CO., LTD., 
WOLSINGHAM, R.S.0., CO. DURHAM. 
Maxuns oF 
Steel Castings and Steel Forgin 
Stockless — Dredger Beckec Stinks, 


ers, 


Tum! 
Steering Gear, &c. 
in @ stesivorke Welsingis zis 


i 














HERBERT 
MORRIS, 


EMPRESS 
WORKS 
LOUGHBOROUGH 


HAND & ELECTRIC 
OVERHEAD 
TRAVELLING-CRANES. 
PULLEY-BLOCKS. 

m@ OVERHEAD-RUNWAYS, 
TELPHERS. 


SEND FOR 
500 
CATALOGUE 











ANGLO-MEXICAN | 


Petroleum Company, Ltd., 
16. Finsbury Circus, London, E.C. 2 
M180 


GI AFTON &CoO. 


CONTRACTORS TO H.M. GOVERNMEN’. 
ATLAS WORKS, 





3 “GRAFTOM, BEDFORD, BEDFORD. 
if 
# 
I 


IMustrated De 
free 





saa Oa a ae ——= 


SILVER MEDAL, Reeds Exhibition, London, 1886. 
GOLD MEDAL, PARIS, 1900. 

GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, Londen, = 

GRAND PRIX, Buenos Aires Exhibition. 1910. 


DAVY BROS.L” 


SHEFFIELD. 




















BOILERMAKERS 
HIGH - SPEED 


FORGING 
PRESSES 


ENGINEERS AND 


500 TONS FORGING PRESS. 


with NEW PATENT INVERTED 
INTENSIFIER. 


The most modern forging 
tool in existence. 

DO NOT instal medium and 
large size steam hammers 
for general forging purposes 
without consulting us. 














BARLOW 


AND 


CHIDLAW, L” 
Pendleton, MANCHESTER. 


On Admiralty and War Office Lists. 


CUT GEARS. 




















BRICK and TILE and 
® SANITARY PIPE MACHINERY, 


APPLY— 


PULLAN & MANN, 


Cambrian Works, LEEDS. 
Telegrams—CAMBRIAN LEEDS, ABC Code, 5th Edition. 
Catalogues on application D359 











Cr. 8vo. (THE ENGINEER SERIES.) 33. net. 


WHAT INDUSTRY OWES TO CHEMICAL SCIENCE 


By RICHARD B. PILCHER 


AND 


FRANK BUTLER-JONES, B.A. (Cantab.), A.LC 


WITH AN INTRODUCTION BY 


Sir GEORGE BEILBY, LL.D., F.R.S. 





WESTMINSTER GAZETTE.—“ A very eeenetive little book. 

THE CHEMICAL TRADE yn ty Saye If the book succeeded in making all pootneest realise that 
somehow or other in every factory, e ina ee, shop, P ametne is involved, it will gratify the authors, and be an 
important factor for good in the | Tritude of our public to wards technical men. The volume is extremely readable, and 
deals with the of up to modern times.” 

BRITISH JOURNAL OF PHOTOGRAPH the public can have no more concise or popularly 
worded account of what has been accomplished in the oun than Messrs. Pilcher and Butler-Jones’s volume.” 
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GALLOWAYS 


LIMITED MANCHESTER, 


Telephone—6312 Cenrna. 








LARGE DOUBLE-ACTING 
FOUR-CYCLE 


GAS_ ENGINES, 


G300 


Write for Particulars. 








The “KUTMOR” 
PORTABLE ELECTRIC 
DRILLS & GRINDERS 


Full particulars on request. 
SCHOLEY & co, LTD, 











56, Victoria Street, 8.W. i 





i 
| BRITISH STEAM SPECIALTIES 





W. P. BUTTERFIELD, Lid 


Galvanizing and 
Tank Works, 
Shipley, Yorks, Eng 
Ask for No. 7 List, 


See our advt. last and 
Bext week. Q614 


The CLYDE STRUCTURAL IRON CO., Ltd. 
Clydeside Ironworks, Seotstoun, Glasgow. 


Iron & Steel Roofs, Buildings, 


Workshops, &c. &c, 
London Office: 48, Cornhill, E.C. 


EVERTITE JOINTING 


Made in England by Englishmen, is second , none 

and cheaper than most. i 

Good to the highest pressures, and the weres faces, 
For particulars apply to Kid 
RR. i ROSS amd COC., LL TD., 
Premier Works - STOCKPORT, 














Cast Iron & C.M. Cocks 


For GAS, STEAM & WATER. 





Wharf Street, LEICEST : 









































Télephone: Telegrams : 
Lendon Wall 1200 Mexprodus, Ave, Londen. 





CONSTABLE & CO., Ltd., 10, Orange Street, W.C. 2. 








CASTINGS 
of every 


descri P 
t 


Ss 


Tel. Add.: Governors, Glasgow. 











H. W. KEARNS & 60., L”: 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 


Tel. No. 221, Altrincham. ™ 
See our Illustrated Advertisement in issue of June mm 
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“CARBURETTER 








The Carburetter that reduces costs and increases efficiency. 
Specified on all the best motor productions. 


seat tr latest Booklet TE NITH CARBURETTER CO., Ltd., 40-42, Newman St., London, W. 1. 


Telephone: Regent 4812—4813. 











THE 


LONDON OFFICE: 
53, VICTORIA ST., 
SW. 1. 


AUSTRALASIAN 
OFFICE: 
J. G.Gilbort Ledge & Co. 





GARRETT 


1-19 POUNDS OF COAL PER B.H.P. PER HOUR. 


RICHARD GARRETT & SONS, L™: tHe works, LEISTON, ENGLAND. 





ENGINE. 


Bene kek, ni nm oe ae ay es 















Spl5106 














For quickly and economically moving large quantities of water, semi-fluids, &c, 
POSITIVE ACTION. HIGH PERCENTAGE OF EFFICICNCY. 
NO VALVES TO GET OUT OF ORDER. 
Largely used by Dyers, Brewers, Paper Makers, Sugar Refiners, Soap Makers, &c. 
Telegrams—Drum, BRADFORD. Wars rom DusoRIPTive OaTaLoeus No. 50. Spi 1115 


DRUM’ ENGINEERING CO., 33, BROOK ST., BRADFORD. 








HAMMERED 
CAST IRON 
PISTON RINGS 


(By the Davy - Robertson [J 


















Premier Works, 


All sizes from Qhin, wan Mend, 
to 72in, SHEFFIELD. 
— IX OUR — 


Special Piston Ring ren Telephone No. 214 
Quick Delivery. ve, diets 


Spl 6147 











: (KINGSWAY) 
LONDON, WC 










” THE “ARREL” 
SELF -CENTREING CHUCK 
REGISTERED 


TRADE MARK 


ACME. 
“INDEPENDENT LATHE CHUCK 
; REGISTERED 















ACCURACY — 
STRENGTH — 
- QUALITY. 







’ > THREE JAW DRILL CHUCK 





_HERTS-ACME DRILL CHUCK . © 








Self-Centring Chucks, in stock - 5’, e’°, 7i, 23 
Independent 99 39 - 1o’”, 12’, 14’, 16’ 
Drill ” ” a 2’, +’, i’, y 

















wherever excellence of quality is of 


USE FA IRLEY’S STEEL t importance. 


JAMES FAIRLEY & SONS, Limited, of BIRMINGHAM & SHEFFIELD, are makers of highest 
qualities of CRUCIBLE & SIEMENS (ACID, STEEL in RODS, BARS and FORGINGS). 
They specialize very ext ively in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 
for the excellence of these and of their CARBON STEELS for tools of every description. 
HEAD OFFICE :—Old Mint Steel Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G345 





















COMPOUND GIRDERS, 


Steel Joists in Stock from MM x 78 to 3 x ifn. 


STANCHIONS, 


Cc. Cc. DUN BK ERLEYW « Co. Eup. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
&., RIVETED UP WITH DESPATCH FROM 
Ohanneh, Flitches, Angles, Tees, Shafting, Bars, and Large Assortment or every description of Iron and Steel required in Engineering Werks 
Telegrams—A'‘ax, Manchester. 


STOCK MATERIALS. 


Telephenes—sise (4 lines). Seetion Book on Application. 5069 





Offices & Warehouses: STORE ST., MANCHESTER. 
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Jones & Lamson Mch. Co., 
_ 108, QUEEN VICTORIA ST., 
LONDON, E.C. 4. 


Turret Lathes and Haptness 
Automatic Die Heads and Chasers. 

















Antisaptic 


s. 6d. per HaLr Gat. “ 
K instantly stops bain 





1 Gav. 13s. 6d. 
Carriage Puid. : rs ~ 
If nae ag satisfied after a good trial ment peteaset in full 
Used in the Works in the orld. Mad Made by a British 


Chemist and [2ae sed by Government Ana.ysts. 
F. A. LESTER, Chemist, UPPERTHORPE, SHEFFIELD 








” BRITNI ic” 


WATER “TUBE “BOILERS & 
MECHANICAL STOKERS. | 


H.P. in service. 
THE BRITISH NICLAUSSE BOILER CO., LTD. 
The Clock House, Arunde’ St., Str and, Ww. Cc. 2. 


FORGING 
POWER HAMMERS 


FOR SALE 
Write at onee for price and specification : 


HUDSON & GRIFFITH, 


Keighley, Yorks, England. 


BULLIYANT AND CO., LIMITED 


Steel Wire Rope Makers, 
Engineers and Contrastors, 


BULLIVANTS’ 17S’ ABRIAL ROPEWAYS, Ltd., 


LANE, LONDON, EC. 
Works . Tel. 1108 Ave. = 

















— 


CAUTION.—£50 REWARD. 


weather and Sons, Ltd., 
Foreign Buyers of 


HOSE Meryy 


5° A all Colonial and 
DabSub”* * Dub-Sub,” and other 
brands of Fire Hose, to see that 


HOS their name as well as the dis 
"t t 
ose 
pao wy “Bow nooert Hom 
SE only. wae, the fa aye ht 
reward will be 
m leading to 


oot tor’ ink ne 


Write for 
“* Hints on Hoe? Ne be 





Hereby 





the seoriepe of vane, Be —— FRADE MARK 
and Sone any 
registered Trade oy RQ and 63, Long Acre, 


HOSE 








Largest 
Makers of 
High- 
class Hose 
in the 
World. 











6154 


63, LONG ACRE. LONDON, W.c. 
VISITORS INVITED TO INSPECT HOSE IN COURSE OF MANUFACTURE. 








STORAGE OF PETROL 
IN TANKS 


With Patent Safeguards and Measuring Appliances. 


BRITISH DESIGN AND MANUFACTURE. 


Our Illustrated Brochure, with full particulars, sent on request. 





F. BRABY & Co., L* 


Spl 004 
352 to 364, Euston Rd,, N.W 
* Ida Works, Deptford, S.E. 
LONDON. 























BURDON'S oi‘ce. FURNACES 


AnD 
OIL GAS PRODUCERS. 
BROT for ALL PURPOSES. Absolutely 
Surden’s Furnace Works, BELLSHILL, 


re 





a ON 


FANS © 


VAaANT 














EYE PROTECTORS 


for Grinders, Stone- 

ers, and other 
similar workers. 

Made. of fine steel gauze 

> to protect the eyes of all 

workers engaged in grind- 

ing, stone-breaking, and othersimilar occupations. Makers— 





SYDNE BROS., 
190, Elthorne Road, Upper Holloway, London, N. 19. 


NEW LATHES, 
CAPSTANS & AUTOMATICS. 


For Early Deliwery. 


JOHN MACNAB, Mary St., eso 


Tel. No. 78. 


RAW HIDE GEARS 


Also Metal Gears. 
CEORCE ANCUS & NCUS & CO., LTD., 


Newcastle-on-Tyne. 











Yaa SHEARING “jen 
~ MACHINES. 











DAVIE & HORNE, Engineers, 


Johnstone Engine Works, 
JOHNSTONE, near GLASGOW, 
MAKERS OF 


Condensate Plants, Distilling Plants, “oo 4 
Water Heaters and Filters, Pumps. 
"tan Off OPE STREET, GLASGOW. 


- - 4, H 
Telegraphic Address: Evaporator, Johnstone. 
See {llustrated advt. in issne June 7th 


SIR JOSEPH _—_ (0, 
“CRUCIBLE CAST STEEL aztscxz 
NOVO SUPERIOR me) 


awl? 





(Fer Hard Materia!) 


NOVO STEEL - - 


Siemens-Martin Steel, Nickel Steel, 
Mieke! Steel & Alloy Steel for all purposes. 
Cold Rolled Steel, Wire, Files, Hammers, Saw 
and Mining Tools. 


High 
Stole. 
Chrome 

















Continental Steel Work: and WNé 
Movo Steel Works, SHEFFIELD. 


ALL ELECTRIC 


OR 


ELECTRO-PNEUMATIC 


POWER 
SIGNALLING 


D.-C. ano A.-€. 
TRAGK GIRCUITING. 


AUTOMATIC SIGNALLING 


FOR 


_UNDERGROUND 


OR 


SUBURBAN TRAFFIC - 
A SPECIALITY. 





A.C. LAMP SIGNAL. STYLE D. 





Telegrams— 
“ POWERSIG, SOWEST, LONDON.” 





THE McKENZIE, HOLLAND & WESTINGHOUSE 
POWER SIGNAL 6O., Lro, 


68, VICTORIA STREET, WESTMINSTER, 
LONDON, S.W. 1. 


Telephone— 
VICTORIA 4760 (2 lines) 








si 
PHILIP LAKE, M.I. Mech. §,; 


VALUER and SURVEYOR of 
ENGINEERING WORKS AND PLANT. 


FIRE ASSESSOR. 
16, Holborn Viaduct, London, E.c, 1, 


The Baldwin Locomotive Works, 
PHILADELPHIA, PA., U.S.A. 
Lendom Office: 

mM, Visteria Street, London, S.W. 


Cable Addresses— 
Philadelphia ; Fribald, Lender 
boo iuswated advt. last and next week. A, a) 








MACKIES, LD., 


Engineers, "READING. 
WROUGHT AI AND 1D CAST IRON 


PULLEYS, SHAFTING, BEARINGS 


‘Write er Catalegue he. 62. 


bear’ Machinery Res “ing. "Phone, 86 smal 








CONSOLIDATED BRAKE & & ENGINEERING 


PANY, LIM 
15, Dean’s Yard. Woeutusinaien, S.W.1L 


MANUFACTURERS OF THE 


Standard Automatic Vacuum Brake 


Ra id Act ti Servi 
pid Ac ing ryice & Emergene 7 Accelerators, 


mir ge a Sou Telephone : No. 3987 Victeria 


IRON» STEEL 
HEMP ¢ WIRE- 
ROPES’ CHAINS-c1: 


SAM: DENISON ¢-SON.L? 
PARAS/OE’ LEEDS:s-c- 


BERTRAMS LIMITED 


Engineers, 
SCIENNES, EDINBURGH. 
Manufacturers of M230 
Machinery for Paper Mills, Rubber Mills, Rubber 


cumnation Festertes, Works; also Machine 
Teele for ‘and Steel Constrectional Werke 





























THE 


“DYNAMIC IMPULSE" 
STEAM TRAP 


Ba.pwiy’s Parewr. 





ALL BRONZE. 


A Scientific bey or Drain Cock 
pe pee by the A dea energy 








cc NDENSATION EJFCTOR 








SEND FOR PARTICULARS. 





JAMES BALDWIN & CO., Engineers, | 


Devonshire Brass Works, KEIGHLEY 


‘ 
« 


GN Lon Gm 
SSSASSSSSSSSSNTS 





DRUMMOND _ § 
& MACHINE TOOLS. 


+ RHIDE WORKS, GUILDFORD, SURREY. A 


BSSESSSSSSSSSSUSs q 











Specify 
JOHN GIBBS & SONS 
“PEERLESS” 


SEND FOR CATALOOUE. 
724, Duke Street’ 

Liverpool. 7% 

For large advt., see June 7th 


f 


Engineers, 
Edinburgh, 


















See 
Tlustrated 
Advertisement next week 


FLEXIBLE SHAFT COUPLING 
Apply for Details, Plans and Estimates te 


BOVING AND CO., LTD., 
Imperial Buildings, 56, Kingsway, London, W.C. 
Tel.: Holborn 6420(3 lines). 'F.A.: Jenorten, Betrand, Lendes 















Blower & Exhaust 


FANS te‘ateppoines. 





~ i 





| 


417 

















\ cca 
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SUCTION PUMP 
BUCKET & PUMP 
oe) HOPPER < HOPPER DREDGERS 
FLEMING & FERGUSON, Ltd., PAISLEY, near GLASGOW. 






























Established 1878. 

















Hopper and Barge Loading, R 7,7 R 
Bow and Stern Well. D EDGE S 
To Discharge into their own Hoppers, into 
Barges, or Ashore through Floating Pipes. 
With Hydraulic Jet and Improved 
9, FENCHURCH AVENUE, E.C. 
LOWER BRIDGE WORKS, 


COMBINED 
outer’ TRAILING SUCTION 
ACCRINGTON, LANCASHIRE. 


BUGKET DREDGERS 
DREDGERS. 
ONVEYOR-ELEVATOR C’ 














Telegrams: s CONVEYOR, ACCRINGTON. National Telephone Me. 2779, 
SPIRAL CONVEYORS GRAIN ELEVATORS 
GRAIN CONVEYORS CHAIN ELEVATORS 
TRAY CONVEYORS " 
STOKEHOLD ‘ BELT ELEVATORS 
CONVEYORS 2" BALE ELEVATORS 














| ROBINSONS’ ROCHDALE. tw 


Requisites fo for the Engineer 


can 2 supply your 
requirements. 


ILLUSTRATED LISTS 


WILL BE GLADLY SENT UPON RECEIPT 
OF APPLICATION FROM ENGINEERS. 


Write, "Phone, Wire, or call personally. 


W. H. Willcox & Co., Ltd. 
32 to 38 Southwark St. LONDON.S.E. 


Telegra: ee Steet, Sane 
‘Telephon : Hop S140" (7 lin es) 




























yy i LEATHER BELTING, 
also Cotton Hair, 
Balata, &c. 





“JOINTITE’’ JOINTING. 










RUBBER INSERTION, 
and other Joints, cut to any 
shape, from stock. 


ENGINE PACKINGS. 











LUBRICATING 


OILS & GREASES. 



























LANG S LAY WIRE ROPE 


MANUPAOWURED BY 


GEORGE .ELLIOT & CO., Ltd., 














Works: CARDIFF. Ofee: 16, Great George Stret, Wostuiinater, Landes. 
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of Highest Quality Only 


2, 
IMPROVED FirReE-BOx STay TAPS 
FOR Loco CROWN STAYS. &C. 
1™ PROVED TUBE PLATE TAPPING APPARATUS. 


Pri biota 





Stamping is 









Any size or weight; rough or 
machined ; single piece or com- 
bination n pressed and welded by 
Oxy-acetylene or other proceses. 


i i 
Ni, JOSEPH SANKEY & SONS LTD [i 
Nig) Hedley Costie Works, WELLINGTON, Shropshice |B 
Sa SACS _jR 





(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH &Cos) 









MANCH eS ven 








BRITANNIA WORKS. ORDSALL I ANE .SALFORP: 











GOODALL, GLAYTON & CO., L'. 








LEEDS. 





Telephone 20384-5. Works : 


MAKERS AND ERECTORS OF 


SGREENING PLANTS, PICKING BELTS, ROOFS, BUNKERS, 
PITHEAD CEARS, CONVEYORS, ELEVATORS, BREAKERS, 


STEEL STRUCTURAL WORK, &o. 
























SS = = ~ TRUBRITE. a = = 2S SS SSS 








QUALITY, UNIFORMITY, RELIABILITY, FINISH, ACCURACY. 











WIRE 
| COLD ROLLED 


BRIGHT 
DRAWN 
STRIPS. BARS. 


Manufactured only by 


ARTHUR LEE & SONS, LimITED, 


|]: ‘SHEFFIELD. 





FRUBRITE 
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S) NECRETTI & ZAMBRAS 


Military Equipment, 


ee 


The “Snipers” Telescope, 
Binoculars, Compasses, Periscopes, 
Protractors, Map Meters, 


Ww ’ | Range Finders, Air —, &e. &e, 





Special Illustrated Price List of 
INSTRUMENTS FOR MILITARY EQUIPMENT 
Post free on application to 


NEGRETTI & ZAMBRA, 
38, Holborn Viaduct, E.C. 


Branches: 45, Cornhill, E.C., and 122, Regent 
Street, W, 


Wednesday OTORZ22 Pars ‘5. 
TRACTION 7 





The Recognised Authority on Motor Transport. 
Accurate data respecting all types of Industria! Motor 
Vehicles. Practical Articles. Running Costs, etc. 

Specimen copy free on apniicat on 
ILIFFE & SONS Ltd., 20, Tudor St., London, E.C.4 g 
SHARSAREP TORE 


H. BROWN & CO.,, 


66, Prince Street, BRISTOL 








Belt Driven 
Deep Well 
Power Head 
up to 24in. 
Stroke for 
Working Single 
or Double 
Acting Bore 
Hole Pumps. 
Delivery 
Chamber and 
Working Parts 
on surface. 








Complete Plants Furnished. Reconstruction & Repairs. 


A gf Roce" _— Carriep Our sy Us. 


Stourbridge Wor! Swinton Water Works. 

Stafford Cor Ban th Ww ater Birmingham and Midland 
ork: ways. 

Cleveaon Water Works. The “ Times,” London, £.C. 


























STEAM ENGINE? 


“TRADE Displayed advert. June 21, page 22 
\ 














HILL &SMITHI® 


CONSTRUCTIONAL ENGINEERS 


BRIERLEY HILL STAFFS 

















PUMPS & PUMPING MACHINERY » 





i —_ 
” DIESEL ENGINES 
CONDENSING PLANTS 
POWER INSTALLATIONS. F 
Cole, Marchent & Morley, Ld. 
om <a Bradford, Yorks. 
C) 




















ae aso Oe 
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TANGYE’S 


RUDE OIL ENGINE 


(SEMI-DIESEL TYPE) 
WITH “VARIABLE ADMISSION” OIL GOVERNING. 





SINGLE CYLINDER AND COUPLED ENGINES, STATIONARY OR PORTABLE. LOW FUEL CONSUMPTION. 
Fer Use with Residual Oils, Liquid Fuels, or Natural Crude (Unrefined) Petroleum. 


TANGYES Lb arenscnan 








| 

















preg sm 


ROPEWAYS LIMITED, 


2&3, ELDON STREET, SOUTH PLACE, LONDON, E.C. 2. 


Constructors of 


AERIAL ROPEWAYS 


ON THE “ROE” SYSTEMS 


For conveying all classes ot material in any quantities and 
over any distance, for the disposal ot mine refuse, formation 
of spoil banks, dumps, etc. Installations in operation in all 
parts of the world, with carrying capacities up to 200 tons 
per hour and lengths of 32 miles. 











Phone—12,780 Central. K139 Telegrams—R opeways,London. 


























MCKENZIE & HOLLAND LTD. coi samme 


AUTOMATIC TRAIN STOP 
and Audible Locomotive Cab Signal. 








Signal Boxes. “ 
Level Crossing Gates. Parkers Patent 


Lattice Steel Towers and Masts. FOG SIGNAL and PLACER. 


Harbour Signals. 

Long-burning Lamps. — 

New “‘ Over-Rail” Lock-Bar. 

Patent Signal Wire Binders and New and Improved 
Telegraph Wire Clips 


Electrically-operated Distant Signals. BLOCK INTERLOCKING 
Electrically - controlled Mechanical INSTRUMENTS 


Signals. 
Electric Detectors for Facing Points. saa 
DOUBLE LINE, SINGLE LINE, 


Eleetrie Lever Locking. 
Electric Rail Deflection Treadles. AND REVERSIBLE LINE WORKING 


Electric Repeaters and Indicators. 
TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING, Electro-Pneumatic, Electre-Oil, All-Electric. 


Telegrams—‘‘ MAOKSIG,” SOWEST, LONDON. Telephone—4760 VICTORIA. Spl 114 


HEAD ofFice: 63, VICTORIA STREET, WESTMINSTER, LONDON, S&.W. WORKS: WORCESTER. 
oo 
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The delicate and vital processes 
involved in the correct hardening of 
high speed steel demand _ scientific 
control and the use of correctly 
designed furnaces. 

In arranging the former the services 
of our Heat Treatment specialist, who 
has had many years’ practical experi- 
ence, are at the disposal of anyone who 
has a heat treating problem to solve. 
He will make an honest effort to assist 
whether equipment is purchased from 
us or not. 

The Rotoflam furnace takes care of 
the latter demand. 

This new gas and air blast furnace. 
made by the Richmond Gas Stove and 
Meter Co, at their Warrington Works, 
under Thompson's Patent, No. 113,595- 
114,359, is the outcome of many years 
of laboratory research and _ practical 
experience. It is a most efficient 
furnace for the hardening of high speed 
steel tools having delicate cutting edges. 
Every conceivable provision is made in 
its design to make sure of accurate and 
constant results. 

The special burners in the circular 
heating chamber minimise the wear and 
tear usually prevalent where high heats 





are employed. : 

There is no direct flame contact or 
excessive heat at any one point; a 
gradual soaking heat is at all times 
ensured,enabling the most delicate parts 
to be treated without fear of burning. 

The consumption of gas is auto- 
matically governed by the amount of 
air used to procure the desired heat. 

There are many other features which 
will appeal to all who have heat 





treating experience, 
Full particulars on request. 


SOLE AGENTS: 


ALFRED HERBERT LTD COVENTRY. 


LONDON: 64, Vietoria Street, S.W. 1. GLASGOW: 348, Argyle Street. MANCHESTER: 30, Cross Street. NEWCASTLE: 
New Market Street. LEEDS: Atlas Chambers, King Street. SHEFFIELD: Queen Street Chambers, Queen Street. BIR- 
MINGHAM: Exchange Buildings, New Street. BRISTOL: 1, St. Stephen’s Chambers, Baldwin Street. CALCUTTA: 13, British 
India Street, YOKOHAMA: 14, Yamashite-cho. OSAKA: 98, Sonesaki Kami. TOKIO: 13, Yamashita-cho, Kyobashiku. 
NEW YORK: 54, Dey Street. AGENTS FOR FRANCE : Société Anonyme Alfred Herbert, 47, Boulevard de Magenta, Paris. 
AGENTS FOR ITALY: Societa Anonima Italiana Alfred Herbert, 42, Via Cajazzo, Milan. 


ee ee ae 
HARDENING HIGH SPEED STEEL. 
_ 
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” WATER COOLING PLANT. 


Natural Draught Towers, Chimneys in Wood or Concrete. 
Natural Draught Open Type. 


DRY AND WET AiR FILTERS. 
Oil SEPARATORS. 
“UNIC” STEAM TRAPS. 








The Premier Cooler & Engineering Co., 


SHALFORD, near Guildford, SURREY. 


TELEGRAMS : PRECOOLER, SHALFORD. TELEPHONE: 27 SHALF-RD. 





CATALOGUES ON APPLICATION. 











Spray Cooling Ponds. Spl 1142 





NEW CONVEYOR IVEYOR CO., E 


SMETHWICK, BIRMINGHAM. 


Telegrams: Aptivude, Birmingham. Telephone 50 Smethwick. Glasgew Offiee: 90, Mitchell Street 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 





MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant. 





COOLING AND CONDENSING homeo 


As supplied to the Prineinal ions and Leading Fiems 





GRAIN PLANTS, COAL & ASH PLANTS 


Steel Struetures, Bridgework a Hoppers. 


Chains Buckets Whee's, &c. 


Contracters te the Government and to Principal Corporations at Heme and"Abread. 





























SEND ALL HYDRAULIG MAGHINERY 
ENQUIRIES TO US. 








HYDRAULIC RIVETING MACHINES 





ALL SIZES AND TYPES. FIXED AND PORTABLE. 











HOLLINGS & GUEST, L™ 


Thimble Mill Lane, Birmingham. N65 





























It must be a 


Fabroil Pinion to sustain a test like the above 
without being injured in the least. The ex- 
cellent qualities of a 


Fabroil Pinion 


are unaffected by oil or water, heat or cold, 
dampness or dryness. 





Fabroil Pinions will keep indefinitely in stock 
without deterioration. 


V rite for Illustrated List E.R. 286 on Fabroil Pinions. 


The British Thomson-Houston Co. Ltd. 


Electrical Engineers and Manufacturers, 


Head Office and Works - - - Rugby, England. 
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Female 
Labour 


means so much that anything 
which adds to their comfort 


Increases output. 


The new Government order 
to provide seats is therefore 


A Sound proposition. 
To fulfil the order use 
























ALL: STEEL CHAIR 


The ideal seat for 
Male or Female workers. 


Combines comfort, strength and 
durability. 
Stove enamelled in dark green, absolutely 


rust and oil-proof, and easily washed down 
with a hose. 


THE PRICE IS RIGHT. 


Owing to the great demand for 
CRITTALL CHAIRS, orders 
should be placed well in advance 
as they can only be executed 


in strict rotation. 
CRITTALL 
Manufacturing Co., Ltd 
BRAINTREE, 
ESSEX. 


_ —_——o : <a. 
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| KERR STUART'S 


| Locomotives, Steam Saloons, Wagons, Crossings, & Railway Requisites 


6, BROAD STREET PLACE, LONDON, E.C.2 CALIFORNIA WORKS, STOKE-ON-TRENT. 
if 
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“FREMO” = HYDRAULIC MACHINERY 
TAPER : ae 
PINS oe 

msc || Accamulators. PUMPS; 

PP ELECTRIC, STEAM 

FREMO” and BELT DRIVEN. 
TAPER Extruding aan 
PINS ' | Grinding Bowis or 
RIGHT AS TO MATERIAL, Presses. ¢ \ i wah ~ 
WORKMANSHIP & FINISH, : ‘ 

; i ALWAYS THE SAME. \ 

( Bey 
“EREMQ” Lifts. - (PRESSES 
Sea 2 raat ee are SD , FOR 
TAPER oe | EXTRUDING 
PINS Intensifiers | Hoggett 

: ABSOLUTELY DEPEND. ' ‘Wool, Fibre, Paper, 

Le eee ony sae ate Rubber, Sarap_ Med 

If it's Taper Pins—plt an enquiry with 4 7d li iene ox ad 

FREDK MOUNTFORD | se ee Seepage 
(BHAM.) LTD., \ 

Fremo Works, Lifford, Leathers. po eS See ek 
BIRMINGHAM. . . fh Malton ABE and Ai Coden 
: x ES ar 
ROBERT STEPHENSON & C9,| “STAPLISHED lev0. ed EO 

BP mga aaangss ies ~ alg HYDRAULIC PRESS FOR PLY-wOOD. 

LOCOMOTIVES *, 3..0ze"" Elena Office & Works: s 

SES EEPEE | WELLINGTON STREET WORKS, SALFORD, autre 





THE LEEDS ENGINEERING 
AND HYDRAULIC CO., LTD. 


PPLIPING AND <img MACHINERY, &c. (SALFORD) LI M ITED. 


Feed 
Water 
Heaters. 


ALL KINDS FOR 
EXHAUST & LIVE STEAM 


























——___— 
__—— a ——— 


JOHN HETHERINGTON & SONS,” 




















POLLOCK, | 
so HIGHEATE, MANCHESTER. 





City 3745, 5 lines. **Heth,”’ Manchester. 


BELDAM’S 
PILOT PACKINGS 
& JOINTING 


28, GRAGECHURCH $SF., £.C. 3. 
GEE ILLUSTRATED ADVT. ALTERNATE WEEK® 


Rrom ¢é\V/ade 


AIR COMPRESSORS 


12in. STROKE 
HIGH-SPEED 


SLOTTING MACHINE 


Constant-speed Belt Drive. 

4 Speed Changes through Gear Box. 
Circular Table, 2ft. 6in. diameter. 

Slide Movements, 2ft. x 2ft. 

a eee Admits 1ft. 9in. deep, 4ft. 6in. diameter. 


In mild steel sin. deep rsin. feed per stroke. 
e each =haie meee lat tell ateai Will admit 6ft. 6in. diameter with extended tool box. 
Q 276 
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At all times desirable from a business view-point, fuel economy is to-day a national necessity. 
To obtain all the power you need from a smaller quantity of coal is only a matter of minimising 
transmission losses, which often amount to one-third of the power generated. 

Friction, due to inefficient bearings and deflection of shafting, is responsible for most of- the 
loss—and the remedy lies in the fitting of 


_ ‘SKEFKO SKF 
3 BALL BEARINGS 


which automatically align themselves to shaft deflections, and at 
all times run with minimum friction, obviate binding strains 
and overheating, and so economise pow:r, lubricant and fuel. 


The SKEFKO Ball Bearing Co., Ltd., 


poli il 





SKEFKO 

















Head Office - - - Luton, England. 
London Office - 28, Victoria St., Westminster, S.W. 1. 
Glasgow Office - - - 45, Bethwell Street. 
Parent Factory - A.B. Svenska Kullagerfabriken, Gothenburg, Swed 
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GANTRY & ROPE HAULAGE 























Se ect, ZTE 
PNR FARE 


44 


GAS LIGHT & COKE CO.STEEL HOPPERS=AT BRO 
CARRIED Ov ms » DESH oF iE BNGUEER: | 


Hef OF THE. N CHIEF eae 




















CHMOND PWICKENHAM TUNNEL 
METROPOLITAN WATER BOAR( 


HEAD, WRIGHTSON & Co.,L™ stockton-on-teEs. 
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REGISTERED 
| TRADE MARK 


ENTIRELY BRITISH. 
RSC ERNE 


“TRONITE” BRAND CEMENT »» FLOORING. 


Makes Concrete Floors Wear Proof, Dust Proof, Water Proof, Grease Proof. 





The Ideal Floor for Shipyards, Quays, Ships’ Warehouses, Aircraft Sheds, Shell Factories, Garages, 
Engineering and Machine Shops, Breweries, Dairies, Waterworks, Gas Works, Railway Platforms, 
and all places where the floor is subject to heavy strain or pressure. 


























IRONITE FLOOR LAID AT MOTOR REPAIRING SHOP. 
ALSO 


“TRONITE” BRAND CEMENT »» WATERPROOFIN 


For Rendering, at a very Low Cost, Cement, Bricks, Concrete, Wood, &c., 
absolutely Waterproof against heavy pressure. 


Flat Roofs rendered Waterproof at less than Half the Cost of Asphalt. 








For full particulars apply to: 


THE IRONITE COMPANY, Limitep, ~ ™“"*".... 


(Manmadgers - S. THORNELY MOTT & WINES, Lita.) Government Departments. 


Telegrams: Thormotvin, Vie, London. 11, Old Queen Street, WESTMINSTER, LONDON, S.W.1. 


SOLE INDIAN AGENTS: HEATLY & GRESHAM, Ltd. CALCUTTA: 6, Waterloo Street; BOMBAY: 75, Hornby Road. 
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JOHN LYSAGHT imitea 


Bristol, Newport .(Mon.), London. 


Steel Monolith Shoes for Harbours and Docks, constructed by John Lysaght, Limited 


BRIDGES. GIRDERS. ROOF 5, BUILDINGS. 


Chios Arsenal *sT. VINCENT’S = Pan BRISTOL. London Office—36 GRACECHURCH ST., E.C. 












































Oe 


CAMMELL LAIRD & CO., Lto. 


SHEFFIELD. | 


LONDON OFFICE: 38, CENTRAL BUILDINGS, WESTMINSTER, S.W. 








STEEL CASTINGS an FORGINGS 


OF ALL DESCRIPTIONS. 


RAILWAY TYRES, AXLES, SPRINGS, ano 
BUFFERS. 


DOME an» BOILER ANGLE RINGS. 
PIT RAILS, GIRDERS. | 
MANGANESE STEEL. SHOES ano DIES. 


TOOL STEEL ror att purposes. 
CCVGLONE) HIGH SPEED STEEL 


FOR GENERAL ENGINEERING PURPOSES. 








SPRING an» MINING STEEL. 





CAST STEEL CROSSHEAD. Weight 65 Tons. FILES AND RASPS. 
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‘RUSTON. 
BOILERS 


ensure that the steam plant reaches the summit of efficiency and economy. 


















The Boiler Works of Ruston, Proctor and_Co., 

Ltd., Engineers, Lincoln, frank amongst the 
most famous and up-to-date in the United 
Kingdom. These works are so large that 
1} boilers can be turned out every working 
hour—a proof of standardization and organi- 
zation ensuring production in quantity and 
resulting in reasonable cost of high-grade 
production. 


Chief types made ;— 

Lancashire, Cornish, Flue and Tube, Dry- 
Back, Vertical, Oil Well Drilling, Water-tube, 
and we make a speciality of large Loco Boilers 
for any working pressure. 


RUSTON ccc": LINCOLN 


Write, on busi pape 
Engineer, for our Boiler omen N oO. suse 
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"Snewauts? CEMENT MAKING MACHINERY. smsTeRTon 


MISTERTON, 





Notts. ROTARY KILNS, CRUSHING & GRINDING PLANTS, DRYERS & MIXERS. 











SUITABLE 


MACHINERY 
SUPPLIED 
FOR ALL 
CLASSES 


COMPLETE 
CEMENT 


WORKS 


SUPPLIED, 
WET OR 





DRY OF RAW 
OCESS. MATERIAL. 





| 


ecco? @ THIS ILLUSTRATION IS FROM A PHOTO. OF A PORTION OF THE WORKS RECENTLY ERECTED FOR THE ABER- 

THAWE & BRISTOL CHANNEL PORTLAND CEMENT CO., FOR WHOM WE HAVE JUST ERECTED A THIRD KILN 

200ft. x Oft. DIA. WITH 10ft. BURNING ZONE. THESE KILNS MANUFACTURE 8-9 TONS OF WELL BURNT CLINKER 

PER HOUR, AND HAVE WORKED AS LONG AS SIX MONTHS AT A TIME WITHOUT STOPPAGE OF ANY KIND. 
THREE SIMILAR HILNS ON ORDER FOR FRENCH WORKS. 


POSTAL ALTERATION. FEBRUARY 9th, 1918. 
Although our Works ape still at “MISTERTON, near Gainsborough,”.the Postal Authorities, for economic reasons, have changed our Postal ne 
Please theretore note that after the above date all correspondence must be addressed to: 


Becneencdl NEWELL & CO., L™® MISTERTON, via DONCASTER. | 














Johannesburg—Mesers. Bellamy and Lambie, Oensolidated Buildings. Mociee—Maee. Willan Young snd On, Ltd, 1a, Calle de Gante No. 11. —- thee FA Richardson and McCabe, Ltd., 11, Grey St., Wellingtes. 
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CONTRACTORS TO #.M. GOVERNMENT 















DENOTES 
THE GENUINE 


KING OF 
PACKINGS 


FOR STEAM AND HYDRAULIC WORK. MADE IN RINGS OR SPIRAL FORM 


REFUSE ALL IMITATIONS. 


ee BO MELE Dn CS 4 ee PAE gigas > ~i 


FULL PARTICULARS FROM: = 
a PATENTEES AND MANUFACTURERS. 


LION WORKS,GARFORD STREET. 


"WALKER R& CF west inpia Dock. LONDON. 


WRITE FOR CATALOGUE 9 














| 








BRAND 


De mar¥ 


FLOWER 


FACSIMILE -OF INGOT. 





Telegrams : 
“Magnolier, 
Cannon, 
London.” 


Telephone : 
City 6596. 





To prevent imposition specify *‘Flower’? Brand. 


MAGNOLIA ANTI-FRICTION METAL GO. OF GREAT BRITAIN, LTD. 
49, QUEEN VICTORIA STREET, LONDON, E.C. 


Bearing Metals supplied to suit Catalogues and Samples free 
all conditions. on application. 
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WORTHINGTON-SIMPSON LID. 


VERTICAL SIMPLEX 
FEED PUMP 


WITH THE 


SINGLE STEAM VALVE 


SPECIALLY DESIGNED FOR 


MARINE SERVICE. 


PROMPT DELIVERIES. 








Full particulars on application to— 


Queen's House, Kingsway, LONDON, W.C. 2. 


WORKS: NEWARK-ON-TRENT, NOTTS, England. zw 




















GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 

AND MOST 
DURABLE 
CONSTRUCTION. 

















GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 
FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 









































GLOBE GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR |HOIST. 
THROUGHOUT FROM MADE IN 
NICKEL GUN STEEL. FIVE SIZE& 
LIFTING 
CAPACITY 
rae } TON TO 
GLOBE PNEUMATIC ENGINEERING so: 
Co., Ltd. R ‘es—' $ 
1, VICTORIA STREET, LONDON, S.W. "Foe eee eR ality: Hendon. ante attain aedniasaneimaaasiiaiees 
J. 2. ANDREW, dieweastio-on- e. . W. MURATOFF & CO.,'22, Newsky, Petro 21 grad. 
entneits siemens aida es senineiieeir tains Fimes TURNBULL '& CO. ‘ybiriningham, rae bir Dronninuénset jerteee aie, Far 
: 3. CUTHBERT CLAGHAR, Mang Shement. DE. PRANTS ALLING, on aeeties,Copemiagen. 
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DEAN, SMITH & GRACE lies [. 


LATHE MANUFACTURERS. KEIGHLEY, 


Telegraphic Address: “ LATHES,” KEIGHLBY. 
Telephene Ne. - - 88 KEIGHLEY. 


LATHE DESICN. 


FUNDAMENTAL PRINCIPLES :— 


STRENGTH, RIGIDITY, POWER, 
ACCURACY, SIMPLICITY, 
DURABILITY. 


A tew or the practical examples ot 
these principles embodied in the D.S. 
& G. design are :-— 
Unbreakable steel gears in feed-box 
and carriage. 
Double bearing apron. 
Improved clutch reverse to feed 
motion and screw-cutting. 
Ample belt power. 
Wide shears of bed. 
Massive construction throughout. 
RESULTING IN 


Handiness in use, with reliability 
under long and strenuous service. 


8S 8 S&S 


Write for Particulars. 
Kéms 








83° CENTRE HIGH-SPEED _GAP LATHE. 1B. Can be supplied with 2%in. dia. hole through spindle. 




















BROTHERS 





Centrifugal Pumps 


All Conditions and Requirements. 


Reliable. Large Stock of 
Simple. | Small Pumps 
in Londen. 








WORKS: WINTERTHUR SWITZERLAND 


i 40, Norfolk Street, Strand,London,W.C. I 
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EXTRACTS FROM THE LETTERS OF 
SS A SOLID TYRE USER TO HIS SON. 


“You're right! I know you're not one of the too proud to learn sort and you'll learn something 
about solid rubber tyres by the time you’ve got that haulage business where you want it. 


You’re short-handed, of course—who isn’t? And these lorries of yours are kept busy. You're 
overloading them, my boy: you can’t humbug solid tyres—they’ll prove to you pretty soon 
that it doesn’t pay. You bought Dunlop solid rubber tyres on my recommendation and I don’t 
budge an inch! They’re like everything else—Dunlop solid rubber tyres, they’ve got their 
breaking strain. You couldn’t work 20 hours a day indefinitely yourself and not break up. 
Why not follow the schedule of maximum axle loads the Dunlop Rubber Company have 
prepared? It’s their job to see that the tyres give you satisfaction. 


I learnt a long time ago that the camel whose back was broken by the last straw had been 
overloaded regularly!” 


DUNLOP RUBBER CO., LTD., 


Founders of the Pneumatic Tyre Industry. 


DUNLOP SOLID RUBBER TYRE FITTING 

DEPOTS: Belfast, Birmingham, Bristol, Coventry, 

Dublin, Glasgow, Leeds, Liverpool, London, 

Manchester, Neweastle-on-Tyne, Norwich, 
Nottingham. 





Dunlop solid rubber tyres are obtainable from all 
leading motor dealers. 





Are you employing a disabled man ? 








— SS 











LET THE SHIPS BRING FOOD! 


We can supply Grinding and Drilling Machines ~anufactured in our own works. 










24in. x 12in. 


UNIVERSAL 
GRINDER. 


AUTOMATIC 
Longitudinal 


Cross Feeds. 


f=] [Designed andj § 


é‘ ie Fulfils all 
Built for (7S) Tool Room 
'§ Manufacturing? == Requirements 
-22& purposes. {5 ‘ | 
: 


Results on this Machine will pass the Most iExacting Tests of the Minimeter. 


Every point of design in this universal grinder aims at embodying the utmost strength and rigidi i GP : 

; ; gidity with the test degree of tiveness in 

operation. All movements, locks, and adjustments are controlled by the operator in his normal working position ele a/aiitiae of p Rye aca oo 

of complexities in the design of all controlling mechanism renders the ‘machine specially adapted for present ; 
labour conditions. 

The result is a universal machine that can, with suitable setting up, work to a minimeter test, 

and will as an ordinary commercial proposition work to a closer degree of accuracy than any other 


AA 








universal grinder on the market. We shall be pleased to send full specification on request. K460 
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PORTABLE 
LIGHT 
FROM OIL. 


TO 
4000 Candie-power. 












dopted by 26 Governmen' 
tuple £6 600 British ae Foreign Railways 


Price complete. 


{ Gnstru ctional 2 2 pee ae 


E faa No. ie Sangster a £10 0 
0. 2.1500 Candles, useful and porta! 

e e I Ss. ttern £15 10 

n a Il n No. 3.~2000 Kpare | Manchester Bhip 416 10 


These Lam: arranged to barn Kerosene or 
Fotreloun whe when sent to Foreign Countries. 








TYRE EXPANDING, BENDING, STRAIGHT- 
ENING, SETTING, SHRINKING, &c. 


PRICES. 


No. 0.0.—Small size, complete with burner, 
for use where great portability 9 40 


Fittings i a 
Heater Burner, Lee eee Fe 


WELLS “ UNBREAKABLE “ LAMPS 
































ENGINEERS’ HAND LAMPS 
For -Kerosene, Petroleum, or 
Paraffin. 
LIGHT MACHINE SHOP. No. 4.—} pint, 18/- per dosen. 
Specialities : No, 4a.—# pint, 27/- 
ENGINEERING WORKSHOPS, MOULDERS’ LAMP. 
STEEL-FRAMED BUILDINGS, ‘Burns oninary petroleum 
BRIDGES, ROOFING, a Me 
PRESSED STEELWORK. Crate ocean bering oe 
Bas: TORCH LAMPS. 
sense tee ieesinmeaiute 


pe, Colm, or 

other heavy Sinckeleas OL 
used eo Ne. & 
t, Hook No 3, as shewn 
. des. 


Ocean Tronworks, — 
ba he? ee i : Cw i 1 ah No. Sh pint’ Satne f aeen aan don. 
KETTLE TORCH LAMPS. 
THOUSANDS SOLD. 
Largely used by Contractors, 
Collieries, Steam Trawiers, 
Treach Werk, &c. 























JOMN OAKEY & SON Ss, 


MANUFACTURERS LIMITED... 


GENUINE EMERY. or TAPE: 
EMERY CLOTH, | far 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND CORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied ia Rolle Of Cleth & Paper, for all Disc Grinding & Polishing Machines 


ne tn aban, te at he pai ecnromeats © EMERY WHEELS 


WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON, % 4.1 newt 


























Telephone: 18 and 662 Srnarreap. 


SPROCKET anp 
TRACTION WHEELS 


ELEVATOR BUCKETS, Prices subject to current rate of udranoe 


_— | A.C, Wells&Co:* wistenane. et. renara 


GEO. W. KING, Ltd., Windmill Lane, Stratford, LONDON, E. 15. Works: Carnarvon St:, MANCHESTER 


Telegrams: “‘Acrixixerr,’ Lexpon. 


EWART’S TYPE 
CHAINS. 


ALL SIZES. 
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GET THE PROPER SETTING OF THE STOPS 
FOR THE FIRST PIECE AND YOU'RE THROUGH. 


Think what this means in the 
elimination of all measuring by calipers 
and scale. 


On duplicate part lathe work the 
Selective Head “ Manufacturing Lathe” 
makes possible a greatly increased out- 
put. The manufacturing equipment in- 
cludes multiple stops for length and cross 
feeds, connected compound and plain 
rests with four-way and high duty tool 
blocks, pan, pump and piping. 

The length feed stops automatically 
trip the power feed at the correct posi- 
tions for the several shoulders. The 


: : ; hand cross feed stops locate proper tool 
ase caine am Sa positions for different diameters. Thus 


the measuring is done mechanically. An inverted squaring and necking tool in {the rear holder quickly squares each 
shoulder and necks if the piece is to be subsequently ground. 

For rapidly and accurately reproducing different distances between shoulders and different diameters the Selective 
Head “Manufacturing Lathe” is in a distinct efficiency olass. 


Write for the Full Story. 


THE LODGE anp SHIPLEY MACHINE TOOL CO., 
CINCINNATI, OHIO, U.S.A. 
EUROPEAN AGENTS.—Alfred Herbert, Ltd., Coventry, HBagland; V. am, OTHER AGENTS.—Alfred Her' Ltd., Calcutta ; Andrews & George, Yokohama, 


Christiania, Copenhagen, ftockholm; R. 8. Stokvis & Zonen, Ltd. Ro am Ja ; Bevan & Edwards Propty., Ltd., Melbourne; Krajewski-Pesant Co., Havana, 
R. 8. Stokvis & Fils, 8.A., Paris, Brussels. : : indies, Matheson & Co., Lid, "Shanghai, Hongkong, Hankow, Amoy. ; Spl 871 
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ROYCE LIMITED 


TRAFFORD PARK - MANCHESTER 


Specialize in the following Productions :— 


ELECTRICAL CRANES (WJib, Overhead and 
Goliath Types). 


ELECTRICAL CAPSTANS (of the Ordinary 
and ‘**Royce’’ Patent Free Bollard 


Types). 
ELECTRICAL TRANSPORTERS and PULLEY 
BLOCKS. 


ELECTRICAL WINCHES and GOODS HOISTS. 
Also DIRECT CURRENT 


DYNAMOS & MOTORS 


FOR ALL PURPOSES. 











PLEASE SEND US YOUR ENQUIRIES. 








Telephones—600, 691, 602, Trafford Park (three lines), Q88 Telegrams—"‘ Switch, Manchester.” 
Cablegrams ‘‘Switch, Manchester, England.” Cable Codes used—A BO, 6th Bdition ; Lieber’s; Western Union 
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‘Sentinel Valves. 


; H.P. Stop Valve. 
L.P. Stup Valve No. 200. No. 206 Cast Iron. No. 208 Cast Steel. L.P. Stop Valve No. 201. 
125 Ibs. Working Pressure. 200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 


1 <- ee E--- --4 


' 


~-s wen ~~ me—— 





10° Size of Vaive 


“| 16° | 17° 


Size of Valve 


| we 





H.P. Stop Valve. 
L.P. Stop Valve No. 202. No. 207 Cast Iron. °P No. 209 Cast Steel L.P. Stop Valve No. 203. 
125 Ibs. Working Pressure. 


300 Ibs. Working Pressure. 


£ ma ~=8 
rs - : 


125 Ibs. Working Pressurc. 200 Ibs. Working Pressure. 


"are -~E€ -------- ~« 


ceecunsenn a 
' 





Size of Vaive 


/~ | 28/-|32/- |40/-| 50/-| 70/- [- 








H.P. Parallel Slide Valve. . ; 
No. 260 Cast Iron. No. 261 Cast Steel. L.P. Sluice Valve No. 270. L.P. Sluice Valve No. 275. 
200 Ibs. Working Pressure. 300 Ibs. Working Pressure. 125 Ibs. Working Pressure. 125 lbs. Working Pressurc. 
, jnebiaus 
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Size of Valve. | 2° | 25°} 3° | 33° 10°} 12° Size of Valve. |] 2° |2}° 


Size of Valve 


subject to advance. Catalogue 25s on application. 


The above are pre-war Price Lists and are now 


Alley & MacLellan, Ltd. 
Sentinel Works, GLASGOW. 
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MANUFACTURE 
THROUGHOUT." 











Steam, Belt and Electric Driven. 


CLASS L.—BAILEY’'S STANDARD BELT DRIVEN 
COMPRESSOR. Two Stages in one Cylinder. 


The most suitabie machine for Workshop Requirements. 
TOCKED IN ALL SIZES. 


THE BEST MACHINE FOR 
CAPACITIES OF FROM 40-2000 
CUBIC FT. PER MINUTE, AND 
FOR ALL PRESSURES BETWEEN 
60 and 150 LBS. PER SQ. INCH. 


HIS machine embodies all points on which depend peaaony and Durability. In Reputation 
and in all Running Qualities it is unequalled. 2 22 : 


Horizontal, Single and Two-Stage Compressors, Belt and Steam —— : 

Horizontal Direct-Coupled Electrically-Driven Compressors. :: : 

Vertical Belt-driven Compressors. Vertical Steam-driven Compressors = Forced Lubrication. 
Vertical Direct-Coupled Motor-driven Compressors. 


BAILEY'S “DRY’ VACUUM PUMPS 


CONTINENTAL STYLE 


MADE BY SIR W. H. BAILEY & CO., LTD, FOR MANY YEARS. 
DESIGNED TO GIVE THE HIGHEST VACUUM OBTAINABLE. 








They are specially suitable to work as Air Pumps for Condensers for Steam Engines, Central Con- 


densation Plants, Cooling Towers, Condensers for Evaporating Plants, Vacuum Drying Plants, 
Distillers, Filtering Plants. &c. 





BAILEY’S VACUUM PUMPS 
are suitable for all purposes. 
The single types maintain a 
vacuum of over 29°8in. of 
mercury when exhausting 
from a closed vessel. When 
a higher vacuum is necessary, 
the Double Vacuum Pumps @ 
are recommended, Theywill ; @ 
maintain a vacuum of over 
29°95in. of mercury at normal 
temperature, and with a 
Barometric Pressure of 30in. 


CLASS C.—BELT-DRIVEN SLIDE VALVE “DRY” VACUUM PUMP. 


SOLE BRITISH MAKERS f “OF BRITISH 


Sie W. H. BAILEY & CO., Ltd. } 4 MANUFACTURE 


THROUGHOUT." 
Albion Works, 


SALFORD, MANCHESTER. 


AIR COMPRESSORS 








CARL 
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New System z Telephones 















DESK. INSTRUMENT 
for 20 lines with microtelephoné, and 
automatic intercommunication. 






What Will You Do? 


INSTALL A SYSTEM OF QUR.INTERCOMMUNICATING 'PHONES 
FOR AN IMMEDIATE CONNECTION BETWEEN OFFICES, WORKS, 
SHIPYARDS, FOUNDRIES AND WAREHOUSES. 


WRITE TO-DAY for particulars of our rental service 


TO ANY OF QUR UNDER-NOTED OFFICES : 
C00 SALE RTS RRR ETRE DIET 


LONDON & DISTRICT: | 
The London ‘eta (New System) 















cata, 






SCOTLA ND: 












IRELAND: 
The Irish Telephone (New System) 
Ge:, Ltd, 








Pugmill Brick and 
Tile-making Machine. 


BRICK & TILE — 


FOR ALL PROCESSES. Also “SAND-LIME” System. 


CRUSHING & GRINDING PLANT. 
COAL & ORE BRIQUETTING MACHINERY. 
Complete Cement Works Equipped. 
METALLIFEROUS MINING PLANT. 


ORIGINAL MAKERS OF BALL & TUBE MILLS IN GREAT BRITAIN. 


| WM. JOHNSON & SONS «z0s) Lid. 


ARMLEY, LEEDS, Eng. 
Tel. Address—RONKSLEY, LEEDS. ‘ . Codee—A BO, 47H ap St Ep. 


Eight Sizes. 
Outputs, 1000 to 5060 
Bricks per hour. 
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ELECTRIC 
STEEL 
FURNACES 


Yf 





fy 


ELECTRO-METALS,LE., 


Engineers, 


| Imperial Buildings, 56, Kingsway, London, W.C.2. 











June 28, 1918 


THE ENGINEER xxix 








—— 








WARD 


PLAIN CHUCKING LATHES 








10in. centre PLAIN CHUCKING LATHE, 44in. hole through spindle, 
chasing saddle, automatic feed to saddle, and cross sliding turret. 











A machine embodying RIGIDITY and STRENGTH, together with 
EASE OF MANIPULATION 








Illustration shows a machine with 
tool equipment for machining 


AUTOMOBILE ENGINE 


CRANK CASES. 


We shall be pleased to quote 
you, giving production times, on 


, ee | receipt of blue-prints of work 
A few machines for EARLY DELIVERY. to be dealt with 

















H.W. WARD & Co. LTD., Lione. street, BIRMINGHAM 
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a ep : ‘, m ¢ ONDEN SING 

i BAROMETRIC 

7 COUNTER CURRENT 

is TYPE 

_ The Ingersoll-Rand Company offers high-grade steam condensing 
i equipment for every class of service. 

2 “BEYER” BAROMETRIC CONDENSERS. 

“ir “INGERSOLL-ROGLER” VACUUM PUMPS. 

us “CAMERON” WATER PUMPS. 

=i The Condensers are of the barometric, counter-current type, and 
is are marked by a low operating cost, the maintenance of high vacuum, 
Ue the ability to vary the amount of cooling water without impairment of 
<j vacuum and the permissible continuous use of dirty, gritty or acid water. 
i The “ Ingersoll-Rogler” Dry Vacuum Pumps are automatic to the 
af highest degree. They have “Ingersoll - Rogler” plate valves, are 
“i automatically lubricated, entirely an and dirt-proof, and require a 
i ns minimum floor space. They are to be had either power or steam. 











mt INGERSOLL-RAND.. 


165, Queen Victoria Street, 
Telegrams: INGERSOLL CENT, LONDON L oO N D oO N, E.c. Telephone: 88652 CITY. G41 


i ee ee ee eee 
ee ee ee Te ho 








ESTABLISHED 1832. 


FRANCIS BERRY & SONS. 


SOWERBY BRIDGE, ENGLAND. 





MPROVED PLATE BENDING ROLLS. MADE IN VARIOUS SIZES. 


“or HEAVY MACHINE TOOLS. 





Contractors to the Admiralty, India and Colonial Offices, and most of the Foreign Governments. 
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- i “UNIT” 
SUPERHEATERS 


aj THE MOST EFFICIENT & ACCESSIBLE 
j :: SSUPERHEATER ON THE MARKET. :: 














EVERY TUBE ELEMENT IS 
DETACHABLE. 


ALL PARTS INTERCHANGEABLE. 


I T_T 


a f 


HEAD OFFICE: 


"| SUPERHEATER U NITS, Lro. 


4, Castle Square, 


SWANSEA. 


WORKS M59, 
UNIT WORKS, STRAND, SWANSEA. 


INKERMAN WORKS, SWANSEA. 






















CONTRACTORS Ee 
TO THE : wl SF ee SS SS 
BRITISH ADMIRALTY - 2a =.) oe 
WAR OFFICE - INDIA OFFICE 

CROWN AGENTS FOR TFTHE 
COLONIES AND FOREIGN NAVIES 









HORIZONTAL 
& VERTICAL 


“DUPLEX” 
PUMPS 


with Improved “Iceberg” 
adjustable Valve Gear. 
















2 + Manufacturers of ° 4 : 
» MARINE | 
ENGINES — 


“MUMFORD” 7 











for Pinnaces, 


Launches, etc. 
PATENT 


“SIMPLEX” 





















































FLYWHEEL i i DREADNOUGHT 
DONKEY WATER -TUBE | STEAM PUMPS 
PUMPS _POILERS iy MAIN FEED 
“FAVOURITE” TYPE HIGH SPEED VESSELS fi FIRE & BILGE 

Single & Double Acting. PINNACES, LAUNCHBS, src. " AIR 
PATENT AUTOMATIC cl OIL FUEL 






Telegrame: 


OIL CARGO °*“ 












BOILER FEED "Uren, ieee 
REGULATORS No. 129 NATIONAL. DISTILLER 


on ky eo entn Sao yemaemanntnrca Oil ne 
52, QUEEN VICTORIA STREET, E£.C. 4. SaaS o_o 
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-BURYS GC LIMITED, 


sit ESSE NRL EF 7 econ oY ~ Ot ort te ren PRT ORR A ERECT EN 


Sere for Cables and Telegrams : MANUFACTURERS OF 


STEEL 














FOR 





ENGINEERS, RAILWAY SHOPS & MUNITION FACTORIES. 


“LION” AND “EXTRA LION” HIGH SPEED STEEL, 
FOR HEAVY CUTS, QUICK SPEEDS, OR HARD MATERIALS. 


“LION” HIGH SPEED STEEL TWIST DRILLS AND “LION” BRAND FILES. 


“LION” AND “GROSS ARROWS” TOOL STEEL, 
A SUPERIOR STEEL WHERE HIGH SPEED 1S NOT REQUIRED. 


MOTOR CAR & AIRCRAFT BUILDERS. ~ 


BULLET-PROOF SHEETS FOR PETROL TANKS, &c. SASE-HARDENING STEELS. 
NICKEL, NICKEL CHROME, CHROME VANADIUM, AND CHROME SILICON STEELS. 
NON-CORROSIVE VALVE STEEL. 


AGRICULTURAL PURPOSES. 


PLOUGH PLATES, STRAIGHT, OR BENT. HARROW DISCS, CHAFF KNIVES, SECTIONS, &c. 
SHEEP SHEARS (BROWN'S PATENT). BEATER BARS FOR THRASHING MACHINES. 


MINES AND COLLIERIES. 


MINERS’ DRILL STEELS, SOLID, OR HOLLOW, 
ALL SECTIONS AND SIZES. 





LONDON REPRESENTATIVES—W. J. BITHELL, Ltd., 46, Cannon St., E.C. 4. SCOTTISH ee ee W. MONTGOMERY, 68, _ Gerden St., Glasgow. 
Telegran s: ‘‘ MULT CRANK, CANNON, LONDON.’ *Phone : Crry 6205. M39 voy.” Phone: 1511 Canrra 






















ROADBENT ‘& SONS, Lo 


Sree CENTRAL IRON WoRKs, HUDDERSFIELD. 
| ay ELECTRIC | | 
| 








GAPSTANS 


HAULAGE 
PURPOSES 
SIDINGS 


DOCKS. 





LONDON OFFICE — 
SUFFOLK HOUSE, 


LAURENCE POUNTNEY HILL, E.C. 
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PERFECT IGNITION AND COMBUSTION WHEN RUNNING DEAD LIGHT OR 
AT SLOW SPEED. 


CAN BE STARTED WITHIN TWO MINUTES FROM COLD. §& | 


NO WATER INJECTION. | 
FUEL CONSUMPTION GUARANTEED NOT TO EXCEED HALF-A-PINT PER B.H.P. PER HOUR. | | 


PETTER 


PATENT 


OIL ENGINES 


STATIONARY, PORTABLE ann MARINE TYPES. 
10 TO 300 B.H.P. 





SIMPLE, SAFE, ECONOMICAL. 


OVER 150,000 HORSE-POWER SOLD. 


TESTIMONIAL RECEIVED. 


Canal Road, 
Rochester, 
March 12th, 1918, 


Dear Sirs, 

We have pleasure in advising you that 
the application of your new invention, enabling 
your Petter Marine Engines to run indefinitely 
at light loads and slow speeds, has proved most 
successful on the engine we have installed in 
the “ ARCTIC.” 

We can say from experience that the 
Petter Direct Reversing Marine Cruie Oil 
Engin: fully meets our requirements for. ship 
propulsion, and its operation both at sea and on 
coming into harbour is all that can b2 desired. 


Yours faithfully, 


LONDON & ROCHESTER BARGE 
CO., Ltd. 


THE BEST MARINE OIL ENGINE 


AND ALL BRITISH. ati aati 
76 B.H.P. Twin-Cylinder Direct Reversing Marine Engine. 





ONE, TWO AND FOUR CYLINDERS. 


WRITE FOR CATALOGUE TO 


PETTERS LIMITED, YEOVIL, ENcLanp. 


ON ADMIRALTY AND WAR OFFICE LISTS. 
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T means working night shifts in what is practically daylight, 
tools and material being shown in bold relief and free from 


shadows by a naturally diffused light. 


It means an absence of eye-strain and all the discomforts 
to men working in the usual artificial light. 


It means more efficient work and a greater willingness on 
the part of the men to work at night. 

It means economy in maintenance as well as in installation 
and operation. 


It means absence of fire risk, as the source of light is not 


in contact with outside air. 


a, canis ices negltintighnninns 
“we FIRMS interested in the above announce- 
| WESTINGHOUSE 9 ment would do well to write at once for 


COOPER. @# 


a copy of our List No. 573, which explains in 
detail all advantages of the Cooper Hewitt 
System of lighting. 


pide tie te ee ee 
' 





It is sent post free on request. 
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THE WESTINGHOUSE 


Oper Hew! 


80 YORK ROAD KINGS CROSS LONDON.NI 



































CONTRACTORS TO THE ADMIRALTY. WAR OFFICE. AIR MINISTRY, ALLIED GOVERNMENTS, ETC. 


BEARING H O Y i METALS 


FOR 


“ENGINES OF WAR.’ 














INGOT ANTI-FRICTION (WHITE) METAL FOR EVERY PURPOSE. 


SSS Sa SS 








NUMBER ELEVEN ALLOY 


THE WORLD'S _ BEST. 








HOYTS NUMBER ELEVEN ALLOY. 
SPECIMEN TWISTED AND HAMMERED COLD, SHOWING TOUGHNESS. 
COMPRESSION REQUIRED TO CRACK TEST SAMPLES: 2055 TONS SQ. IN. 


ABSOLUTELY THE HIGHEST QUALITY WHITE METAL MADE—OUTLASTS ALL OTHERS. 


Fr AERO ENGINES, DIESELS, TURBINES, LOCO. BIG-ENDS, Etc. 





DIE-CAST BEARINGS IN NUMBER ELEVEN 
ARE THE FINEST OBTAINABLE. 


TRUE to .001°—HIGH FINISH—NO MACHINING. 





THE HOYT METAL CO, LTD. 


WORKS; MILLWALL, E. 189, HAMMERSMITH ROAD, LONDON, W.6. 


TELEGRAMS: PROFANITY, PHONE, LONDON. 2 TELEPHONE: HAMMERSMITH 1702. 
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lhe secret of their 


success /S no secret | 
at all, its merely their | 


en 


Superiority 





| ee. 
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CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


WORK WITH ANY KIND OF CRUDE 
OR RESIDUAL PETROLEUM, OR 
WITH TAR OIL. 


‘ 





nnn Yar 





CONSUMPTION OF RESIDUAL OIL 
‘45 TO °66 LB. PER B.H.P. HOUR. 


Note:—These Engines will start up at 
a moment’s notice from the cold state 


~~ Tan a 


without use of a lamp, and no lamp 





is used while running. 
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C 

Water Injection to the cylinders is te 

hs not used under any conditions. 4 

TWO-CYLINDER HIGH COMPRESSION OIL ENGINE 176 B.H.P. 

T 

THE SIMPLEST AND MOST ECONOMICAL ENGINE USING RESIDUAL FUEL OIL. it 

T 

THE CAMPBELL GAS ENGINE COMPANY, LD. } jf > 
73a. Que Bs E.C HALIF AX. ENGLAND. 104, f bok ose N29 
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Feed Pumps - 


Oil Pumps . 
Feed Heaters 


Evaporators - 


- Vertical and Horizontal 


a7 
weet e 
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-- Dual and Monotype 
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Direct Acting and Rotary 





an | 











Direct Contact and Multiflow 


























with Automatic Regulator 
and New Brine Ejector 
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what ambiguous claim 
TELE " “* it is based upon experience. 
in machine shops similar to your own. 


yeecrize 
Ry nf ss 
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y If we increased your production 5%, it would be equal to a 5% 
increase in labour and machines, and you would also be saved the 
capital cost and interest on the latter. 


Girder Lighting Fittings are specially designed for every kind of machine 
tool—enable workmen to see better—work quicker and make fewer 
mistakes, The increased production resulting is most important in these 
days of “labour shortage. 


That is what the Girder Lighting Fitting offers you—and you can test 
its ability to fulfil our claims by accepting our special offer. 


The Girder Lighting Fitting in the machine shop means greater 
productive capacity of the worker—More effective productive capacity 





. We can add more: 





zu 












works — 
at once. . ~ 
fe Z 


of the machine—Reduction in overhead costs, rent, lighting 
and heating—Fewer lamp renewa's owing to broken filaments— 
Healthier and happier workers. 

OUR OFFER.—Set of three standard Girder Fittings will be sent 
carriage paid on 14 days’ approval. You can then judge results. 


Please specify class and type of machine you wish to equip. 
Ask for Booklet No. E 1617. 


DRAKE & GORHAM, LTD. 
47, age Gardens, MANCHESTER. 








ie o LIGHTING FITTINGS 
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* f TL Ss METAL & ALL 
A ALLOYS CO., L™®|| THE | 
Smelters and Refiners, ALLIES 


ANTI-FRICTION METALS. jaa ne 


from us during 














Atlas STANDARD Brands: the War, 
For RAILWAYS. For AEROPLANE ENGINES. | 
| For MARINE ENGINES. For TRAMWAYS. “ATLAS” 
“then For AUTOMOBILE ENGINES. For GENERAL ENGINEERING. METALS are 
Sh oe | ee ee ee ee. it us for special requ regularly supplied 


equivalent of EFFI 


weet = || ATLAS METAL & ALLOYS CO, LTD., || “Ports” 





























brands is stamped with 52, Queen Victoria Street, LONDON, E.C. 4. GOVERN. 
“ ATLAS "’ Telegrams : “ Aloyau,” Cannon, London. Codes: A BC, Sth Edition, and Al. Telephone: Central 2210. | MENTS. 
et Nos atu 
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BOARD OF TRADE, 
HIGHEST CONSTANT FOR 
OTHER CORRUGATED TYP 


14,000. 


HIGHEST 
FACTOR oF SAFETY 


FURNAGE UNIFORM 
MANUFACTURED THICKNESS 


THE LEEDS FORGE Co., ae LEEDS. 


Londen Office—Caxton House, Westminster, 5.W. Mr. J. W. HAWLEY, a cnr Telegraphic Address—E.urrce, Los nou. 


BOARD OF TRADE, 
CONSTANT FOG 
SUSPENSION 
BULB FURNACE, 


15,000. 
THE 
STRONGEST 






































A. RANSOME & CO., LTD., Newark-on-Trent, ENGLAND. 


LONDON OFFICE: 63, QUEEN VICTORIA STREET, E.C. 





This Machine is of specially powerful construc- 
tion for dealing with the hardest and heaviest 
timbers, and is specially recommended for | 
Railway Carriage and Wagon Work. 


It is fitted with eight Feed Rollers 15in. 


diameter, all of which are driven by powerful 
spur gearing. d 








Full particulars free on | 














SPECIAL 16in. by 7in. PLANING MACHINE for HEAVY WORK application to Dept. B. 
(as supplied to the Great Northern Rly., Doncaster). | 


a 
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REFRIGERATING : HASLAM 
200 Tors C 
MOCHINERY Ice Plants up to ons apacity- AUNTY: 


London Office:~ + 
UNION PO OERBY. 175-177, SALISBURY HOUSE; ENGINEERING C9? 


LONDON WALL’E-C- S° 
qin sYSTeM 
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GAS ENGINE 
PLUG 














Illustration shows a battery of one Muftle and two in-flame 
Coke-fired deep Regenerator Oven Furnaces for Annealing 
and Heat-treating steel components. The material, when 
sufficiently heated, is withdrawn from the Furnace 
Chambers and travels down a metal shoot into the oil 
quenching tank seen in the foreground. 


Richmond’s manufacture all types of Coke and 
Coal Fired Furnaces for Annealing, Case-Hardening, 
Hardening, Enamelling, Heat-treating, Billet Heat- 
ing (of hearth and continuous types), Metal 
Melting, &c., each embodying special features of 
fuel economy and temperature control. 


Our Furnace Department is at your disposal to co-operate 
on any heat-treating proposition. 


The RICHMOND 


GAS STOVE & METER COMPANY, LTD., 
General Offices G Works: Academy Street, WARRINGTON. 


Offices So we ae 1382, Queen Victoria Street, London, E.C. 4. 


























Telegrams: *‘MASSEYS, OPENSHAW.” Works Telephone: CITY 8670 (3 lines).! 








ECONOMY OF STEAM CONSUMPTION. 7 


STEAM oes 


from 


D RO = 3 cwt. to 6 tons. 
Reserved 
Fitted with S i AM a for work 
of urgent 

















MASSEY’S National 
: i t 5 
PATENT EXPANSION ed ec 
VALVE GEAR. 
Price 30/- each. 
B. &S. MA te 
* - F ig MADE IN ENGLAND 
by 
MANCHESTER. THE LODGE SPARKING PLUG CO, LTD, 
LONDON : 28, Victoria Street, S.W. 1. CARDIFF: Princés Chambers. 4 RUGBY. K1S4 
ASHE LTA eck Siren. Italiana A. HERBERT, Ltd., avaGoon ee = (Cantrolled Eetablishment. ) 




















FRANCE and BELGIUM: COPE & SIMON, 13, Rue Perdonnet, Paris. X1879 
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ROBERT HUDSON 1m 


LIGHT RAILWAY ENGINEERS, 


HEAD OFFICES: WORKS: 
38a Bond Street LEEDS Gildersome Foundry 


LEEDS ENGLAND near LEEDS 


ABC, 4th and 5th Editions, 
Western Union, etc. 





Telephones: 


(Inland)—Raletrux, Leeds. | 
20004 and 20005 Leeds. 


Cod 
(Foreign)—Foundry, Gildersome. sa { 
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Contractors to: Speciality: 
The War Office RAILS 
Admiralty SLEEPERS 
Crown Agents for SWITCHES 
the Colonies —s 
TURNTABLES 
India Office armen 
oe LOCOMOTIVES 
H.M. Office of ae, 
Works STEEL WAGONS 
eae = of all kinds 
All Leading WHEELS & AXLES 
Foreign and base: 
_ Colonial ROLLER BEARINGS 
Governments Etc. 





“THE INNER CIRCLE.” 
A working party starting out for the day on the battlefield “‘ District Railway.” 
They are taken to their work just as men are in the City of London. 


For over 50 years our sole Speciality has 
‘seen the design manufacture and supply or 


LIGHT RAILWAY 
MATERIAL 


of narrow gauge as used for: 














MILITARY PURPOSES 

GOLD, DIAMOND & other MINES 
SUGAR ESTATES 

RUBBER PLANTATIONS 
NITRATE OFICINAS 
COLLIERIES 

RAILWAY CONSTRUCTION 
See = IRRIGATION SCHEMES 

E. 769,—Steet Tipping Wagons—made in FACTORY RAILWAYS 


types. E. 585.—Sugar Cane Cars - made in immense variety. 








- ee ee ~ on Ltd adi Robert Hudson (India) Ltd British Engineering Co. of Russia and 
rican ullinan Buildings ndian Russi ir, 
Agents JOHANNESBURG _ | Agents Head Offices howe ee tn 

Also Durban, Lourenco Marques &c. 6/7 Clive S reet, CALCUTTA. _ \ Head Offices: Moika 58, PETROGRAD. 














Colonial and Foreign Requirements are our Speciality. | Catalogues in English, French, Spanish and Portuguese. 
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’ GREENLEE FLAT TURRET LATHES 










With Cross Slide Turret and Chucking Equipment, 
2jin x 26in. and Slin. x 40in. 
Stin. x 40in. also with Bar Equipment. 


With Rigid Turret and Bar Equipment, 
2tin. x 2G6in. and 3}in. x 40in. 


LARGE STOCH OF 


MACHINE TOOLS 


weeks GENERALLY. 


eee: 


SELSON 


ENGINEERING CO., Ltd.. 
85, QUEEN YICTORIA STREET, LONDON, E.C. 4. Works: COYENTRY. 


“SPENCER - HOPWOOD” 
~ BOILERS. 


Patentoes & Sele Makers 


io W.H.SPENCER 


& Co., 
HITCHIN. 


Standerd and 


Launeh Type. 
Ys7 































LOY STEELS: 
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TRADE LAS MARK. — 


FOR ; ) 
AUTOMOBILES 
& AEROPLANES 


NICKEL. 
NICKEL CHROME, 

CHROME VANADIUM, 
SPECIAL BALL RACE STEELS, 


ETC. 
FULL DETAILS SUPPLIED ON APPLICATION. 





PLAYER'S” 
FORGING 
HAMMERS. 


BELT OR MOTOR DRIWE 
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W. & J. PLAYER, BIRMINCHAM. 
The Vacuum Brake Co., 


82, QUEEN VICTORIA STREET, 4 































LONDON, E.C. 
Telephone: 5534 Bank. Telegrams: Solution, London 
AB Gand Al Codes used. Z206 


For Large Advt. see issue of June 2ist. 


“CROWN” BOILER COVERINGS 


eneansed in STEEL SHEETING. Unimpairable by heat. 


96/4 SAVING 


7 Condensation. Greatest Koonomy & Service. 8006 Users 
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SIRWG. ARM SDONG 
al Cou KConlr 


V2 ap « RY Vy YA 
B aN“ AW) M2 
7) WEN SH V MANCHESTE YU Doe . 

































la 
PERE 
L] [ANCANESITE} 


B MOST CONVENIENT AND ECONOMICAL - MOST 2) 
s LASTING AND RESISTING ~THE Safi est ANO Le 








TELEPHONE: 6480. CENTRAL (SIX LINES) @) TELEGRAMS> WHITWORTH, OPENSHAW. 





JQHM HUDSONi& CO.’S SUCCESSORS, Zje” 
Victeria Warehouses Mansell St., Lender 
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WARSHIPS; MAIL AND PASSENGER STEAMERS. | 


Armour Plates. Guns and their Mountings. Projectiles and Explosives. 
Aircraft. Steam, Oil and Gas Engines. Turbines. 
Offensive and Defensive Automatic Submarine Mines. 
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Vickers’ Contribution to the British Naval Fleet up to August, 1914. 
Works : Barrow-in-Furness, Sheffield, Erith, Birmingham, Dartford, Crayford, Ipswich, Weybridge. Head Office: Vickers House, Broadway, Londen, S.W. 1. 
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STEEL TYPES, CRANK AXLES. for Locomotives, _ 


HIGH TENSILE LOCOMOTIVE | STRAIGHT AXLES 
—= (** Australia’' Brand.) Carriages, and Wagons. 





._ River Don Works, 
SHEFFIELD. 
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SMALL TOOLS. 









VICKERS VANADIUM 
HIGH-POWER 
DRILLS 











PATENT 
Quotations for ADJUSTABLE REAMERS. 


TAPS, FILES, CUTTERS 
and other 
SMALL TOOLS ALL COMMUNICATIONS TO TOOLS MERCHANTING DEPT., 
upon request VICKERS HOUSE, 
Broadway, London, S.W. 1. 
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ELECTRICAL EQUIPMENT 
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VICKERS 
CONTROL PILLARS. 


For controlling motors driving all classes of 
machinery subjected to frequent starting and 
stopping operations. 
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Motors and Generators of all Types. 
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Patent Automatic Reversing Drive = 
for Reciprocating Machine Tools. 2 
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The Electric & Ordnance Accessories Co. Ld. | 
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Behind each and every Robey 

Engine is a manufacturing ex- 
perience extending over half-a-century. 
This experience has enabled us to place on 
the market a Uniflow Engine which is absolutely 


reliable in actual use, and 


at the same time equal 
in economy to that of a high-class Triple Ex- 
pansion Engine. 
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Here are a few points of merit briefly stated :— 


High efficiency _ economy in steam consumptioa. 
implicity and consequent low up- -keep cost. 
High vacuum in cylinder. 
Accessibility of pist n. 


- working parts totally en- 

closed a aad provided with 

forced lubrication. 

eS lf ie Suitability for high steam 
2 \ e [3 fi pressure and all temper- 
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GB 
OZ 
ZB 
Z 
Zs 
Ss 
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atures of super-heat. 






Write us for 
latest cata- 





Telegrams—Albion, Keighley 











Telephone-—381 Keighley. 


SPECIALITY: 


Improved Double Ended Punching, 
Shearing and Angle Iron Cutting Machines 


BELT or ELECTRIC MOTOR DRIVEN. 


Makers :— 


SCOTT BROS. (KEIGHLEY), 


Machine Tool Makers for Shipbuilders, etc., 
ALBION WORKS, 


WORTH VILLAGE, KEIGHLEY, Yorks. 


PLEASE MENTION THIS JOURNAL IN YOUR "ENQUIRIES AND ORDERS FOR EEE 












































Zoelly-Steam-Turbines 
Turbopumps 


a 
= 
{ 


—SI 








Water Turbines 


LONDON Office: 109, Victoria Street, Westminster, S.W. TOKYO Office: 3, Uchisaiwaicho Itchome Kojimachi-Ku 
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. MONTREAL Office: 211, Coristine Building, 
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HURST, NELSON & 


Builders of 
RAILWAY CARRIAGES, 
WAGONS, 
ELECTRIC CARS, and 
every other deseription of 
RAILWAY & TRAMWAY 
ROLLING STOCK, 
MOTOR OMNIBUS, 
and other 
ROAD VEHICLE BODIES. 





GLASGOW OFFICE: 40, West Nile Street. 


CARDIFF OFFICE: Gordon Chambers, 
31, Queen Street. 


LONDON OFFICE: 14, Leadenhall St., E.C, 


Registered Office and Chief Works 











CO., LTD. 


Makers of 
WHEELS and AXLES, 
RAILWAY PLANT, 
FORGINGS, 
SMITH WORK, 
IRON and BRASS, 
CASTINGS. 





PRESSED STEEL WORK 
of all kinds, including 
UNDERFRAMES and 

BOGIES. 





BRANCH WORKS: 
Chatsworth Wagon Works, near Chesterfield. 


Bridgend Wagon Works, Bridgend, Glamor. 
ganshire. 


Swansea Wagon Works, Swansea. 


Spl 1017 2 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL. 

















“BON-ACCORD 
t 500,000 Gallons per ho 
Duty: Loft. Hi pe: ur, 








Single Cylinder, Compound and Triple-Expansion 


CENTRIFUGAL 
a PUMPING ENGINES 


7 For CONDENSING PLANTS—DOCK PUMPING, IRRIGATING—DRAINING—FLOODING—ELEVATING. 


4 Try ‘‘Bon-Accord"’ Packing for the Stuffing Boxes of your Pumps & Engines. 











F DRYSDALE & CO., Ltd., Yoker, GLASGOW, W. 












ESTABLISHED 1874. 





Metals can be made to suit the price, but 


» “COG WHEEL’ BRAND 





MEANS 


PHOSPHOR BRONZE & MANGANESE BRONZE ALLOYS 


made from the purest VIRGIN MATERIALS. 


Result—Once a customer, always a customer. 





Telograms—PHOSBRONZE, LONDON. Cables—IFFLEST, LONDON. 


“ar 


Telegrams—PHOSPHOR, BIRMINGHAM. 
Telephone—4300 Hop, London (8 lines) 33 East Birmingham (4 lines). 


ra Sumner St, Southwark, LONDON. 
Sz 7 Chester St, Aston, BIRMINGHAM. 
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Variable Speed a.c. Motors 


with shunt characteristics. 


B.T.H. variable speed a.c. motors have a range from full speed 
to one-third speed, and are supplied for frequencies up to 60 
cycles and voltages up to 600. They may be regulated auto- 
matically or by hand, are highly efficient at all speeds, and 
are specially suitable for driving machine tools. 


These motors are supplied in sizes from 4 H.P. to 125 H.P., 
two and three-phase, with speed variations of 3 to 1. 


Write quoting ER. 286 for further particulars. 


4 H.P. variable speed motor, speed adjustable for neo he 
all epeeds between 800 and 1600 p.m when The British Thomson-Houston Co., Ltd., 
ena, abs a ee Se Electrical Engineers and Manufacturers, 

















Head Office and Works - - - - - - Rugby, England. 


Filtration 











of the largest quantities of Dirty and Muddy River and Canal Water at a merely nominal cost. 


Write for particulars of our ‘‘ Torrent’’ Filter. (List No. 73, post free). 


[Dulsometer Engineering C21 


LONDON : READING : 
‘Oliakea Works, 
{! Tothill Street,West t¢ VW Nine Elms Ironworks 








PPACKING THAT PACKS ire Minion raicrion 


The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


London 116, Fenehureh St. Liverpool—é32, Royal Liver Bldgs. Bolton—15, Mawdsley St. Swansea—Pembroke Bldgs. Glasgow—52, St. Enoch Sq. Newcastle—2, Collingwood ‘t., &e. &¢ 


SAMUEL PLATT, L2 


WEDNESBURY. 





























BAR STRAIGHTENING no 
POLISHING MACHINES. 


DRAWBENCHES or all kinds of TUBES & BRIGHT BARS. 
No. 80. SHAFTING and POWER TRANSMISSIONS. Splaw7l 


YATES & THOM, LTD. 


CANAL ENGINEERING & BOILER WORKS, 
Telegraphic Address—Yates. Blackburn. BL AC KBU RN _ Telephone Nos.—4224 4 lines 


HIGH-CLASS 


ENGINES 


WITH CORLISS OR DROP VALVES. 

















Winding Engines. Blowing Engines. 
Electrical Haulage Plants. Air Compressors. 


LANCASHIRE BOILERS 


ALL SIZES AND PRESSURES: 


Compound Tandem Engine fitted with Drop Valves 4 MILL GEARING IN ALL ITS BRANCHES 
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RESEARCH ASSOCIATIONS. 
(From a Correspondent.) 


Tur importance of scientific and industrial research 
may now be regarded as fully and thoroughly recog- 
nised—in theory. A Government Department has 
been established to foster the development of research, 
and although much might be said in criticism of the 
methods which that Department has chosen to adopt, 
yet we may fairly recognise that an earnest effort has 
been and is being made to bring about organised 
industrial research. It is, however, a matter of vital 
importance for the entire industrial future of our 
country whether or not the principles which have 
been adopted, and, more particularly, the organisation 
by means of which it is proposed to carry them into 
effect, are likely to bear satisfactory fruit. It is from 
that point of view that it is proposed to examine the 
whole question of ‘‘ Research Associations,” several 
of which have now been formed, or are in course of 
formation, under the auspices of the Department of 
Scientific and Industrial Research. 

‘he general principle upon which the system of 
“Research Associations’’ is founded—that of in- 
ducing the manufacturers of the country to join 
together for the purpose of supporting systematic 
research—is undoubtedly a sound one, provided 
we accept the view that the Government is only 
prepared to assist financially those industries which 
have sufficient vitality to organise themselves in this 
way. It may, and probably will, be found that all the 
larger and stronger industries will respond to the 
stimulus which is being applied, and that correspond- 
ing Research Associations will, sooner or later, be 
formed. On the other hand, there are likely to be 
industries which are either very weakly represented 
in this country, or which may be either entirely 
dormant or still so much in the embryonic stage that 
other methods will have to be adopted to bring about 
the requisite development. Leaving these special 
cases aside, for the moment, and accepting the prin- 
ciple of the Research Association in general terms, the 
methods of organisation and working of these bodies 
may be more closely considered. 

It must be recognised at the outset that these 
associations have an extremely difficult task before 
them. The difficulties lie both in the human elements 
involved, and in the technical and scientific problems 
which they will be called upon to solve. And these 
two types of difficulty interact with one another in a 
manner which may easily bring to nought the entire 
results of such an effort To appreciate this point we 
must bear in mind that one is too apt to think of 
“ Research” in a vague way as the royal road to 
success ; sO it may be and often is, if properly directed 
and utilised. But if, in the direction of research, 
short .views are taken, with the result that efforts 
become concentrated on the really minor problems of 
the moment instead of being guided into, and per- 
mitted to follow, the great lines of natural develop- 
ment, then the whole stream of research becomes 
sterilised, and nothing but minor results can follow. 
This is, perhaps, the chief danger which faces the 
whole scheme of “‘ Research Associations.” 

The scheme of organisation of these associations 
implies that membership shall be on a financial basis, 
the association consisting primarily of those members 
of the industry in question who have contributed a 

rata sum to the funds of the association. This in 
itself is sound, since the members of the industry who 
have contributed substantial sums towards the cost 
of researches are likely to take a keen interest in the 
results obtained, and are at least more likely to 
utilise those results in their practice. On the other 
hand it follows, almost as a matter of course, that 
those who provide the funds—or a large part of them 
—should have the power to direct how these funds 
shall be spent. And it is precisely here that the danger 
lies. It may perhaps be urged that the members of 
the industry—the “‘ practical men”’—best know “‘ what 
they want”’; that they are best acquainted with 
the problems and difficulties of their industries, and 
can best decide in what directions research should be 
undertaken, in order to enable them to overcome their 
difficulties and solve their practical problems. This, 
however, is a purely specious argument, and one 
which, if carried too far, will inevitably ruin the work 
of these associations. Practical problems and diffi- 
culties will freqaently term the starting point for 
important researches ; sometimes even profitable and 
early resulis can be obtained. by “‘ research ” which is 
directed merely to the solving of some definite prac- 
tical problem. Scientific and industrial research, 
however, if it is to raise the industry above its present 
level, and enable it to hold its own against the com- 
petition of the world; must be conducted on very 
different lines. We may look at the matter from two 
points of view. In the first place the history of 
research clearly shows that the great things—the 
things which have put an industry on a new basis, and 
have enabled it to build up a great advantage over its 
rivals, have almost always sprung from researches 
which were not originally directed to the end which 
they have attained ; indeed, research directed to set 
practical ends has rarely achieved more than results 
of minor value. 

Two notable exceptions rise at once to the mind. 
But the G.E.C. (Schenectady) and Kodak laboratories 
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are “run” by very large concerns which have a 
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quite exceptional insight into the value of scientific 
work and—give it a free hand. They can well 
afford to do so, and at Schenectady at all events the 
laboratories are not at all tied down as to their 
direction of research. It is more than doubtful 
whether an Association in this country would run its 
laboratory in that way—or with that liberality either 
of funds or views. As the Government expects to 
put up pound for pound and for that purpose appears 
to expect that one million pounds will be sufficient for 
all the associations for five years, it can readily be 
calculated what will be provided for any one of them, 
if it is to include the capital cost of e.tablishing new 
laboratories. But the real trouble is that in any 
laboratory under direct industrial control there is a 
pressure for results in some definitely specified 
direction, and a persistent failure to spend the 
necessary time and money on foliowing up the 
broader issues by work likely to bear the really larger 
fruit, but only after a considerable expenditure of 
time and money. The whole mental attitude 
engendered in a laboratory by that sort of control is 
inimical to the real spirit of research. Of course, 
there is room and need for detailed work directed to 
practical ends—the systematic application of dis- 
covery to industrial practice—but that is not real 
“* Research,” nor does it need new great laboratories ; 
the principal need for that purpose is more intelligent 
appreciation of future possibilities contained in the 
discoveries of the research workers and the industrial 
enterprise needed to put them into practice in spite 
of the initial difficulties, failures and expense involved. 

From another point of view it must be borne in 
mind that, under modern conditions of scientific and 
technical development, the conduct of research is a 
distinct and very. highly skilled profession. Now it 
would be recognised at once that a board of directors 
who were to prescribe to their legal advisers upon 
what grounds to work up a case for the courts would 
be extremely ill-advised. Yet, although the analogy 
does not claim to be exact, the practical manufacturer 
may easily be misled into thinking that he would be 
well-advised in instructing the scientific workers in the 
direction which their researches should pursue. The 
practical man ‘‘ knows what he wants,” but his 
practical knowledge is necessarily confined to the 
bounds of his practice, and cannot take in the field of 
possible developments arising from scientific progress. 
What research is likely to give at its best are pre- 
cisely those results which the practical man never 
could have foreseen, and, therefore, never could 
have “wanted.” If research is to aim at bringing us 
merely what the practical man—with all respect for 
his great qualities and achievements—can foresee and 
desire, it will never keep us abreast of other countries 
where research is permitted to follow its own lines of 
development, and the practical man stands in readi- 
ness to gather the fruit as it matures without attempt- 
ing to control or direct the process of growth. 

Put into concrete shape, these considerations lead 
to the view that the industry, through its represen- 
tatives on the Board of Directors of the Research 
Association, should largely confine its control or 
direction of the researches to their financial aspect. 
Since they provide the money—or a large part of it— 
financial control is necessary, but even there we must 
plead for long views and patience. Researches which 
are undertaken on broad, bold lines such as the present 
situation of our industries demands often require 
much more time and money for their full develop- 
ment than can be foreseen at the outset. Some- 
times, even, the main object originally aimed at is 
never attained, and yet the work as a wholé proves 
eminently fruitful through results which appear as 
by-products, or are arrived at by following up some 
side-track of the work. In such cases, if the work 
is to be fruitful, financial control must be exercised 
in an intelligent and sympathetic manner. 

If the Research Associations are to bring about 
good results, however, they have another class of 
difficulties to overcome. These arise from the fact 
that good research workers are at all times rare, and 
that they are excessively rare and overworked at 
the present time, and are likely to remain so for a 
number of years after the war is over. The reasons 
for this state of affairs are obvious; none the less, 
the formation of Research Associations is proceed- 
ing in many directions, and some of them, at all 
events, are contemplating the erection of new labora- 
tories, and the setting up of new research organisa- 
tions requiring in many cases large staffs of trained 
research workers, and—what is still more difficult to 
find—highly competent men to direct the actual 
researches in detail. These efforts are bound to meet 
with the greatest difficulty, and—if not carefully 
considered—may lead to the filling of important 
research posts with incompetent men. This difficulty 
and its unfortunate result is already visible in some 
of the new “ research ”’ laboratories which have been, 
and are being, erected and equipped by some of our 
large individual firms at the present time. The 
resulting disappointment when “‘research’’ con- 
ducted in these circumstances fails to bear the anti- 
cipated fruit, is liable to damage the whole cause of 
true research, and may bring with it another set- 
back to our industries. 

The shortage of able research workers cannot, of 
course, be remedied for some years to come, but the 
difficulty which arises from it may be minimised in 





several ways. The first is this—that the Research | 





Associations and the Department of Scientific and 
Industrial Research should do everything in their 
power to utilise to the fullest possible extent the 
existing laboratories and resources for research by 
supporting and strengthening the existing institu- 
tions, and that they should not set up new labora- 
tories and new organisations unless they are assured 
of securing the services of really first-rate men. 
Research is emphatically not a business which any 
and every fairly capable man or woman can under- 
take, even with proper training ; the more mechanical 
parts of the work can be undertaken to some extent 
by partially-trained assistants, but if the stimulus 
and guidance of first-rate leadership is lacking, 
nothing but mediocre and worthless results will be 
obtained. The multiplication of laboratories should 
therefore be strenuously avoided until natural 
development has made the requisite staffs available. 

It is impossible to over-estimate the very real and 
serious shortage of scientific workers of any real 
ability in the country at present. If it were known 
what hopelessly incompetent persons are being put in 
charge of some of the new laboratories which are 
being started by some of the big firms, it would be 
realised what a very serious difficulty this is, and must 
remain until the new demand for workers of this kind 
has had time to attract the right kind of students to 
the colleges. There probably are a few undiscovered 
geniuses still in existence, in this as in any other line— 
but there are certainly not many The man capable 
of really good research work is necessarily an 
enthusiast, and that type of man as a rule, finds some 
way or other of “* making good” in his chosen line. 
The trouble is not lack of men with brains, but the 
fact that such men have been systematically attracted 
into other better paid professions. The building of 
laboratories at this stage will not bring them back, 
and it is to be feared that the whole movement. will 
be checked by the disappointment which will follow 
inevitably if such laboratories are badly staffed. 

As a matter of national efficiency, it is surely right 
that existing institutions and organisations should be 
fully utilised and supported instead of effort being 
scattered over a number of new places. We have 
already in existence in the Universities and at the 
N.P.L., institutions which are largely equipped 
and well organised Even they have the greatest 
difficulty in getting and keeping an adequate staff 
for work of the greatest importance—not because 
the men are in the army, but because they are not in 
existence. Why waste the resources and possibilities 
of these places, and hamper them further, by new 
competition for the few available men, instead of 
supporting and utilising them to the full? None of 
these institutions, of course, have done anything like 
all that is needed to put our industries in the right 
way, but that has been essentially the fault of the 
industries and not of the institutions. If the 
research associations work in close touch with these 
institutions, they will get what they want, and far 
more efficiently than by means of any considerable 
number of new laboratories under separate control. 
In a few cases new laboratories will be needed—but 
even then they would, in the opinion of the author, 
be much better attached to an existing institution. 
There is, too, the material difficulty of obteining 
equipment. This is largely due to the war, but will 
persist for a considerable time after it is over—and 
it is not over yet, while our industries cannot wait. 

It is, however, important that this development 
should be assisted; and that is a direction in which 
Research Associations can be of immense value. 
The present shortage of highly-trained scientific 
research workers is not essentially a result of the 
war, but of the relative neglect of science before the 
war, accentuated by the sudden increase in the 
demand for this type of men. The reason why so 
few of the ablest men have devoted themselves to 
science is simply that the financial and social rewards 
obtainable by a scientific career have been too meagre 
compared with those, say, of the legal profession. 
If the Research Associations wish to have at their 
disposal the right kind and quantity of human 
material—including, as it should, the best brains 
of each generation—then adequate financial induce- 
ments must be held out. If the posts offered by 
Research Associations are sufficiently well paid, 
they will soon attract the right type of man ; students 
at the universities. and colleges will be attracted 
to those subjects, and the supply will, in the course 
of time, meet the demand. 

Yet another aspect of the “human element” 
involved in the working of Research Associations 
requires careful consideration. This is the nature 
of the relationship between the governing body of 
the association and the scientific workers. The 
draft Articles of Association of some of the associa- 
tions provide for this in two ways. Scientific workers 
are to be admitted to some sort of partial member- 
ship of the association, such as “ associates,’ but 
without votes, and representatives of the scientific 
workers are to be placed—possibly by co-option-— 
on the board of directors. This method of dealing 
with the matter is obviously based on the view that 
those who find the money must retain the control 
of the association. But if this view is sound, then 
it would be wiser to carry it to its logical conclusion, 
and to retain the board of directors as a body exer- 
cising financial control and to delegate the actual 
direction of the researches to a small executive com- 
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mittee upon which the board of directors and the 
scientific workers should have equal representation 
and status. Such an organisation would have the 
great advantage of avoiding the attempt to place 
men of high scientific and technical standing in a 
position of more or less inferiority on the board ; it 
leaves final financial control in the hands of those 
who represent the providers of the funds, while it 
"gives to the scientific workers an adequate and neces- 
sary control over the direction of the researches. 

This aspect of the matter is particularly important 
in existing circumstances, because, as has been pointed 
out above, it is necessary to utilise existing labora- 
tories and institutions, such as the universities, the 
National Physical Laboratory, and others to the 
fullest possible extent. Yet these great institutions 
can hardly be expected to allow their representatives 
to sit on boards where their status is not equal to 
that of the industrial members. Still less would it 
be feasible for such institutions to work under the 
“* direction ” of a ‘‘ Director of Research ” appointed 
by a Research Association, such as is contemplated 
in some of the Articles of Association. The position 
of such an individual, however eminent, would be 
practically impcssible. On the other hand, the 
small executive Research Committee, on which the 
great institutions would be represented, would over- 
come this difficulty at once and in a manner which 
has been found perfectly satisfactory in practice 
for many years—as, for example, in the Alloys 
Research Committee of the Institution of Mechanical 
Engineers. Provided with a well-paid secretary 
having a good technical knowledge of the industry 
and its associated science, such a committee could 
conduct the researches in the right spirit, and could 
command the hearty support of all scientific workers 
in its field, while the secretary could carry out most 
of the organising duties contemplated for the 
‘* Director of Research.” 

Research Associations are now being formed in 
@ number of important industries. All will wish them 
good speed in their great work of bringing about the 
revival of industries through the vitalising effect of 
research. This gentle criticism of their organisation 
is advanced in the constructive spirit and in the hope 
of assisting their great work. 








A NEW SYSTEM OF TRANSPORT. 





WE have received from Mr. Frank Dutton, 
A.M.I. Mech. E., Superintendent of Signals to the 
South African Railways, a reprint of a series of 
articles on Road and Rail Transport, which he 
wrote for the South African Railways and Harbours 
Magazine, and which appeared in the issues of that 
journal for October and November, 1917, and 
January and February of this year. The series is 
too long to be entirely reproduced in our columns, 


components of a motor lorry, but to re-group the 
disposition of the various parts and to use the machine 
for hauling loads on trailers instead of itself carrying 
the load. The engine, radiator, and tanks were 
accordingly arranged over the rear wheels, thus 
concentrating the weight over the driving wheels and 
increasing the adhesion to the road. This disposition 
of the engine and gear enabled a wheel base of 9ft. to 
be used. Another departure from standard practice 
was the use of large rear driving wheels 4ft. in diameter 
fitted with rubber tires. The tires used are 1220 mm. 

by 120 mm., with rim diameter of 1063 mm. The 
general results obtained have been entirely satisfactory. 

The short wheel base enables the tractor to be 
manceuvred easily in confined goods yards or narrow 
streets, the machine turning in a radius of 17ft. The 
large rubber-tired driving wheels have been an 
unqualified success, transmitting on low gear a 
draw-bar pull of 3500 lb. The weight of the tractor is 
8600 Ib., of which 5600 Ib. is on the driving wheels 
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Fig. 1—TRACTOR AND 


and 3000 lb. on the steering wheels. The engine is 
of 35 horse-power. The fuel consumption averages 
38 ton-miles per gallon of paraffin. Special trailers 
were built for use with this tractor. They weigh 
2240 lb., and carry a load of 6000 Ib. 

Although the engine is only of the same horse-power 
as those of the South African Railways 3-ton motor 
lorries, it has been found that loads up to 13 tons on 
six trailers can easily be hauled. Generally speaking, 
however, the most suitable load has been found to b> 
six to eight tons carried on two trailers. 

The average tonnage collected and delivered 
working within a one-mile radius of the goods shed 
over a period of several months worked out at 88 tons 
per day. The maximum tonnage was 143 tons 
between 7 a.m. and 6 p.m. on one day. These figures 
compare with an average of 33 tons obtained with 
motor lorries. The tractor costs about 30 per cent. 
more to run than a motor lorry, but the earning 





capacity is nearly three times that of a lorry. The 








railways ought to be the means of overcoming the 
difficulty. The reasons why such lines have not 
already been extensively built are, on examination, 
found to centre round one word, the “ locomotive,” 
It is the locomotive that decides the questions of 
gradients, curves, and weight of rail. These three 
items in turn govern the cost of constructing the line, 

Narrow gauge lines operated by steam locomotives 
require, the author states, to be constructed at least 
to the following specification :—Rails, 35 lb,; 
gradients, 1 in 40; curves, 165ft. radius. The 
locomotive is almost entirely responsible for these 
heavy and costly requirements. Moreover, the 
line has to be well ballasted and equipped with 
adequate water supplies. ‘“‘ Eliminate the loco. 
motive,” he continues, “* and all these costly require. 
ments can be reduced enormously.” The following 
specification would then serve:—Rails, 16 lb. per yard; 
gradients, 1 in 20; curves, 50ft. radius; no ballast 
required, and no water supplies. For steam loco. 





TRAIN OF WAGONS 


motives 16 Ib. track is quite out of the question. 
The hauling capacity of a four-ton locomotive—the 
heaviest that could be used on such rails—is too 
small to be of any practical use where gradients have 
to be encountered. Other important considerations 
besides hauling capacity have to be taken into account 
in connection with small locomotives, among which 
are the small fuel and water capacity, and need for 
frequent replenishment. In this connection it should 
be remembered that the water question is of para- 
mount importance in South Africa, where in certain 
seasons the supply is inadequate and the quality 
generally bad for boilers. ; 

Having referred to the relation of the locomotive to 
the rails, the author turns to that between the trucks 
and the rails, and he states that the most: useful type 
of truck for narrow gauge feeder lines is undoubtedly 
a light bogie weighing about 5000 Ib. and capable of 
carrying 9000 Ib. load. The rail suitable for this 
axle load is the 16 lb. rail with 1760 sleepers per mile. 








Fig. 2—THE LOCO-TRACTOR 


but some suggestions are made in it which appear 
to be so well worth consideration that we propose 
in what follows to give a general review of them. 

In 1913, considerable development of departmental 
cartage working was contemplated on the South 
African Railways, and when the question as to whether 
animal or mechanical transport should be chiefly 
used came up for discussion, it had to be admitted 
that previous experience had shown that motor lorries 
had only figured to any advantage in cases in which 
special lines had been allocated to them and in which 
there were good loading and unloading facilities. 
The general manager—Sir William Hoy—therefore 
decided to experiment with motor tractors, and he 
authorised the design and construction of a special 
type of rubber-tired petrol-paraffin tractor for 
eartage purposes. The building of the tractor,.a 
general view of which is given in Fig. 1, was entrusted 
to Dennis Brothers, Limited, of Guildford, Surrey. 
The vehicle was delivered in January, 1915, and it 
has been in commission ever since. The underlying 





idea of the design of this tractor was to use the usual 








Fig. 3—-TRACTOR AND BOGIE 


extra cost is due to the following causes :—(1) Extra 
fuel costs, as the tractor is never standing idle ; 
(2) a labourer for coupling up trailers, &c.; (3) interest, 
depreciation, and maintenance on trailers. 

Perhaps the most interesting result has been the 
economy in rubber tires. An ordinary motor lorry’s 
tires seldom last longer than eighteen months, whereas 
the tractor tires had done 2} years’ service, and 
and had worn down only }in.. perfectly evenly. 
This good result is attributed chiefly to the large 
diameter wheels, but the governed speed of twelve 
miles per hour, and also the fact that the load on the 
driving axle never varies, are also considered to have 
an important bearing on this result. 

The introduction of this motor tractor led to a 
further new departure which is also described in 
the articles from which we are quoting. It is pointed 
out that the crying need in a country such as South 
Africa, with its vast distances, is to secure to all 
producers a means of getting their produce to market. 
The conditions in South Africa, it is explained, show 
clearly that really light and cheap narrow gauge 





These bogie trucks will pass over a 50ft. radius curve 
quite easily at speeds up to twelve miles an hour. 

“* Supposing, then, for a moment,”’ says Mr. Dutton, 
“that the locomotive could be eliminated, and the 
railway built only to meet the requirements of the 
trucks, practically every difficulty in the way of 
cheap construction will be seen to disappear. A light 
line to meet the truck Gehl ieee could be built 
very cheaply indeed. . . 

“Tf, then, it is possible to apply suitable motive 
power for a train running on a railway built to the 
above specification, the question of cheap railway 
construction seems in a fair way to being solved, and 
perhaps even at a lower figure than that for which 
roads can be built. 

“The results obtained and tests made with the 
rubber-tired road tractor already described put the 
writer in possession of facts that he had not previously 
seen recorded. This experience led to the design of a 
‘Loco-Tractor,’ a special form of machine that is 
intended to take the place of the locomotive on pioneer 
light railways. The Loco Tractor will operate 
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satisfactorily on a railway line built to the ‘ truck’ 
specification above quoted, namely, 16 lb. track, 
1 in 20 grades, and 50ft. curves. Such a line will not 
cost anything like what a ‘locomotive’ line would 
cost.” 

The “* Loco-Tractor’”’ system is based on the two 
following fundamental principles:—(1) The low 
tractive resistance of vehicles running on rails as 
compared with the high tractive resistance of road 
vehicles. The figures are :—-Tractive resistance per 
ton: Vehicles on rails, 6-20 lb.; vehicles on roads, 
56-200 Ib. (2) ‘lhe high tractive effort obtained by 


using rubber-tired driving wheels running on roads as 
compared with the comparatively low tractive effort 





The figures are :— 


of locomotives running on rails. 





very powerful draw-bar pull for starting and when 
running at low speeds. 

As already stated, the power that can be transmitted 
through wheels fitted with solid rubber tires is four 
times greater per ton of axle load than can be 
transmitted through steel wheels running on rails. 
For instance, a 50 horse-power four-coupled steam 
locomotive weighing 9 tons on the driving wheels 
will have a draw-bar pull of 3630 lb. A 35 horse- 
power loco-tractor weighing only 2} tons on the 
driving axle will give exactly the same draw-bar pull. 
The loco-tractor can, therefore, always start on steep 
gradients and pull at a slow speed a very good load 
up gradients up which a locomotive on rails would 
have difficulty in hauling itself. The trouble 
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Fig. 4—-FRONT VIEW 


Tractive effort per ton of axle load: Rubber tires on 
roads, 1330 lb.; locomotives on rails, 344 lb. 

In order to take advantage of these valuable 
properties, the loco-tractor system uses trucks 
running wholly upon rails. The guiding portion of 
the loco-tractor also runs on the rails, but the driving 
wheels, shod with solid rubber tires run on prepared 
strips of road metal on each side of the railway track. 
Views of the loco-tractor are given in Figs. 2 and 3 
and a drawing showing a part front elevation is given 
in Fig: 4. 

The direct advantages of this sytem, which permit 
of a railway line being very cheaply constructed, are 
as follows :—First, as there are no coupled driving 
wheels on the loco-tractor, and as the driving axle is 
fitted with a differential, very sharp curves can be 
negotiated without risk of derailment or loss of power 
or fear of damaging the track—50ft. radius curves 
offer no difficulties whatever—thus facilitating cheap 
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OF LOCO-TRACTOR 


experienced with wet or greasy rails is, moreover, 
entirely obviated. 

The internal or rolling resistance of a coupled steam 
locomotive is also high compared with that of the 
loco-tractor. The low tractive resistance of the loco- 
tractor allows full advantage to be taken of the force 
of gravity when descending slight gradients, and 
further assistance is obtained by the ability to 
disconnect the gearing from the driving wheels, so 
that on falling gradients the loco-tractor will ‘ free- 
wheel ’’ nearly as easily as the trucks. 

A trial of the system was authorised by Sir William 
Hoy, and a test section was laid down on the veld at 
Canada Junction, about nine miles from Johannesburg. 
The general manager’s instructions were that the 
test should be severe, and gradients and curves that 
would never be required in actual practice were 
accordingly incorporated in the test track. No special 
preparation of the wheel way was made, while other 
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Fig. 5—TRIAL TRACK 


construction in difficult country and~enabling the 
railway to pass through villages, &c., without 
demolishing buildings or expropriating land. 

Secondly, the weight of the guiding portion of the 
loco-tractor only is carried on the rails, and as it is not 
great a rail heavier than 16 lb. per yard is quite 
unnecessary. No matter how heavy or powerful the 
loco-tractor used may be, a heavier track than 16 lb. 
per yard will never be required, as the heavy driving 
portion of the loco-tractor runs on the special wheel- 
way and not‘on the rails. ‘ 

Thirdly, the high tractive effort obtained by means 
of rubber-tired driving wheels can be turned to full 
account hy introducing gearing between the engine 
and the driving wheels. This combination gives a 
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difficulties were introduced in the way of putting the 
super-elevation on the wrong side of curves; using 
crippled second-hand track ; omitting ballast, check 
rails, compensation for curves on gradients, &c. 
Fig. 5 shows a plan and section of the trial line at 
Canada Junction. The total length of the track was 
742 yards. The rails were second-hand and weighed 
16 lb. per yard, with 7 lb. steel sleepers and hook bolts. 
This portable track had seen considerable service on 
new construction lines. Built up portable points and 
crossings with angles of 1 in 3 were used, the radius 
of the curves at the points being 37ft. Curves in the 
track included 100ft. and 75ft. radius, and the balloon 
curve was of 50ft. radius throughout. Fairly long 
gradients of 1 in 17 and 1 in 18 were used on the 





straight, whilst there was a gradient of 1 in 18 on the 
100ft. curve, which is equivalent to a gradient of 
1 in 14 on the straight. The trucks, like the rails, 
were second-hand and weighed 6000 Ib. each. 

The loco-tractor employed was the rubber-tired 
road tractor already described and illustrated. The 
only alteration that was made was that the front axle 
was fitted with a ball socket, so that a four-wheel rail 
bogie might support the front portion of the tractor 
instead of the usual steering wheels, which, when the 
tractor is running on the railway, are raised clear of the 
ground. The weight of the loco-tractor was 
distributed as follows :—3000 Ib. on the rails and 
5655 lb. on the driving wheels. 

On the trial track the rails and sleepers were not 
ballasted, but were just laid on gravel and dirt found 
on the site. The wheel-ways for the driving wheels 
were composed of the same materials and received no 
preparation whatever beyond the pressure of the 
wheels of the loco-tractor running over them a few 
times. In view of these adverse conditions, and also 
of the fact that the track was composed of crippled 
and bent rails, it was anticipated that only low speeds 
would be possible, but it was found that the leco- 
tractor rode very easily at eighteen miles an hour on 
the straight, and took the 50ft. balloon curve at 
twelve miles an hour perfectly steadily. Three trucks 
loaded with wooden sleepers were used for the trials, 
the gross weight of trucks and load being 16 tons. 
The tractor handled this load quite easily, stopping 
and starting with full load on the 1 in 17 gradient. 

One of the most remarkable features of the test 
was the accuracy with which the driving wheels 
aligned themselves to the setting of the steering bogie 
on the rail track. No matter how many times or in 
which direction the loco-tractor ran over the course 
the driving wheel followed the same “spoor” 
exactly. The only variation noticed was after 
running much too fast round the 50ft. balloon curve. 
Even then the variation was not more than lin. 

The trucks were connected to the steering bogie of 
the loco-tractor and not to the draw-bar, as would 
naturally be expected. The advantage of this 
arrangement is that the inequalities between the 
levels of the rail track and the wheel-ways cannot 
affect the connection between the tractor and the 
trucks. It was found that the wheel-way could be 
6in. higher or lower than the rail without affecting 
the running of the train. On curves the driving 
wheels, of course, take a path of less radius than the. 
track. The special method of connecting the trucks 
obviates any difficulty arising from this cause. 
A further advantage of this method of connecting 
the trucks is that on very steep gradients, should the 
brakes on the trucks fail, the loco-tractor driving 
wheels could not be pushed off the wheel-way, as the 
pressure from the trucks is taken by the steering bogie. 

The loco-tractor may, in a few seconds, be taken off 
the track and used as a road vehicle. As a matter of 
fact, for the trials, it was simply run up two inclined 
planks till the front axle was clear of the bogie, which 
might then be wheeled out of the way. The tractor 
was then run down the planks on to the road. For 
using as a rail tractor the process was, of course, 
reversed. The driving wheels were made steerable 
for reversing, but were securely locked for forward 
running on the rail or for road work. 

As a gradient of 1 in 20 with 50ft. curves will take a 
railway line practically anywhere, and as 16 Ib. track 
has proved its ability to bear all the weight required, 
the cost of constructing lines on this principle must, 
it is pointed out, be low. The wheel-ways for the 
driving wheels should, of course, be made of a 
permanent nature, such as macadam treated with tar 
and chips on the surface, but the cost of this should 
not exceed £150 per mile. As the rails have only to 
carry a rolling load the track need not be ballasted, 
and may be indifferently laid and maintained. 

As accurate alignment and levels of the wheel-ways 
with the railway track are not absolutely essential, 
even with fast running, the maintenance will be a 
very simple. matter. The railway track is quite 
independent of the wheel-way, and can, therefore, be 
lifted, packed and renewed by the ganger without 
interfering with the wheel-ways. As regards the 
maintenance of the wheel-ways, an occasional coating 
of tar and chips every other year should suffice to 
keep it in good order for a long time, as the wear will 
not be great, owing to the use of rubber tires, light 
axle load, large wheels, and moderate speed. 

As regards construction costs, war conditions 
render any accurate estimate quite unreliable, but 
pre-war prices may be quoted to form a basis of 
comparison. The cost of a mile of railway built on 
this system over ordinary veld in South Africa would 
be approximately :—16 lb. rails, sleepers, fish-plates, 
bolts, &c. (35 tons), £320 ; earthworks and drainage, 
£250; track laying, £50; wheel-ways, £150; total, 
£770. 

Built-up points and crossings weigh 425 lb. per set, 
and cost £6,so that loops and sidings can be readily 
estimated. 

Extensive earthworks and bridges to avoid wash- 
aways are quite unnecessary, as the line should be in 
every respect a surface line. Wherever road bridges 
exist, the light railway would use them; but where 
there are none, rivers would be crossed by low 
causeways that would not be; washed away. 
Experience shows that it is almost useless to try and 
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build bridges, &c., that will accommodate such heavy 
rainfalls as South Africa experiences. 

The running costs of a railway on this system 
should, Mr. Dutton claims, be very small. Train 
working would be run more on the lines of a tramway 
than of a railway. Electric staff or tablet would be 
quite unnecessary, no signalling or interlocking would 
be required, and there would be no water supplies to 
be maintained. A loco-tractor and crew would cost 
about £2 15s. per day to run, including all running 
costs, depreciation, interest, rubber tires, annual 
overhaul, &c. Assuming a light railway thirty miles 
long, with three trains each way per day, the gross 
earnings for goods would be £30 per day if 4d. per 
ton-mile were charged, and assuming the traffic 
averaged half the distance. There would, of course, 
continues Mr. Dutton, be, in addition, a considerable 
revenue from parcels and passenger traffic. Carrying 
the mails would also be a further source of revenue. 
The cost of running the loco-tractors would be 
about £12. Traffic and maintenance expenses would 
be about £18 per day, so that such a line should be at 
any rate self-supporting, irrespective of any credit 
it may receive for traffic brought to the main line. 








THE STERILISATION OF LONDON WATER. 


THE twelfth annual report of Sir A. C. Houston, the 
Director of Water Examination of the Metropolitan 
Water Board, has recently been published. It deals 
with the results of the chemical and bacteriological 
examination of the London waters for the twelve 
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During the year under review a still further advance 
was made by the adoption of the novel procedure of 
micro-photographing the growths in the water, so as 
to yield a permanent quantitative and qualitative 
record of what actually took place in the water. No 
less than 224 minute half-tone reproductions of 
selections from the series of photographs thus obtained 
accompany the report, and they are exceedingly 
instructive. They show how widely different are the 
numerous growths met with from time to time, and it 
will be readily understood that if increases or decreases 
in resistance to filtration coincide with the appearance 
—or absence, as the case may be—of specific organisms 
a prim4é facie case has been made out against those 
organisms. As a matter of fact, Dr. Houston’s 
studies have actually led him a good deal further than 
that statement alone would imply. Into the various 
discoveries, as to the particular effects of the various 
algal growths as brought out during the investigations, 
and reviewed in the report, we have not space to go. 
One point is, however, emphasised. It is that it is most 
undesirable to admit impure flood water into 
reservoirs. 

It is a curious fact that some reservoirs appear to 
foster the growth of alge, while others do not. The 
reservoirs at Walton and Chelsea are quoted as 
examples of the latter. Walton reservoirs have not 
been so very long in use—only since 1911—so that, 
perhaps, they have not yet reached a state which 
specially favours algal growths ; but they have flat, 
clean bottoms, and attention was paid in their design 
and construction to the desirability of encouraging 
good circulation of water. Chelsea reservoirs, on the 
other hand, are old, but apparently the method of 








circulating water through them is satisfactory. The 
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four millions. Such growths as Fragillaria, Asterion- 
ella, Stephanodiscus—which, when in profusion, are 
the cause of much trouble during filtration—were 
almost completely held in check by the treatment, 
but a fresh growth, composed of such excessively 
minute cells that they passed readily through four 
folds of fine linen, developed abundantly, and caused 
serious blocking of the filters. 

The réle played by algai organisms in connection 
with water purification is, Dr. Houston explains, not 
fully understood. Some of them apparently exercise 
a useful function in reducing the hardness of water. 
Examples of these are Asterionella and Cyclotella. 
Raw Thames water inoculated with 5 per cent. of 
water from a reservoir in the Lea Valley which con- 
tained many of these organisms was kept in a_ glass 
bottle exposed to light for nineteen days. The initial 
hardness of the water was 26.44. At the end of the 
nineteen days it was 23, this figure representing a 
reduction of 13 per cent. Algal growths, too, may, 
within certain limits, increase the effectiveness of the 
protective film formed on the surface of sand filters, 
On the other hand, should they become super- 
abundant, they may seal up the filter beds so rapidly 
as to disorganise the whole machinery of sand filtra- 
tion. Inthis event they may, although quite harmless 
themselves, lead to imperfectly purified water being 
sent into supply. They may, further, impart a 
“taste” to the water, and they may so permeate a 
sand filter that the “‘ taste may persist in the filtered 
water long after the growth in the reservoir feeding the 
filter has been arrested or destroyed. 

A good deal is said in the report concerning chlorina- 
tion. During the period from April Ist, 1917, to 








March 31st, 1918, 23,426 million gallons of raw ‘Thames 
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months ended 31st March, 1918. Though somewhat 
curtailed, as compared with preceding reports, on 
account of the paper shortage, it nevertheless contains 
much that is interesting. Dr. Houston has, having 
regard to the paper shortage, deemed it necessary to 
defend the publication of reports on such important 
matters as research in connection with water supplies. 
“It is,” he remarks, ‘‘ a serious matter to withhold 
knowledge which is, or may be, economically advan- 
tageous, and it is most undesirable to carry out 
radical and debatable alterations in old-established 
waterworks procedure without a frank and responsible 
statement of the apparent necessity or desirability of 
such changes.” He remarks, too, that he knows that 
the example set by the Metropolitan Water Board, as 
regards chlorination of water, has already borne fruit 
elsewhere, and he believes that the results, if made 
widely known, may have a far-reaching effect econo- 
mically on present, impending, and future waterworks 
procedure. In this we entirely agree with him, and 
although we cannot spare the space to reproduce the 
report in full, and thus to give it a much wider circula- 
tion than it could have alone, we propose in the 
following article to draw attention to the chief topics 
discussed in it, so that our readers may have an 
opportunity of learning the principal directions in 
which Dr. Houston’s investigations were pursued 
during the year under consideration. We need only 
add that during that period the results of those 
investigations was the saving of a sum approaching 
£12,000 to show that they possessed a value that was 
by no means entirely academic. 

For many years now Dr. Houston has been engaged 
in studying the resistance to filtration of various 
samples of water. For the last three years his 
experiments in this connection have been systematised. 





water in these two reservoirs has, it is explained, some- 
times shown the presence of only a few of the very 
organisms which in other reservoirs were at the same 
time undergoing rapid multiplication ; yet no develop- 
ment occurred. It seemed, as Dr. Houston remarks, 
as if more of them were needed to start an active 
multiplication, or as if some unknown condition for 
their sustained development were missing. Two 
great offenders in the direction of algal growths are the 
Staines reservoirs, about which Dr. Houston has much 
to say. 

An interesting note is given concerning the King 
George’s reservoirs at Chingford. It appears that in 
1916 the water in them developed a peculiar colour, 
which persisted until the autumn of 1917 in the south 
reservoir, when it vanished. The north reservoir was 
still abnormal in colour during the early months of this 
year. Seen in a bottle the colour was hardly visible, 
but when viewed in bulk in the reservoirs the water 
had a decidedly reddish purple tint. When alum 
was added to the water a flocculent precipitate, which 
was decidedly pink in colour, was produced. Under 
the microscope nothing was visible to explain the 
colour until very high magnification powers were used. 
Minute cells, like cocci, embedded in a gelatinous 
material, were then observed, and—to quote Dr. 
Houston’s words—*‘ there can be little doubt that the 
red coloration was due to the presence of a Palmella- 
like growth comparable to that producing the pheno- 
menon known as ‘ red snow.’ ” 

In algal treatment the offending growths may be 
destroyed, yet the risks may remain of other and more 
resistant growths taking their place. A notable 
instance of the kind is mentioned. During 1917 
No. 1 reservoir at the West Middlesex works was being 
treated continuously with copper sulphate—l1 part in 
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water were treated by this method during 315 days 
(West Middlesex supply). and 313 days (rest of Staines 
supply), out of a total of 365 days. The intermissions 
were caused by floods, when the water was too turbid 
for filtration purposes, and stored water had to be used 
instead. The proportions were 84.3 per cent. raw 
water, and 15.7 per cent. stored water during the 
year. The dose varied according to circumstances, 
but was usually 0.5 in one million in terms of available 
chlorine. With bleaching powder—chloride of lime— 
of 33 per cent. strength this respresents 15 lb. per 
million gallons. Considerable success has, however, 
been obtained with smaller doses, as, for example, 
with 101b. per million gallons, and on the latest 
results are said to point on the whole to a probable 
reduction rather than to an increase in the average 
dose. As a result of the treatment an estimated 
saving of coal, by reason of reduced pumping, of no 
less than £15,227 was effected. The cost of the 
chloride of lime was £3485, so that there was a net 
saving of approximately £11,742. It is only sought 
now te produce at least as good a bacteriological 
result by chlorination of raw river water as would be 
effected were the water first stored in- Staines reser- 
voirs. As a matter of fact, during the period embrac- 
ing the bad winter months, from October, 1917, to the 
end of March, 1918, better results, as judged by the 
B coli test, were obtained by chlorination than would 
have been possible by storage alone. Despite the fact 
that between 70 and 80 million gallons were treated 
daily no complaints of taste in the water were received. 
It is pointed out, however, that undoubtedly chlori- 
nated river water is appreciably harder than stored 
water, because storage undoubtedly exercises a 
softening influence on hard waters, some algal growths 
having that effect, as related above. 
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The chlorinated Thames water is, prior to filtration, 
stored in the following reservoirs :— 

West Middlesex (considerable storage capacity) 

Grand Junction (only slight storage capacity) 

Kempton Park (considerable storage capacity) 
and Sunbury (very slight storage capacity) 

It is of interest to bear in mind these relative 
storage capacities when examining the six charts 
which have been reproduced from the report. and 
which represent the resistance to filtration of water 
irom various parts of the Board’s system for the years 
1915-16—before chlorination was adopted—1916—-17 
and 1917-18. Chart No. 1 refers to Walton reservoir ; 
Chart No. 2 to the Staines aqueduct ; Chart No. 3 to 
Sunbury reservoir ; Chart No. 4 to Grand Junction 
(Hampton) ; Chart No. 5 to Grand Junction (Kew) ; 
and Chart No. 6 to West Middlesex No. 6 reservoir. 
It is to be observed that the higher the figures the 
better the results obtained. The first thing to notice 
is the consistently good quality from the point of view 
of filtration on the Walton reservoir water. The 
absence of,algal growths in this reservoir has already 
been referred to. The next feature which will be 
remarked, and which is brought out very clearly in 
Charts Il. to V. inelusive, is the decided effect of 
chlorination. In the charts the full line curves relate 
to the year 1915-16, before chlorination had been 
begun ; the dotted line curves represent the results 
achievedjdurmg the year 1916-17, when chiefly 
chlorinated water was passed down the Staines 
aqueduct ; while the broken line curves show the 
results obtained during the year 1917-18, when 





almost entirely chlorinated water was in use. 
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inconvenience, annoyance, or semblance of danger to 
the public.” 

A further instance is given in the report to show the 
advantage obtained by chlorination. It is set out in 
a table, which we reproduce, and which gives a com- 
parison between the numbers of aeres of filter beds 
cleaned during the year ended March 31st, 1915, and 
that ended March 31st, 1918. These two years are 
chosen because during the intervening period either 
chlorination or inhibitory algicidal treatment with 
copper sulphate was in process of trial, and are not 
therefore representative of chlorination treatment 
alone :— 

Acres of Filter Beds Cleaned. 


Year ended Year ended 
Mar. 3lst, 1915. Mar. 31st, 1918. 


Sunbury (East London) os 94.16 84.84 
Kempton Park .. .. .. 183.00 183.75 
G. Junction (Hampton) 101.386 66.379 
G. Junction (Kew)... .. 75.66 41.€8 
West Middlesex 292.99 119.76 


It will be observed that in all cases save one the area 
cleaned in 1917-18 was Jess than in 1914-15—n three 
cases very much less. It is suggested that, as regards 
Kempton Park, the reason why the result after 
chlorination is a little bit worse than it was without 
it, is that the sand used may be a little too fine or 
too fine relatively to the speed of filtration. 

The two great factors which militate against 
successful chlorination are, says Dr. Houston, extreme 
cold and short contact. Separately, but still more in 
conjunction with one another they tend to prevent 
sterilisation, and if sterilisation takes place owing toa 
super-dose the water is apt to have a_ chlorinous 


Chart V. Grand Junction (Kew) 
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samples, those neutralised with SO, were completely 
free from taste. Indeed, the slight earthy flat taste 
of the river water often noticed appeared to be 
removed or disguised, not infrequently by super- 
chlorination and SO, treatment. 

Such large doses as those just referred to are not 
needed or used in practice, and naturally it is desirable, 
not only from the point of view of expense, but also 
because neither chlorine nor sulphurous acid gas is 
separately innocuous in other than small doses, to keep 
the doses as small as possible. Unfortunately, how- 
ever, it is with the minor doses that trouble may be 
met with. With such doses as | in 500,000, and 1 in 
1,000,000, there is an occasional element of uncertainty. 
Sometimes with, and sometimes without, neutralisation 
with SO,, and occasionally in both cases, the treated 
water had a taste not easily to be defined. Some 
observers, says Dr. Houston, speak of it as a 
‘“chemist’s shop flavour,” others as an “ iodoform 
taste.” At any rate, there is a taste of some kind, and 
Dr. Houston, with his characteristic straightforward- 
ness, remarks that no good purpose can be achieved 
by concealing difficulties, and it is no use hiding the 
fact that ‘“‘ with some waters, and in certain circum- 
stances, the margin between really successful sterilisa- 
tion, and the absence of taste in the case of delicate 
palates, is a fine one.’”” Whether this faint “‘ iodoform 
taste ’ so-called, could be detected after filtration is, 
he thinks, perhaps doubtful ; but, on the other hand, 
it is possible that a sand filter might ad-sorb and store 
the taste in the substance of the bed for a time, and 
yet that finally it might appear in the filtrate, in 
which event, even if the treatment were stopped, the 





Chart VI. West Middlesex N° 6. Reservoir. 
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CHARTS SHOWING THE EFFECTJ;OF CHLORINATION ON THE RESISTANCE TO FILTRATION OF THAMES WATER 


We have arranged the averages of the three periods 
in the following table :— 
Resistance to Filtration Results— Averages. 


Year. Chart Chart Chart Chart 
ag Ill. nV r. 
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These curves and figures bear striking testimony to 
the efficacy of chlorination in decreasing the resistance 
to filtration to Thames water when that water is taken 
direct from the aqueduct and filtered immediately 
after treatment, or when it has been stored after 
treatment in reservoirs of small capacity, and the 
storage period consequently short. The bad results 
obtained early in 1916 are due to the fact that chlori- 
nation treatment had not been then resorted to. 

If, now, Chart VI. be examined it will be found that 
the results obtained in 1916-17 and 1917-18, though 
better than those of 1915-16, are very far from being 
good. The reason given is that the storage capacity 
of the reservoir dealt with—West Middlesex No. 6—is 
large, and the period of storage a good deal longer 
than in the other cases. The reservoir, according to 
Dr. Houston, ‘‘ contains the ‘ seeds’ so to speak, of 
past growths, and the effect of the chlorination has 
been largely lost. In consequence, a re-development 
of growths occurs, although happily not attaining the 
dimensions previously encountered. There would 
thus seem to be full confirmation of the writer’s pre- 
vious prophecies that probably a chlorinated water 
would filter best if not stored too long subsequent to 
chlorination. It is not disputed that in interfering, 





or seeming to interfere, with the laws of Nature, there 
may be many disappointments, but, on the evidence 
so far available, the creation of purely artificial con- 
ditions has resulted in the: saving of a large sum of 
money, and the partial solution of many filtration 
These results have been attained without 


difficulties. 





taste, and to contain active chlorine. By a super- 
dose is meant a dose in excess of what is actually 
required under more favourable working conditions. 
Apparently a good deal of difficulty was met with 
during very cold weather in applying pure chlorine, 
and Dr. Houston states that, as a result of the experi- 
ence gained, it is evident that either the gas must be 
added as a solution to the water to be sterilised, or else 
some improved form of porous diffuser must be dis- 
covered. Then, as regards length of contact, it is 
always best to provide for so prolonged a contact that, 
however cold the water may be, the active chlorine 
will have disappeared, and the water sterilised when 
the time comes to use it. In practice, however, this, 
for one reason or another, may be impossible, and in 
such cases, especially during very cold weather, 
superchlorination and dechlorination may be of 
advantage. The dechlorination may be effected by sul- 
phurous acid gas (SO,) which, in doses far greater than 
would ever be required in practice, confers no taste 
per se on Thames water. It has been noticed, how- 
ever, that in laboratory work, when using minute 
doses of chlorine which are too small to produce the 
familiar chlorinous taste, a slight ‘‘ iodoform-like”’ 
taste develops. This development may occur (a) 
after a water has been dechlorinated ; (b) only before 
dechlorination ; (c) both before and after dechlorina- 
tion. In other words, it is impossible to predict 
accurately when it will take place. Apparently, too, 
it has only been observed when very small doses of 
chlorine are used. No-taste except perhaps the original 
taste has ever been observed after gross chlorination 
and dechlorination. .. “‘ Hence,” remarks Dr. Houston, 
‘in certain cases there may, so far as taste 7s con- 
cerned, be an advantage in heavily chlorinating a 
water and then dechlorinating it.’’ It was, in fact, an 
outstanding feature of the tests that with the stronger 
doses, despite the extremely noticeable and practically 
unbearable chlorinous taste of the non-neutralised 


water might taste for some time afterwards. At 
present it is impossible to say whether this so-called 
‘* jodoform ”’ taste is separate from, or really the same 
as, the chlorinous taste, except in degree. If the 
latter, it may be that, owing to its subtle character, it 
makes a different appeal to the senses than stronger 
doses would. From the practical point of view, 
however, it matters very little whether the “ chlorin- 
ous ” or “‘ iodoform ”’ tastes are identical in nature, or 
intrinsically different, since both are objectionable. 
The results obtained in treating New River water 
are also discussed. It is pointed out that the chlorina- 
tion of the New River water is an entirely different 
problem to that of Thames water. In the case of the 
Thames the object is to avoid pumping charges, and 
to render the water as pure after chlorination as it 
would have been if stored in Staines reservoirs. In 
the case of the New River the storage is wholly 
inadequate, and the rate of filtration is about double 
that practised at the other works of the Board. With 
inadequate storage the exclusion of impure flood 
water is a physical impossibility, and the rate of 
filtration cannot be slowed down if the normal supply 
is to be maintained. The use of sterilising agents was 
resorted to with the idea of making out a case for 
delaying, at least, if not removing the necessity for the 
construction of expensive storage reservoirs. As far as 
actual sterilisation is concerned, the results obtained 
during the year under review were most encouraging, 
and Dr. Houston remarks that if safety were the only 
goal to be aimed at he would have no fear of the 
future, but that to combine safety with a tasteless 
water, in the case of the New River, is a most difficult 
problem. However, during the year, by the exercise 
of constant vigilance and care, practically no com- 
plaints as regards taste were received, though at least 
on one occasion the treated water was on the border 
line in that respect. It may be explained that many 
laboratory experiments were carried out with New 
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River water, and that they, as did those with Thames 
water, showed that super-chlorination and dechlorina- 
tion—either with SO, or sodium sulphite—produced 
a tasteless water. With small doses of chlorine, how- 


HOG ISLAND SHIPBUILDING YARD, PHILADELPHIA 





ever, it was found that the “ iodoform ”’ taste might 
develop, and in that case dechlorination was generally 
useless as a corrective. 

Before leaving this interesting report of Dr. 
Houston’s, we may mention that he contradicts the 
assertion emphatically made in certain quarters that 
one great advantage of using liquid chlorine instead of 
bleach solution, is that with the former the sterilising 
action is practically instantaneous. The assertion is, 
he states, in his experience, untrue. Moreover, he is 
not prepared to say, on the information at his disposal, 
that the use of liquid chlorine abolishes “ taste ”’ 
troubles. On the contrary, he has had “ taste” 


troubles with both liquid chlorine and bleach. 








SHIPBUILDING IN THE UNITED STATES. 





TuHE efforts which are being made by the United 
States to cope with the situation brought about by 
the German submarine campaign, are on a colossal 
scale even for a country which is renowned for vast 
undertakings. That the Americans have entered 
into the war in anything but a half-hearted manner 
is well recognised in this country, which has looked 
with admiration on the remarkable results which have 
been achieved in very many directions. The full 
magnitude of the activities of our Transatlantic allies 
has, however, not yet been realised, nor will it or can 
it be till the time comes when much which is now kept 
secret, so that the enemy may have no idea of it, may 
be divulged, and that will probably not be before the 
end of the war. Still there is much that can be said, 
and in the following article we propose to put before 
our readers some account of what has been and is now 
being done in the way of replacing tonnage which has 
been lost during the progress of hostilities. ro 

Under the energetic control of the United States 
Shipping Board the whole shipbuilding industry of 
the country is devoting itself whole-heartedly to the 
production of ships in the quickest possible manner, 
and not only are the previously existing yards em- 
ployed to their utmost capacity, but special new 
establishments are in course of construction, the 
process of shipbuilding being commenced before the 
full completion of those establishments and as soon as 
ever berths for laying keels can be got ready. One 
of these yards will, when it is finished, and it is not 
very far from being in that condition now, be the 
largest in the world. It is that at Hog Island, on the 
Delaware River, just below Philadelphia. The area 
of land which was acquired for it is nearly 850 acres. 
It has a water frontage of no less than two miles, 
and some part of it reaches as much asja mile 
from the river. Although plans for the yard were 
discussed as long ago as May of last year, the actual 
contract for its construction was not signed until the 
20th September, so that work on it had to be carried 
on right through the winter. Simultaneously with 
signing the contract for the yard, the American 
International Shipbuilding Corporation, the property 
of which it is, entered into a contract to build 50 
vessels of 7500 tons deadweight carrying capacity 
and six weeks later signed yet another contract by 
which it undertook to construct 70 further vessels 
each of 8000 tons deadweight capacity. When the 
undertaking is fully in operation it is anticipated that 
on an average a ship will be launched every two days, 

The design of the yard includes the laying down of 
no less than 50 ships, all of which are well under way, 
and many of them actually completed. By April 
the building of ships had actually commenced and 
it is confidently anticipated that, by the end of the 
year no less than fifty vessels will have been put into 
the water. ‘The fifty slips are to be controlled in ten 
groups of tive each, all being under the direction of a 
central administration. Ten of them are being con- 
structed in concrete ; the others are of wood on wood 
piles. They extend for over a mile of river front 
and all of them will be entirely covered in so that 
work may be continued no matter what are the 
weather conditions. 

The vessels which are being and will be built are all 
to be single-screw steamers fitted with geared turbines 
and water-tube boilers. The 7500-ton ships are 
40lft. long overall, and 390ft. long between per- 
pendiculars. They will have a 54ft. moulded beam, 
a 32ft. moulded depth, and will draw 24ft. when 
fully loaded. The hulls are divided into five cargo 
holds with oil fuel bunkers alongside the boiler-room. 
The 8000-ton vessels are to be 450ft. long overall, 
with a length on the water-line of 435ft. The moulded 
beam is to be 58ft., the depth to the upper deck 40ft., 
and the draught fully loaded 28ft. The weight of 
the steel in the hull of the larger vessel will be 3400 
tons, and the weight of the machinery in working 
order 750 tons. The total weight of the vessel 
unloaded will be 4460 tons. With a deadweight 
carrying capac.ty of 8000 tons, the total displacement 
will therefore be 12,460 tons, while the gross tonnage 
is 6200 tons. The turbines are to have a shaft horse- 
power of 6000, and the cruising radius is given as 
being 8000 nautical miles. The 7500-ton ships are 





ton vessels are to be fitted to carry troops as well 
as cargo. 

The amount of money involved in the undertaking 
is said to be no less than two-thirds of the total cost 
of the Panama Canal. For the construction of the 
plant the American International Shipping Corpora- 
tion is to receive no direct remuneration, but it is to 
be paid a minimum fee of 41,000 dols.—roughly 
£8200—for each of the smaller ships, and 65,000 dols. 
—roughly £13,000—for each of the larger vessels. 
There are also to be bonuses—or penalties as the 
case may be—of 300 dols, say £60, a day, according 
to whether the vessel is completed before or later 
than its schedule time, the maximum bonus or 
penalty for any one vessel being limited to 14,000 
dols., say £2800. 

There are to be seven outfitting piers, each having a 
length of 1000ft. and a width of 66ft. They will 
extend over a length of foreshore of about a mile. 
Each pier will efficiently accommodate four vessels at 
a time—two on each side—for fitting out purposes, 
so that the arrangement of the yard makes it possible 
to have as many as fifty ships on the stocks and 28 
being fitted out at the same time. 

The outstanding feature of the whole undertaking 
has been the speed with which the work has been 
carried out. Some idea of the rapidity of the opera- 
tions will be gathered from the series of engravings 
given in our Supplement. The first keel was actually 
laid 44 months after the turning of the first sod. 
Within five months of thecommencement of operations 
on virgin soil, 26,000 men were occupied on the site. 

The bringing together and housing of such an army of 
workers were in themselves no easy problems to solve. 
The majority are drawn from Philadelphia and the 
surrounding dis.ricts, but barracks had to be erected 
for 6000 men. The buildings, together with 
workshops, mess halls, storehouses, training school, 
&c., will cover over 20 acres. Thirty-nine miles of 
water piping have already been laid and a complete 
sewage treatment plant designed to cope with a works 
roll of 35,000—the number which will eventually be 
continuously employed—has been provided. Already 
some 10,000 meals a day are being served in the yard 
canteens. The precautions taken to deal with out- 
breaks of fire include the establishment of a fire bri- 
gade of 90 firemen, some of whom will always be on 





to be cargo carriers pure and simple, but the 8000- 
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duty; and the provision of 260 hydrants and seven 
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AFTER TURNING FIRST SOD 


|} miles of hose pipe. Towers have been erected in 


several parts of the yard on the tops of which a con- 
stant look-out for fires will be maintained, 

The difficulties encountered and overcome during 
the progress of the work have been very considerable, 
and make what has been achieved, and the rapidity 
with which it has been carried out, all the more note- 
worthy, more especially as during the last winter the 
weather conditions were unprecedented in their 
severity. The wintry weather not only accentuated 
the already congested state of the railways, and hence 
caused delays in the delivery of constructional 
materials, but the severe frost caused the ground at 
the site to become so hard that it was no longer 
possible to continue excavation work. In a manner 
truly typical the American engineers tackled the 
situation. They laid steam pipes in the ground and 
by the aid of them,in conjunction with the copious 
use of live steam, made it possible to continue 
operations. It is to be imagined that the method 
was not cheap, but it was effective, and by its employ- 
ment many valuable weeks were saved, and speed 
was much more important than cheapness. We under- 
stand that the pre-arranged progress schedule has 
been maintained, and this in spite of the fact that in 
the original plans the yard was only laid out for the 
construction of 7500-ton vessels. The decision to build 
8000-ton ships necessitated a certain amount of 
rearrangement, including the provision of two 
separate main storage and classification yards for 
the materiai. 

The system of “ fabrication ’’ as it is called is being 
employed to the absolute maximum possible. We 
gather that no less than 95 per cent. of the steel 
which will be built into the hulls will be “* fabricated ”’ 
outside the yard and delivered ready for erection and 
riveting. No fewer than 3500 engineering works 
scattered throughout the United States will be en- 
gaged in manufacturing the different parts, and all 
the huge mass of material involved will be brought to 
the yard by rail, the average journey being of no less 
length than twenty days. To usin this country such a 
statement as that is hardly conceivable, but it is 
actually true. The yard is in direct connection with 
the Pennsylvania and the Philadelphia and Reading 
railroads. No fewer than 300 railway wagons will 
have to enter the yard every day, and be allocated to 


the classifying yards, and from them sent on to the. 
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THE RESULT OF THREE DAYS’ WORK-—FIRST BUILDINGS AND CRANE ERECTED 


VIRGIN LAND AS IT WAS ON SEPTEMBER 20th, 1917 
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FOUR WEEKS LATER THAN VIEW ABOVE 


THIRTY-ONE WEEKS AFTER COMMENCEMENT 


THE TWENTY-FIRST SLIPWAY, 
HULL ON THE TWENTY-FIRST SLIPWAY, 
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VIEW TAKEN NINETEEN WEEKS FROM CUTTING FIRST SOD VIEW TAKEN DURING THE SEVERE WEATHER AT THE END OF FEBRUARY 1918 
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SHIPBUILDING YARD AT HOG 


ISLAND, 


PHILADELPHIA 











store yards or slipways, as the case may be. For this 
internal transport alone 75 miles of railway have had 
to be laid. Twenty-five locomotives and 500 wagons 
will be always in service. The main storage yard is 
over two miles long, but it will only hold a two weeks’ 
supply. For the manufacturing of the remaining five 
per cent. of the material which had to be done on the 
spot, since it could not efficiently have been “ fabri- 
cated,’ special shops have been built. 

As can well be imagined, the successful carrying 
out of such an undertaking necessitated the most 
careful working out of every detail. Every single 
part of the ships was most accurately studied so that 
the manufacture of it, in quantity, might require the 
fewest number of operations. Curves have been 
dispensed with to the greatest possible extent. The 
sides and bottoms of the vessels are made straight 
for the maximum possible distance. The decks are 
without crown or sheer, and everything possible has 
been done to simplify, not only the fabrication of the 
parts, but the fitting of them together so as to form 
the hulls. 

The slipways have been placed at a distance of 
105ft. apart from centre to centre. Those used for 
the 7500-ton vessels are 400ft. long, those for the 8000- 
ton ships being 50ft. longer. Between each of the 
ways there are four steel derrick towers, each 66ft. 
high, 23ft. wide, and 47ft. long. Each of them carries 
two booms of sufficient length to serve the entire 
width of the slips, so that each vessel has eight jibs 
available for its erection. So as to give a depth of 
water of 18ft. in front of the slipway, a total of a 
million cubic yards of material will have to be dredged, 
while a further three million cubic yards will have to 
be dredged alongside the fitting-out piers. 

Some of the shops on the site are of large size’ 
For instance, the frame plate and angle shop measures 
638ft. long by just over 223ft. wide. It is divided 
into three. bays, and is furnished with six ten-ton 
overhead travelling cranes. The plate and angle 
correction shop is just one-third the size. There are 
two machine shops, 200ft. long by 60ft. wide ; two 
smiths’ shops, one covering 16,500 square feet, and the 
other 15,000 square feet, with an annexe of 7200 
square feet ; a pipe shop, 200ft. long and 60ft. wide ; 
a galvanising shop of the same length but 10ft. 
narrower ; a compressed air tool shop covering over 
11,000 square feet, and a template shop 400ft. long 
and 60ft. wide. 

As regards power for working the various machines, 
&e., in the yard it was not deemed necessary to 
install a special station, as a supply of electricity was 








GENERAL VIEW OF WORKMENS’ BARRACKS 


available locally. A considerable amount of power 
is, however, required. For example, the compressed 
air installation alone, which has to deal with as much 
as 75,000 cubic feet of free air per minute, and which 
is said to be the second largest air compressor plant in 
the world, needs 15,000 horse-power to drive it. Each 
group of ten slipways has its own compressor house, 
and each house contains three sets of electrically 
driven air compressors, each capable of dealing with 
2200 cubic feet of free air per minute. There are no 
fewer than 600 motors for driving the machinery in 
the yard, and altogether they represent a total of 
28,000 horse-power. In addition to the foregoing 
there is a large central heating plant and a high- 
pressure pumping station for general purposes in the 
yard andffor the fire mains. 

In discussing the whole undertaking our New York 
Contemporary, Marine Engineering, from which 
much of the information contained in the foregoing 
has been derived, remarks that the keynote to success 
in carrying out the system of ship construction 
adopted at Hog Island lies in an elaborate system of 
production control and transportation. The former 
is so developed that it will be possible to tell, in a few 
minutes, the numbers of every article going into the 
ship which is in the yard; the spaces available for 
material; the number of parts ordered, and the 
number that are en route to the yard. Upon this 
production-control department and the traffic depart- 
ment rests the burden for speeding up the building of 
the ships. At the work on the slipways the men are 
divided into specialist gangs, each performing one 
particular operation. These gangs serve on one group 
of five ways and are shifted from one way to the next 
for each particular job, so that as the work on the 
fifth way is finished, a new ship will be ready for the 
same operations on the first way. The same progress 
from hull to hull is then repeated. With this system- 
atic progress of the work by gangs specially trained for 
one operation, it is believed that the work can be 
speeded up to the maximum output of the yard. 
We may say that work will be carried out in eight- 
hour shifts, which, with overtime and day and night 
shifts, will keep the plant in operation practically 
continuously. 

Both the plant and the ships have been designed 
and are being constructed by the American Inter- 
national Shipbuilding Corporation, acting as agent for 
the United States Shipping Board Emergency Fleet 
Corporation. The undertaking is being supervised 
by Rear-Admiral F. T. Bowles, who is assistant 
general manager of the Fleet Corporation. 








TESTING LABORATORY AT THE FIAT WORKS. 





In our issue of December 7th last, we printed a 
short account of the engine testing department of the 
Fiat Company, of Turin. We are now enabled to 
give the following particulars regarding the excellent 
arrangements for testing raw and finished materials, 
which this energetic firm has made, together with 
the series of views of different laboratories which are 
reproduced herewith and on page 558. The Fiat 
Company, it may be remarked, has always attached 
considerable importance to laboratory work, and it 
laid the foundations of the chemical, mechanical, and 
micro-photographic laboratory, which we are about 
to describe, some twelve years ago. At the present 
time it claims to have the finest privately-owned 
laboratory in Italy, if not in Europe. 

The different departments comprise a chemical 
laboratory, a metallography room, a physical testing 
section, a photographic section, and a section for the 
investigation of various products, comprising 
varnishes, case - hardening compounds, &c. The 
chemical laboratory is a fine hall, with four work 
tables for titrations, quantitative electrolysis, dis- 
tillations, extractions, &c. There are also a series of 
twelve burettes, a bench and frame for electrolysis, 


hot air desiccating furnace, a Soxhlets apparatus, 


stills, a blowpipe, a water bath, a small fume cupboard 
for sand bath evaporations, and a reagents cupboard. 
There is a separate room for quantitative estimation 
of carbon and sulphur. Against the walls are fitted 
two Corleis apparatus, one opposite the other, for the 
estimation of carbon. The operator can thus watch 
both pieces of apparatus, in which the carbon in 
wrought iron, cast iron or steel are oxidised by a 
chromo-sulphurie carbonic acid mixture. Another 
apparatus, a Goutal-Mahler’s globe, is used in 
estimating the carbon by the combustion of the steel 
or iron in the presence of oxygen under pressure. 
A third apparatus, the Bollet-Campredon, is used for 
the estimation of sulphur in mineral ores, &c. 

One of the most interesting sections of the chemical 
laboratory is the microscope and weighing room. 
On a marble table attached to the wall are two 
Sartorius’ balances accurate to one-tenth of a milli- 
gramme; a third balance, used for work of medium 
importance, is accurate to half a milligramme, and 
a larger balance is accurate to half a gramme. In the 
same section there is a large microscope for examina- 
tions under natural illumination, a special room for 
calculations and recording results, and also a library. 
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In addition, there is a main library containing more 
than two hundred volumes on chemistry, physics, 
and mechanics. 

The preparation of metals for micro-photographic 
examination is carried out in the physical test room. 
The microscope room is large and contains a modern 
metallo-photographic microscope, the source of light 
being an are lamp. The object to be examined is 
carried on’a mobile plate and is reversed on the lens, 
so that only one surface need be planed. The 
microscope is carried on a marble table with a metal 
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Another impact testing machine delivers a series of 
blows on the test piece while it is being revolved. 
A special machine is employed to measure wear under 
friction. The load on the two surfaces in contact 
can be varied at will. A Martens apparatus with 
mirrors is employed to. measure slight elongations 
and the elastic limit. 

Forming a part of the laboratory is a photographic 
section,- which in addition to producing micro- 
photographs carries out all the photographic work of 
the different technical departments of the factory. 


frame, which is provided with a special arrangement | Although it is very completely fitted and entirely 


to prevent vibrations, and is fitted with a camera to 
obtain micro-photographs. 
The physical test section comprises a large, well- 
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modern in its installation, this section does not call 
for any special description. 
A department of great value in these days of oil 
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lighted hall, divided into two unequal parts, in the 
smaller of which is a workshop for the preparation 
of the objects to be examined. The machinery 
comprises a press, a milling machine, a grinder, 
a polishing wheel, all electrically driven, and a Meker 
furnace. There are also benches with vices and hand 
tools. In addition to preparing samples for test, 
this workshop carries out repairs and constructs 
instruments, accessories, and apparatus for the 
laboratory. 

In the physical test room proper, there are two 
machines for tension and compression. The larger 
press has a maximum capacity of 50 tons, and the 
smaller of 15 tons. Both have a pendulum dyna- 





and petrol shortage has been established to recover 
the constituents of mixtures of mineral oil, paraffin 
and petrol, which come from the engine washing room. 
There are two stills, one with a capacity of 70 litres, 
the other with a capacity of 210 litres, by means of 
which petrol is recovered as the first product of 
distillation, and then a light paraffin which is made 
use of in the varnishing department. The mineral 
oils employed in the preparation of case-hardening 
compounds are not distilled. 

Its laboratory department is rightly looked upon 
by the Fiat Company as of the highest importance. 
The most experienced men obtainable are employed 
in it, and no effort is spared to keep the plant and the 





A PORTION OF THE CHEMICAL LABORATORY 


mometer and hydraulic compressor, the larger one 
being operated by an electric motor, and the smaller 
one by hand. Resistance tests under shock are carried 
out with a drop hammer having a drop of 20ft., and 
hammers weighing from 11 lb. to 2201b. The point 
of rupture is registered on a diagram-drum. Two 
electric motors operate the hammer and the drum. 
There are two Brinell hardness testing machines, and 
a Shore scleroscope. Shearing or torsional tests are 
carried out on a machine operated by hand, but 
titted with a change-speed mechanism, and capable 
of a torsional effort of 150 kilogram-metres. The 
impact testing machine is designed to test four objects 
at a time; it is operated by an electric motor. 





methods abreast of the latest developments in the 
scientific world. 








MINISTRY OF MUNITIONS ORDERS. 


AGRICULTURAL AND DAIRY MACHINES, 
IMPLEMENTS AND VEHICLES. 


THE Minister of Munitions has ordered that (a) on or 
after the Ist day of July, 1918, no person shall offer to sell, 
sell or deliver any agricultural or dairy implement not 
purchased by him direct from the manufacturer thereof 
unless he shall hold a permit from the Minister of Muni- 


tions for such sale or delivery ; and (6) on or after the Ist 
day of July, 1918, no person shall offer to sell, sell or deliver 
any agricultural or dairy implement purchased by him at a 
price exceeding the net cost thereof delivered to him by 
more than 171/, per cent. where such net cost 
amounts to £40 or upwards and by more than 
25 per cent. where such net cost amounts to less than 
£40, provided that this clause shall not apply to any 
offer, sale or delivery of :—(1) Any agricultural implement 
at a price not exceeding £2. (2) Any dairy implement 
at a price not exceeding £1. (3) Any part of an agricul- 
tural or dairy implement at a price not exceeding 10s. It 
is further ordered that every person dealing in agricultural 
or dairy implements is to keep a complete record of all 
such dealings and the price at which every implement is 
purchased or sold by him and is to furnish to the Director, 
Agricultural Machinery Department, Ministry of Muni 
tions, as and when required by him, such returns as may 
be asked for 

Second-hand machines, implements, vehicles, or articles 
are not included in the Order. 

All applications for permits under this Order so far as 
they relate to England, Scotland and Wales are to be 
addressed to the Director, Agricultural Machinery Depart- 
ment (Price Control Section), Ministry of Munitions, 
8, Northumberland-avenue, W.C. 2, and so far as they 
relate to Ireland, to the Secretary, Department of Agri- 
culture and Technical Instruction, Upper Merrion-rtreet, 
Dublin. 

In conjunction with this Order, the Minister of Muni- 
tions has taken steps to control the prices chargeable by 
manufacturers for all agricultural and dairy machinery 
and implements, and no manufacturer is to be allowed 
to receive any part of the percentages which are charge- 
able in addition to the manufacturers’ prices to cover 
agency, distribution, and other selling expenses. 


MACHINE TOOLS AND WOODWORKING 
MACHINES. 


A cIRCULAR letter has been addressed by the Ministry 
of Munitions to all controlled establishments pointing 
out that it is an offence, under Regulation 30a of the 
Defence of the Realm Regulations, for any person to buy 
or sell a machine tool or woodworking machine without 
the permission of the Ministry, even although such tool 
or machine may be described as “scrap,” and stating 
that in view of the fact that it has been brought to the 
notice of the Ministry that in certain cases machines have 
been bought and sold as “ scrap ” in contravention of the 
regulations those regulations in future will be rigidly 
enforced. 

The Machine Tool Department, Charing Cross-build- 
ings, Embankment, must be notified of any machine tools 
or woodworking machines alleged to be “ scrap,” which 
a firm may have for disposal, so that inspection can be 
made on behalf of the Ministry. The firm will be informed 
as soon as possible after an inspection has been made 
whether the machine tools in question have been classified 
as ‘“‘serap”’ or as “ serviceable” machines. 

If the machine is classified as “‘ scrap,’’ the fact will be 
notified by the Ferrous Scrap Department, Whitehall-place, 
S.W. 1, and such “serap’’ machine may only be dis- 
posed of in accordance with the instructions received 
from that department. If the machine is classified as a 
‘*‘ serviceable *’ machine, the fact will be notified by the 
Department of Engineering (Central Clearing House 
Section) and the machine will, in that event, be placed 
on the list, kept by the Ministry, of second-hand machines 
available for transfer, and notification of its ultimate 
disposal will be sent by the Machine Tool Department 
of the Ministry. 


HIRE OF RAILWAY WAGONS. 


Ir has recently come to the notice of the Minister of 
Munitions that in many cases unreasonable rates of hire 
are being demanded for privately owned railway wagons. 
Tne Minister therefore has decided that in the administra- 
tion of the Order of the 29th December, 1916, made by him 
under the Defence of the Realm Regulations controlling 
second-hand railway material, no permits for hiring will be 
granted at rates exceeding the following :— 

12-ton wagon .. .. 8s 3d. per week, 
10-ton wagon .. .. 7s. 3d. per week, 
8-ton wagon .. 6s. 6d. per week, 


these rates to include the keeping of the wagon in repair 
by the lessor. 

Tnese rates are applicable only to wagons in such a state 
of repair and of such design that they will be passed by the 
railway companies for main line traffic and for carrying 
the loads stated. Tie maximum rates will be allowed only 
for wagons of the best type for any specific class of traffic. 
Hiring agreements will be limited to the duration of the 
war and six months afterwards. 

All applications for sanction to hiring agreements at 
present awaiting decision will be dealt with on the above 
basis, and notification will be duly made to those con- 
cerned by the Railway Materials Licenses Department, 
Ministry of Munitions, Whitehall-place, S.W. 1, the 
Department. of the Ministry responsible for the administra- 
tion of the above-mentioned Order. 

About 790,000 privately owned railway wagons will be 
affected by the new Order. At present there is no com- 
munity in the ownership of these wagons, and as a 
result :— 

(a) Government Departments have frequently found it 
difficult to obtain sufficient wagons for the transport of 
war material. 

(6) The coal, iron, and steel trades have been particularly 
affected. The organisation of carriage of war material, of 
partly finished articles, and of the completed products 
from factory to quayside has been difficult. 

(c) As @ consequence rates of hire have risen to an 
excessive degree. Whereas at the outbreak of war the 
price of hire (with responsibility for repairs) seldom 
exceeded 3s. 6d. per week for a 10-ton wagon, rates of 10s. 
to 12s. are now being paid, and as much as 15s. and 20s. 
has been asked. 

It is in these circumstances that the Minister of Muni- 
tions has interposed by limiting the rates of hire. At the 
same time steps have been taken to prevent excessive 
speculation in second-hand wagons. 
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RAILWAY MATTERS. 


A COLLISION occurred on the 15th inst. in Aberdeen 
Joint Station, between a Caledonian passenger train and a 
North British light engine. A boy was killed and some 
passengers injured. 

On the evening of the 18th inst. a wagon was derailed 
during shunting operations at the Penge station of the 
South-Eastern and Chatham Railway, and before an 
approaching passenger train could be warned, it ran into 
the wagon. There were no fatalities. 


In submitting the Post-office Estimates, on the 12th 
inst., the Postmaster-General said that the mails had been 
affected by the restriction of the railway services. The 
Post-office (London) Railway promised to be of great 
value, but it would be impossible to complete its construc- 
tion until after the war. 

Dourina the three months ended March 3ist last, on 
the railways of the United States, 27,220 locomotives 
were repaired,as compared with 23,038 in the correspond- 
ing three months of 1917. ‘The increase of 4182 was made 
up of 1018 in January, 1306 in February, and 1858 in 
March. The gain for April was estimated at 1900. 


At the end of the year 1917 the Delaware and Hudson 
Railroad had 318 freight locomotives, which was 11.95 per 
cent. morethan in 1907. The aggregate tractive power in that 
interval was increased 49.99 per cent; the average trac- 
tive power 33.98 per cent., and the number of freight ton- 
miles 63.1 per cent. Train loads have been increased 
from an average of 432 tons in 1910 to 747 tons in 1917, 
or an incr&ase of 73.02 per cent. 


TE return to England of Mr. L. Billinton, the locomotive 
sup2rintendent of the London, Brighton and South Coast 
Railway, is announced. Mr. Billinton was a member of a 
mission which went to Roumania and thence to Russia. 
He was at Rostoff-on-the-Don when Bolshevik troops 
captured the town. Though arrested he was unharmed, 
and eventually left for Moscow in the private railway car 
of the secretary to a Bolshevik minister of state. 


In reply to a deputation of London Members of Parlia- 
ment, the President of the Board of Trade spoke of the 
urgent necessity under present conditions of cutting down 
passenger traffic, particularly for pleasure purposes, and 
said that if the deputation would wait until the effect of 
the new regulations was carefully considered, he would 
then bs able to say more definitely what, if any, action 
he would be prepared to take. He expressed great sym- 
pathy with the case of young people under eighteen years. 


Tue Annalist (New York) said, in a recent issue, that 
the one great interrogation point of the American ship- 
building programme was not in the shipyards nor in the 
fabricating shops, but in the transportation question. 
There was not to-day an important yard which could not 
go ahead at much greater speed than it is now making, 
if only it could get the steel. The steel was on the way, 
but the railroads had not vet fitted into the scheme suffi- 
ciently to deliver it at the rate at which it must be de- 
livered. 

THE construction of the first railway undertaken in New 
South Wales was commenced in July, 1850, when the 
colony extended from Bass Strait in the south to Torres 
Strait in the north, and embraced the areas now known as 
Victoria and Queensland. The separation of Victoria 
took place the following year, and that of Queensland a few 
years later, and the partition of the original colony into 
three units, without any uniform policy in the matter of 
railway construction, was productive eventually of that 
hbugbear of railway administration met with at each border, 
viz., break of gauge. The line above referred to, commenced 
in 1850, was designed to provide communication between 
Sy.ney and Parramatta, and was undertaken by the 
Sy.iney Railway Company. The company was unable to 
complete the work, which was taken over in its unfinished 
state by the Government, in 1854, and completed and 
opened for traffic in September, 1855. 


THE immense increase in railway traffic due to the 
active participation of the United States in the war 
increased correspondingly the quantity of petroleum and 
of petroleum distillates consumed as locomotive fuel in 
1917, despite their mounting cost and growing scarcity. 
Statistics compiled under the supervision of Mr. J. D. 
Northrop, of the United States Geological Survey, Depart- 
ment of the Interior, from reports submitted by all 
railway companies that operated oil-burning locomotives 
in the United States, show that the quantity of fuel oil 
consumed by them in 1917 was 45,707,082 barrels, an 
increase of 3,580,665 barrels, or 8.5 per cent. over 1916, 
and a larger consumption than in any other year. The 
total distance covered by oil-burning engines in 1917 was 
146,997,144 miles, and the average distance covered 
per barrel of fuel consumed was 3.2 miles. Oil-burning 
locomotives were operated in 1917 over 32,431 miles of 
line in twenty-one states. 


In an article appearing in an American contemporary 
it is shown that the operating income of 114 railways in the 
United States was 90,000,000 dols., or 60 per cent. less in 
the first three months of the present year than it was in the 
first three months of last year. Returns from 191 lines 
which had been published by the Interstate Commerce 
Commission made, it was pointed out, a better showing, 
although not much better. In the three months these 
lines had an increase in operating revenues of 57,400,000 
dols. The increase in their operating expenses was 
162,000,000 dols., and the increase in their taxes and un- 
collectible revenues was about 3,490,000 dols. In con- 
sequence their operating income declined from 189,900,000 
dols. to 81,600,000 dols, making a loss in operating income 
compared with last year of 108,000,000 dols., or 57 per 
cent. The encouraging feature of the returns, however, 
is that those for March were much better than those for the 
entire three months. The decline in the operating income 
of these lines in March was only from 73,787,000 dols. to 
67,352,000 dols., or about 9 percent. If the results for the 
three months should be taken as an indication of what the 
earnings and expenses will be during the entire year the 
outlook would have to be regarded as very bad. On the 
other hand, if results in March may be taken as an indica- 
tion of those which will be gained during the rest of the 
year, the outlook is very much better. 





NOTES AND MEMORANDA. 





THERE are sixteen wells in a Galician oilfield of a depth 
of over 5000ft., one yielding oil from strata which had been 
reached at 5873ft.—nearly a mile and a furlong. 


TuE Leeds automatic telephone exchange is the largest 
automatic exchange in Euro It is equipped for 6800 
subscribers, but will ultimately serve 15,000 subscribers. 
The next largest automatic exchange is at Portsmouth, 
and has 5000 subscribers. 

AccorpInG to Sir Boverton Redwood, it is estimated 
that at the present rate of increase, both of consumption 
and of the output of petroleum, the known oilfields of the 
United States will be exhausted by the year 1935. The 
world’s present production of crude petroleum is stated to 
be equivalent to seventeen gallons per head of the 
estimated population of the earth. 


SPECIFICATIONS governing concrete construction gener- 
ally require that 1-2-4 concrete be used in the best 
elass of reinforced concrete construction. In other 
reinforced concrete work, and in some mass concrete work 
1-3-5 concrete is specified, while in other mass work, 
such as dams, gravity retaining walls, &c., 1-3-6 con- 
crete is generally required. 


Great Britain is now taking over 50 per cent. of the 
total lead exports from the United States, as compared 
with only about one-third for all of 1917. Canada’s 
consumption has dwindled from 61,000,000 Ib. to 6,000,000 
for the seven months ended January 31st last. Of the 
January lead exports, 75 per cent. went to Great Britain, 
whereas in the entire ten months ended October 3lst, 
1917, Great Britain absorbed only 10 per cent. of the total. 


In the course of a paper read by Mr. F. B. Lounsberry, 
before the Cleveland (Ohio) Engineering Society, on the 
manufacture of crucible steel, the author said there were 
certain grades of steel which they had not been abletomake 
satisfactorily in the electric furnace. One of them is high 
speed steel containing tungsten. The author thinks the 
reason is that tungsten, due to its high specific gravity, 
settles into the bottom of the furnace, and is not circulated 
uniformly throughout the bath. 


PARADOXICAL as it may seem, there is a two-stage steam- 
driven air compressor at Newport, R.I., that shows a 
volumetric efficiency of 116.8 per cent.,as shown in the 
records of tests on file in Washington. The reason is given 
by a writer in Power as follows :—The cold-air inlet is a 
long pipe extending to the river bank, and when suction 
starts in the compressor it sets in motion the long column 
of air in the inlet pipe, the momentum of which partly 
compresses the air in the low-pressure cylinder before the 
inlet valves are completely closed. 


THE University of Illinois has. issued a bulletin by 
Messrs. A. C. Willard and L. C. Lichty, entitled ‘* A Study 
of the Heat Transmission of Building Materials.’”” One 
of the conclusions arrived at is that air space construction 
is of value at low temperatures, but not at high tempera- 
tures. In all cases the heat transmission across an air 
space will rapidly increase,not only with an increase in 
temperature difference in the enclosing walls, but also with 
the same difference of temperature if the absolute values 
of the enclosing wall temperatures are increased. 


A REMARKABLE test has been carried on in Chicago to 
ascertain the ‘“‘ point of destruction-’ in reinforced con- 
crete. A building erected in 1909 for heavy printing work 
had to be demolished to make way for the Chicago new Union 
Station. The sixth floor chosen for the test was a four- 
way flat slab construction, designed for a live load of 
250 Ib. per square foot. Into this flat was conveyed a 
million and a quarter pounds of pig iron, applied in incre- 
ments of approximately 200 lb. per square foot, until a 
weight of 910 lb. per square foot had been reached. The 
time between the first and last loads covered a period of 
twelve days. Professor A. N. Talbot, of the University 
of Illinois, who conducted the experiment, estimated that 
a load of 1500 Ib. per square foot would have been neces- 
sary to produce a collapse, and he decided it would be of 
greater value to watch the recovery of the floor after the 
removal of the load than to cause complete collapse. 


IN a paper on the audibility of gunfire on the Continent 
at Chignal St. James, near Chelmsford, recently read 
before the Royal Meteorological Society, Mr. Miller Christy 
said that the most interesting point in connection with his 
observations was the fact that there is apparently (1) a 
regular and well-defined season or period during which the 

e is usually audible with ease, and that it is 
followed by (2) a longer season or period during 
which the gunfire is seldom or never heard. Mr. 
Christy’s observations indicate that in Essex con- 
tinental gunfire is only heard during the summer months. 
On the other hand, evidence collected by W. Brand, and 
published in the Meteorologische Zeitschrift in February, 
1917, indicates that in Germany at places 100 kiloms. or more 
from the firing line such sounds are only heard during the 
winter. Thus it appears that in summer the outer zone 
of audibility lies to the west of the source of sound, in 
winter to the east. No theory hitherto put forwagd in 
explanation of the existence of the outer zone of audibility 
is in accord with this generalisation. 


ONE good effect of the lighting restrictions will be that 
it will make many householders read their electricity meters 
once a week. When they have mastered this accomplish- 
ment it will begin to dawn on them what an admirable 
servant an electricity meter is. If they are skilled ob- 
servers they may be able to detect slight differences in its 
rate, but unless they are very skilled, or the meter does 
something outrageous, it will not be safe to dispute the 
reading with the supply company. From a long experience 
of *‘ disputed ” meters, says Mr. C. H. W. Gerhardi, in his 
book on ‘Electricity Meters” he finds, from official tests, 
that only about 10 per cent. of them are outside the limits 
of permissible error. He has known, however, a meter 
where the thousand dial of the cyclometer counting train 
made a jump of 2000 units instead of 1000, and yet on 
inspection of the train and on an official test over the 
disputed part of the dial it behaved normally. The con- 
sumer, however, being a careful man, entered the weekly 
readings in a book, and thus proved conclusively its 
nefarious deed. A flaw in the mechanism, discovered 
later, proved how it happened. 








WE are informed that Sir Charles A. Parsons has 
consented to fill the office of President of the Polytechnic 
School of Engineering, Regent-street, W., in succession 
to the late Mr. Charles Hawksley, Past-president of the 
Institution of Civil Engineers. : 


Accorp1neG to the Ironmonger, an industry that is new 
to the South of England is being brought to London. It 
is the production of hollow-ground razors, plant for 
which is being laid down in London and wounded soldiers 
are being trained to operate it. 


In a permanent mesh change speed gear-box invented 
by Mr. F. Sabel, each pair of gears is provided with a 
spring operated clutch which tends to keep it in operation, 
but, by a system of levers, all clutches but the one selected 
are held out of contact at a time. 


THE aluminium industry of all countries has been con- 
siderably developed since the war started. The annual 
report of the Swiss company at Neuhausen shows greatly 
increased output and large profits during the past year. 
A sum of some £200,000 has been set aside from the gross 
profits of the year to provide further hydraulic power to 
extend operations. 


AccoRDING to a statement by Dr. Addison, on the 10th 
inst., the Government, after full consideration of the 
various proposals submitted to them for a ship canal 
between the Forth and Clyde, was of opinion that at the 
present time no operations should be undertaken with 
such a scheme in view. It had been decided not to make 
any further survey at present. 


Tue German Government has resolved to enlarge the 
Koenigsberg Canal at a total cost of 14. 2*million marks. 
The original canal with a depth of 6 m. cost about 12 million 
marks, and soon became inadequate. Even before the war 
the harbours of Danzig and Stettin had been deepened to 
take ships of 8 m. draught. The depth of the Koenigsberg 
harbour will now be increased to 8.5 m., and the canal 
will be deepened to a similar depth. 


THE manufacture of tin-plates in Germany has recently 
increased to such an extent that Germany hopes to be able 
to export this product on the conclusion of peace. Before 
the war the greater bulk of Germany’s supply came from 
England. In view of the scarcity of tin, new processes 
have been brought out to recover this metal from old 
tin-plates, and the tin deposits of Germany that were 
formerly considered as too poor to work are now being 
exploited as far as possible. 


THE London County Council has been authorised by 
the Admiralty to nominate a number of boys for entry in 
January, 1919, as boy artificers in the Royal Navy, and is 
accordingly prepared to consider applications for nomina- 
tions. The number of nominations being strictly limited, 
a very high standard will be required. The Admiralty 
expect candidates to have educational attainments at 
least equal to that of boys selected by it for similar 
posts by open competition. Application forms (T. 2/249) 
may be obtained from the Education Officer, London 
County Council Education Offices, Victoria Embankment, 
W.C. 

A GERMAN municipal factory is using tar successfully 
in place of tar oil as a fuel for Diesel engines driving 
rotary water pumps delivering 1100 to 1200 cubic metres 
per hour against a head of 12.5 m. The method is to 
heat the tar to 30 or 35 deg. Cent. by the circulating water, 
and then pass it slowly under a head of 4 m. through 
a bed of gravel about I6in. thick. The size of the gravel 
particles is from 1 to 1.5 mm. The filter is placed high 
up and the tar flowing from it is heated by exhaust gases, 
so that it reaches the fuel pumps at 70 to 80 deg. Cent. 
The filter works without attention for about four weeks, 
and complete combustion is obtained in the working 
cylinders. 

WE learn from the Ironmonger that the Birmingham 
Corporation is willing to pay 20s. per ton for old tin cans, 
the substance of which, of course, is almost wholly steel, 
not tin. This material can be treated either by the hot 
process, when the steel scrap recovered is worth about 
60s. a ton, or by the electro-soda process, when it is worth 
about 100s. a ton. In the hot process the material is 
heated in a muffle to just about the melting point of tin, 
when the tin is supposed to run off. In practice, however, 
most of it is driven into the steel, and impairs the value of 
that metal for re-melting purposes. Even with the 
electro-soda process the weight of tin recovered is 
necessarily very small, says our contemporary. 


In a test recently made in California, under the auspices 
of the Capital City Motor Cycle Club, Howard Fical, 
riding a twin-cylinder Harley-Davidson motor-cycle, made 
what is claimed to be a record run as regards fuel con- 
sumption. In the presence of witnesses the tank and 
earburetter of the machine were completely drained, 
and one pint of gasoline—or petrol as it is called in this 
country—measured with a druggist’s standard measure 
was poured into the tank. Then Fical, accompanied by 
several observers, who travelled on motor-cycles with 
side-cars, started from Sacramento, going southward on 
the road to Stockton. When his machine stopped for lack 
of fuel the cyclometer registered 44.2 miles, which is 
equivalent to 353.6 miles to the gallon. Throughout the 
entire journey a speed of approximately 37 miles an hour 
was maintained. 


THE Council of the Royal Society of Arts has 
awarded the Society’s Silver Medal to the authors 
of the following papers read before the Society 
during the past session:—W. Lawrence Balls, Sc.D, 
Manager of Cotton Investigations for the Fine 
Cotton Spinners and Doublers’ Association, ** Examples 
of Applied Science in the Cotton Industry”; George 
Martineau, C.B., ‘‘ Sugar from Several Points of View” ; 
John B. Farmer, D.Sc., F.R.S., Professor of Botany, 
Imperial College of Science and Technology, ‘‘ The Rubber 
Planting Industry’; Martin O. Forster, D.Se., F.R.S., 
“Organic Chemistry in Relation to Industry”’; H. M. 
Surtees Tuckwell, M.I. Mech. E., ‘‘ The Tata Iron and 
Steel Works’; Sir Walter Egerton, K.C.M.G., Governor 
of British Guiana, 1912-17, ‘“‘ British Guiana and the 
Problem of its Development.” 
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The Future of British Shipbuilding. 


WE present to-day a Supplement which gives rise to 
sober reflection. It illustrates, by a number of 
views taken at different dates, the progress of the 
great American shipyard at Hog Island, near Phila- 
delphia. This enormous ship factory is under con- 
tract to complete fifty 7500-ton deadweight fabricated 
ships before the year is out, and seventy more vessels 
of slightly higher tonnage have been ordered. The 
construction of the yard was begun last autumn, and 
was carried on vigorously despite the rigours of an 
American winter, and it is now so far advanced that 
at least two vessels are already drawing towards 
completion. It has two miles of front on the Delaware 
River, and it extends backwards about a mile. There 
are fifty building slips, and seven fitting-out piers, 
each 1000ft. long. About 35,000 men will be normally 
engaged, and the yard will work without intermission 
in eight-hour shifts. As it is anticipated that a hull 
will be completed every hundred days, and as there 
are fifty building—or more properly “‘ assembling ”— 
slips, it is obvious that the output will be in the 
neighbourhood of one hundred and fifty tramp 
steamers per year. We hope the significance of these 
figures will not be overlooked. But Hog Island is only 
one of several new yards. At Newark Bay there are 
twenty-eight slipways and equivalent fitting-out 
accommodation, and at Bristol, Pa., an old manufac- 
turing site has been converted in the space of four 
months into a yard which is capable of turning out 
sixty 9000-ton cargo ships in eighteen months. These 
three are the great new Government yards, and to 
them must be added one hundred and thirty private 
concerns which are also engaged on the construction of 
@ vast American mercantile marine. 

Statistics are dry things, and striking as these 
figures are, we fancy the reproductions which appear 
in our Supplement to-day will do more to bring home 
to the average man what America is doing than 
columns of tables. The object lesson they present 
can surely not escape attention, and they cannot fail to 
give every thinking man cause for the gravest reflec- 
tion. For many a long year these islands have 
enjoyed an almost unchallenged position in the ship- 
building industry. We could build ships better, 
faster, cheaper than any other country, and we 
enjoyed in consequence a trade of enviable propor- 
tions. Our success has led to a dangerous feeling of 
self-confidence. Even now you may hear ship- 
building people speak slightingly of the American 
effort ; so often has America failed to beat us in this 
industry that they cannot bring themselves to believe 
that she will ever succeed. The men in the shipyards 
are permeated with that idea ; they deem our position 
still unchallengeable. We invite them to study 
the pictures we give and to reflect again. We ask 
them to consider what America is going to do with the 
Hog Island, the Bristol, and the Newark yards after 
the war. Is she likely to discard them? Is she 
likely to convert them into factories for other pro- 
ducts? Is she likely to throw away a great trade 
that she has long sought, and which the fortunes of 
war have put into her hands? For ourselves we say 
with absolute conviction that America has come, and 
come to stop, as an astute and industrious competitor, 
and that if we wish to retain even a reasonable share 
of the shipbuilding industry of the world every man 
engaged in that industry will have to strive as he has 
neverstriven before. Inone year—1913—we turned out 
twomilliontonsofshipping ; that figure, in the view of the 
Departmental Committee of the Board of Trade, must 
be our standard output for the future. It is none too 
high. “It is probable,” we said in an article on 
“Our Merchant Navy,” in our issue of June 14th, 
“that, in spite of additions to our tonnage, the 
effectiveness of our merchant navy will be reduced by 
at least 25 per cent., and that at a time when the 
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demand for tonnage will be greater than ever ’’— 
when the war ends—and we continued, “ It seems 
probable that America alone will turn out more 
merchant tonnage this year than the United Kingdom. 
Needless to say, however much we may be satisfied 
with this prospect at the moment, we cannot regard it 
with equanimity in looking at the future.” Whilst 
the war lasts we view with satisfaction the efforts of 
America, of Holland, of Scandinavia, of Canada, of 
Japan, for every new ship that is launched makes 
more certain the overthrow of Germany’s ruthless 
maritime campaign, but we shall be fools indeed if we 
blind our eyes to the fact that is staring us inthe face, 
that all these Powers are bidding for a larger share of 
the trade that was once ours, and that nothing but 
the greatest exertions can save us from losing an 
industry on which so much of our national progress 
is based. 

We do not write in any pessimistical spirit. This land 
has still the natural advantages that it has always en- 
joyed, and it has a longer experience and more trained 
ship-yard men than any other nation. We are 
confident that we can maintain the output of “ two 
million tons net of merchant shipping ”’ for which the 
Board of Trade Committee calls, and with that we 
may rest satisfied. We write then, not because we 
look upon the competition of America, Japan, 
Holland, and Scandinavia as overwhelming, but 
because to meet it we must recognise it, and must put 
behind us that feeling of overweening confidence. 
We address ourselves particularly to the shipyard 
‘workers. It is estimated that from 60 to 70 per cent. 
of the value of every ship that is built goes direct to 
labour. If they but bear that fact in mind they will 
see how much they have at stake if they lose their hold 
upon the industry. How much depends upon their 
efforts and their attitude cannot be estimated, but 
they cannot ignore the fact that if prices are driven 
up by excessive labour costs, or if output is reduced 
by bad time-keeping and restrictive methods, or by 
sheer idling, then all the efforts of the managements 
or the Government will fail to stop the gradual decline 
of the industry. It would hardly be an exaggeration 
to say that everything depends on them. Better 
organisation, greater technical knowledge, more 
research, keener trade methods, may play their part, 
but in the long run they can do no more than give 
labourthe means of being more efficient. It is to labour 
we must look for the recovery of the trade, despite the 
keenest competition, and we are confident that when 
labour recognises that American competition is 
serious, and appreciates how much it has at stake, it 
will gird itself for a greater effort. 


Water Sterilisation and “Taste.” 


In another column we review at some length the 
twelfth annual report of Sir A. C. Houston, the 
Director of Water Examination of the Metropolitan 
Water Board. Our readers are fully aware of the 
important work which has been carried out in the 
past by Dr. Houston, and the present report does not 
certainly lessen his reputation for patient investigation 
and acute deduction. It largely confines itself to 
two questions, (a) the resistance of water to filtration, 
and (b) the treatment of water with chlorine, either 
in the pure state or in the form of bleach or—to use 
its ordinary commercial name—-chloride of lime. It 
describes the progress made in studying these two 
aspects of water supply in the Metropolis during the 
year ended on March 31st last, and it shows how 
that chlorination, in addition to bringing about a 
bacterial purification of raw Thames water, as great as, 
and greater than that occasioned by fairly prolonged 
storage in Staines reservoirs, has a beneficial algicidal 
effect, so that the acreage of filter beds which has to 
be cleansed in a given time is very considerably 
decreased. Algz, if profuse in growth, may operate 
most detrimentally on filter beds, and to have dis- 
covered an additional means of arresting such growth 
is no small achievement. We say “ additional” 
because, of course, copper sulphate has been found to 
give good results in that direction. Perhaps, however, 
the outcome of Dr. Houston’s studies which will 
appeal most strongly to the inhabitants of ‘‘ Water 
London,” is the saving of nearly £12,000, which was 
brought about during the year. The estimated value 
of the coal saved by reason of the water being treated 
by chlorination instead of being pumped into 
reservoirs was about £15,227, while the cost of 
chemicals was £3485, the net saving thus amounting 
to £11,742. As a fact, the saving might, we think, 
well be put at more than this sum, for, as a con- 
sequence of the treatment, less labour had to be 
devoted to the cleaning of filter beds. Moreover, if 
we remember rightly, Dr. Houston in an earlier report 
stated that the cost of labour for working the 
sterilising process was less than that necessary for 
pumping, the same volume of water being dealt with 
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in each case. In addition to the actual saving in 
money realised by the Board, must, of course, also 
he counted the fact that the coal was not burnt, so 
that there was a further saving of labour and money, 
which would otherwise have been expended in mining, 
hauling, &c. So much for Thames water. Chlorina- 
tion was also applied with good effect in the case of 
the New River water, for which there is inadequate 
storage, sc that very high filtration rates have to be 
employed in order to meet the requirements of the 
area supplied from that source. It need scarcely be 
said that such a combination of circumstances makes 
the production of a perfectly safe water exceedingly 
difficult, yet by the exercise of constant vigilance and 
care and the judicious employment of chlorination, the 
task was satisfactorily carried out during the year 
under review. 

It must not be supposed, however, that no troubles 
were met with, for that was far from being the case. 
One was the difficulty of adding gaseous chlorine to 
the water in the required quantity. Apparently that 
particular problem has not yet been completely 
solved. The report states that, with the apparatus 
used, quite successful results were obtained during 
the warm weather, but that when the air and water 
temperatures fell below a certain point success was 
not. so easily obtained. By artificially warming the 
building in which the chlorine regulating apparatus 
was housed, the difficulties so far as that part of the 
installation was concerned, were largely overcome, 
but it is stated that, as a result of experience gained, 
during the cold weather, with that portion of the 
equipment which lay outside the building, and hence 
could not readily be heated, the conclusion was 
arrived at that either the chlorine will have to be 
added as a solution to the water to be sterilised, or 
else that some other form of diffuser than that 
actually employed will have to be discovered. The 
question is still under careful investigation, and we 
have little doubt that the difficulty will be overcome. 
There would appear to be no reason why it should 
not be, since the New York water supply is, we believe, 
still being satisfactorily dealt with by means of pure 
chlorine, and the climatic conditions of New York 
are very much more severe than are those of this 
country. It has to be remembered, however, that 
the conditions in the two cases are not quite similar, 
for, whereas at New York the chlorine is applied to 
the water when it is under pressure in pipe lines, in 
the London experiments it was applied to water 
running in open channels. The form of diffuser 
employed at New York is a carborundum sponge. 
We presume that a similar diffuser is used by Dr. 
Houston. Unfortunately, he does not particularise 
as to the nature of his trouble, beyond saying that it 
is only met with in the cold weather. But whatever 
it is, and even supposing that neither the present 
diffuser can be got to work properly nor any other 
be found satisfactorily to replace it, there is obtainable 
certainly one type of chlorine apparatus in which the 
gas is applied to the water to be treated, dissolved in 
accurately measured volumes of water. We fully 
anticipate, therefore, that what may be termed the 
physical troubles mentioned by Dr. Houston will, 
eventually, be successfully surmounted. 

Another trouble of an entirely different character 
has, however, been encountered. It appears that, 
whether Thames or New River water be in question, 
when using large—apparently no matter how large— 
doses of chlorine, the water is absolutely without 
taste after it has been de-chlorinated by means of, 
say, sulphurous acid gas. This is so, even though the 
water before being neutralised may have been so 
strongly chlorinated and to have what is described as 
an “ extremely noticeable and practically unbearable 
chlorinous taste.” It is not desirable, however, from 
the point of view of expense, and for other reasons, 
to use such large doses of chlorine and neutraliser. 
Very much smaller doses of the former are sufficient 
to bring about the desired sterilising effect, and, 
indeed, we gather that, as more and more experience 
is gained, the tendency is to make the doses smaller 
and smaller. Unfortunately, however, when small 
quantities of the reagent are employed, a peculiar 
“taste”? may make its appearance in the water, 
sometimes before and sometimes after neutralisation, 
and occasionally both before and after that process. 
It does not always come ; nor can it be foretold when 
it will or not. Various descriptions of the “ taste ” 
are given in the report, but Dr. Houston most often 
alludes to it as being “ iodoform-like” ; and so far 
he has been unable to determine whether it is separate 
from, or whether it is the same as, the chlorinous taste, 
though differing from it in degree. The two smells 
or tastes when dealing with large bulks of the 
substances are, of course, unmistakable, but as 
Dr. Houston remarks, “ it is well to remember that 
sometimes the senses may tolerate an excess and yet 
resent an infinitesimal remainder, although, of course, 








it is more often the other way round.” Everyone is 
familiar, for instance, with the fact that a person 
may be able to eat onions in quantity with relish and 
yet turn with loathing from a piece of bread which 
has been cut, or on which butter has been spread 
with a knife imperfectly cleaned after cutting onions. 
The present trouble would appear to be very much 
on a par with this example, and Dr. Houston’s 
“infinitesimal remainder ” is a phrase that seems to 
be particularly apposite. The amount of chlorine 
used is so very small in comparison with the water 
treated—perhaps one part in a million—that it is 
really wonderful that any taste should remain, and it 
is satisfactory to note that it was not in the distribu- 
tion system that the trouble made itself felt, for 
during the year such care was taken that practically 
no complaints were received from consumers, though 
Dr. Houston freely admits that on one occasion, at 
any rate, the water was on the border line in respect 
of taste. It was in the laboratory where the “ taste ” 
was discovered and investigated, and it will, doubtless, 
be in the laboratory, too, where means will be found 
to counteract it or to prevent its development. Itisas 
yet uncertain whether the “taste” would persist 
after slow sand filtration, though the presumption 
is that it would not. Still there is no certainty that, 
even if the filter did, at first, remove the taste, there 
would not come a time when it got so full of it that 
any water passed through it would become tainted. 
If this were to happen, it would be most unfortunate, 
since the distribution system of the particular area 
affected might become charged with water having an 
exceedingly nasty flavour; for however innocuous 
the “iodoform-tasting’ water may be—and 
undoubtedly is—it must certainly be most unpleasant 
to drink. However, we feel sure that the matter can 
safely be left in the hands of Dr. Houston, who has 
given it as his view that the only course to pursue is 
to continue experimenting, encouraged by the 
successful results—bacteriologically and financially— 
obtained up to the present, and even during periods 
when the raw water was in anything but a satisfactory 
condition. 








THE FUTURE OF ELECTRIC POWER SUPPLY. 





Apart from the usual domestic matters, the whole 
of the Conference of the Incorporated Municipal 
Electrical Association, which was held at Manchester 
on June 20th and 21st, was given up to a discussion 
on “‘ The Future of Electric Power Supply.’ For 
the most part, naturally, the debate turned upon the 
recently published report of the Board of Trade 
Committee on Electric Power Supply, upon which 
Mr. Harold Dickinson, chief electrical engineer to 
the Liverpool Corporation, and Bailie Smith, Convener 
of the Glasgow Electricity Committee, may be said 
to have represented the municipal electrical interests. 
Looking down the list of names of the members of the 
Committee, it is obvious that there must have been, 
as indeed there in fact was, considerable variation in 
opinions, and the publication of a unanimous report 
suggests much give and take all round. The 
Incorporated Municipal Electrical Association gave 
evidence before the Committee, but when all is said 
and done, the outstanding feature of the discussion 
at Manchester was the expression of a strong dis- 
satisfaction with many of the details of the scheme 
for the future supply of electricity in this country, 
as outlined in the report. It was not one of irrecon- 
cilable opposition, because the general principles 
upon which the scheme is based were accepted, as, 
indeed, they could not otherwise be, seeing that they 
have been propounded by supply station engineers, 
as Mr. C. H. Wordingham, President of the Institution 
of Electrical Engineers, pointed out, for the past 
thirty-five years, and have been adopted wherever 
circumstances permitted in various parts of the 
country, an instance being Manchester. Incidentally, 
the view was expressed that the Board of Trade 
Committee's report wipes out the Coal Conservation 
Sub-Committee’s report, the tone of which was 
condemned utterly. Whilst, therefore, the latter did 
not enter very prominently into the debate, some 
interesting figures were given emphasising the 
limitations of transmission distances in this country, 
apropos the proposal of the Coal Conservation Sub- 
Committee to erect sixteen large stations. 

Dealing first with the comments on the Board of 
Trade Committee’s report, however, whilst the general 
principles of it were accepted, the details came in for 
much criticism, and it is clear that the municipalities, 
or at least many of them, including some of the more 
important, hold the view that the policy outlined by 
the Committee has been dominated too much by the 
power company interests on the Committee, and as 
there appears to be good ground for believing that a 
Billis actually being drafted on the basis of the report, 
the urgency of the municipalities taking immediate 
action to get their point of view placed before those 
responsible for the Bill was emphasised. With that 
object in view, a resolution was passed at the annual 
business meeting of the Association on Friday, June 
21st, that a special meeting should be called, when 
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the Bill is published, the Council meantime havin 
gone into the matter, or, in any event, a meeting ix 
to be called not later than six months hence for pro. 
posals by the Council to be placed before the members, 

As we have said, the Board of Trade Comittee’, 
report, in its principal recommendations, appears to 
follow more or less defined and anticipated lines, 
and the creation of a central authority was generally 
welcomed. Mr. 8. L. Pearce, city electrical engineey 
at Manchester, in a speech in which he more or legg 
pleaded with station engineers to assist in making 
workable some scheme based on the Committee's 
report, called attention to a number of details which 
will need further consideration and amendment, 
He welcomed, as did all those present, the advocacy 
of the principle of public control as against the 
capitalistic ownership and control foreshadowed jn 
the Coal Conservation Sub-Committee’s report, and 
the evident desire of the Committee to work upon 
the basis of existing prevailing conditions.  Inei. 
dentally, he expressed pleasure that many of the 
recommendations of the Lancashire and Cheshire 
Joint Supply Committee had found a place in the 
Board of Trade report. He criticised a number of 
minor points, and specially mentioned that having 
pronounced in favour of District Boards constituted 
on a public ownership basis, the Committee later in 
the report introduced the principle of contracting out. 
The terms proposed for acquiring existing stations 
would, he thought, probably constitute one of the 
chief, if not the chief ground of criticism. The 
Committee had, no doubt, intentionally ignored 
* good will”? in view of the national necessity for 
cheap electricity, but whilst the proposed terms of 
acquisition might deal fairly with undertakings which 
had made sufficient provision for depreciation they 
would unfairly benefit those undertakings which, in 
the past, had: shirked making adequate provision, 
and whose main object hai been to make large 
profits, either for relief of rates or dividends to share- 
holders. This matter was taken up keenly by 
later speakers, especially in the case of those under- 
takings which have adopted the policy of giving no 
rate aid out of electricity profits. Mr. Pearce also 
received considerable support for the view that a 
substantial drop in the prevailing prices for electricity 
cannot be expected for a considerable time, and for 
that reason alone the attempt to reconstruct the 
conditions under which the supply of the country is 
maintained should be made at once. Incidentally 
it may be pointed out that some feeling was shown 
that the inference which it was apparently intended 
that the general public should draw from the Coal 
Conservation Sub-Committee’s report was that 
electric power at phenomenally low prices is within 
the region of practical politics within a comparatively 
short time, and at more or less standard figures all 
over the country. Attention was directed to the fact 
that exceptionally low prices for power are not a 
sine quad non in many industries, and that whereas a 
fraction of a penny may be necessary in some cases, 
as, for instance, the electro-chemical industries and 
such like, that condition does not apply universally. 
A case was referred to in which the reduction of the 
cost of power by 50 per cent. only reduced the total 
cost of the article by 1 per cent. 

Bailie Smith, of Glasgow spoke of the need for all 
pulling together and sinking personal and_ local 
interests for the national interest, and Mr. C. H. 
Wordingham, said it was his intention to suggest to 
the Council of the Institution of Electrical Engineers 
the appointment of a Committee representative of all 
interests, company, municipal, manufacturing and 
financial, to consider the report in all its aspects, with 
the object of arriving at some general consensus of 
opinion which could go forward as the opinion of the 
electrical industry as a whole. 

Mr. 8S. E. Fedden, chief electrical engineer at 
Sheffield, expressed dissatisfaction with and doubt 
on several points, which, he said, needed careful 
watching. For instance, under Clause 45 (2), the 
District Board could delegate its powers to a company 
composed largely of consumers in the district. This 
opened up the possibility of the large consumers, 
who might be manufacturers of plant, getting control 
of the area, to their own advantage. Then it was 
laid down that the District Boards should make no 
divisible profit. How could this apply if powers were 
given to a company to exercise the duties of a District 
Board ? Again, he viewed with suspicion the right 
of the District Board to supply large consumers direct 
from the main transmission line. He foresaw the 
best paying consumers of the distributor who would 
work under the Board being acquired in this way. 
Mr. Fedden also gave some interesting figures of the 
cost of producing energy at a station miles away from 
the load, and one close to it. He had got out figures 
for a station 10, 20 and 30 miles away, assuming an 
ideal site as regards water and coal, with a capacity 
of 100,000 kilowatts, a 66 per cent. load factor, 
and 0.8 power factor. At a distance of one mile, 
with 11,000 volts, a bulk supply could begiven- 
with underground cables—at 0.275d. per unit; at 
10 miles with 30,000 or 33,000 volts it was. 0.274d. 
per unit; and at 20 miles with 30,000 volts it was 
0.314d. At 20 miles with overhead cables it worked 
out to 0.304d. at 30,000 volts, and at 30 miles with 
40,000 volts 0.33ld. per unit. Taking everything 
into consideration, he came to the conclusion that he 
could put down a power station with cooling towers 
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near to his main load, and supply his consumers at 
20 per cent. less than these figures. (These figures 
confirmed some views expressed by Mr. Pearce on the 
subject of the limits over which economical supply 
can be given from large power stations. Mr. Pearce 
does not think that future generating stations will be 
placed more than twenty miles apart.) 

Mr. R. A. Chattock, city electrical engineer at 
Birmingham, regretted that the suggestion he made 
in his Presidential address in 1914, that the large 
municipalities should meet and try to formulate a 
scheme, was never acted upon. There was, he said, 
no reason whatever why an electrical association of 
municipal corporations should not have been formed 
to organise properly the supply throughout the 
country. The suggestion, however, did not bear 
fruit, and they were now asked to consider a scheme 
which was in the nature of a compromise between 
Government, municipal and company control. Whilst 
liking the broad outlines of thescheme, he criticised the 
position with regard to the delegation of a District 
Board’s powers to a company, and also the terms of 
purchase of existing undertakings, and suggested that 
a valuation board should be set up by the Com- 
missioners to value each undertaking on consistent 
lines. On the question of long distance transmission, 
he mentioned that comparing a power station twenty 
miles away, with one close to the centre of the 
demand, there was a net saving in the cost of current 
delivered at the distributing centres of 5 per cent. in 
favour of the latter, and there was the additional 
advantage, often overlooked, that the same generating 
plant was able to supply 74 per cent. more units for 
sale when working on the same load factor, this 








one, that is to say, it involves the discussion only of 
certain times, lengths and speeds, and not masses and 
forces. At first sight, therefore, it appears that it 
should yield fairly readily to ordinary mathematical 
treatment. But when we attempt so to investigate 
it, even in the relatively simple case of a torpedo 
discharged against a moving ship, we soon become 
entangled in a mass of very cumbersome and complex 
expressions, from the study of which it is next to 
impossible to arrive at a general view of the influence 
of the various factors involved. On the other hand, 
it has been found that a very clear conception of the 
whole problem can be obtained by studying it 
graphically. Although we have failed to find 
the problem thus treated in any literature to which 
we have access, we refrain from suggesting that the 
facts established by the treatment are not already 
well known in the proper quarters. Our object is 
merely to discuss the problem in a manner that will 
appeal to and interest the general reader. 


CONSTRUCTION AND OPERATION OF TORPEDOES. 


Certain elementary facts connected with the 
construction and operation of modern torpedoes 
should be noted in the first instance. Thus the 
horizontal course followed by a torpedo after it is 
discharged is very approximately a straight line 
coincident with the horizontal prolongation of the 
centre line of the torpedo tube from which it is fired. 
Any force tending to deviate it to right or left from 
this line is counteracted by the gyroscopic mechanism 
with which it is fitted. In the case of a torpedo-boat, 
the torpedo tube is mounted on a pivot. The course 





more or less parabolic path. Even so, it remains 
true that the solid angle subtended by the target 
within the limits of which the centre line of the barrel 
must be trained is inversely proportional to the 
square of the range. In the case of a torpedo, the 
action of the hydrostatic valve makes it unnecessary 
—within limits—to pay attention to the vertical angle 
subtended by the target. Given a correct setting of 
the hydrostatic valve, the depth of the target—the 
draught of the ship—can be eliminated from our 
considerations. In torpedo practice, therefore, the 
apparent size of the target is inversely proportional, 
not to the square, but only to the first power of the 
range. 

The speeds of torpedoes extend from 25 to 45 miles 
per hour—2200ft. to 3960ft. per minute. They are 
propelled by a store of compressed air. As the 
journey proceeds this stock of energy diminishes, but 
up to a certain range the speed remains more or less 
constant, by virtue of the action of a constant 
pressure valve, through which the air passes between 
the reservoir and the propelling engines. After a 
travel of several thousand yards, however, the speed 
begins to fall off, and in the end, if no hit is obtained, 
becomes, of course, zero. 


GENERAL STATEMENT OF PROBLEM. 


The problem for discussion may be stated in the 
following general terms:—Let S B—Fig. 1—be a 
target moving along the course E E, and let D be a 
point from which a projectile is discharged at the 
target. It is required to discover the conditions that 
must be fulfilled in order to obtain a hit on the target, 
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quantity being required in the case of the distant 
station to push the current through the transmission 


Jines. 


Other speakers took part in the debate and followed 
more or less on the same lines. The type of men who 
should be appointed Commissioners was discussed, it 
being agreed that all five should be whole time 
Commissioners. The report suggests that only three 
need be. As has been said, the whole question was 
focussed at the business meeting, when it was decided 
to call a special meeting to discuss the Bill, which is 
regarded as imminent, together with the Council’s 
views on the report generally, the Board of Trade 
report having been published just before the Conven- 
tion. 








MOVING TARGETS AND TORPEDO ATTACK. 
No. IL. 


Ir is generally known that it is more difficult to 
hit a target that is moving than a similar sized target 
that is stationary, and that the difficulty of hitting 
a moving target increases with its speed. In illustra- 
tion of the influence of speed, we may quote the 
following remark* of the United States Naval Con- 
sulting Board :—‘ The percentage of vessels having 
speeds of 15 knots or more which have suffered from 
submarine attack is very small, while the losses of 
slow vessels, whose speed is less than that of a 
submerged submarine [say 10 knots] is practically 
100 per cent. of those attacked.” 

While this influence of speed in a target is clearly 
recognised, it remains a fact that an exact explanation 
as to why a moving target is more difficult to hit than 
one that is stationary or moving less rapidly is not 
readily to be found. The simplest case of a moving 
target is a ship attacked by torpedo from a submarine. 
Yet even here an easily understood discussion of the 
problem seems to be wanting. 

The problem is a kinematical rather than a kinetic 


* See THE ENGINEER for October 19th, 1917. 











of the torpedo can therefore be set in any required 
direction—within limits—without altering the bearing 
of the ship. In the case of a submarine, the torpedo 
tube—or tubes—is a fixture within the hull of the 
ship, parallel with its longitudinal centre line. To set 
the course of the torpedo, therefore, the vessel as a 
whole has to be trained in the required direction. 
The torpedo tubes of a submarine are situated at the 
bow and the stern. A modern torpedo is something 
like 20ft. in length. Broadside torpedo tubes are 
therefore difficult to fit into the structure. But even 
though it were found practicable to fit them it would 
still be necessary to train the torpedo by training the 
vessel as a whole, for the tubes being submerged 
cannot readily be mounted to turn on a pivot. 

The depth at which a torpedo travels below the 
surface of the water is automatically controlled by a 
hydrostatic valve, which, before the torpedo is 
discharged, is set to preserve the depth constant at 
some pre-determined amount. The average depth at 
which a torpedo is set to travel is from 12ft. to 15ft. 
The fact that a torpedo travels at a constant depth 
beneath the surface, acquiring such depth very soon 
after leaving the torpedo tube and independently of 
the degree of submergence of the tube, materially 
simplifies the conditions to be attended to in order to 
secure a hit. In general, a target of length / at a 
range r subtends at the point of discharge of the 
projectile an angle @ given by tan 6/2 =1/2d. To 
obtain a hit, the course of the projectile must be 
trained in the horizontal plane within the limits of 
this angle. If the height of the target be h the angle 
subtended by it in the vertical plane is ¢ given by 
tan 9/2 = h/2d. The course of the projectile must, 
therefore, be trained in the vertical plane within the 
limits of this angle. We are here assuming that the 
trajectory of the projectile is a straight line coincident 
with the prolongation of the centre line of the barrel 
from which it is fired. In actual fact, of course, it is 
not, for a projectile drifts to the right or left of this 
imaginary trajectory under the influence of the rifling 
of the barrel, and in the vertical plane describes a 








and how these conditions are affected by variations 
in the magnitudes of the variable factors involved. 
Our discussion of this general problem will, 
incidentally, reveal why it is more difficult to hit a 
moving target than one that is stationary. It can, 
no doubt, be stated at once that the reason is simple 
and obvious: a stationary target permits the taking 
of a direct sight on it, whereas with a moving targét 
the course of the projectile cannot be set by a direct 
sight, and has to be calculated or estimated. This is 
perfectly true, but that it can only be a partial 
explanation of the subject is obvious from the fact 
that it does nothing towards explaining why it is 
more difficult to hit a target moving quickly than one 
moving slowly, for in both cases direct sighting is 
out of the question. It may here be stated that we 


will endeavour to follow out all features of the 


problem to their logical conclusion, in order that the 
reader may be fully equipped to tackle, if he feels so 
disposed, a certain practical aspect of it to which we 
will later on direct attention. 


THE TARGET AS A PoINT. 


The first step in our treatment of the problem is 
illustrated in Fig. 2. In this let A be a point moving 
with speed s along the straight course E E, and let B 
be another point moving with speed v along the 
straight course F F. At zero time let the point A be 
at C and the point B at D. It is required to find at 
what angle a the course F F must be set, relatively to 
the normal line D O, in order that the points A and B 
may reach simultaneously the point of intersection G 
of the two courses EE and FF. It should perhaps 
be remarked that for the particular case of the distance 
d being zero the problem can be solved—and carried 
on from a point target to an extended target—by 
ordinary mathematics in a comparatively simple 
manner, although some of the expressions arrived at 
are cumbersome. But for the general case covering 
positive and negative values of d such mathematical 
treatment, if not impracticable, will fail to lead the 
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general reader to a clear conception of the problem in 
all its bearings. 


RAPHICAL SOLUTION FOR A Potnt TARGET. 


A simple graphical solution of the problem, appli- 
cable to all values of d—positive, zero, or negative—is 
represented in Fig. 3. The construction is as follows : 
—Join the zero points C D. Lay off any convenient 
distance C H along E E in the direction in which the 


point A is moving. Let this distance be 2, and let the | 
Then with | 
Draw | 


ratio of the speed v to the speed s be k. 
centre H and radius k x cut the line C D at J. 
D G parallel with J H. From similar triangles, 
DG:CG=JH:CH=kz:2=k=v0:8. Hence 
D G/C G = v/s, or D G/v = C G/s. Therefore the 
time taken for the point A to travel with speed s from 
C to G is equal to the time taken for the point B to 
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| asit were, been drawn out by 140ft., or at the average 
| rate of 4.2in. per foot of actual length. If we apply 
the graphical construction to the mid-point C of the 
ship's length we get the point K. On measurement 
}it is found that K is not the mid-point of S, Bs. 
Instead, 8, K measures 260ft., and K Bs; 280ft. 
the sternward half of the ship has been drawn out by 
60ft. and the forward half by 80ft. The rate of 
stretch is therefore not uniform along the length of 
the hull. The first foot, measuring from the stern 
forward, stretches but little, while the last stretches 
considerably. As this peculiarity leads us away from 
| our general problem we will not discuss it further here. 
For the present it need only be remarked that it is 
| presumably of some importance in view of the fact 
| that certain points in the length of the ship’s hull are 
| more vital than others. 

| The fact that the movement of the ship has, in this 
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travel with speed v from D to G. The two points 
thus reach the point G simultaneously, and the angle 
O D G is the required training angle a for the course 
F F of the point B. 


GRAPHICAL SOLUTION FOR AN EXTENDED TARGET. 


In Fig. 4 the treatment is shown applied to the case 
of an extended target S B. In this case d is taken as 
the distance from the point O to the mid-point of the 
length of the target in its zero position 8, B,. The 
construction involved is simply a double application 
of the above graphical treatment. It is applied first 
to the point S, to get the point 8, and then to the point 
B, to get the point Bs. If the projectile is a torpedo 
and the target a ship—as we will now onwards assume 
them to be—it is clear that the torpedo. if discharged 
along the course D §,, will just hit the stern of the ship, 
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Fig. 7 


and if discharged along D B, will just hit its bow. 
If the torpedo course is set somewhere within these 
two limits the target will be struck somewhere along 
its hull between the bow and the stern. If the 
torpedo course is set outside the limits of the angle 
S, D B, the torpedo will miss the ship, crossing its 
course at some point ahead or astern of it. 

Fig. 4 is purely diagrammatic. In Fig. 5 we repro- 
duce on a@ small scale the solution of the problem for 
the following data :—Length of ship, 400ft.; speed of 
ship, 1000ft. per min., a trifle less than 10 knots ; speed 
of torpedo, 2500ft. per min.—say, 25 knots ; normal 
range, 7, 1500ft.; distance, d, + 500ft. It is found by 
measurement that the virtual length 8, B, of the 
target is in this case 540ft., or 1.35 times the actual 
length of the ship. The length of the target has thus, 








specific case at least, increased the length of the target 
is paradoxical, for it seems to suggest that it should be 
easier to hit a moving target than a stationary one ; 
whereas we know that the very reverse is the case. 
The truth of the matter, of course, is that it is not the 
length of the target that concerns us but the angle 
that that length subtends at the point of discharge of 


the projectile. In the case illustrated in Fig. 5 the 
angle S, D B; measures 11.75 deg., as compared with 
13.75 deg. for the angle S, D B,. Had the ship been 
stationary at S, B, it would have subtended this latter 
angle at the point D. The fact that it is moving 
results in a reduction of the angle subtended, and 
therefore requires the course of the torpedo to be set 
with greater accuracy—that is to say, within narrower 
limits—than in the case of the target stationary. 
The explanation of this reduction of the subtended 
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in the length of the target is more than lost by the 
movement of the target over towards the right. 


CHARACTERISTIC RESULTS. 


In Fig. 6 the construction is set out for the same data 
as used in Fig. 5, but for seven different values of the 
distance d, namely, — 2000, — 1500, — 1000, — 500, 
0, + 500 and + 1000ft. Certain readings taken 
from the diagram are entered on the table given with 
it, and in Figs. 7 and 8 these readings are shown 
plotted. Thus Fig. 7 shows the value of the angle 
S, D B, (or 9) in Fig. 4, the value of the angle 8, D B, 
(or 6), and the value of the ratio 6/¢. Fig. 8 shows 
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| What this means is illustrated in Fig. 9. 
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Several facts are at once apparent. As regards the 
value of the angle 9; this, of course, as is to be 
expected, gives a sinusoidal curve, rising to a maxi. 
'mum at d =- 0 and symmetrical about the vertical 
|axis through this maximum. The maximum value 
of », namely, 15.25 deg., is, of course, that angle 
which would be subtended by the target if it were 
stationary at the point O and the torpedo discharging 
vessel were at D, that is to say, in the most favourable 
situation for obtaining a hit. This maximum or most, 
favourable angle for the stationary target will be 
referred to as the angle F . 

As regards the value of the angle 6, Fig. 7 shows 
that this angle also gives a sinusoidal curve as d 
changes from a high negative value through zero to a 
high positive value, and that the curve is apparently 
symmetrical about the vertical axis through the 
maximum value. Two striking points are, in addi- 
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Length of Ship 400f. Speed,/000 per min 
Speed of Torpedo, 2500Ft per min 
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1000 | 365 [13:2 [105 | 126 | 
“500 | 415 [1575 | 135 | 117 
0 | 480 [1525 [1525 | 100 
+500 | 540 | 11-75 | 1375 | 085 
1000| 695 | 81 | 106 | 076 





tion, observable from the curve. First, 'the 
maximum value of the angle 9 is greater than the 
maximum value of the angle 9; that is to say, is 
greater than the angle F,. Secondly, the angle 4 
attains this maximum value when the distance d is 
| still negative, and not, as in the case of the angle 9, 
when this distance is zero. Reading from the curve 
| given in Fig. 7 we find that the maximum value of the 
angle 6 is as nearly as possible equal to 15.9 deg., 
and occurs when the distance d has some value 
round about — 300ft. Here then is a curious point. 
The best instant at which to discharge a projectile at 
a moving target is when the target is still some 
distance off being directly opposite the point of 
discharge of the projectile. Again, if the projectile is 
discharged at this instant, the angle between the 
limits of which its course must be set to secure a hit 
is actually greater than the corresponding angle F. 
for the target stationary and the point of discharge of 
the projectile in the most favourable position. The 


| fact that the target is moving and not stationary, 
actually increases the chances of its being hit so far 
| as the magnitude of the angle it subtends is concerned. 
In practice, of course, another factor enters into the 


Actupl Length 4 : : - 
| calculation of the target’s chances of being hit, 


namely, the accuracy with which the instant at which 


| to discharge the projectile can be determined. If 
_ the target is stationary this factor, all-important for 
| the moving target, disappears. 


d = zero. 
If the 
dischare> of the torpedo is delayed until the mid- 


The curves for 6 and @ intersect at 


| point cf tha target coincides with the point O then the 


angle @ subtended by the target, when it is in the 
torpedoing position S, Bs, is exactly equal to the 
angle which it subtends when the torpedo is 
discharged. The analysis of the problem when d is 
zero can, as stated above, readily be effected by 


| ordinary mathematics, and it can be proved that this 


| equality between @ and » when d is zero is quite 
generally true. and is not an incidental result of the 
| particular values of 1, s, v and r adopted in connection 
| with Fig. 6. Whatever may be the length and speed 
| of the target, the speed of the torpedo and the normal 
|range r, the angle 6 will always be equal to the 
| angle for d, zero. The fact is that the virtual 
|length S, B, of the target is, for this particular 
| condition, just sufficiently greater than the actual 
| length 8, B,, or 1, of the ship to compensate for the 
| displacement of the target to the right. 

| As regards the ratio,6/p; Fig. 7 shows that while 
the relationship between 6 and » follows a smooth 
curve, the law connecting them is not simple. 

As regards the virtual length, J, ; Fig. 8 shows that 
as d increases from — 2000 to + 1000, the virtual 
length of the target steadily increases according to 
some not very simple law. We have already seen 
from Fig. 5 that the virtual length of the target for 





the value of the virtual length S, B; (or /,) of the 
target. Both diagrams are plotted on a basis repre- | 
senting the values of the variable distance d. 


d = + 500 is greater than the actual length of the 
ship. Fig. 8 shows that this is not universal for all 
values of d. It is only true if d is greater than about 





soil aaa 


sentence ILL LTTE II 5 CD 


s 


ae we ee ee eo el ae le 








MMe ee ~ 





Home 





June 28, 1918 


THE ENGINEER 


563 




















=——— 


_ 600ft. for the particular case here being dealt 
with. Below this value the virtual length of the 
target is really less than the actual length of the ship. 

It may appear almost incredible at first sight that 
the virtual length of the target can ever be less than 
the actual length of the ship. But such is the case, 
and here again we can state that this is a general 
result. Whatever may be the value of J, s, v and r, 
there is always some value of d below which I, is 
less than and above which lJ, is greater than/. This 
value of d is always negative. The explanation of 
the paradox is simple. In Fig. 10, on the right-hand 
side of OD, the distance D B, is essentially greater 
than the distance D §,, so that the distance B, B, is 
essentially greater than the distance 8, 8,. Hence, 
as 8, B, = J, the distance S, B, must be greater than / 
and the bow B, reaches its torpedoing position B, 
some time after the stern 8, reaches its torpedoing 
position S,. On the left-hand side of OD, DB, is 
essentially shorter than D §8,, so that B, B, is essentially 
less than §,8,. Hence, 8, B,; must be less than 
8, B, or l. The bow B, in this case reaches the 
torpedoing position B, some time before the stern S, 
reaches its torpedoing position 8. 


An ImportTANt DEDUCTION. 


As a deduction from what has just been said, we 
see at once that if D B, is equal to DS, then B, B, 
must be equal to 8, 8,,so0 that S,; B, must be equal to 
S$, Bor) =1,. But D B, and DS, can only be equal 





half way between A and B, for these are two sym- 
metrical points on the curve. A rigorous proof 
that the curve is symmetrical is at present wanting, 
but if we assume that it is at least symmetrical 
between the points A and B, whatever it may be on 
either side of this range, then the result still holds 
good; the maximum value of the angle 9 occurs 
when the distance d is one half of the value it has 
when the virtual length of the target is just equal to 
the actual length of the ship. Expressed mathe- 


matically, the angle @ is a maximum when 
1 2 
d= - : - V (* +- i} In our example, then, the 


maximum value of 6 occurs when d = - 302.6ft. 
The diagram—Fig. 6—does not include the construc- 
tion for this value of d. To avoid confusion, we give 
the construction separately in Fig. 13. The maximum 
value of 6 is found by actual measurement to be 
15.8 deg. 

With the information given above, it is an easy 
matter to find the maximum value of the angle 6 
and the value of d at which it occurs, for any given set 
of data without going through the tedious process of 
construction and graph-drawing, illustrated in Figs. 6 
and 7. Thus with the data, / = 760ft., s = 25 knots, 
v = 30 knots, r = 2000ft., we find by the formula 
given that 6 is a maximum for d = - 848ft.* 
Applying this, we get the construction shown in 
Fig. 14, from which the maximum value of the angle 4 ) 
is found to be 27 deg. 








duction in price is of importance in determining the ability 
of manufacturers to compete in the world’s markets. 
The application of, electricity to agricultural purposes is 
also claiming attention and will, without doubt, extend. 
The scientific replanning of our distribution of energy 
would effect a saving of no less than 50 million tons of 
coal per annum. Till lately coal has been so cheap that 
its conservation has been neglected, but it must be strictly 
economised in the future if the maximum return from 
this irreplaceable national asset is to be realised. This 
replanning would also reduce the cost of power for manu- 
facturing, for the lighting of streets and houses, for the 
propulsion of railway, tramway and road vehicles, and at 
the same time greatly promote social and domestic con- 
venience as well as general improvement in public health, 
Witnesses of high authority estimate the loss incurred by 
the nation through failure to take full advantage of 
electrical progress at not less than £100,000,000 a year, a 
loss preventable by concentrating generation under 
improved administration. 

The value to this country of the electrical manufacturing 
trade has not been sufficiently realised. The volume of 
this trade already amounts to 22} millions sterling a year. 
Considerable as these figures are, they represent only a 
fraction of the trade which can be obtained if the blunders 
of the past be rectified. A world trade exists, and Great 
Britain must have her proper share. In no branch of 
engineering will technical proficiency and mechanical skill 
find better recompense than in electrical manufacturing, 
and none deserves more consideration by the State. 


ELEctrriciry GENRRATION AND TRANSMISSION IN THE 
UniTEp KiInGpoM. 


As the production of generating and distributing plant 




















when the angle S, D Bs is bisected by the normal 
line O D. Hence, to find graphically the position at 
which the virtual length of the target is equal to the 
actual length, we proceed as follows :—-Lay off O Bs 
and OS, on each side of O, as shown in Fig. 11, 
making each equal to 1/2. Lay off backwards the 


distances Bs B, and 8, 8, each equal to 1 . D B, where 
n 

n is the ratio of the two speeds, v/s. Bisect S, B, at 
M. Then O M is the value of d for which the virtual 
length of the target is equal to the actual length of 
the ship. It is, of course, obvious that d = §, 8, 
= B, B,. 

It is important to carry this matter a step further 
and arrive at a mathemavical expression for this value 
of d. In Fig. 11 we have D By = J (r* + 7/4), 


Hence, d = B, B; = - ~ V4 (* = )- Filling in the 


values used in connection with Fig. 6 we find that the 
exact value at which the virtual length of the target 
is equal to the actual length of the ship is in this case 
— 605.2ft., as compared with about — 600ft. as 
read from the curve given in Fig. 8. 


THE Maximum TRAINING ANGLE. 


It is clear from Fig. 11 that ford = — 605.2ft. the 
angle 6, or S, D Bs, is equal to the angle which we have 
called F,, in this case 15.25 deg. We know from 
Fig. 9 that @ has also this value when d is zero. 
Fig. 12 is a reproduction of the maximum portions of 
the curves for 0 and ¢ given in Fig. 7. At the points 
A and B, 6 is equal to F,, these two points corre- 
sponding respectively tod,=j— 605.2ft. and d = zero. 
If the curve for 6 is symmetrical about its maximum 
ordinate then the maximum ordinate must occur 














It will, no doubt, be noticed that both in Fig. 13 
and Fig. 14, in spite of the wide differences in the 
data, the angle B, DS, is apparently bisected by the 
normal line OD. This circumstance will be com- 
mented upon later, when further evidence has been 
accumulated. 








THE ELECTRICAL TRADES AFTER THE WAR. 


EXCERPTS FROM THE REPORT OF A DEPARTMENTAL 
COMMITTEE APPOINTED BY THE BOARD OF TRADE. 


THE members of the Committee are:—The Hon. Sir 
Charles A. Parsons, K.C.B., F.R.S. (chairman), Mr. John 
Annan Bryce, M.P., Mr. (now Sir) T. Octavius Callender, 
Mr. James Devonshire, Mr. Bernard Mervyn Drake, and 
Sir John Snell. 

The Committee is of opinion that it is impossible to give 
proper consideration to the future of the electrical trades 
without studying the position of the electrical industry as 
a whole. The national importance of this industry has 
never been realised either by Government or by the general 
public, and as a consequence both the industry and the 
country have suffered from legislative errors. . . . . 
Manufacturers of electrical plant have been held back 
while Parliament and local authorities debated how the 
distribution and use of electricity might be prevented from 
infringing conventional conceptions of public privileges 
and vested interests. : Abroad there were 
strong encouragements, in Great Britain irksome restric- 
tions, and the evil effects on the British electrical industry 
justly entitle it now to special remedial measures, which 
can be secured only by legislation. Such legislation should 
be passed without delay. rey 

The prosperity of our industries depends largely on cheap 
energy for driving machinery, and even a fractional re- 








*The quantity under the square roo: sign can readily be found 
graphically, 





forms the chief part of electrical manufacturing it has been 
necessary to consider whether present methods of genera- 
tion and distribution are adequate, and if not how they 
can be improved. The witnesses examined on these points 
concur in the opinion (a) that it is of vital importance to 
every industry to have a free circulation of cheap and 
efficient power supply ; (6) that owing to obstacles caused 
by the present administrative methods, which they 
unanimously condemn, the supply has till now been 
deficient, with consequent serious loss to the nation ; 
(c) that the removal of these obstacles will be followed by 
a widespread extension in the use of electricity and a 
greatly increased demand for every kind of electrical plant. 

The home demand alone for electrical machinery and 
apparatus should already have been sufficient to employ a 
manufacturing industry with at least three times the 
present output. There is, therefore, urgent need to place 
electrical energy at the disposal of all manufacturers and 
at the lowest possible price, which can best be done by the 
employment of large units in large central generating 
stations with suitable interconnection between the various 
areas of supply. This will involve the subordination or 
discontinuance of the smaller and uneconomical power 
stations, and as already stated, if full advantage is taken 
of the modern applications of electricity the annual saving 
in fuel alone would not be less than 50 million tons. 

In the past, lack of foresight in the granting of authority 
for the supply of electricity has allowed even adjacent 
undertakings to establish works differing, not only in type 
of plant and mains, but also in pressures and frequencies, 
with the result that linking up and interchange of power 
is now extraordinarily difficult and costly. The mis- 
chievous effect of that policy has been brought into 
prominence by the attempt now being made to comply 
with the circular issued in 1916 by the Board of Trade 
urging undertakers to link up with one another in the 
national interests so as to reduce the consumption of coal 
and ecomonise labour. 

The general consensus of evidence is that all matters 
concerning the development of electrical supply should be 
placed in the hands of a new and independent Board of 


.' Commissioners free from political contro] and untrammelled’ 
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by past traditions. It has been suggested that the Board 
of Commissioners should be invested with the requisite 
authority to deal adequately with all questions of new 
Provisional Orders, interconnection of electrical areas, 
extensions or modifications of existing areas of supply, 
way leaves and all technical questions connected there- 
with, as well as all matters affecting tramways and light 
railways, and that among its first duties the Board should 
be required (a) to advise upon detailed remedial and 
unifying legislation governing all electrical supply ; (b) to 
determine all questions of concentration for generation 
purposes with resultant economy of coal and other savings ; 
(c) to prepare at once a properly co-ordinated scheme of 
expansoin which will enable local developments held over 
during the war to be proceeded with on proper lines 
immediately after the war. 

The Committee, recognising the great importance of 
these proposals and their far-reaching effect, addressed a 
memorandum to the Board of Trade on 19th January last. 
As a result of this communication a new Committee has 
been specially appointed ‘“‘ to consider and report what 
steps should be taken, whether by legislation or otherwise, 
to ensure that there shall be an adequate and economical 
supply of electric power for all classes in the United 
Kingdom, particularly industries which depend upon a 
cheap supply of power for their proper development.” 

The evidence leads the Committee to the following 
conclusions :— 

(i.) That Government should recognise the depen- 
dence of the State, both from military and industrial 
standpoints, upon the supply of electrical energy 
regarded as a * key industry.” 

(ii.) That the distribution of electrical energy should 
be regarded no longer as a parochial but as a national 
question of urgent importance. 

(iii.) That the present system of electrical generation 
and distribution is behind the times and is a serious 
handicap in international competition. 

(iv.) That the present conditions are mainly due to 
faulty legislation and to divided and therefore weak 
executive control. 

(v.) That remedial and unifying legislation govern- 
ing the supply and distribution of electrical energy 
should be introduced forthwith. 

(vi.) That it is imperative that questions con- 
cerning the distribution of electrical energy should be 
freed from political influence, and considered solely 
from the point of view of national requirements, 
technical possibilities, and naval and military needs. 

(vii.) That co-ordinated and well considered 
schemes are necessary to enable local developments 
held over during the war to be handled on proper 
lines when peace is declared. 

(viii.) That the determination of questions con- 
cerning concentration of generating plant with a 
resulting economy of coal and other savings requires 
immediate attention. 

(ix.) That only by such steps can the Electrical 
Manufacturing Industry of this country be fully de- 
veloped, not only for the home trade, but as a conse- 
quence for the great industry now maturing overseas ; 
that the gain to the State from a well-planned scheme 
of reconstruction will be inestimable ; and that the 
items which are capable of reasonable calculation, 
such as saving in fuel, reduction in faetory costs and 
increased output will together represent not less than 
£100,000,000 per annum. 


Exectric TRACTION IN THE UNITED KINGDOM. 


In deliberating on electricity supply on which electrical 
manufacturing so largely depends, the Committee has had 
to consider the position of electric tramways and light 
railways and, to some extent, the general electrification of 
railways in the United Kingdom. 

The output of electrical energy for traction purposes is 
already nearly 1,000,000,000 units per annum. 

An acknow! iedged traction authority urged, in advocating 
the establishment of an independent Board of Electricity 
Commissioners, that one of its most important duties 
should be the framing of a simplified model Bill to replace 
ths Tramways Acts, 1870, and the Light Railways Acts. 
This model Bill would deal with some of the anomalies and 
disabilities under which the tramway industry at present 
suffers—as, for instance, recurring periods of purchase, the 
incidence of the burden of road repairs, periodical revision 
of fares, and the settlement of rating questions and running 
powers. 

The Committee concurs with the evidence that unless 
there be a complete revision of the present powers, the 
development and growth of tramways and light railways 
will continue to be impeded, with a consequent reduction 
in the demand for manufactured products. 

The electrification of railways demands consideration 
from a national point of view. It should be dealt with 
homogeneously, and not be allowed to develop in a piece- 
meal and desultory way. A witness of great experience 
stated that a return of from 10 to 15 per cent. on the capital 
involved could be secured from the electrical operation of 
some of our important railway systems. The witness 
added that “ incidentally one may point out that probably 
from a railwayman’s point of view, the conveniences of 
electric traction are more important than the direct 
financial results. Probably the conveniences of the 
electric locomotive and the flexibility of it, from a traffic 
point of view, will ensure its adoption more than the direct 
financial gain, but that does not alter the fact that I am 
quite satisfied from a thorough investigation of two 
complete systems (one a very important main line) that 
electric traction per se would pay. If that is so, then of 
course this country ought to develop a very prosperous 
industry at home, ‘both from the point of view of the user 
of electrical apparatus and from the point of view of the 
manufacturer, and on that ground ought to have a very 
high percentage of the world’s export business.” The Com- 
mittee is of opinion that such an important development 
as the electrification of railways, which will certainly take 
place in the near future, should be carried out in 
accordance with some settled general principle, so that all 
main or loca] lines may be properly co-ordinated, and the 
power-stations placed in positions which will have regard 
to both military and civil needs, 





MANUFACTURING. 


The manufacturing of electrical machinery and appar- 
atus in Great Britain has been, with few exceptions, far 
from prosperous. Most of the companies have sustained 
scrious losses, necessitating the writing down of capital. 
Tables have been put in evidence showing that thirty-two 
electrical firms, with an aggregate initial paid-up capital 
of just over £15,000,000, have been obliged to write off no 
less than £3,125,000. The tables further show that few 
of such companies have ever earned a satisfactory return 
on their capital. The notable exception has been cable 
making, which has been consistently successful in maintain- 
ing its lead, both in the quality of its manufactures and 
in financial results, and has thus been able to hold its own 
in the world’s markets. 

Even allowing for mistakes inevitable at the inception 
of an industry, and for the rapid advance of electrical 
science, involving changes in types of machinery, the 
Committee is convinced that the results would not have 
been so generally unfavourable but for the hampering 
conditions peculiar to this country, some of which are 
described in Section I. 

On the other hand, the German electrical manufacturing 
industry has been very prosperous. The approximate 
annual value before the war of the total products of 
electrical plant, mains and appliances in Great Britain and 
Germany respectively are set out in the following table :— 


Great Britain. Germany 

; £ 
Total electrical products 22,500,000 60,000,000 
Exports as 7,500,000 15,000,000 
Imports 2,933,000 631,000 


Consumption of — home 
made machinery 15,000,000 45,000,000 

The approximate annual value of home-made electrical 
machinery used in Germany before the war per 100 people 
was about £70, which contrasted with a consumption in 
this country of only £33. 

Tt must be noted that of the £22,500,000 manufactured 
in this country, a large proportion has been produced by 
concerns under foreign control, and in the case of British 
exports a proportion is known to consist of foreign 
manufactures re-shipped as British goods. 

Foreign Governments, appreciating the importance of 
conserving their home markets as a basis for the develop- 
ment of overseas trade, imposed protective duties, and 
exerted influence on State Departments to purchase native 
goods. The German Government has always been ready 
to help its manufacturers to extend their trade abroad. 
German diplomacy has been freely placed at the service 
of German industry, and, when necessary, has not hesitated 
to exert pressure in the highest quarters. 

The importance of a close connection between finance and 
manufacture cannot be over-estimated. German financiers 
have always identified themselves with German industries, 
and it has been their custom, when providing money for 
a concession or contract, to enforce the use of German- 
made machinery. : Some British companies 
operating in South America have, owing to the influence 
of German finance, entirely ceased to purchase British 
goods. Many instances have been cited, including the 
well-known case of the Victoria Falls Company, in which 
orders which ought to have come to Great Britain, were 
by financial influence secured to Germany. 

There is conclusive evidence of the existence of German 
control over companies ostensibly British, and that German 
control has often been exercised, to the detriment of 
British interests, indirectly through companies incor- 
porated in America, Switzerland, and other neutral 
countries. 

For several years past there has been in Germany a 
consistent policy of amalgamation and association, and 
several establishments of world-wide importance have 
thus been built up. In contrast with this policy of 
association, which has proved so successful both in Germany 
and in America, Great Britain has always discouraged 
combination, fearing a rise of prices to the detriment of 
the consumer. As a result of this policy of isolated effort, 
numbers of small concerns have arisen, each struggling 
against the other for bare existence. By association it 
would be possible to manufacture each class of apparatus 
in the most suitable factory, the management of which 
would thus be concentrated on its own speciality instead 
of being wasted on a variety of products. It is essential that 
output should be thus consolidated instead of remaining 
in the hands of a number of weak concerns, many of which, 
moreover, have further reduced their competitive power 
by dabbling in a variety of productions. The Committee 
is convinced that under properly organised combination 
or association the cost of production will be materially 
reduced, and that there is no reason to fear that enhanced 
prices will be charged to the consumer, as a result of such 
eombination. 

An important advantage resulting from such combination 
would be the extension of standardisation, which the 
Committee considers is of the highest importance from a 
national as well as from an international point of view. 
It is to be hoped that the Government will do its utmost 
in future to accept recognised standard plant, as its 
example in the past, in calling for modifications, has had 
a pernicious influence on other buyers. During the 
war makers’ standards have perforce been accepted, and 
have been found to satisfy all practical requirements. 

The necessity for protective duties has been emphasised 
by many witnesses connected with manufacturing in- 
terests, and has been frankly recognised by representatives 
of purchasers. The Committee is convinced that adequate 
protection is necessary and should be given at Jeast for a 
period. 

A better understanding between employers and em- 
ployed is essential if the country is to take advantage of 
the business which will undoubtedly be forthcoming after 
the war, The Committee, -from its own knowledge 
and from the evidence given, desires to emphasise the loss 
that has occurred from unsatisfactory and ill-regulated 
working conditions, from arbitrary restrictions of output, 
and from opposition to the use of labour-saving machinery, 
resulting in a serious diminution of production. There 
must in the future be more harmony and sympathy 
between employers and employed, a general improvement 
in working conditions of the factories, and better 
provision for housing. 


To summarise :—The advantages possessed by the 
German industry, none of which had its counterpart in 
this country, were the absence of detrimental legislation, 
the coincidence of industrial development with the advent 
of applied electricity and its earlier use in the home market, 
protection by import duties, State influence exerted on 
ofticial departments to buy within the country, concen. 
tration of control and organisation in the hands of powerful 
corporations, effective standardisation, a favourable 
system of financial and governmental support, and 
preferential shipping and railways’ rates. 

The evidence leads the Committee to the following 
conclusions :— 


(i.) That the earnings of electrical manufacturing 
concerns have been insufficient, in most instances 
to attract capital for developement. 

(ii.) That electricity has not been used in this 
country to the same proportionate extent as in 
Germany or America. 

(iii.) That the necessity of retaining the home 
markets as a basis of overseas trade has never been 
properly recognised in this country. 

(iv.) That our fiscal system has in the past operated 
adversely to our manufacturers. 

(v.) That the dependence of manufacturing upon 
finance has not been generally appreciated, and, in 
contrast with German practice, British financiers, 
when providing funds for enterprises, have not been 
accustomed to impose conditions ensuring the use of 
British-made goods for original equipment, extensions, 
and renewals. 

(vi.) That the Government and public of this 
country have been unduly influenced by the fear that 
combination or association might result in enhanced 
prices, and have lost sight of the advantages attending 
combination or association—such as reduced cost: by 
producing in large quantity in standard patterns, and 
the united front which can be presented in competing 
abroad against foreign manufactures, 

(vii.) That in Great Britain the facilities for cargo 
handling and transport, including carriage by canals 
and waterways, compare unfavourably with those of 
Germany and America. 

(viii.) That a better understanding between em- 
ployers and employed, and a better working and 
housing conditions are essential. 

(ix.) That after the war a large increase in every 
branch of electrical industry at home and abroad 
may confidently be expected, and that measures on 
the lines indicated in this Report should be taken to 
secure the business for British manufacturers. 


INTERDEPENDENCE BETWEEN MANUFACTURE AND 
FINANCE. 


While every industry requires for its development the 
outlay of new capital, that of electrical manufacturing is 
perhaps more dependent than any other on the help of a 
powerful financial system. The major part of its activity 
is connected with enterprises involving heavy expenditure 
which may not become immediately remunerative, and the 
concessionnaire, inventor, contractor, or manufacturer must 
therefore, for such projects as the construction of a new 
electric railway, the electrification of an existing line, the 
introduction of new processes and apparatus, or the 
equipment or extension of a generating or transmission 
system, have facilities for recourse to financial organisa- 
tions prepared to stand a temporary capital lock up of 
considerable magnitude. In Great Britain such facilities 
do not exist in an adequate degree, for though she is the 
financial centre of the world, and can claim to be the 
pioneer in modern engineering, there has never been 
created any organised co-operation between her finance 
and her manufacture. 

So far as British Joint Stock Banks are concerned, 
their liabilities to the public, large as compared with 
their capital, forbid their lending, except with a safe 
margin on security readily realisable. Obviously it is 
outside the province of such institutions to provide money 
for an enterprise, whether at home or abroad, involving a 
heavy and possibly a long immobilisation of funds, no 
matter what its prospects may be, or however great the 
employment it may provide for British industry. That 
this principle is sound does not admit of doubt, for not- 
withstanding many recurring periods of industrial depres- 
sion no financial crisis has occurred in this country for 
many years. 

In default’ of assistance from the banks help must be 
sought from other great financial institutions whose 
immense aggregate wealth could, by organised co-operation, 
easily enable them to handle propositions too large for any 
of them individually, but such organisation has been 
wanting. 

The British manufacturer suffers from another disability. 
He might naturally expect that when the aid of British 
capital is obtained, the orders for the plant purchased 
with it would be placed at home. But, paradoxical as it 
may seem, he is often baulked of his hopes through the 
very fact that London is the financial centre of the world, 
and has attracted to it so many foreigners as to have 
created an atmosphere more cosmopolitan than national. 
The British financier has not only lost any sense of 
obligation to apply British capital for the benefit of 
British industry, but has allowed his activities, whether as 
a capitalist or a company promoter, to be constantly 
exploited in the interests of German industry. 

The Committee is strongly of opinion that the establish. 
ment of industrial banks is essential not only for the 
purposes mentioned in the interim report but in order to 
provide capital both for the re-organisation and expansion 
of the engineering industry. Such institutions assisted by 
the advice of Expert Assessors would help to protect the 
public against unsound speculative ventures and would 
exercice a profound influence in placing industrial enter- 
prise on a stronger financial basis. 


IMPERIAL ConTROL oF SouRCES oF ELECTRICAL 
ENERGY. 


Striking evidence has been submitted of the manner in 
which German or American control has been secured in 
existing companies in the British Dominions and Possess- 
sions. The Committee is impressed with the necessity 
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Great Britain or its Dominions ‘should, unless otherwise 
clearly expressed, be really British, and that no control, 
direct or indirect, should be exercised otherwise than by 
British subjects. Companies of foreign origin or under 
foreign control should be clearly indicated as such. It is 
suggested that in particular India and the Self-governing 
Dominions should take stock of their facilities for generat- 
ing electricity, whether from water power, coal, oil, or 
other sources of energy, and should appreciate their per- 
manent and ever-increasing importance to the Empire. 
The Canadian Government has already taken an active 
yart in broad questions of this kind, more especially in 
connection with the water-power available from the St. 
Lawrence River. The Committee urges that electrical 
supply ought to be considered as a matter of Imperial 
impoitance upon which other manufacturing trades, all 
forms of railway traction, munition works, the production 
of fertilisers and other aids to agriculture will largely 
depend, and that the Empire’s available resources for this 
purpose should not be ‘allowed to pass into alien hands or 
under alien control. The same considerations apply to 
the conservation of natural products and raw materials 
essential to our electrical manufacturing industries, 


SuMMARY OF RECOMMENDATIONS. 


The Committee makes the following recommendations :— 

(i.) A thorough reform of the legislation and 
conditions under which the generation and distribu- 
tion of electricity are promoted and administered in 
this country which will involve modifications in the 
relevant Acts and Regulations; and a like reform 
of the legislation and conditions affecting the pro- 
motion, construction, and operation of Tramways and 
Light Railways. 

(ii.) The prohibition of import of enemy* goods for 
a period of three years after the conclusion of peace, 
subject to importation under licence in — special 
circumstances after the expiration of the first twelve 
months. 

(iii.) The imposition of import duties sufficiently 
high to protect effectively the electrical industry. 

(iv.) The prevention of the sale in the United 
Kingdom of any imported electrical goods at prices 
lower than those current in the country of origin. 

(v.) The recognition of the advantage of combina- 
tion among manufacturers and official co-operation 
with such action. 

(vi.) The prevention of any concern engaged in 
the electrical or allied manufacturing industries, ii 
controlled directly or indirectly by enemy capital, 
from continuing to trade within the Empire, unless 
it be specially authorised and its constitution made 
public, and the passing of legislation requiring that 
not more than twenty-five per cent. of the capital 
in any other electrical or allied undertaking shall be 
held either directly or indirectly by enemy subscribers 
or their agents. 

(vii.) The treatment as enemy products of all goods 
produced in foreign countries by concerns controlled 
by enemy capital or under enemy direction. 

(viii.) The exclusive acceptance of British tenders 
by State Departments, public bodies and companies 
supplying electrical energy under statutory powers. 

(ix.),The adoption by Government Departments 
and public authorities, so far as is practicable, of 
standard types and patterns of plant and apparatus. 

(x.) The prohibition of transport discriminations 
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preferably by the establishment of industrial banks, 
to enable British manufacturers to secure and finance 
contracts and engineering enterprises. 

(xiii.) The recognition of the permanent and ever- 
increasing importance to the Empire of the natural 
sources of power for the generation of electricity in 
the British Dominions, and the introduction of safe- 
guards by legislation or otherwise to prevent these 
national assets from passing into alien hands or under 
alien control. 








SMALL AIR COMPRESSORS OR VACUUM 
PUMPS. 


WE have recently had an opportunity of inspecting 
a type of small portable electrically-driven air compressor, 
which is so designed that it can, if desired, be readily con- 
verted temporarily or permanently into a vacuum pump. 
The appliance in question is known as the “‘ Lectroflater,” 
and is made by the Black and Decker Manufacturing Com- 
pany 0! Baltimore, for which Gerrard and Co., Limited, 15, 

















Fig. 1—THE “LECTROFLATER’’ COMPRESSOR 


Great Titchfield-street, London, W.1, are the sole agents 
for the British Isles. The compressor, as the name given 
it implies, was originally designed to serve for inflating 
pneumatic tires in garages and elsewhere. Its use- 
fulness is not, however, confined to that purpose, and 
to-day it is being applied in many other directions, notably 
inspraying varnishand other liquids, for driving pneumatic 
riveters, and so on. 

The compressor is made in several sizes and forms. 
Fig. 1 illustrates the smallest size, a machine weighing 
only 27 lb., and designed to deliver one cubic foot of free 
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two others are supplied either in the same style or fitted 
to a truck, attached on top of a wheeled tank, which serves 
as a reservoir for the compressed air or in other forms. ¢‘ 

As will be gathered from Fig. 2, one of the features of 
the design lies in the compact manner in which the electric 
motor, the gearing and the compressor, are accommodated 
within the casing. The motor is of the series compensated 
or interpolar type, designed to work with either alternating 
or direct current at 110 volts. It represents, we under- 
stand, the outcome of a long series of experiments and 
research work, and is claimed to have many advantages 
over the ordinary type of universal motor commonly used 
in portable electric tools. Instead of there being only 
two field poles, the field winding is made continuous in 
@ manner very similar to that found in the stator of an 
alternating current generator. The windings of the poles 
of this field are so arranged that they give the effect of 
auxiliary poles between the main poles. As a result, it 
is claimed, the armature reaction is exactly balanced and 
sparking at the brushes is entirely eliminated. We are 
further informed that the motor, by reason of the type 
of winding adopted, is considerably more efficient than a 
plain series wound motor, and therefore, as the current 
consumption for a given amount of work is less, the heat- 
ing effect is proportionately reduced. The motor, we 
understand, has been run for several days on full load, 
and has shown very slight temperature rise. The makers 
claim that the form of winding adopted results in prac- 
tically the same speed and torque on alternating current 
as on direct current, whereas the ordinary series wound 
motor always gives less speed and torque on alternating 
current. 

On the spindle of the motor is a fan A, which draws 
ventilating air in through holes in the end cover, and passes 
it out through holes in the plate C. Some air is also 
delivered by the fan round the outside of the compressor 
cylinder and escapes by the ports D. The drive from the 
motor spindle is taken through double reduction gearing, 
giving a 13 to 1 ratio. The last gear wheel carries a 
crank pin for the compressor connecting-rod. The com- 
pressor is single acting, the inlet valve E and the outlet 
valve F being situated in the detachable head G of the 
cylinder. The air is delivered into a condensing chamber 
H, which is designed to form a handle, whereby the whole 
machine may be lifted, being provided for this purpose 
with a perforated sleeve to protect the hand from the 
heat generated in the air during its compression. The 
chamber H carries a pressure gauge, and also a cock for 
the relief of condensed moisture. The different spindles 
of the machine are lubricated with grease supplied from 
cups. The machine illustrated has an overall length of 
12in., a width of 6in., and a height of 14in. Its compressor 
cylinder has a bore of lin. and a stroke of 2in. By 
removing the cylinder head G, and replacing it with 
another, in which the action of the valves is reversed, 
the machine can be readily and quickly converted into 
@ vacuum pump, capable, it is claimed, of giving a vacuum 
of at least 25in. 

The larger sized two-cylinder machine compresses the 
air in two stages, first to 40 Ib. in a cylinder of 3}in. bore 
and 3in. stroke, then, after passage through an inter- 
cooler, to 150 Ib. in a 1jin. by 3in. cylinder. This machine 
weighs about 200 Ib., and measures about 30in. in length, 
20in. in height and 12in. in width. Its capacity reaches 
8 cubic feet of free air per minute, against a pressure of 
150 lb. It is also made with two large low-pressure 
cylinders, instead of one low-pressure and one high-pres- 
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Fig. 2—SELF-CONTAINED ELECTRICALLY DRIVEN AIR COMPRESSOR 


operating to the detriment of British manufacturers, 
and the provision of improved transport and cargo- 
handling facilities. 
(xi.) The promotion of a better understanding 
between employers and employed and the provision 
ot better housing and working conditions. 
(xii.) The provision of extended banking facilities, 


ie recente er saiesnren sips -aneseesG sisson nigsinshinaensmnant 
to deetoughout these recommendations the word ‘enemy ” is used 
Wigs eae those countries with which the British Empire is now at 





air per minute, against a maximum pressure of 1501b. An 
intermediate size, weighing 41 lb., and having a capacity 
of 24 cubic feet of free air per minute, against the same 
pressure, is represented in Fig. 2. Both these examples 
are provided with single compressor cylinders. The 
first absorbs } horse-power, and the second 4 horse-power. 
A larger size of machine, having two cylinders, Is also 
made. This design absorbs one horse-power, and can 
deliver 8 cubic feet against a pressure of 1501b. While 
the smallest size is essentially a portable machine, the 


sure cylinder. In this case its capacity is 16 cubic feet 
of free air at 40 Ib. to 50 Ib. pressure. 








THIRTY-THREE thousand volts is the pressure to be 
adopted as the standard for transmission for the future 
in Manchester. The first instalment of mains for this 





pressure is now being laid between Manchester and Salford. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Corresponden!.) 


An Abundant Iron Demand. 


Iron and steel orders continue abundant, and 
Midsummer Day found very heavy contracts for bars and 
other rolled material in every part of the district. Within 
the past few days additional orders have been placed, and 
it is hardly too much to say that local mills are 
overwhelmed with business. Bar makers are not able 
to give attention to work outside that holding the higher 
priority classifications. Admiralty requirements con- 
tinue to be expressed on a big scale. A large proportion of 
the best Staffs. bar iron is, as usual, going to supply the 
cable and anchor industries. A French Commission is 
on the Birmingham market this week for bars in par- 
ticular, but also for many other classes of the iron and 
steel mill products. There is a special call for iron rods 
suitable for bolt work, a great deal of which has been des- 
patched to the battle areas of France recently. Business 
in sheets continues brisk. Plain block and corrugated 
sheets, for which there is a continual demand for war 
purposes, are mostly specified. There is nothing being 
done in galvanised sheets outside a few Government 
orders, and prices remain nominal at £28 10s. for 24 w.g. 
in bundles. Black sheets are £17 in large lots, and £19 
in 2-ton lots and under. Gas tube strip remains an 
inactive branch so far as this week’s market is concerned, 
makers being occupied on old contracts. Bar iron prices 
are unchanged, whether best or second and third-class 
sorts. 


Importance of Puddled Iron. 


Puddled iron retains the unique condition of 
importance that has of late attached to this industry. 
It has been a very long while since Staffordshire makers 
of this commodity had such a market as now. The 
shortage of supplies is truly surprising. There was prac- 
tically no puddied iron on offer this (Thursday) afternoon 
in Birmingham. The very few makers who had any for 
sale were practically content to renew contracts with old 
customers as previous ones run out, without seeking for 
new buyers in any direction. In a word, it is safe to say 
that puddled iron makers are not ‘‘ out” for fresh busi- 
ness in any quarter of the market. Deliveries are in- 
quired for to a much larger tonnage than productive capa- 
city at the forges can be expanded to. Fortunately, the 
weather is abnormally cool for the end of June, and this 
fact is assisting output, but the shortage of labour is 
extreme. The price of puddled iron is £11 10s., compared 
with £12 10s., which prevailed up till recently, when, it 
will be recollected, makers consented to reduce the price 
£1 per ton, to help the finished strip people. 


Raw Iron Trade. 


Raw iron is no more plentiful. Buyers are glad 
to get deliveries as makers’ circumstances permit. 
Smelters’ difficulties are such that they are not now able 
to bind themselves by the market conditions that ordi- 
narily obtain. The shortage is still most noticeable in 
the best foundry grades. The principal cause of the 
scarcity is the recent transfer of so many furnaces to the 
production of basic material, at the Government request, 
to help the steelmakers.g It has been a surprise what a 
lot of basic iron has been eagerly bought up. General 
pig iron consumers had believed that the special demand 
from the steel men would have been met long before this. 
A considerable amount of close grained white iron is still 
being put upon the market as the result of the unusual 
character of much of the coke now coming forward from 
the coke ovens. Staffs. pig irons are all strong at full rates. 
Derbyshire houses find an eager market for all the foundry 
iron they can turn out at the maximum rate of 92s. 6d. 
net at the furnaces for No. 3. It is so scarce, however, 
that it has still to be distributed on the now so-termed 
* rationing ” system, while Nos. 1 and 2 are hardly pro- 
curable at all. 


Steel. 


All branches of the steel trade are active. Though 
the output of mild material leaves no superfluity, the relief 
noticed in recent weeks in this letter is still appreciable 
in certain directions. Heavy plates and some classes of 
sections are conspicuously in increasedly easy supply. In 
other classes of rolled steel there is still considerable ten- 
sion, and the mills are only about able to keep up with 
urgent needs. Intimation has been given by the Ministry 
of Munitions of an impending tightening of the restric- 
tions attaching to the sales of ingots, billets and blooms 
and sheet bars. Sales of this material to merchants is, 
it seems, in future to be prohibited, except with the con- 
sent of the local Steel Distribution Committees acting 
on behalf of the authorities, whether in the Midlands or 
other steel-making districts of the kingdom. The material 
has, of course, been allocated for some time past, but the 
new advice suggests, as I have said, a further tightening of 
the control, so that everything rolled in the mills is to be 
more than ever strictly reserved for national control. 
The Government has, it is made known on Birmingham 
Exchange, just added to its former the production of steel 
wire rods and wire. Prices have been fixed which are 
substantially below those previously ruling on the open 
market. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been no definite alteration in the 
general condition of the iron and steel markets, but the 
outlook is rather uncertain. There is the notice that fuel 


prices are to be raised by 2s. 6d. per ton to be considered. 
Whether this change will be permitted to affect the iron 











market remains to be seen; but one remembers with 
dismay the confusion which arose when the former 
advance in coal was permitted, and how, after a long 
interval of confusion, makers of pig iron were placated 
by the subsidies. The outlook for coal is, however, yet 
uncertain, and any change may not be allowed to affect 
the producer of iron and steel. 


Foundry Iron. 


There is still a very strong demand in Lancashire 
for foundry iron, and in spite of a certain relaxation from 
the extreme scarcity of the spring, consumers find con- 
siderable difficulty in getting delivery of all they want, 
even when they are provided with Class A certificates. 
One hears pathetic complaints from those who have 
B certificates only, although I believe that some of these 
consumers occasionally get iron. The district is now 
supplied mainly from the Derbyshire furnaces, with a 
small quantity from North Staffordshire, and a little 
from Cleveland, although the latter iron is mainly for 
the north of the county. Even up there it gosts more 
than Derbyshire iron, although not more than Staffordshire. 
Cleveland deliveries have certainly been better maintained 
this month than for some time, and one begins to hope 
that the worst part of truck difficulty is over. The price 
of Derbyshire No. 3 foundry iron, delivered in Manchester, 
remains at 98s. 8d., including a merchant’s profit, and 
Staffordshire No. 3 is quoted at 102s. 6d. For No. 1 iron 
from 4s. to 5s. per ton more is charged; but there is not 
very much No. 1 now on the market. There is still a 
demand here for all the Scotch iron that is offered, but 
of course this quantity is small, and, indeed, quite 
insignificant when compared with the quantities which 
came into Lancashife before the war. The prices remain 
at 126s. 6d. for the lower, and 128s. for the higher brands, 
delivered by rail, and these prices appear now to be paid 
quite cheerfully. 


Forge Iron. 


One hears very little on the Manchester market 
just now about forge iron. The price is unchanged, but 
merchants here seem to be doing practically nothing in it. 
Some, of course, goes through direct from furnace to 
rolling mill, but one has an uneasy feeling that there is 
not anything like the quantity which is wanted. 


Finished Iron and Steel. 


There is practically no finished iron on offer to 
outsiders here, although there are many anxious buyers. 
Small lots of finished steel are occasionally available, but 
the quantity released for ordinary use is still far too small. 
Steel bars ure at about £18 per ton when they can be 
obtained. 


Serap. 


The position in the scrap market ts still uncertain, 
and business is rather hampered in consequence. No 
change is expected in wrought scrap, except that the 
demand for it is so far in excess of the supply that buyers 
cannot afford to be too particular, and a good deal of 
material, which would never have passed muster in the 
old days, is now taken quite readily. One would like to 
know how much soft steel scrap gets away in this direction, 
and brings the seller £6 5s. on trucks instead of £5 5s. 
It is not quite easy to sort out mild steel scrap from 
wrought iron, and when a premium is put upon neglecting 
to do the work, the result may be guessed. Dealers here 
are very much dissatisfied about the limit of 105s. per ton 
for good heavy steel scrap, and are not at all anxious to 
book sales. Just now there is a strong demand from 
South Wales, and consumers there would readily pay more 
if they might; but they are doubly handicapped when 
they try to buy from Lancashire, because the actual rate 
of carriage is more than the 10s. per ton which they are 
allowed to pay. It is said that they are petitioning to be 
allowed to pay the full rate of carriage ; but even so, one 
doubts whether they would get very much steel scrap 
from Lancashire unless the price limit were also raised. 
The view taken here is that this limit ought to be at least 
the same as that for iron scrap, say, £6 5s. on trucks. 
Heavy steel turnings are quoted nominally at 65s., but 
sellers are hard to tind. The local price of cast scrap is 
unchanged here, but the market is not active ; some common 
qualities of broken pipes might be bought at £6, but for 
first-class machinery castings dealers still ask £6 10s. 


Incorporated Municipal Electrical Association. 


The twenty-third annual conference of this 
organisation was held in Manchester last week under the 
presidency of Mr. 8. J. Watson, borough electrical engineer, 
Bury. After the members had been received by the Lord 
Mayor of Manchester at the Town Hall, the remainder of 
the morning was occupied by an address by Mr. Watson, 
and a discussion on ‘The Future of Electric Power 
Supply,” which was opened by Mr. S. L. Pearce, M. Inst. 
C.E. The afternoon was devoted to alternative visits to 
the Stuart-street Power Station of the Manchester 
Corporation, and to the works of the British Westinghouse 
Company, at Trafford Park. Those members who visited 
the latter were able to inspect, among other things, the 
large new vertical double-acting gas engine which was 
illustrated in THE ENGINEER of May 24th last. They were 
also able to view a large double reduction turbine gear 
for transmitting 2600 horse-power, and giving a reduction 
from 3000 to 70 revolutions per minute. Other members 
visited the works of W. T. Glover and Co., Limited, in 
Trafford Park, where they were able to witness experiments 
upon Glover’s patented test sheath cable, showing the 
operations of the firm’s new detective and protective 
devices. The chief advantage claimed for this cable is 
that, whilst the lead covering, especially that of high- 
tension cables, may be punctured for weeks before 
sufficient moisture is absorbed by the di-electric to give 
an indication by insulation resistance tests between the 
cores and lead covering, by its use the damage may be 
detected immediately by insulation resistance tests 
between the test sheath and lead, and complete breakdown 
may thus be prevented. Another advantage claimed is 
that insulation tests can be carried out while the cables 
are alive. The detective and protective device dis- 
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criminates between (1) sound and faulty cables feedi in 
parallel, and (2) slight and serious damage, indicating jn 
the former and disconnecting in the latter case. In View 
of the probable developments which the near future hag 
in store in connection with high-pressure distribution of 
electric energy, the test sheath cable system is likely to by 
very widely adopted. Mr. F. Ayton, of Ipswich, was 
elected president of the Association for the ensuing year, 


Progress of Lancashire Electric Supply Undertakings, 


In his address to the Incorporated Municipal 
Electrical Association, referred to in the preceding 
paragraph, Mr. Watson alluded to the remarkable develop. 
ments which had taken place in the power supply of 
Lancashire. He said that census returns showed that 
Great Britain, with a population of 45,000,000, employeq 
power to the extent of 10,750,000 H.P., including 
2,000,000 H.P. used by public utility undertakings, 
leaving 8,750,000 H.P. for manufacturing purposes, say an 
average of approximately 1 H.P. to five inhabitants, 
In parts of industrial Lancashire the amount far exceeded 
this figure; in some cases it was as high as 5 H.P. to 
eight inhabitants. In the area of 400 square miles with 
Manchester in the centre and a population of 2,500,000, 
it was safe to take the power requirements at 1 H.P. to 
two inhabitants, say a total installed capacity of 
1,250,000 H.P. or 750,000 kilowatts. Allowing for 
diversity of usage, this would represent a maximum demand 
of approximately 450,000 kilowatts. In this area there 
were, continued Mr. Watson, eighteen statutory electricity 
supply undertakings possessing generating stations, and 
as all of them were in operation prior to 1905, he had 
ascertained the progress made in the use of the public 
supply between that year and 1915. The capital expendi. 
ture increased from £4,170,000 to £6,662,000, the plant 
capacity from 58,750 kilowatts to 184,850 kilowatts, the 
maximum load from 38,800 kilowatts to 111,700 kilowatts, 
the units sold from 65,250,000 to 260,500,000, the income 
from £520,000 to £1,095,000, and the working expenses 
from £240,000 to £595,000. 


Manchester Architect Wins the Military Cross. 


Amongst the most recent awards of the Military 
Cross, members of the Engineers’ Club will be proud to see 
the name of one of their body, namely, Sec.-Lieut. William 
Somerville Beaumont, R.E. Mr. Beaumont is a member 
of a local firm of architects, and while in charge of a party 
detailed to blow a gap in the enemy’s wire, came under 
fire from an enemy post. Four of his men became 
casualties, and the leads of the charge which had been 
placed in position were cut. In spite of these mishaps, 
Mr. Beaumont succeeded in exploding the charge after 
several attempts and in the face of great difficulties. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is no material change to note this week in 
the general condition of the hematite pig iron trade. 
The position as to supply and demand remains the same, 
with makers faced with pressing requests and unable to 
fulfil requirements. Those requirements continue to be 
very heavy. Local steel makers use up a big tonnage of 
metal, taking the iron direct from the furnaces, whilst on 
outside account the demand is smart. High grade 
iron is in bigger demand than ever before, and 
those makers who are specialising in it are hard at 
work. In all, there are thirty furnaces in blast, and 
whilst several are being got ready for work, no additions 
are reported up to the present. Prices are steady, with 
mixed numbers of Bessemer iron at 127s. 6d. per ton, and 
special brands at 140s. per ton, both f.o.t. 


Iron Ore. 


All through the digtrict the hematite iron ore 
trade is busily employed, but the output is still Jess than 
smelters of iron would like to see. There is room for a 
much fuller supply of labour at most of the mines, but 
men are difficult to get in these days. The demand for 
foreign ores is brisk and deliveries are regular. 


Steel. 


There is a very busy state of affairs in the steel 
trade. All the available departments are hard at work, 
and good outputs are being maintained. The demand for 
semi-finished sorts is brisk, and billets are at £10 7s. 6d. 
per ton. The demand for steel shipbuilding material is 
full, and ship plates are at £11 10s. per ton, with boiler 
plates at £12 10s. per ton. Commercial sorts generally 
are in the background. Heavy rails are at £10 17s. 6d. 
to £11 per ton; light rails, £14 to £14 10s., and heavy 
tram sections at £14 per ton. 


Fuel. 


There is a full demand for steam coal and prices 
are harder, with Durham and Northumberland sorts 
quoted at 30s. to 32s. 6d. per ton. House coal is at 
32s. 6d. to 40s. per ton. For coke the demand is keen, and 
East Coast sorts are at 42s. 6d. per ton, with Lancashire 
cokes at 37s. 6d. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


Bussness has been somewhat quieter this week 

nding the issue of the July allocations. Moreover, the 
annual holidays are being held in Tyneside, and their 
influence is quite appreciable in the Cleveland iron trade. 
Practically all the Tyneside foundries are at a standstill, 
and consequently deliveries of iron to that district are 
greatly diminished, although in some instances arrange- 
iments have been made to accept delivery in order that 
adequate supplies may be available for a resumption of 
work next week. The lessened demand from the Tyne has, 
however, afforded Scottish consumers an opportunity to 
obtain better supplies, and a number of supplementary 
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allocations having been issued, the quantity of foundry iron 
dispatched to Scotland this month has been unusually 
heavy. Recently forge iron has become quite plentiful, 
and indeed both makers and consumers have accumulated 
stocks. Some further expansion in the export trade is 
noticeable. The June shipments appear likely to attain a 
substantial figure. Prices are steady at the full maximum, 
No. 1 being quoted 99s. per ton, and No. 3 Cleveland, No. 4 
foundry, and No. 4 forge, 95s. per ton for home consump- 
tion, whilst for export the figures are 119s. and_114s. per 
ton respectively. 


Hematite Pig Iron. 


The hematite trade is active both on foreign and 
home account. The shipments have certainly been on an 
improved scale, and the better supply of trucks has per- 
mitted a liberal distribution to home consumers. Mixed 
numbers of East Coast hematite realise 122s. 6d. at home, 
and 147s. 6d. for Allied consumption. 


Furnace Coke. 


Supplies of furnace coke still continue to be 
inadequate, and the position is causing anxiety to iron- 
masters, As to price no change has yet been made, but it 
seems probable that the extra half-crown per ton on coal 
prices will lead to an increase in the maximum for coke, 
which at present stands at 35s. 6d. per ton for furnace 
qualities delivered at the works. 


Manufactured Iron and Steel. 


This week steel makers received official notice 
that an Order of the Ministry of Munitions will shortly be 
issued prohibiting sales to merchants of billets, slabs, 
blooms, and sheet bars, unless by permission of the Depart- 
ment. A very large proportion of such material is distri- 
buted through the medium of merchants. The proposed 
Order has created great resentment among the merchants. 
The general conditions of the trade remain much about the 
same. Orders, however, are being executed with much 
greater celerity than was the case in meeting the heavy 
requirements which have been called for during the past 
two years. Indeed, it would seem that makers have been 
so fully employing their resources that they have not only 
put themselves in a position to supply current needs, but 
also to create the establishment of a reserve of stocks. 
Heavy deliveries of shipbuilding and sectional material are 
now being made as a result of the high priority system. 
The export trade is almost solely confined to the Allies, the 
quantities going at present to the Dominions being all but 
negligible. The principal quotations for home trading are 
as follows :—Steel ship plates, Zin. and upwards, £11 10s.; 
S/gin., £11 158.; jin., £12; under jin. down to #/,,in., 
£14 10s.; under */,,in. down to }in., £16; under jin. down 
to 3/sin., £17 ; steel boiler plates, £12 10s.; steel ship angles, 
£11 2s. 6d.; steel joists, £11 2s. 6d.; heavy steel rails, 
£10 17s. 6d.; iron ship rivets, £19 10s.; common iron bars, 
£13 17s. 6d.; best bars, £14 7s. 6d.; double best bars, £14 15s.; 
packing iron, £13 10s.; packing iron, tapered, £17 ; iron ship 
angles, £13 15s.; steel hoops, £17 10s. to £18 10s.; sheets 
produced by steel re-rollers, above °/,in. thick, £16; 
3/,gin. thick and under to 16 gauge inclusive, £16 10s.; 
under 16 gauge to 20 gauge, £17; under 24 gauge to 26 
gauge, £18; steel rounds, squares, &c., £12 10s. The 
following are nominal quotations for export :—Common 
iron bars, £15 7s. 6d.; best bars, £15 12s. 6d:; double best 
bars, £16; treble best bars, £16 7s. 6d.; packing iron, 
£15 10s.; packing iron, tapered, £19; iron ship angles, £15 
to £15 10s.; iron ship rivets, £21 ; steel bars, basic, £16 10s. 
to £17 10s.; steel ship plates, £15; steel joists, £13 10s.; 
steel hoops, £19 to £20; steel sheets, singles, £20; steel 
sheets, doubles, £22 ; steel strip, £17 10s. to £18 10s.; heavy 
steel rails, £12 5s. to £13 5s. 


The Coal Trade. 


The Coal Controller’s order increasing the price 
of coals by 2s. 6d. per ton, except for France and Italy, in 
which case the advance is 5s., did not create any surprise in 
Northern coal trade circles. The new prices will come as 
a great relief to collieries, because in many instances the old 
charges were quite unremunerative. The general position 
of the trade is becoming very tight. The comb-out has 
reduced the output throughout both Durham and North- 
umberland, but with the number of men working the 
output is still disappointing. For new inquiries trans- 
actions are limited to occasional parcels, and mostly for 
August-September delivery. Household coals are be- 
coming a problem, as supplies are not sufficient to meet 
the home demand, and for neutral export 60s. nominally 
is quoted. Buyers realise that there is no chance of 
getting orders fulfilled either for prompt or forward dates. 
Transactions in best steams are practically unworkable for 
neutral destinations, Merchants are very eager to operate, 
and the nominal] quotation of 65s. could possibly be exceeded 
were supplies available. Tyne primes, North Northum- 
berlands, and seconds could doubtless command even 
higher than that, but producers say it is useless to quote 
without the slightest signs of being able to take on addi- 


.tional orders. The Durham gas coal position is most 


favourable, but there are no sellers on the open market. 
Official requirements are very extensive. The following 
are nominal quotations for neutral business :—Best Blyth 
steams, 65s. to 70s.; Tyne primes, North Northumberlands, 
Hastings and Hartleys, 60s. upwards ; unscreened, 50s.; 
smalls, 35s. to 40s.; best gas, 50s. to 55s.; second gas, 
42s. 6d. to 45s.; bunkers, 50s. to 60s. Principal quotations 
for the home trade are as follows :—Best Blyth steams, 
32s, to 35s.; Becond Blyth steams, 28s. to 31s.; Tyne prime 
steams, 32s. to 33s. 6d.; unscreened for bunkers, 26s. to 
27s. 6d.; household coal, 25s. to 26s.; best Blyth smalls, 
238s, 6d. to 25s.; North Northumberland smalls, 25s.; 
smithies, 30s. to 35s.; peas and nuts, 33s. 6d. to 36s. Dur- 
hams: Steam (locomotive), 33s. 6d. to 35s.; special Wear 
gas, 29s. to 31s. 6d.; best gas, 27s. 6d. to 30s.; second gas, 
26s, to 29s.; ordinary bunkers, 28s. 6d.; best bunkers, 30s.; 
superior qualities, 32s. 6d.; smithies, 32s. to 36s.; peas and 
nuts, 33s, 6d. to 36s.; coking coals, 22s. to 23s.; patent oven 
coke, 42s, 6d. to 45s.;. blast-furnace coke, 338.; gas coke, 
32s. 6d. to 35s, 
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SHEFFIELD. 
(From our own Correspondent.) 
The Boy in Industry. 


Tue chairman of one of the leading steel firms 
here has just drawn my attention to a situation which he 
says is becoming very serious, viz., the attitude of boys 
engaged in rolling mills, and the lamentable indifference of 
parents in exercising any sort of influence or control over 
them. The withdrawal of youths of eighteen years and 
over from the mills for military service is causing employers 
grave concern. They have had to be replaced by boys 
just from school, who commence work with wages of 
from 25s. per week and upwards. The result of this 
sudden change in their lives, this aecession of wealth 
undreamt of, seems to unhinge their half-matured minds, 
with the inevitable result. They treat their position in 
industrial life as a huge joke, with plenty of pocket money 
to sweeten it. ‘*‘ The week before last,” said the director 
referred to, “ we had five rolling mills standing idle, night 
and day, last week two mills, and this week three, all 
through boys failing to turn up to work, leaving without 
notice, or declining to make a ‘set’ when we are a hand 
short in another mill.” Quite apart from the inconvenience 
and loss thus caused, he was anxious to find some means of 
attracting to the works the kind of boy who would reap 
the greatest real advantage from the opportunities now 
offered. In these days, when the labour supply is far 
behind the demand, advertisements appear to have 
brought him but little response, and his experience is 
probably that of a great many steel firms. Yet no local 
industry offers a wider field or better-paid employment 
than that of the rolling mills and forging and tilting—the 
old Sheffield staple key trade to the steel production side. 
Boys are afforded an opportunity of learning a trade, 
without premium, and whilst doing so earning good wages, 
and have the assurance that high wages await the skilled 
workman, whilst the prospects of becoming foremen or 
managers later on are almost unlimited. “If parents 
have any thought for the future welfare of their sons,” 
the director added in conclusion, “ now is the time to 
embrace the opportunities which present themselves, 
instead of allowing them all to rush into what are virtually 
blind alleys for the sake of very highly-inflated and quite 
temporary wages for various kinds of ‘ war work.’ Parents 
should instil into the minds of their boys that these big 
wages will not last. The war must end some day, and 
with it some of the ridiculously high wages that are being 
paid. The veneer will then be revealed, but the lads may 
have passed the period when apprenticeship to a sound 
permanent business is possible. In the meantime, the 
loss of output in the direction I have indicated is a serious 
matter, for the material is required for war purposes. 
In the three cases specifically mentioned, the loss of output 
through the action, or inaction, of boys aggregated to 
460 tons—and, of course, they were only three of a large 
number of similar instances.” 


The Foundry of the Future. 


About the conference of British Foundrymen, 
held here on Friday and Saturday, there was a fine spirit 
of determination to do everything possible to bring up 
this important branch of the iron and steel industry 
abreast of the times, and to maintain it there. Repre- 
sentative foundrymen were present from all parts of the 
kingdom, though, naturally, the circumstances of the war 
militated against the full attendance that might otherwise 
have been expected. That the conference was held here 
was a compliment to the new president, Mr. T. H. Firth, 
one of the managing directors of the Brightside Foundry 
and Engineering Company, and the senior vice-president, 
Mr. John Little, of Cammell Laird and Co. In his 
presidential address, Mr. Firth urged the importance of 
specialisation, and also of the standardisation of patterns 
as a means of increasing production and reducing cost. 
The lessons of the war must be taken to heart, and the 
Empire made more self-contained. There must be no 
foolish adherence to old worn-out shibboleths, but a ready, 
full and enlightened recognition of the changed conditions 
brought about by this tremendous upheaval. Employer 
and employed must more and more realise the imperative 
need for the closest co-operation in working, the lightening 
of labour wherever possible, and resolve to secure the 
fullest production in the essentials of the world’s industries, 
under the best conditions practicable for those engaged in 
the work. The president stands in the swelling ranks of 
employers who are urging that everything possible must 
be done to bring about a better feeling between Capital 
and Labour, to help both sides to see that their interests 
are identical. He believes, for instance, that men should 
have continuity of employment. It cannot be fair, he 
contends, for an employer to be able to give a week’s 
notice to any particular class of men, who had been working 
well and doing their duty, simply because the firm happened 
to be short of work. Then, again, a man should be 
guaranteed a minimum wage sufficient for him to keep his 
wife and family respectably. That—not a maximum 
wage—could be easily arranged. Working hours, too, 
might be reduced. In return for these reforms, however, 
they would be entitled to expect of the worker his best 
efforts, with no sort of restriction on output, so that every 
man who wished to do so could earn, on piece, considerably 
over the district rate prevailing in a given trade ; moreover, 
the men’s piece rates must not be cut because a man was 
earning more wages than usual. What Mr. Firth felt was 
that both employers and employed needed to see more 
clearly the fact that they were interested in precisely the 
same way. To accomplish the ends they sought the help 
of the Government would be useful, but whilst they desired 
to realise this co-operation, they wanted it without State 
control, which was quite another thing. 


The 6 a.m. Start. 


It was an excellent idea of Mr. Firth to give an 
important place in his presidential address to the questions 
of labour, because few men know better than he does the 
delicate problems that will require solution before any 
post-war reconstruction can proceed to the fruition stage. 
It is rather a favourite theme with him, and his good 
relations with his own workpeople warrant him in speaking. 
Unless my memory misleads me, it was Mr. Firth who 
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associated himself with another Sheffield steel man @ year 
or so ago in expressing the opinion that the time was 
approaching when the works should not commence until 
after breakfast, and his reference on the present occasion 
to the need for a reduction of working hours was, perhaps, 
based upon some such opinion. It may be argued—and 
it is—that the idea is too revolutionary and even 
impracticable, but can anyone with practical experience 
reasonably contend that full value is ever obtained from 
the two hours’ work from 6 a.m. The practice belongs to 
the past and should be relegated to it, along with a few 
other out-of-date customs. 


Moulding Problems. 


The papers read at the conference included one 
by Mr. Matthew Riddell, of Glasgow, on “ The Fluidity of 
Molten Cast Iron,” and Professor A. Campion, of Glasgow, 
contributed notes on ‘The Influence of Some Special 
Constituents on Cast Iron.’”’ Mr. T. Brown, of Sheffield, 
submitted a paper on ‘“‘ Deformation of Castings,” in the 
course of which he contended that, in the making of the 
mould, there should be allowance for the contraction 
which takes place from the solidification of fluid steel down 
to complete cooling, the mould itself being somewhat 
deformed in order that the casting might come out 
satisfactorily. The cause of breakage on contraction he 
attributed to castings being exposed to the atmosphere 
too soon, and the preventive was to leave the castings in 
the floor or boxes until quite cold, not allowing the 
atmosphere to reach any part of them. In the discussion 
which followed, most of the speakers agreed with that 
view, but one contended that the moulding sand and the 
condition of the moulds had a great deal to do with 
deformities. His opinion, too, was that castings should 
be lifted hot and taken to the annealing furnace as quickly 
as possible, not left in the floor until quite cold. The 
Sheffield branch of the British Foundrymen’s Association 
has taken a very active interest in the question of machine 
moulding. Obviously, at some of the works here, where 
huge castings for special work are a feature, hand moulding 
will have to be adhered to, but there are many works in 
the district where standardisation of patterns by means 
of machine moulding for light castings would give a 
tremendous fillip to output. In fact, it is realised that 
only by such repetition work can some of the problems 
ahead be successfully grappled with. As already men- 
tioned, Mr. T. Little (Sheffield) was elected senior vice- 
president, and other elections and re-appointments were 
as follows:—Junior vice-president, Mr. M. Riddell 
(Glasgow); treasurer, Mr. F. W. Finch (Gloucester) ; 
general secretary, Mr. Alexander Hayes (London), in 
succession to Mr. E. A. Pilkington (Lincoln); Council, 
Dr. W. H. Hatfield (Sheffield), Messrs. H. Tewson (East 
Dereham), J. Oswald (London), H. L. Reeson (Birming- 
ham), and J. Shaw (Dudley). 


Round the Works. 


In most departments of steel works engaged upon 
the production of war material there seems to be renewed 
activity, and I hear of another large gunshop nearing 
completion. This, apparently, is not simply a war 
emergency erection, but, like a large number of the other 
new buildings, is intended as part of a policy for the 
expansion of manufactures when peace returns. Aircraft 
steel and parts, including engines, are exceedingly active 
departments, and close attention is being concentrated on 
marine forgings and castings. Makers of magnet steel are 
busy, and so are producers of almost all kinds of saws. 
Motor steel is in strong request. There is still, however, 
a certain degree of irregularity in the trade position 
generally, and the production of steel is well abreast and 
even ahead of requirements. The latter remark applies 
chiefly, perhaps, to the crucible make, for the output of 
the open-hearth and electric furnaces is almost wholly 
absorbed, though quite prompt deliveries can be given. 
Metal merchants here continue to have misgivings regarding 
the attitude of the Government towards them, especially 
since steel makers have been officially notified of the inten- 
tion of the Ministry of Munitions to prohibit the sale to 
merchants of billets, slabs, blooms and sheet bars, unless 
under licence. In ordinary times such a proposition 
would have been impossible, and in these abnormal days 
the wisdom of the step will have to be proved by time. 
The chairman of the Lancashire colliery concern of Andrew 
Knowles and Sons, I notice, has been complaining of the 
tremendous amount of absenteeism in the mines, which, 
in some cases, he says, is as much as 40 per cent. Mr. 
Maurice Deacon, who is chairman of the Maltby Main and 
Dinnington Main Collieries, two of the Sheepbridge 
group, makes a similar complaint. The percentage of 
absentees at the former mine for the past year was 20 per 
cent., with a loss of 80,000 tons, and at the latter mine the 
percentage was even higher. The shortage in the labour 
supply may be judged from the fact that development 
work at the Maltby pits is being held back for the want 
of at least another thousand men. New oversea business 
includes tools for Monte Video, Bombay, Hamilton, 
Madras, Calcutta, Oporto, and Buenos Aires ; springs for 
Karachi; wire for Calcutta ; steel for Bombay, Mollendo, 
Yokohama, Singapore, Shanghai, Osaka, Bangkok, 
Calcutta, Natal, Sourabaya, Bordeaux, Montreal, Toronto, 
and Almeria; saws for Madrid, Nagasaki, Barcelona, 
Genoa, Valencia, and Yokohama ; files for Calcutta, Port 
Harcourt, Rio, Barcelona, and Bangkok; rough blades 
for West Africa; sheep shears for Buenos Aires; and 
cutlery for Calcutta, Capetown, Montreal, Cartagena, 
Port Harcourt, Coomassie, and Sekondi, as well as for 
French ports. New Government contracts placed here 
include clasp knives, table knives and forks, razors, tools, 
ranges and stoves, and steel buckets. With Lincolnshire 
firms orders for steam and oil engines and constructional 
steel work have been placed. 


Iron, Steel, and Coal. 


There appears to be no change locally worth 
noting in the iron and steel markets. The output of the 
crucible furnaces shows a tendency to fall off and several 
furnaces are idle, but open-hearth and electric furnaces are 
fully employed. General conditions are much as previously 
reported. Coal prices have gone up 2s. 6d. all round at 
pit to cover increased cost of production through the 
lessened output. The steam fuel market is very difficult, 
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and works have to draw upon reserves, except for large 
coal and cobbles, which are in fair supply. Prices for 
export have risen by 5s. per ton. Slacks are scarce, 
and house coals are in very active demand. Best South 
Yorkshire steam hards are quoted 21s. 6d. to 22s.; best 
Derbyshire, 21s. to 21s. 6d.; seconds, 20s. to 20s. 6d.; 
cobbles, 20s. to 20s. 6d.; and nuts, 19s. 6d. to 20s. 6d. 
In house coals branch is quoted 25s. 6d. to 26s., and best 
Silkstone 22s. to 23s. per ton at pit. 








SCOTLAND 
(From our own Correspondent.) 
Increase in Coal Prices. 


THE secretary of the Coal and Coke Supplies 
Committee for Scotland has received information that the 
Board of Trade has issued an order increasing the price of 
coal. The advance takes place immediately, and is equal 
2s. 6d. per ton in the home trade and 5s. per ton for ship- 
ment to France and Italy. Retail dealers are already 
charging 14d. extra per cwt. for coal sold on the street. 


A 40-Hours Week. 


At a conference of Scottish Trade Union officials 
in Glasgow it was resolved to take the necessary action to 
induce the Government to bring in a Bill to take effect on 
demobilisation for a forty-hours maximum week, so 
arranged as to make Saturday a holiday, the hours worked 
to be eight per day for the first five working days of the 
week with a break of an hour each day for dinner. The 
matter was remitted to the Parliamentary Committee. 


Pig Iron. 


There is no material change in the position of the 
Scotch pig iron trade. Buyers are numerous and eager, 
and every available cwt. is quickly taken up. Hematite 
is off the market for general use, while other qualities are 
becoming even more scarce than before. Foundry iron is 
very difficult to procure, and forge is not too easily obtained. 
Despite the curtailment of exports, outputs are barely 
sufficient for home needs, and business is of a hand-to- 
mouth character. Prices for export are firm, but there is 
practically nothing doing in shipment meantime. 


Approximate Quotations. 


Monkland and Carnbroe are quoted f.a.s. ai Glasgow : 
Nos. 1, 140s.; Nos. 3, 135s.; Govan, No. 1, 130s.; No. 3, 135s.; 
Clyde, Summerlee, Calder and Langloan, No. 1, 150s.; 
No. 3, 145s.; Eglinton, at Ardrossan or Troon, and Dal- 
mellington, at Ayr, No. 1, 145s.; No. 3, 135s.; Shotts, at 
Leith, No. 1, 150s.; No. 3, 145s. per ton. : 


Finished Iron and Steel. 


Nothing has occurred to change the course of 
operations at the steel and ironworks, and energies are still 
almost exclusively directed towards the production of war 
requirements. Steel mills are heavily taxed, and the 
demand for engineering and general shipbuilding sections 
is as large as ever. A fair quantity of shell bar is being 
manufactured. Locomotive material, and channels and 
joists in connection with structural work, are also in 
request. Discard bars are scarcer, the output of high 
tensile quality not being so heavy at the moment. Exports 
to France and Italy continue. Strips have large book- 
ings for tube works. The pressure on the malleable iron- 
works is unrelaxed. Orders on general account are plen- 
tiful, but there are few sellers unless business can be classi- 
fied as of national importance.* Some sectional material 
for mines and also agricultural requirements have been put 
through, but stock sizes are receiving little attention. 
Good orders are on hand for light rails on French account. 
Exports are particularly lifeless at present. 


Coal. 

The genera] situation in the Scotch coal trade 
remains unchanged. In the various districts outputs are 
quite below the level of the demand. Market conditions 
remain very strong, and -with stocks very low a consider- 
able stringency prevails. Owing to the insufficient 
supplies orders are being curtailed,so that as many cus- 
tomers as possible may be kept going. In the West of 
Scotland district industrial demands are fully maintained, 
and household orders show no falling off, while a good 
turnover is being done in the shipping department. The 
new order increasing prices of coals is now in operation in 
the district. All the collieries in Fifeshire are as busy as 
possible, and are quite unable to execute all the demands 
made upon them. Local orders are plentiful, and the 
export department is active. In the Lothians fuel of all 
sorts is difficult to obtain. A fair shipping business is 
being done with neutrals, and the collieries are securing 
good prices for these orders. The aggregate shipments 
from Scottish ports during the past week amounted to 
164,430 tons, compared with 160,324 in the preceding 
week, and 164,140 tons in the corresponding week of last 
year. Ell coals are quoted, f.o.b. at Glasgow, 26s. 6d. to 
28s.; splint, 28s. to 30s.; navigation, 30s.; steams, 27s. 6d.; 
treble nuts, 23s.; doubles, 22s.; singles, 21s.; first-class 
screened navigations, f.o.b. at Methil or Burntisland, 
29s. to 3ls.: first-class steams, 28s.; third-class steams, 
24s.: best steams, f.o.b. at Leith, 26s. 6d.; secondary 
qualities, 25s. 6d. per ton. These prices are now subject 
to an additional charge of 5s. per ton for shipment to 
France and Italy. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Prices. 


Ir was generally expected in coal trade circles 
that the Coal Controller would, before very long, sanction 
an increase in the price to be charged, but still the official 
announcement came with a certain amount of suddenness, 
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inasmuch it was made public on Saturday last to come 
into operation on the following Monday, the 24th inst. 
Surprise was expressed that that date was chosen, as it 
was believed that July Ist would be a more likely date, 
and in any circumstances it was thought that the trade 
would be given a rather longer notice than was actually 
the case. The increase is 2s. 6d. per ton in respect of all 
coals, whether for shipment or for home consumpticn, 
except that in the case of supplies for France and Italy the 
increase is 5s. per ton. The effect of this is that, so far as 
coals for oe are concerned, one schedule of prices 
prevails, with this condition, that, whereas the prices for 
Allied destinations are fixed and are maxima and minima, 
the same prices are minimum charges for neutral destina- 
tions. By increasing the price by 5s. for coals for France 
and Italy a grievance of South Wales coalowners is re- 
moved. Hitherto the prevailing schedule of prices was 
subject to a@ reduction of 2s. 6d. per ton for coals for 
France and Italy, and South Wales owners contended that 
they were penalised as compared with other coal-pro- 
ducing districts, as the bulk of coals at the reduced price 
for France and Italy was drawn from South Wales. The 
advance in the price of coal applies also to patent fuel, 
but the Coal Controller in his notification states that the 
schedule prices for coal supplied to patent fuel works after 
June 30th for the manufacture of patent fuel for shipment 
to destinations abroad, other than British Possessions and 
Protectorates, are increased by 6d. per ton in addition to 
the increase of 2s. 6d. In a further communication to the 
owners the Controller states that the object of this increase 
of 6d. per ton is to pass on to the colliery the amount of 
the adjustment between coal prices and exporters’ remu- 
neration which took place on March 2nd last, and which 
is continued with certain modifications in the new direc- 
tions, except in the case of shipments to British Possessions 
and Protectorates. 


Centralisation of Control. 


An important scheme, affecting the shipment of 
coals at Cardiff and other South Wales ports, has now 
reached the stage of practical completion, and will, it is 
fully expected, yield a full measure of success very shortly. 
This scheme, which is designed for facilitating the loading 
and dispatch of tonnage, involves the establishment of a 
committee representative of the various interests concerned 
for co-ordinating the work of the different Government 
Departments. Hitherto loss of efficiency in the utilisation 
of tonnage has resulted from distribution of responsibility, 
and through the various departments being out of touch 
with each other. By the appointment of this committee 
authority will be centralised, a closer grip will be exercised 
over both coals and vessels, attention will be concentrated 
on particular tonnage, and dispatch accelerated. The 
committee consists of Mr. W. St. D. Jenkins, C.B.E., 
Assistant Director of Navy Contracts; Mr. E. H. Jacob, 
who will be an assistant representative of the same depart- 
ment; Mr. F. G. Mathwin, representing Messrs. W. 
Mathwin and Son, Admiralty agents for the Bristol 
Channel, and Captain H. Franklin Thomas, representing 
the Ministry of Shipping. Mr. L. Reginald Lewis, who is 
the head of the Admiralty agents’ coal department, will 
be the secretary to the committee. The committee, while 
invested with very substantial powers, will not usurp the 
functions of other committees which deal with coal 
licences and allocation of tonnage. It is understood that 
the committee officially commences its duties on July Ist, 
and there will be wide scope for its fullest activity in 
carrying out the shipping arrangements as required by the 
Coal Controller, who has apportioned the various quantities 
of coal which are to be dispatched in future to France, 
Italy, and other destinations. Supplies to France par- 
ticularly must be rigidly attended to, and if necessary the 
committee will have power to divert coals, intended for 
home consumption, for shipment should there be a rush of 
tonnage, so that home consumers must prepare themselves 
for being inconvenienced periodically. 


Current Business. 


The coal market has not been productive of any 
outstanding feature during the past week. Large coals, 
nuts and beans, and superior bunker smalls have been very 
steady, but the glut of inferior smalls creates considerable 
anxiety for owners. As regards the advance in prices of 
coals, the opinion is expressed in some quarters that a flat 
rate advance is inequitable, and that a far better basis of 
increase would have been the percentage method. It is 
contended that to increase the very inferior coals by the 
same amount as best coals makes the inferior grades 
relatively dearer, and reduces the chances of finding a 
market for them, more especially in slack times. The 
increase granted by the Coal Controller does not affect the 
coals taken for Admiralty purposes, and it is expected that 
owners supplying coals for Government use will receive 
consideration before very long. Coke is firm, as the 
demand is about equal to the supply, while patent fuel 
makers continue to be well off for orders. Pitwood is 
rather scarce and firm at 65s. 

LATER. 


The coal market shows very little change, but is un- 
doubtedly quieter. Collieries are in many cases over- 
stemmed. Large coals are fairly steady, but inferior 
smalls are very weak 


Schedule Prices (Fixed for France and Italy, minima for 
Neutrals). 


Steam coal: Smokeless best, 38s.;. smokeless 
seconds, 36s. 6d.; seconds, 35s. 9d.; ordinaries, 35s.; best 
drys, 35s.; ordinary drvs, 33s. 6d.; steam smalls, 23s. to 
26s. 6d.; washed smalls, 27s. 6d.: best Monmouthshire 
Black Vein large, 35s.; ordinary Western Valleys, 34s.; 
best Eastern Valleys, 34s.; seconds Eastern Valleys, 33s. 
Bituminous coal : Best households, 38s.; good households, 
35s. 9d.; No. 3 Rhondda large, 35s. 9d.; smalls, 31s.; No. 2 
Rhondda large, 32s.; through, 27s. and 28s. 6d.; smalls, 
22s. and 24s.; best washed nuts, 35s.; seconds, 33s. 6d.; best 
washed peas, 32s. 6d.; seconds, 31s. 6d.; patent fuel, 35s.; 
coke, 52s. 6d.; pitwood, ex ship, 65s. 


Newport. : 
Collieries continue to work well in this district, 





——$— 


but salesmen are none too well off for prompt stems, 
Large coals meet with a fairly good inquiry, but the chief 
difficulty is for owners to dispose of small coals, which 
are easy. Schedule prices :—Steam coal: Best Newport 
Black Vein large, 35s.; Western Valleys, 34s.; best Eastern 
Valleys, 34s.; other sorts, 33s.; steam smalls, 23s. to 25s, 
Bituminous coals: Best house, 38s.; seconds, 35s. 94; 
patent fuel, 35s.; pitwood, ex ship, 65s, 


The anthracite coal market has ruled quiet, and 
many salesmen have been handicapped by having in. 
sufficient ready tonnage, which has caused difficulties jin 
maintaining regularity #f work. Beans and peas have 
maintained a good tone, but most other descriptions are 
easily obtainable. Schedule prices :—Anthracite : Best 
breaking large, 35s.; second breaking large, 34s.; third 
breaking large, 32s. 6d.; Red Vein large, 30s. 6d.; machine 
made cobbles, 44s. to 47s. 6d.; French nuts, 44s. to 47s. 6d,; 
stove nuts, 44s. to 47s. 6d.; beans, 36s.; machine made large 
peas, 25s.; rubbly culm, 16s. and 18s.; duff, lls. 6d. and 
13s, Steam coal: Best large, 35s.; seconds, 32s.; bunkers, 
27s. and 28s.; smalls, 22s. and 24s. Bituminous coal: 
Through and through, 32s.; smalls, 29s.; patent fuel, 35s, 


Tin-plates. 


Firmness in the tin-plate market is quite pro. 
nounced, and prices are well maintained at the maximum, 
which has advanced slightly owing to the increased price 
of tin. More men are being called up for the Army, and 
this threatens a reduction of output. It is reported that 
quite recently some large orders have come on the market. 
French orders run into 125,000 boxes, and Portugal and 
Italy are also buyers. Recently some urgent orders were 
received from Australia, though merchant business as a 
rule is practically out of the question. Quotations :—I.C, 
20 x 14 x 112 sheets, 33s.; block tin, £331 per ton cash 
and for three months ; copper, £110 per ton cash and for 
three months. Lead: Spanish, £29 10s. per ton. 








THE GUSTAVE CANET LECTURE. 


Tue third Gustave Canet Lecture was delivered by Sir 
Wilfrid Stokes, on Monday last, before the Junior 
Institution of Engineers. It dealt very fully with the 
trench mortar of which the author is the inventor. 

Owing to circumstances over which we have no control, 
we are obliged to hold over our report of it till next week. 











FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Prysicat Socrety or Lonpox.—Imperial College of Science, 
Imperial Institute-road, South Kensington. (1) ‘A New 
Method of Measuring Alternating Currents and Electric Oscilla- 
tions,” by Mr. J. Williams; (2) A Demonstration of Coupled 
Vibrations,” by Professor E. H. Barton and Miss H. M. Browning. 
5 p.m. 

SATURDAY, JULY 6rn. — 


Tar InstrTuTIon oF MunicrpaL Encrineers (SoutH-Eastern 
Distrricr).—Meet at London and North-Western Railway 
Station, Wolverton. Visits will be paid to the London and North- 
Western Railway Carriage Works; street works, including 
tarviated granite, clinker tar dam, and other pavings; the 
sewage disposal and refuse destructor works ; and the waterworks 
pumping station and sewage disposal works and pumping plant 
at Stoney Stratford. 11 a.m. 














CATALOGUES. 


Brown Brorners, Limited, Great Eastern-street, London, 
E.C.—Illustrated pamphlet dealing with the Duco motor valve 
stem lubricator. 

Tae Hypraviic EnGIngeertnec Co., Limited, London and 
Chester.— Well got up and illustrated booklet, specially intended 
for circulation abroad, and dealing with steam and electrically 
driven pumps, presses, cranes, capstans, fire injectors, intensifiers, 
&c. Some useful information specially relating to hydraulic 
machinery is also embodied. 

Haprietps, Limited, Sheffisld.—Illustrated descriptive cata- 
logue of stone breakers and ore crushing machinery, comprising 

tory and reciprocating jaw machines, including jaw breakers 
rticularly adapted for the reduction of ferro-alloys, such as 
erro-manganese, ferro-tungsten, and ferro-chrome: portable 
stone breakers with screens, crusher jaw faces of “‘ Era” manganese 
steel, coal and coke breakers, grinding mills for dealing with 
sand, burnt and raw limestone, clay, furnace and refuse destructor 
slag, barytes, ganister, charcoal, dolomite, &c.; revolving screens, 
&e. 








New York Garsace Repuction Worxs.—Besides being 
the largest of its kind in the world, the garbage reduction plant 
recently installed to convert the millions of tons of food wastes 
of New York City into grease and fertilisers embodies a number 
of new features in design which have been the means of effecting 
sanitary conditions never before attained. The green garbage 
isnot stored, so there is no possibility of decomposition at the 
plant. By means ofa novel system of conveyors the garbage is 
rapidly fed at will into any of the 199 reducers in which for 
fifteen hours it is cooked, washed, and ‘steamed. The process is 
one of dehydration, in which there are no chemical actions after 
the boili int is consequently no offensive odours are 
created. my yes do re porenes of os a cd 
of m garbage to is conducted in a single, continuously 
eiasd tak from which no odours can escape. Hand labour is 
practically eliminated by the use of thirty-eight different 
conveyors for moving the garbage, tankage, and waste products. 
The plant is situated on Fresh Kills, lower Staten Island, Borough 
of Richmond, New York City. There is no railroad connection. 
All materials used must be brought in or taken out by boats. 
The materials received are 1500 tons of garbage per day. 
necessary solvent, and coal for 3000 horse-power of boilers. The 
materials ship; are grease, tankage, and such by-products as 
bottles, cans, bones and rags. To date the shipping 
a dock 1000ft. long has been provided.—Engineering News 
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BRITISH PATENT SPECIFICATIONS. 


When an invention ts communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment ts not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent-office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 6d. each. 

The date first given is the date of application ; the second date 
at the end of the abridgment is the date of the acceptance of the 
complete Specification, 








INTERNAL COMBUSTION ENGINES. 


114,707 (7618 of 1917). May 26th, 1917.—Conrron Mecu- 
ANISM FOR CRANK CASE JET Type Enotnes, Peter Hooker, 
Limited, Blackhorse-lane, Walthamstow, and another. 

The petrol —. and spark are controlled by a single move- 
ment, so that the former is shut off before the switch is closed, 
so ensuring that all the petrol on the engine side of the control 
is used up, and that the sparking switch is opened before the 
petrol supply can be opened. In Figs. 1 and 2 A is framework 
to which is pivoted an arm B under the control of a worm and 
wheel C on a shaft D. The arm operates both the switch and 
the petrol valve in correct sequence, The switch is a plain 
knife switch, andis shown at E. The petrol valve body is shown 






































at F, G being the stem of the valve. The stem is so arranged 
that the switch E opens before the end of the stem uncovers the 
passages in the valve body and permits the petrol to flow from 
the tank to the engine. This ensures that the petrol is always 
cut off before the engine is cut out, and vice versd, the plugs are 
always sparking before the petrol is turned on. For priming 
the cylinders preparatory to starting up, a double control is 
fitted to the stem G. This consists of a handle H acting against 
a spring J and connected to the stem by a link K. Thus, by 
operating the handle H the stem G can be withdrawn indepen- 
dently of the switch E. The engine is always doped with the 
switch ‘“‘in,” ¢.e., with the magneto earthed and no spark 
at the plugs. Another form of apparatus is shown in Fig. 3.— 
May 23rd, 1915, 


DYNAMOS AND MOTORS. 


115,786 (1048 of 1918). January 18th, 1918.—ComBIneD 
GENERATOR AND Motor Contrror, James Cooper Wilson, 
The Gables, Great Bridgeford, Stafford. 

This invention is for a combined generator and motor set in 
which the motor field is controlled by a variable opposing voltage. 
A feature of this invention consists in controlling the motor field 
through the medium of a generator which is adapted to oppose 
the exciting current of the motor field circuit, such current being 
supplied from a different source. The result is that if the con- 
trolling generator should fail, the exciting current, instead of 
being weakened rises to its full value and the speed of the motor 
is automatically retarded, provided, of course, the failure is 
not due to a break in the motor field-circuit. A further feature 
of the invention is that the field current of the controlling gene- 
rator is supplied from an exciter analogous to the third 
or “common” exciter usually employed to energise the 
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fields of the two separate exciters asin the ordinary arrange- 
ments with rheostatic controls. A is the variable a ner- 
ator, and B is the motor driven electrically therefrom. The field C 
of the generator is energised as usual by a separate exciter D, and 
this in turn has its field E excited by an auxiliary generator F 
through a potentiometer type rheostatic regulator G. In the 
example shown this regulator has two movable contacts intended 
to be moved symmetrically with regard to the middle of the 
rheostat. The auxiliary generator F corresponds to the common 
exciter usually employed for the two sides of a combined gene- 
rator and motor arrangement. Instead of the common generator 
F being combined on the right hand or motor side, with an 
arrangement analogous to that of the exciter D, an opposing 
generator H is arranged in series with the motor field J. The 
































field K of this generator is combined for regulating purposes 
with a shunt rheostat L.—May 23rd, 1918. 
SWITCHGEAR. 
September 17th, 1917.—Limr 


115,761 (13,332 of 1917). 
Swrrcones, Allmanna Svenska Elektriska Aktiebolaget and 


Ernst’ Holger Lindblom, Vasteras, Sweden. 


This limit switch includes a switch controlling device, driven 








from the apparatus to be controlled and guided in a helical path, 
and a switch mechanism arranged to be operated by the con- 
trolling device. The switch mechanism comprises two levers 
or arms rotatable round independent centres, one lever serving 
to break contact and the other to make contact. # By the gear. 
ing A,'B motion is imparted, from the apparatus to’be controlled, 
to the rod C, so*that it revolves around the shaft D.:& The rod 
causes the’member E to rotate”upon the shaft, and"to}move 
longitudinally by running”along the screw. » Assuming thatjthe 
contact is closed ‘and is tobe, broken, the roller F leaves the lever 
G, and, at the proper_time, acts on the lever H,' pressing it down 
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so that the locking tooth J is moved out of engagement with the 
projection K, and the spring L then instantly breaks the contact. 
Should it fail to do so for any reason, the lever M would. be 
operated by the projection N, sufficiently to break the contact, 
and then the spring L would move the lever O further to the 
open position of the contact P, indicated in dotted lines, in 
which position the lever G will lie in the path of the roller F. 
When the motion of the apparatus under control is reversed 
the motion of the operating member is also reversed and the 
roller F then leaves the lever H, which is now kept out of the 
path of the roller F by reason of the tooth J bearing upon the 
upper surface of the projection K, and then the roller F bears 
on the lever G, presses it down and closes the contacts R and P, 
the tooth J then engaging behind the projection K, and locking 
the lever Min the contact-closing position.—May 23rd, 1918. 


AERONAUTICS. 


115,704 (7490 of 1917). May 24th, 1917.—AEROPLANES WITH 
MovaBLte Wincs, Samuel Edgar Saunders, The White 
House, East Cowes, Isle of Wight. 

This is an improvement in aeroplanes consisting in making 
the wings detachable from the fuselage, so that they may be 
wholly dissociated as an integral structure from the fuselage. 
Several methods of achieving this end are provided, one form 
being shown in the drawings Figs. 1-5. In the arrangement 
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of the invention illustrated the framing A carrying the planes 
is provided with a saddle B beneath which is a gap which receives 
the fuselage C over which the wing framing A is lowered. Means 
are provided for locking the two parts together. The inventor 
attaches to the fuselage a series of shoes or sockets D, Figs. 3, 
4 and 5, into which the longitudinal spars E of the lower plane 
are dropped and secured by pins or bolts.—May 23rd, 1918. 


MACHINE TOOLS AND SHOP APPLIANCES. 


115,655 (4882 of 1917). April 4th, 1917.—Etecrric Drive ror 
Macurne Toots, Harry Scholey, 56, Victoria-street, West- 
minster. 

This is an individual electric drive for lathes or other machine 

tools, and the invention consists in the application and use of a 
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Fig. 3. 


series type motor to give a constant torque at varying speeds, 
the variation of speed being obtained by merely chifting the 
brushes over a definite distance. For example, a series motor 
used in this manner in the case of a lathe—Fig. 3—would take 
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the "ogy of the ordinary headstock, which would be arranged 
so that the driving belt or chuck would be connected to or 
operated by the end of the armature, thus eliminating the various 
ec nge gears. Such a motor would be provided with a 
handle by which the brushes could be readily moved over the 
commutator in order to give the speed variation. The use of a 
special series motor operating on a series system will reduce the 
initial cost of a machine tool having an individual electric 
motor drive, and will further reduce the cost of maintaining 
the gears. In the drawings, Figs. 1 and 2 illustrate a series 
motor M, provided with a handle H, by which the brushes can 
be readily moved over the commutator in order to produce 
variations of speed.— May 6th, 1918. 


115,694 (7028 of 1917). May 16th, 1917.—Screwiye Macutnes, 
Albert Field and others, Lionel-street, Birmingham. 

This is a screwing appliance specially adaptable for turret 
lathes. A hollow cylindrical stem A has a collar B formed 
integrally with it near one end. One face of this collar is pro- 
vided with projections C, and the end of the stem adjacent to 
such projections has mounted on it a tap or die-holder D. A 
sleeve E is mounted on the collar, and the holder D is connected 
by screws F passing through the sleeve with a plate G on the 
stem behind the collar. A certain amount of free axial move- 
ment of the holder, sleeve and plate is permitted so that the 
clutch projections H, on the holder D, can, and di 
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the projections C on the collar. Spring operated thrust pieces 
I, situated in the collar and acting on the plate G, hold the 
clutch parts in engagement. To provide a one-way clutch con- 
nection between the sleeve and collar grooves are formed around 
the periphery of the latter to receive clutch rollers J. At one 
end of each slot is tightly fitted a metal piece K, which serves as 
an abutment and container for the spring L by which the roller 
is pushed up to its operative position, the-piece being held by 
friction with the sides of the groove. To reverse the direction 
of the clutch it is only necessary to transfer the metal piece to 
the opposite end of the groove. By this device the one-way 
clutch is adapted for operating in either direction.—May 16th, 
1918. 


115,746 (10,863 of 1917). July 28th, 1917.—Com CiuTcHEs, 
William Henry Lindsay, Dunroy, 10, Hagg-crescent, John- 
stone, Scotland. 

This invention embraces a new and cheaper method of making 
the coils of coilclutches. The coilis formed from a hollow exter- 
nally and internally tapered cone C cast with an end piece D 
and sleeve E, and made, preferably, of mild annealed steel. The 
casting on the outside is, as shown at the upper half of Fig. 3, 
made internally with a V groove K forming a spiral. This groove 
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does not extend in depth to the inner circumference of the cast- 
ing, but a thickness F is left between the bottom of the spiral 
groove and the inner circumference, so that the casting can be 
bored in such manner as to cut away this thickness of metal, 
thereby turning the groove cone into a spiral coil. The upper 
half of Fig. 3 shows the casting before being machined, whilst 
the lower half shows it after being hined mall stifi Z 
pieces or webs L are cast on the cone at intervals, at the bottom 
of the groove, in order to keep the cone rigid whilst being bored 
out. After the boring these stiffening pieces are cut aa 0 
thereby leaving a perfect coil. The cuts are shown at N. Lis 
is a very simple and inexpensive manner of making the coil. 
A draw off link M is fitted to the coil at each side and extends 
from the convolution O to the small end. These links act to 
prevent distortion of the coil when the clutch is pulled out of 
gear. Figs. 1 and 2 show the clutch complete.—May 23rd, 
1918. 





TRAMWAYS AND RAILWAYS. 


109,625 (13,222 of 1917). September 14th, 1917.—-CiIps For 
Rats, Aktiengesellschaft der Eisen and Stahlwerke, vor- 
mals Georg Fischer, Schaffhausen, Switzerland. _ 

This invention is for clips to prevent rails from creeping. The 
clips co-operate in pairs, and are arranged in @ rearwardly con- 
verging manner relative to the direction of creep. — In the con- 
struction shown in Figs. 1 and 2, there are two clips, A B, the 
jaws of which grip the rail foot R on both sides. The clips are 
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hinged together under the rail by means of a pin C and a hook D. 
The axis of rotation of the hinge joint is vertical, and is placed 
in such a position that the clips are pressed against the foot of 
the rail when the bearing ends E and F strike a sleeper S. The 
clips are first placed on the foot of the rail, away from the sleeper, 
in such a manner that the hook D engages with the pinC. The 
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clip is then pushed towards the sleeper until the ends E F engage 
with the latter. The jaws are then hammered fast, so that in 
the event of the rail moving in the direction of the arrow the 
clips are dragged by the foot of the rail and their ends E F are 
pressed against the sleeper S. Thus, owing to the action of the 
hinge joint, the clips are pressed from the side still more firmly 
over the foot of the rail. The stronger the tendency to creep- 
ing, the more firmly will the: ail be gripped and held on the 
sleeper.— May 23rd, 1918. 


MINES AND METALS. 


115,719 (8478 of 1917, June 13th, 1917.—Etecrric FurNAcE, 
Olof Sahlin, 56, Kingsway, London, W.C. 2. 

This is an improved arrangement of the electrodes, and of 
the means for carrying them. Through the walls of the furnace 
and opposite to the charging and discharge door the electrodes 
AB enter, being arranged in pairs, one electrode in each pair 
entering at an angle to the bath, and the other horizontally, each 
pair being in the same vertical plane. The electrodes are cooled 
by water boxes C. The furnace is started by forming electric 
ares between the inclined and horizontal electrodes in pairs. 
These arcs are free-burning, and are thus independent of the 
bath or the furnace bottom. By advancing the upper or 
inclined electrodes somewhat further into the furnace than the 
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lower or horizontal ones, the electric arcs are forced forward 
across the furnace, and downward toward the bottom. When 
the furnace has been heated by these arcs to working tempera- 
ture it is charged through the door placed opposite the elec- 
trodes. Due to this arrangement it is practicable to put in 
the entire charge at one time. As soon as a portion of the charge 
is melted down by the electric arcs sufficiently to form a metal 
bath below the electrodes, the lower horizontal electrodes are 
drawn back, the furnace is tilted backward so far that the slag 
level comes close to the openings through the side wall for the 
horizontal electrodes, and the upper inclined electrodes are then 
advanced so as to form direct arcs with the bath.—May 23rd, 


1918. 





MISCELLANEOUS. 


115,767 (15,631 of 1917). October 27th, 1917.—Vatves ror 

@ Steam Hearinc, Richard Sawyer, 29, Eastcourt-road, 

Worthing. 

This is a simple form of valve for steam heating systems. On 
the spindle B of the operating handle A is a dise C, provided 
with teeth which mesh with corresponding teeth formed on the 
part D, to which the valve E is connected by a pin. In a 
recess formed between D and E is inserted a laminated blade 
spring F, ensuring that in all positions the working face of the 
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valve is maintained against its seating. In the closed position 
of the valve the casing H is put into connection with the atmo- 
sphere by a port K in the valve registering with ports M and N 
in the casing. The spindle B is made steam-tight by a stuffing- 
box L, preferably packed with asbestos. A removable cap O 
enables the parts to be withdrawn for inspection or repair. Fixed 
stops engaging with a lug on the handle A determine the limiting 
positions of the handle in the open and closed positions respec- 
tively.— May 23rd, 1918. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of Patent Acts, which empower 
the Board of Trade to confer upon British subjects the right 
to manufacture under enemy patents—which right when 
acquired can be retained after the war—and has been specially 
compiled for THE ENGINEER by Lewis Wm. Goold, Chartered 
Patent Agent, 5, Corporation-street, Birmingham. It is 
desirable in the first instance to obtain the latest particulars 
upon the Patents Register. If any patent listed has been 
assigned to, or is the property of, a@ non-enemy proprietor, 
the law does not apply. 

On each of five of the patents given below £11, and on 
each of the remainder £5, have been paid in renewal fees. 





No. 15,726/13.—Cooling and purifying gases. In an appa- 
ratus for cooling and purifying waste gases from blast-furnaces 
in which the gases pass through two preliminary coolers, a third 
cooler and rotating purifiers, the water is drawn from an elevated 
tank, and that used for the final purification in the purifiers is 
afterwards used for the spraying devices of the preliminary 
coolers. Hofmann, E.,Germany. Dated December 6th, 1912. 


No. 15,780/13.—Audible signals. In arrangements for 
equalising slow variations of pressure on the two sides of a 
transmitting or receiving diaphragm, a choking device, consist- 
ing, for instance, of a porous body, is placed in the equalising 
tube at the point where it enters the diaphragm casing. Klinger, 
R., Vienna. ‘ 

No. 15,811/13.—Electriec measuring instruments; casings ; 
supporting instruments. Brackets for carrying the parts of a 
meter or measuring, instrument are welded’ with angle pieces 
to an iron base plate, which may be strengthened by a hooked 
supporting bar, also welded to the plate. Landis and Gyr Ges., 
Berlin. Dated July 12th, 1912. 

No. 15,815/13.—Range finders. In short base range finders, 
there is provided in each telescope a deflecting device, which 
can be moved to produce a movement of the corresponding 
image in a direction parallel to the base line, and these two 
devices are coupled together and adapted to be moved simul- 
taneously, the effect produced being equivalent to a rotation 
of the instrument. Zeiss, C. (firm of), Germany. Dated 
July 22nd, 1912. 

No. 15,919/13.—Briquetting ores, &c. Basic alumino sili- 
eates are mixed with hydrated ferric oxide in the presence of 
water to form a binding agent for iron ores or flue dust. The 
silicates used may be those contained in lime that has been 
obtained from limestone containing silica and alumina as im- 
purities, and the ferric oxide’ may be in the form of hydrated 
iron ore. The melting point of the silicates may be reduced 
by the addition of small quantities of magnesium, strontium, 
barium, or titanium oxides. Freiberger, M., Berlin. Dated 
July 10th, 1912. 

No. 15,938/13.—Ammunition. Relates to clockwork time 











which, after a set time, enters a recess in the shell cap, thereby 
releasing a member which locks the firing pin of the fuse. Rhein- 
ische Metallwaaren und Maschinenfabrik, Germany. Dated 
August 6th, 1912. 

No. 15,965/13.—Distilling oils. The light oils are separated 
from the oil that has been used for washing illuminating or like 
gas by distilling the mixture in a still, dephlegmating the vapours 
in a column surmounted by a reflux d , and subjecting 
the resulting phlegm to a separate distillation in a still in order 
to remove the remaining light oils, which are led by a pipe to 
the main vapour outlet. pati H., Germany. 

No. 15,997/13.—Internal busti gi ; carburetting 
A main fuel nozzle is fed through a passage from a float chambe * 
open at the top to the atmosphere through an orifice, and a® 
auxiliary fuel nozzle is supplied from a float chamber which 
communicates through a passage with the induction pipe. This 
auxiliary fuel nozzle has, close to its outlet, a third nozzle through 
which air may be drawn to produce spraying at the nozzle, 
Bucherer, M., Germany. 














THE INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST, FEBRUARY EXAMINATIONS, 1918. 

Preliminary (62).—F. H. Allen, J. F. Anderson, A. ‘ 
Andrews, T. C. Ball, F. D. Barton, S. C. Bilsby, W. Booth, G. H. 
Bradshaw, G. P. Bridges, F. L. Bruce, N. E. M. Brydon, I. 8. D. 
Burt, R. C. Callaghan, W. J. Cassells, F. A. Clarke, H. Corsan, 
W. G. R. Crow, E. R. Davy, F. R. Dixon, E. M. Ellis, C. M. V. 
Elphick, L. A. Garrett, G. A. M. Gentry, E. C. Goater, G. A. 
Groom, H. W. Hall, H. W. Hanauer, J. B. F. Hawkins, W. N. 
Hoskins, W. H.C. Howe, N. E. Hviid, B. Juell, G. Junner, E. W. 
Keer, P. Keller, L. B. D, Kirkpatrick, F. T. Knaggs, T. H. Long- 
staff, J. R. Marks, G. L. Martin, E. F. McKenzie, A. F. McKeown, 
E. J. Miles, R. J.. Montealegre, D. S. Newbegin, A. J. 
Nichols, C. H. Old, J. G. Pauling, C. J. Price, E. W. Pullen, W. 
J. Quick, W. J. H. Rennie, M. Rifai, 8. E. Sara, A. J. Small, N. 
L. Stewart, R. Taylor, A. E. 8. Temple, A. G. Ticehurst, G. H. 
Titchmarsh, A. W. Wade, J. V. Wallace. 

Associate Membership (62).—Whole Examination (48).—- 
L. F. Alexander, T. E. Allan, T. C. G. Ashbee, T. C. Ball, W. Bell, 
W. Bentley, S. C. Bilsby, 8. Blencowe, W. Booth, C. M. Brain, 
R. F. Brelsford, W. R. Clark, H. Coulson, F. R. Dixon, J. M. 
Dixon, A. E. Fegredo, F. A. Gerrard, A. Gissemann, W. F. 
Harlow, H. Hodges, W. N. Hoskins, A. C. Howarth, N. E. Hviid, 
A. W. Jackson, G. W. Jenkins B. Juell, P. Keller, J. M. Lees, 
T. H. Longstaff, F. V. Maedonald, L. G. H. Major, J. R. Marks, 
M. J. MeMaking, E. J. Miles, A. J. Mitchell, H. C. Ninham, J. 
Nivison, M. Rifai, G. H. Robinson, C. G. Slane, J. E. H. Smith. 
R. Stansfield, D. S. Stewart, J. H. Thompson, J. Tindale, A. G. 
Walker, R. C. Weekes, G. Young. 

Examination completed by pass in Section B (8) (Section A 
passed previously.)—J. F. Bedford, F. E. W.Cox, R. Hide, G. G. 
Nicholson, D. McE. Shaw, G. A. Smith, A. W. Stonebridge, 
A. F. Wickenden. 

Passed in part (6) (Section A only).—F. H. Allen, J. T. Chalk, 
J. G. Colquhoun, A. Cook, E. Gibson, P. 8S. Heaselden. 

Examination in Drawings, Specifications and Quantities (1).— 
D. 8. Stewart. 

Examination in a@ Modern Foreign Language (2).—J. 8. 
Marshall, J. E. H. Smith. 











LONDON ARMY TROOPS COMPANIES VOLUN- 
TEER ENGINEERS. 
Headquarters, Balderton-street, Grosvenor-square, W, 1. 
CORPS ORDERS 
No. 26 by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Captain of the Week.—Captain W. Darley Bentley. 

Next for Duty.—Captain E. G. Fleming. 

Drills as usual. 

Monday, July \st.—Adjutant’s Technical Lecture (Earth- 
works), 6.30—7.30. 

Friday, July 5th.—Adijutant’s Technical Lecture (Earth- 
works), 6.30—7.30. 

Sunday, July 7th—Commandant’s parade at Waterloo 
Station, 8.45 a.m. Work: Revetments at Heywood. Dress : 
Service dress. Drill order with haversacks and water bottles. 
Mid-day and tea rations to be carried. 

Special Notices.—All drills will take place at headquarters 
unless otherwise stated. 

The M.O. will attend for the examination of recruits on 
Thursday evening at 6.30. 

Summer Camp.—This camp will be held at Esher from 3rd 
August to 11th August, both dates inclusive. 

C. Hieerns, 


29th June, 1918. Captain, R.E., Adjutant. 








A Review or THE ForeIGN Tecuntcat Press.—One of the 
tasks of the General Staff at the War-office during the war 
has been the issue of a Daily Review of the Foreign Press, the 
scope of which has been extended from time to time by the 
preparation of Supplements dealing with special subjects. 
A fortnightly Technical Supplement, compiled with the 
co-operation of the Institution of Civil Engineers, was added to 
the list in January last, and since then has been widely circulated 
through official channels for the assistance of naval and military 
workers. It has been warmly welcomed by those entitled to 
receive it, but its usefulness has been limited hitherto, by the 
fact that it has been inaccessible to many professional men and 
firms to whom it would be of interest. This limitation has now 
been removed by the decision to place the Technical Supp! t 
on sale, and the issues of May 28th and subsequent numbers 
may be obtained at the cost of 6d., through any bookseller or 
directly from H.M. Stationery-office. The Supplement contains 
brief abstracts of articles which have lang in the foreign 
and American technical Press, and outlines of foreign patent 








and percussion fuses for projectiles, and consists in mounting 
on the clockwork spindle a releasing device carrying a catch, 
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pri rinting. —George Reveirs, 
B to SUBMIT ESTIMATES forall DESCRIP: 
pREeP MIRED to su: & for all RIE 


JONS of PRINTING. “THE E has 
_* at this Establishment since fa Gommtarenien 06 


as. D. Roots.—Patents, British 


and Forei Moderate Chi 8. Lene-@ and varied 

cal enginee® neerin| experience valual ‘etoinventors. Circular 

Compiler atent Abstracts” for The Times and for- 

merly fo or Phe En En an er.—Thanet House, Temple . jane. 
M21 





BA, 








ensen and Son, 

HARTERED PATENT AGENTS 
(Establis shed 1867). Britiche Colonial, and Foreign Patents 
and Trade Marks an nd esigns strations.—77, Chancery- 
ane, L« pndom,: w.c Telephone, Holborn, 1249. L4 








—_— 


PATENTS, DESIGNS, AND TRADE MARKS. 


Hes & Mills, Chartered Patent 
AGENTS, 34 and 35, Mae er Holborn, London. 
Establish ed 1866. 
Tel, Ad. : “ Privilege, London.” Tel. No.: Holborn 2763. L3 


BULL'S: METAL & MELLOID C0., 


ker, _ FAB Gi wre LTD. 
Tel. ee Yo Nat. Tel: 8201 
BULL’S METAL.— —Frope liers, Bars, Sheets, Pomp "Rods, 
Valve Spindles, Conc denser Stays and Plates, &e, 
MELLOID (Reg. Trade Mark).- —Condenser and Boiler 
Tubes, 





bes, Stays and Plates, Bars, Sheets, Valves, &c 
HIGH TENSILE BRONZE.—Cast Rolled, Forged. to 
Admiralty Requirements. 120 
WHITE METALS.—Tempalto, Babbitts, Plastic, oo 


R. WHITE & SONS 
~ y, Lancashire. 

WIRE 
ROPEWAYS 

















See Illustrated Advertisement, June 7th, page 19. 
















LACY - HULBERT & CO., LTD., 


91, VICTORIA ST., LONDON, S.W. 
Telegrams : Pereussive, London. Telephone ; 944 Victoria. 
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ECONOMICAL GRINDING. 











18” x 2” and 30” * 3” Machines. 


EMERY WHEELS 
GRINDING MACHINES 


for all purposes. 


L. STERNE & CO., Ltd., 


The Crown Iron Works, GLASGOW. spi .u«176 
LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, W.C. 





AND 





Compressors and 
Vacuum Pumps. *453 














DAR ares 











<S Ge 





BC "0 ELECTRIC « STEAM: 
<s. 
ri eXCINESS. moratR¥e> yi 











TTY 
SOUTHAMPTON 
MANCHESTER. _—_LIMITED. 


SPECIALTIES. 


INJECTOR s ° 
ALL CLASSES. 
IDustrated Advertisement every fonrth Pi 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER 
Telegrams ; Wootton, Coalville. 


Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. 


Celliery Plant. £1700 General Millwright. 
(GLASGOW 


PEGLER BROS. “tr. 


BRIDGETON SMELTING WORKS, 
Fordneuk Street, BRIDGETON, 


Regd. Office: 54, Brown Street, GLASGOW 


DAVIES & METCALFE, 

















J. W. JACKMAN & CO., L” 


Velcan Works, VANCHESTER. 


FOUNDRY PLANT 


SPECIALISTS. K146 


EXTRUDED BARS. 


BRONZE a, RED METAL 


va —_—" aes DELTA” BRAND “# Rs Bers ae = 
THE DELTA METAL 60, LTD., "2°" mmm, townow. Zao 











BOYLE'S 
att PATENT 


" AIR-PUMP” 
VENTILATOR 


oan 2, apne I spots 
neReaal Ventilation Nghent 
ewerd for Von hy * eee 


ROBERT 


Voting Serine evens Vinguen, Londen, 1 ed 











GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


ENGINEERS’ REQUIRFVENTS IN THE 
MATTER OF ILLUSTPATION ARE THO- 
ROUGHLY UNDERSTOUD 8: US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Led. 
89-90, SHOE “LANE, E.C. 


Branches: incdow; Menebestr, Brivis 








CRAVEN BROS. (Manchester), Ld 


REDDISH, STOCKPORT. 


Teleg., Craven, Reddish. Teleph., 421 Heaton Moor. 





High-elass 
MACHINE TOOLS 


ELECTRIC CRANES. 


Fer our Half-page Illustrated Advertisement 
see last week’s and next week's iseues. 


DERMATINE 








siemens values 


Maintain a High Vacuum Spl a 


DERMATINE Ce Ne ate St Londo 


“ld. aE HALL, im 


Makers of CO2 and rn 


Refrigerating Machines 
Hallford Motor Vehicles 


10, Se en etn, BS. ont 


Ltd., 
















EFFICIENCY. 
RELIABILITY. 


ahas 


BY APPOINTMENT 
TO H.M. KING GEORGE V. 






ESTABLISHED 1833. 


ALL KINDS. 


Spl aM170 
Telephone : Hop 4000. 


Write to 
WAYGOOD-OTIS, Ltd.,. LONDON, S.E. 

















W. D. M’KENDRICK & CO., 
Wngineers, 
MOTHERWELEI. NM. 
HIGH-SPEED DRILLING MACHINES 


ree 
BOILER AND GIRDER WORK. x20 
See Illustrated Advertisement im issue of June 14th. 





RUBBER STAMPS & STENCILS 


STEEL PUNCHES, BRANDS, ETCH & STAMPED LABELS. WAGES BOXES, PAY TOOL & TIME CHECKS 
We are the RIGHT Firm to get in with. Write for List. Qs2 


ASH’S RUBBER STAMPS, Ltd., °°, Coms*%en 


Telegrams—“ Sidash.” 
’ BIRMINGHAM. 


Telephone—Centra! 788. 











CRUSHING ROLLS, SCREENS, 





STONE-BREAKERS. 


ELEVATORS & conveyors. R, BROADBENT & “SON, Ld. Stalybridge. 


USED BY GOVERNMENT 








DEPARTMENTS, AND ALL LEADING 
QUARRY OWNERS & CONTRACTORS. 








HIGH SPEED ENGINES, 

MINE VENTILATING FANS, 
FORCED DRAUCHT FANS, 
CENTRIFUGAL PUMPS, 

SILENT ENCINES 


(N STOCK OR IN PROGRESS. 


BUMSTED & CHANDLER, LTD. 


HEDNESFORD, STAFFS. vv. 
DREWRY 
RAILWAY INSPECTION CARS. 


See Advts, May 24th aad June 


fhe Drewry Car Go., La. '9,,River Piste ans 


* South Pl., Londen, E.C. 
Phone: 458 Lenden Wall. 


GEIPEL’S STEAM 


(PATENT) 


USED ON 100 AM. WARSHIPS 











By H.M. MUNITIONS FACTORIES, ARSENAL, a. 
Wm. GEIPEL & Gow. 


Vulean Works, 8t. Thomas 8t., Londo, &.E. 
Capital, Principal and Staff ALL BRI ISH. 


al viii 








) 


Used by 

Admiralty, War Office 
Woolwich Arsenal 

General Post Office 
Manchester Ship Canal 
Royal Engineers 

Ministry of Munitions 

Port of London Authority 
Tees Conservancy Commission 
National Filling Factories 
State Railways of Australia 


Patent No. 13915/10 FOURTH YEAR OF SALE 


HE Reliable Lock Nut most 
extensively adopted by Collieries, 
Steel and Iron Works, Rolling Mills, 
Forges, Shipbuilders, Constructional 
Engineers and on all Machinery 
subject to severe vibration is 


VISLOK 


SCIENTIFIC IN DESIGN MECHANICALLY SOUND 
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LUNKENHEIMER 









The embodied three-fold 
locking principle—each 
separate, but simultaneous 


Entirely self-contained; 
has no loose parts; operated 
with an ordinary spanner; 






cannot -damage the _ bolt 
threads; locks on any bolt 
without prior preparation. 


and interdependent— 
ensures its immovability 
until desired. 


The Manager of the Ponthenry Colliery wrote us 
early in 1915:—“ Visloks are used in places where 
ordinary nuts put on double would not remain 
locked for even a few hours. We have found 


VISLOK exceedingly Effective and _ Reliable.” 


Abbreviated Titles of Representative 
Users in some National Industries 


IRON AND STEEL.—Ebbw Vale; Frodingham; Tredegar; North 
Eastern; Weardale: Workington; Taylor Bros.;: S. Osborn; 
Spear & Jackson; Edgar Allen; Firth; Carlton; Birtley. 


ROLLING MILLS.—Bolckow Vaughan; Darlington; Lysaght; Baldwin's. 
SHIPBUILDING.—Armstrongs; Palmers; Tyne Dock; Northumberland. 


COLLIERIES.—Pease; Joicey; Powell Duffryn; Cannock & Rugeley; 
Knowles; Bowes; Lambton; Bell Bros.; Harton; Seuth Pelaw; 
Sir B. Samuelson; Cannock Chase: Pooley Hall; Fenton; West 
Cannock; Wallsend and Hebburn; East Bristol; North Rhondda. 


EXPLOSIVES.—Nobel; Kynoch; Curtis’s & Harvey; Cotton Powder Co. 


DOCKS, CANALS, &c.—Port of London; Manchester Ship; Coventry 
Navigation; N.E.R. Docks. 


Admiralty, War Office, Munitions Ministry, Post Office, Royal Engineers. 


All Engineers should test VISLOK the 


SAFETY LOCK NUT 





Pa AE IS-ree 
LS \ 
* > 


On application Free Samples will be sent 
(without obligation or condition) together 
| with our “Nutology” Circular. Prove the 
1 merits of “THE NUT WHICH LOCKS.” 


Makers and Patentees— 


VISLOK Ltd., 5, St: thide's Housn; Landen, EC: &, 


Prepared by HADDON ADVERTISING AGENCY.—V. 101 


= 


SX | 


WHAT A USER SAYS 

April 28, 1917 

‘‘What is still more pleasing is that the bolt on which the 
VISLOK was fitted has not elongated in the shank or thread, which is 
usually the trouble with patent locking devices. I thought this test 
would be of interest to you, particularly as the roads in the district 
(paved with setts) are amongst the roughest in the country, and the 
locks on a steel tyred wagon stood up just as well as on one fitted 


with rubber tyres.” 
Yours faithfully, J. S. GILBERT, Sheffield. 








# 
mae | = Oil & G 
line ot 
high grade For Engine and 
Engineering fie s 
Specialties Transmission Bearings. 
made. 
Reliable and durable; universally 
acknowledged as superior articles. 
a Improved feed regulation will not unset 
alves. when placed on vibrating machinery. 
Iron Oil Cups have slide cover on filling 
Valves. hole. 
Whistles. OIL Cup. 
Glass Bod n 
Cocks. Sight-feed.. onl 
Lever a Regu- 
fh il ation. 
Mountings. OIL CUPS with glass or 
Hyd tatic veiasgane body, with or without 
° sight-feed. 
Lubricators. 

A GREASE CUPS of bronze, 
Mechanical iron or steel; plain, auto- 
Oil Pumps. matic and screw-feed. 

GREASE CUP. 
m - Spring-actuated Plunger. 
Oil Engine 
Lubricaters. Write for catalog or address inquiries to 
oid = THE LUNKEN CO., Ltd 
eg * 
Grease Cups. 
35, Great Dover Street, LONDON, S.E. 
ete. Factories—CINCINNATI, OHIO, U.S.A. 
Telegraphic Addresses :—“ Lunken, Leadon.” ‘‘ Lanken, Olecinmatt.” K133 








EAST FERRY ROAD ENGINEERING WORKS CO. L” 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Paeumatic Grain Elevating Machinery. 





| 





u a, 


HYDROSTATIC CRANE WEIGHING MACHINES. ENGINES, PUMPS, SLUICES, CAPSTANS, &c. 
General Engineers and Ironfounders. Estimates given for Repairs. 








ycShERision, . . MILLWALL, LONDON, E, 








n 
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OVERHEAD TRAVELLING CRANES 


@ Bee a |VAUSUAN CRANE 


POWER. 


(Formerly VAUGHAN & SON, LTD.) 
————s 


FOR : FOR OPpENSHAW; MANCH ESTER. 



































See - ANY LOAD EVERY Tileshane tees 
AND CLASS Telegrams :— 256, OPENSHAW, MANCHESTER 
ANY SPAN. OF WORK. VAUNTING, MANCHESTER. 6113, CENTRAL, MANCHESTER. 

















Established 1860. 


HUDSWELL, CLARKE & CO. 


nh see ee FOUNDRY, LEEDS. rere 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application 





Telegrams—Loco, Leeds. Telephone—National 3540. 
Codes—A 1, Lieber’s, A B C (4th and 5th Editions). F35a 












FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ld. 


NEWARK-ON-TRENT. 








GONTRACTORS TO THE FLANGED AND WELDED WORE 





ADMIRALTY, of every description. 
WAR OFFICE, MOTOR WAGON BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOM6, REPAIR FIRE-BOXES. 
CROWN AGENTS, EVAPORATOR SHELLS. 
; &e. &c. VULCANISING PANS. 
AIR RECEIVERS, &e. 
ZA BC CODE (4th and 5th Editions). 0688 
Telegraphic Address: ABBOTT, NEWARK. Telephone No. 34 
————- ———_ 





AULD'S Patent Steam Reducing Valves. 
AULD’S Patent Surplus Steam Valves. 
Patent Full-bore Steam Reducing Valves. 


re AULD & SONS, LTD., PATENTEES & 


Reducing, Glasgow. x17. +Whitevale Foundry, | GLasaow. 


—— a i = C RA N ES 


"HEATING | CORPORATION, Ltd., RODLEY, LEEDS. 


Gas Producers, 
Fuel Bye-Product Recovery Plants, 
Gas Fired Furnaces. 

















ALL bd ands ALL — 


Pe Bd a PONT 


Stockton-on-Tees. 
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FEED WATER 


HEATERS 


(ROW'S PATENT). 


Class A. 
Fer 
SOFT 
WATERS. 





For economising Exhaust Steam and9 
imparting a high temperature to Boiler 
Feed and SAVING from 18 to 20% 
of Fuel. 

Saves the Boiler from strains and cases 
the firing. 

Made in any size from 10 1.H.P. 
upwards. 

When enquiring please state weight of 
water to be heated, size of exhaust, 1.H.P. 
of Engines, and the quality of the Feed 
Water. 





Class B. 
For HARD & IMPURE WATERS. 


INTER-HEATERS 


To go between low-pressure cylinder and 
condenser, 


RE-HEATERS 


For fixing between high and low-pressure 
cylinders, 


R OYLES = 


Engineers and Specialists, 
IRLAM, MANCHESTER. 
















-“DUPLEX, KEIG HLEY 
- 10 Y KEIGHLEY. 





Telegrams ee ey 
Telephone - - - 


SPECIALISTS : 
Duplex Vertical Mill. ::.. 


20in. Plain or Swivel Heads. 


Duplex Vertical Drills.<:. 


ljin., 2in., and 2jin. Spindles. 

















also 
9in., 12in., 16in., and 18in. stroke 





16in., 24in. and 32in. Stroke 


SHAPERS. 
Traversing HEAD. 


G. WILKINSON & SONS 


(Proprietors: The Robson Machine Tool Co., Ltd. 


KEIGHLEY, England. yx _ 


JOHN SPENCER & SONS, Lt. 


Newburn Steel Works, NEWCASTLE-ON-TYNE. 


Established 1810. Telegrams—NEWBURN, NEWOASTLE or LONDON. 
Lendon Office—82, VICTORIA ST., WESTMINSTER, S.W. Contractors to the Admiralty, War Office, British, Foreign, & Colonial Railways, &e 


STEEL MANUFACTURERS. 


SLABS, BLOOMS. 
BILLETS & BARS. 
FORGED & 
HYDRAULIC PRESSED 
CRANKSHAFTS. 














CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIP 
& BOILER PLATES up 
to 13ft. wide. 


S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 30 Tons. 


me 
WASTENEYG-OMITHE Pet. STOOKLESS ANOHOR. 





TOOL STEAL. SPRINGS. BUPPERE. PILES. 


THE COIL CLUTCH CO., LTD.. 


Phoenix Works, 
JOHNSTONE, SCOTLAND. 


Manufacturers of 


COIL FRICTION 
CLUTCHES 


for all purposes, powers and 
speeds, including 














Hauling, Winding, 
Stamping, Pumping, 

Grinders, 
Compressors, Exhausters, 


ROLLING MILL 
REVERSING CEARS 
Gas Engines, 


Electric Motors, 
Motor Cars. 


MARINE REVERSING 








ROLLING MILL REVERSING ‘GEAR. Electrically Driven Motor 600 H.P. + ate 








CEARS, *“ 


55 Tons, running 68 r.p.m. Energy at’ moment of Rolling about 
reversed within 8 secends 





\\ a a 
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THE EVOLUTION OF 
THE HILOPLANE. 


The Illustrations on this Page’ 
are reprocuced from a 
recent publication 
bearing the above title. 


No. 5. 
THE HILOPCULCANE. 





Every good feature in the machines already re- 
ferred to has been embodied in this triumph of 
planer design. Innumerable further improvements 
have been added including :— 

LANCASHIRE-STIRK PATENT DRIVE. 
PATENT KEYLESS CHANGE GEARING. 
CROSS AND VERTICAL PLANING, 
NEW CONTINUOUS PLATE BED, &c. 


The Hiloplane is th: fast2st machine in the world, 
but will crawl when necessary, being HIGH and 
LOW in one. 


It cannot be adequately described here. Send 
for booklet, ‘The Evolution of the Hiloplane,” and 
-or watalogue of standard sizes. 





John Stirk & Sons, Ltd. 
HALIFAX. 

















5 ST 9 ease 
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WARD, HAGGAS & SMITH. 


VICTORIA PARK, KEIGHLEY. 


Tel. Address: “Planers, Keighley.” Tel.: 154 Keighley. Codes: A.B.C. (Sth Edition and Lieber’, 


INCREASE YOUR CRANK 
OUTPUT BY. USinG 


~“‘Holloway’s Patent Crank Chuck.” 


NO FORCING, SAWING OR SLOTTING REQUIRED. 


June 28, 1918 











—@\ 














This Chuck can be fitted to existing Lathes. 





London Office: Glasgow Office: 
38, VICTORIA ST., WESTMINSTER, 8.W. CENTRAL CHAMBERS, HOPE §T 
Telegrams: Vilvalle, Lond . Telegrams: Fairman, Glasy< 
Telephone : 3190 Victo aria (2 line: N143 Telephone : 210 Centra 











PECKETT & SONS, Lid., Bristol 


Telegrams—PECKETT, BRISTOL 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








Speciality 





FULL PARTICULARS ON APPLICATION. 











HOWEL LL ¢ 2 COL 











———— 


oe CARBURISER-~@) 








g é 
3 Send for our book on 

8 RICH IN CARBON. srs i : 
@ RAPID PENETRATION. DAVID BROWN & SONS di1)Ld. § 
S UNIFORM RESULTS. PARK WORKS, | 8 
> Can be used over and over LOCKWOOD, 3 
° ee ee HUDDERSFIELD. 

S NO WASTE. Pg aa 


“MONEY SAVED IS MONEY EARNED.” 


| 889999999999999999999999999999IIFIIIIIIIIIIIIIII9I9ITIII99I99999 
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Telegrams : ‘‘ Mirrlee:, Glasgow. 


IRRLEE 5 


: rae i 


ATSO 


Telephones : 1781, 1782 South ; 69 Kinning. 














(Oly 


MIRRLEES - LEBLANC 
“MULTIJECTOR” 
AIR PUMP 











Cablé Cojés tised: Western Union (Universal and 5 Letter Fdition), Liebers, 
Enginee-ing, ABC and Al, 








Gives Highest Degree of Vacuum with 
Perfect Stability in working. 


Extreme Simplicity. No Moving Parts. 
No Auxiliary Condenser required. 


Minimum Attention required in Start- 


ing Up and Operating. 


Practically all the Heat in Operating 
Steam Recovered in Feed Water. 





Most Efficient and Smallest Air Pump | 
on the Market. 





Send for IHustrated Catalogue. 


Loxpon Orrice :—122, CANNON STREET, E.C. 4. 





Telegrams :—‘‘ MireLers, Canyon, Loxpon:” 
































OB OS sea A 


—— : a 





























DUNCAN STEWART « C2 L2 


London Road Iron Works, GLASGOW. 


STEELWORKS PLANT 
AND HYDRAULIG MACHINERY. 


Patent Rolling Mills, 
All types and sizes. 


Vertical and Horizontal 
Rolling Mill Engines with 
new Single Lever Gear. 


(Patent applied for). 


Bloom, Slab, Billet and Plate 
Shears, Steam - Hydraulic 
and Electrically Driven. 


Hot Saws. 
Ingot Stripping Cranes. 
Steam Hammers. 


Tube Drawbenches, 
etc. etc. 


Patent High-speed 
Steam-Hydraulic Forging 
Presses, 150 to 12,000 


tons. 
Armour Bending Presses. 


High Pressure Hydraulic 
Pumps, Electric and Steam 
Driven. 


Accumulators, all types. 


Shell Forging, Drawing and 
Nosing Presses. 


Gun and Shaft Straightening 
Presses. 


Troughing Presses, 
etc. etc. 











800-ton improved Steam Hydraulic 
Forging Press. 


STEWART, GLASGOW. 











Telegraphic Address: 
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20, MOUNT STREET, 
MANCHESTER. 


HENRY SIMON L!2. 


Specialities :— 


PORTABLE CONVEYORS, 
PILERS AND 
TIERING MACHINES. 


As a convenient and expeditious means 
for the warehousing and loading-out of 
goods these appliances are unequalled. 





Mechanical and Pneumatic Ship Discharging Plants. 
Electric Lifts for Silos, Mills and Warehouses. 
Grain Handling Appliances of all kinds. 


SIEMENS 


Manutacturers of all classes or 
Elactrical Machinery 


wae 

















SIEMENS: BROTHERS. DYNAMO WORKS LIMITED. 


Bend Office—Palace Place a oo Een! 

Pi p & Supplies Dept 98 & UPPre THAMES ST. E.0.4 

Phone— Western 6349. Tele—“ » Siembralos, Kens Lou s| *Phome—City Tele 'Siemoter Gant, Londen.” 
Works—STAFFORD a¥D DALSTON, LONDON, E 8. 


@Laseow—, Me i 
MuwassTLE—89-41, Collingwood Bldgs. 


‘AVPORD. 
& 
st 
Kis 


wi 
SHEFFIEL: 


Homes BRaree 
Brum wOmAM-—Ooe ieee, Kew &. D—23, 
B oe | SouTHAMPTON—@, 


OL—D, Bridge St. 
Cak mye oe S St. Mary Sé. 








WILLIAM BEARDMORE & CO., 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders and Engineers: 


(LATE E. NaPIER & SONS, Lp.), 


GLASGOW. 





PETROL - PARAFFIN 


LOCOMOTIVES 
RAIL & TRAM CARS 


BEST BRITISH DESIGN & WORKMANSHIP 
FOR MAIN LINE & INDUSTRIAL PURPOSES 








60 H.P.: Petre. Lecometive for Shunting. Gange—4k. Stina. 








Send Enquiries te . . 


McEWAN, PRATT & CO., LTD., 


13, SOUTH PLACE, LONDON, E.C. 


Telegrams : Inurmsi, Lowsen. "Phone : London Wall 458. 


WoRxKXS: G132 




















r 











THE METALLURGICAL CO. Lo. 


82, VICTORIA STREET, 
WESTMINSTER, LONDON, S.W 


Works:— 


Walker Gate, Newcastle-on-Tyne 











Lanteings” Vie Londen MAKERS OF HIGH-CLASS 
1906 & 1989 Teria, London, ALLOYS IN INGOTS TO GOVERNMENT, 
Ingots’ “neveekioves-Tyse - RAILWAY OR ANY OTHER SPECIFICATION. 
nypa and ce Grated 
eweastle-on-Tyne. 
GUN METAL and PHOSPHOR 


BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and porn, ag pony and special K. V. B 
—, testing 40 tons Tensile, 20 tons Yield and 20-24 per 
ongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 
MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 
Babbit and White Metal Ingots of every description. 
ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 
for oommeroral work. 
BEST SELECTED COPPER INGOTS, “M.C.L.” BRAND. 


me 860 
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Improved Design of Fixing for Swivelling 
Bearings. 


May be used as Hanger, Bracket or Stand, having ample 
adjustment in all direc ions. 












&-CcO 
LTO. 


FRANK WIGGLESWORTH 
ENGINEERS, 


SHIPLEY, vor«s. 
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‘THORNYCROFT 





MARINE MOTORS 
ann MOTOR BOATS. i 


HIGH-SPEED CRAFT. 


DURING the past 50 years the name of Thorny- 

croft has been closely connected with all types 
of high-speed craft, and to-day there stands to the 
.credit of the firm a long list of records achieved 
with high-speed war vessels, motor craft and other 
types of boats—with experience thus obtained 
there are few shipbuilders who can offer better 
facilities for the construction of special ty > etna of craft 


either for official, pleasure or commer: 





for our ee wl saa Motor 


Write to-da: 


Motor 


CAXTON HOUSE LONDON, S,W.1. 


Marine Motor Works BASINGSTOKE. 


JOHN |. THORNYCROFT & CO., LiMiTED, | 




















STEAM ano POWER PUMPS 





Double Acting Triplex Piston Pump. Boiler Feed Pump. 


Heavy Piston Type Boiler 
Feed Pump. 


Single-Acting Triplex 
Plunger Pump. 


GILLESPIE & BEALES, 


Amberley House, Norfolk Street, Strand, LONDON, W.C. 


Telegrams 


. GILLESANDL, Lonpor, = 


K260 GERRARD 2681 and 4720. 

















DONOVAN’S SYSTEM estes “SAFUSE’ 
DISTRIBUTION +BOARDS. 
FOR LIGHTING AND POWER INSTALLATIONS, 


5 TO 200 AMPS. 


The System that gives 
complete satisfaction to 
both the User and Erec- 
tor. Designs prepared to 


meet the special require- 
ments of : 


Steel Works. 

Ship Yards. 
Munition Factories. 
Collieries, &c. 











Guaranteed to comply fully with Home Office Regulations. 


“== DONOVAN & CO.., 


47, Cornwall Street, BIRMINGHAN. 
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lvi 





Ke " neem SAF eneemememes 








Telegrams —*' Plenisher."’ Telephones— 5851, 5852 Central. 


THE ATHOLL 
ASBESTOS & RUBBER CoO., 


Manufacturers of every description ot 


ASBESTOS, RUBBER & PACKING 


for Mechanical, Engineering and 
Electrical Purposes. 


. St. GLASGOW. 


24, Robertson St., 
“‘ Nautilus ” Brand (Regd.), Rubber Valves and Balata Belting, 
“Orion” H.P. Packing, “ Atholl” Pump Packing, “‘ Atlas” Self- 
Setting H.P. Packing, “‘ Albion’? Metallic Packing, and 
“NAUTILUS” H.P. JOINTING. 
Enquiries Solicited. 
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TERRY 


Accuracy 


and thoroughness is 
backed by a constant 
aim for accuracy and 
service. 


AL 


HERBERT TERRY & SONS, Ld. 


The Spring and Presswork 
Specialists 


































England. 





REDDITCH 








































HENDRY Foy sf cee 
Ly LEON A SINCE SAND ¥ } at & ae 
BELTING Sancta 
For difficult Drives, even when 
all other kinds of flat belts have failed, 


HENDRYS’ 
Leather BELTING gives efficient dnd 
satisfactory service. . . Hendrys’ new 
patent construction so increases the 
flexibiljty and eauality of Driving Grip 
over small pulleys, that ‘slip’ is elimin- 
ated, and a marked economy in traps- 
mission of power is effected. 

FOR QUARTER TWIST and all Special 
Drives, HENDRY BELTING is a proved 
success." Our expériénce is freely at 
the service of belt users . . . Booklet, 
samples and price on request. . .. 


new patent Laminated 






















JAMES HEMDRY 
2652 Main Street, Bridgeton 
GLASGOW 











for GRAVITY RUNWAY, 
BAND CONVEYORS, 
ELEVATOR-CONVEYORS, 


and general PLANT PLANNING based 
on “Continuity of Process.” Write to-day to 
ROWNSON, DREW & CLYDESDALE, Ltd. 


228 Upper Tones Be Street, ot, London, E.C.4, 
fad @& GLASGOW and MEW YORK. 
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J 
SOO HOoahe 


WAR MATERIAL. 


FOR SUPPLY OF 


BRIGHT TURNED STEEL 


BAR MACHINES & LINE SHAFTING 
apply te 

The Govan Shafting & Engineering Co., Ld. 

MERRYLAND STREET, GOVAN, GLASGOW, 


who are specialising on all ease from jin. to 4in. diameter. 


eeeean ee eee 
BS BOOOOOHOOOHOHOHOOOHOHOHOHOHOOHOHOOOHHOHOOOHOHOOE 














































RUN YOUR PETROL ENGINE on 
PARAFIN, NAPHTHA, SUGAR SPIRIT, 


&c., and get the same 
work at half the cost, 


y. or for BOATS, WAGGONS, 
TRACTORS, STATIONARY, 


BY USING 


THE BINKS 


VAPOURISER and 
CARBURETTOR. 


Far in advance or 
any other system. 


Interesting Literature oft application 


_ECCLES. 


HIGH-CLASS MACHINE WORK 


BRASS and STEEL TUBES. 


ROBERT SEMPLE, 


Manufacturing and Consulting Engineer. 


BRITISH and FOREIGN CONTRACTS EXECUTED. 
All kinds of Electrical Contracts carried out. 
Dynamo and Motor hoes a specialty. 


Alf 


FITS ANY 
ENGINE. | 


CONSTANT 
REPEAT ORDERS. 


Cc. BINKS, 





LTD., 


























lif 


Head Oftice: 


179, WEST GEORGE STREET, GLASGOW. 
Telephone—Central 9980 and 9961. Telegrame—" Moderate, Glasgow.” 


WORKS ADDRESS BRANCH : 
166, Dumbarton Road, Partick, County Buildings, 147, Corporation St., 
GLASGOW. BIRMINGHAM. 


Te).—Western 2950. Tel.—Central 3780. ou2sé 

















BOLTS & NUTS, ETc. 





- Speciality- FACED and BRIGHT NUTS. 


LISTS ON APPLICATION. 


USUAL STOCK - 1000 TONS. 
JAMES WILEY & SONS, Ltd., 


DARLASTON. M50 
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FAWCETT, PRESTON & Go. L? 


ENGINEERS, LIVERPOOL. 


Pelegrams : Fawoutr, LIVERPOOL. Oodes used: ABO (4th and 5th Editions), Al and Western Unien™ 


SUGAR MAKING MACHINERY. 


LICENSEES & MAKERS OF 
RAMSAY'S PATENT COMBINED 
MACERATOR & INTERMEDIATE CARRIER 


FOR 


CANE MILLS. 


These Carriers are working with Excellent Results. 





Can be applied to existing mills of any size. 180 


Descriptive Circulars enumerating advantages on application. 














“HARTNELL’ GOVERNORS 


FOR ENGINES AND STEAM TURBINES, 
GAS AND OIL ENGINES, 
WATER TURBINES AND PELTON WHEELS, 
FOR OVERWINDING GEARS. 








“ENCLOSED 


GOVERNORS 
SPECIALITY. 


Write for our 
Governor Catalogue. 





WILSON HARTNELL & C0. LTD. 


VOLT WORKS, LEEDS. x1410 


London Office: 38, VICTORIA STREET, WESTMINSTER, S.W. 

















UNIVERSAL « CUTTER 

















GRINDING MACHINE. 


For ACCURATE GRINDING to size: Taper 
Arbors, Spindles, Gudgeon Pins, Milling 
Cutters, Reamers, and small tools generally. 


Maximum distance between centres, 16gin. 

Height from table to ceutres, dyin: 

[raverse of tanle, 9sin. 

Traverse of cross’ sl de, ~, 

pindle head rises or "ta 

Length of inte nal grinding on from bearing 44in. 


cimplicty of denn to Boe nd 5 4 or perm. The 
simplicity of design enables them to opera’ compara- 
ely unskilled labour, and they can do the work work of 











MUSGRAVE'S = tee 


FOR FORGE BLOWING, 
DUST REMOVAL, F a N. 
VENTILATION, 
&c. Hand and Discharge can be varied at will. 


All the working parts can be withdrawn 
without di.turbing pipe connections or 










CARD F3 holding-down bolts. 
gives Large Stocks 
full details. carried. 
MUSGRAVE & CO., 
LTD., 
ENGINEERS, 
BELFAST. 


Sardinia House, Kingsway, 
LONDON, W.C. 2. 
42, Deansgate, MANCHESTER. 
24, Queen Street, CARDIFF. 


ELEVATORS AND 
CONVEYORS. 


Portable Type for Discharging 
Grain foom Ships. 








Fixed Types with Chain or Belt and Buckets 
for all kinds of Granular Materials in 
Chemical and Sugar Works, &c. 








ALSO. FOR BOXES, BARRELS, SACKS, BOTTLES, 
AND PACKAGES. 


‘sy S. S. STOTT & CO. 


HASLINGDEN.™” 














CLIFTON & WADDELL, 


Oldest Established Firm in Scotland o. 


METAL SAWING SPECIALISTS, 
HIGH-SPEED MACHINE TOOL MAKERS 


JOHNSTONE, near GLASGOW. 
BAND SAWS. 
CIRCULAR SAWS. 
HOT SAWS. 
DISC SAWS. 


Best and Most Up-to-date Designs 





Qver 1000 Machines 


in Use. HIGH SPEED SAWING MACHINE, WILL CUT THROUGH 
su278 A 90 Ib. BULB-HEADED RAIL IN % minutes. 















aie four times the priee and re _ skilled ls sur te 
manipulate. PROMPT DELIVER 


NOTE! 
An improved design of BALL BEARING omnis vindle 
great 


can be su — for these b 
with the highest possible speeds. 


MORTON & WEAVER, 


Cox Street, COVENTRY. we 











Nr Chesterfield. : 


ESTABLISHED 








A. & P. STEVEN, 
s 181,St. JAMES Ro., 


GLASGOW. 


LIFT 





London Office : 
10, CHARLES STREET, 
BLACKFRIARS, S.E. 1. 





Manchester Office: 
12, CHARLES STREET. 





Birmingham : 
HARRY ASTBURY, 
DAIMLER HOUSE, 
PARADISE STREET. 





au 290 
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SiR WILLIAM ARROL ano COMPANY, LIMITED, 


CRANE DEPARTMENT, PARKHEAD, 
66, VICTORIA STREET, 


WESTMINSTER, S.W.1. GLASGOW. 
CRANES 


OF EVERY DESCRIPTION 
FOR 


PorTS AND HARBOURS, 
SHIPBUILDING YARDS, 
STEELWORKS, &C. 


“TEMPERLEY” TRANSPORTERS 


FOR HANDLING COAL AND 
MATERIALS IN BULK. x7 32-TON E ECTRIC COA ING CRANE, 


THE “NORTH EASTERN MARINE ENGINEERING CO. ‘LTD, 


BUILDERS OF RECIPROCATING AND TURBINE ENGINES AND BOILERS 
FOR ALL CLASSES OF VESSELS. 


LONDON OFFICE: 


HEAD OFFICE: 
85, PRESTON STREET, 
BRIDGETON, GLASGOW. 






































a _ — 














LIVERPOOL OFFICE. aga Telegrams: NEWS, W WALLSEND." | waders 
529, Tower Bldg., | _ 
“Buc: . SUNDERLAND. | “WERKSPOOR” 
ee eae Telearams: “NEWS. SUNDERLAND.” een | DIESEL ENGINES 








R. & W. HAWTHORN, LESLIE & GO., LTD. 


NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description fer Home and_Foreign Railways. 


TANK ENCINES AND COMBINED CRANE AND LOCOMOTIVES 
Alwege in Steck and im Progress 
COLLIEMES, MONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, Se 


Marine Engineers and Shipbuliders. 








eles. A64.—LOCOMOTIVE BS WCASTLS-ON-TYNE BSTABLISHED 1911 


CLARKE, CHAPMAN & cO., LTD., 


sete Raat Meyda ketorste™ Victoria Works, GATESHEAD, 2m 2m.ontt nese in ow. 


Western Union & Private. 














Complete Electric Light Electrically Driven Haulage 


Installations for Ships. and Winding Gears 





Electrically Driven Winches, 


Windlasses, Capstans, Cranes, Pumps for all duties, 


Steering Gears. ““Woodeson”’ Patents. 





Moter-centrolled Searchlight Projector, 


London Office 50, Fenchurch Street, E.C. in Zee 





00s t'sew.se. | WALLSEND-ON-TYNE. | “““schiators" | 











hy 
















lix 


THE ENGINEER 























NOTE THE WORTHY 


FEATURES OF THE 


hoeri 


BRADFORD 


ENGINE COUPLED SETS 











(i) Vibrationless Brush Supports. 
(ii) Massive Bronze Brush Holders. 


(ii) Strip Copper Collectors Free 
From Sweated Joints. 


(iv) Massive Design of Outer Bearings. 
PHENIX DYNAMO 
MFG. CO. LTD. 
‘cuca Rte ~BRADFORD 













LA QUALITY FIRST Bi] 
ASK 
PHCE NIX 
| Eile gemealelons 


STEVENSONS, | 


PRESTON. 


STEEL CASTING LADLES 


UP TO 


100 TONS CAPACITY. 


IRON FOUNDRY LADLES. 
GAS AND AIR REVERSING VALVES. = 


8 PIB TTI 


— 
































SELF-LUBRICATING 


STEAM ENGINES, TURBINES, AIR COMPRESSORS, 
CONDENSING PLANTS, 


_ PARAFFIN & CRUDE-OIL ENCINES 


Made wn Standard Sizes to suit all Requirements. 








Triple-Ex piantlon Sagine Mixed Pressure Steam Turpin Motor Driven Air Compressor. 


BELLISS & MORCOM LIMITED, 


Established 1862. BIRMINGHAM. London Office: 8, eA ST., S.W. 


————— 
niin 
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BROWN 'S STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 







ce an, 1918 


—— 








TELEMOTORS for STEERING 
an 
HELM SIGNALS. 


COMPLETE INSTALLATIONS 


HYDRAULIC CARGO WORKING 
GEAR FOR SHIPS. 





DIRECT-ACTING REVERSING 
TURBINE CONTROL ENGINES. 





ELECTRO-HYDRAULIC 


CRANES, 


IRON FOUNDERS. 


STEERING GEARS, WINCHEs, 


BOAT HOISTS, CAPSTANS, a 


BRASS FOUNDERS, 


ON ADMIRALTY LIST. 








BROWN BROTHERS 


& CO. 


BROWN'S “PATENT “STEAM TILLER" TELEMOTOR CONTROLLED 
WITH HAND GEAR COMBINE. ee mare” meens ROREBANE IRQNWORKS, EDINBURGH.  cacsrene—crmeass non 























MOTHERWELL, N.B. 


Telegraphic Address: BRIDGE. 
Natienal Telephone No. 40. 





London Address: 
82, | victoria t Street, 
aor. —~—< westminster. 





BRIDGES, 
ROOFS, 
PIERS, 
TANKS. 





and similar 


FLOORING 








THE MOTHERWELL BRIDGE CO., Lo. 


DOCK GATES 


STRUCTURAL 
WORK, 


HYDRAULIC 
PRESSED 


A 


SPECIALITY. 





















| LOCOMOTIVES. 


NASMYTH, WILSON « Co. Lro. 


PATRICROFT 
MANCHESTER. 








—— 














GIBBONS BROS. L™ DUDLEY. 


Telegrams—“ GIBBONS, LOWER GORNAL.” Contractors to ADMIRALTY and WAR OFFICE. 


Telephone—10 DUDLEY. 


PATENTEES ann BUILDERS 


REGENERATIVE MUFFLES & FURNACES 


ALL ENGINEERING WORK. 








Bi 


ee a el 
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“PREMIER” 
GAS ENGINES 


VERTICAL AND HORIZONTAL 
GIVE RELIABLE SERVICE 








THE MOST SATISFACTORY 
PRIME MOVER FOR ALL 
INDUSTRIAL REQUIREMENTS. 








WRITE TO THE PREMIER GAS ENGINE CO,, LTD., SANDIACRE, near NOTTINGHAM. .,, 
mce® DOUBLE HELICAL GEARS (Greer tecn 
WORM & SPUR REDUCTION GEARS g,.0n te ors 


EVERY OTHER DESCRIPTION OF GEARING ACCURATELY MACHINE CUT. 


LLEWELLINS’ 
MACHINE CO., 


BRISTOL, 
























Pa Niassa, 























OF EYERY PESCRIPTION. 
Write for Catalogues. 


JOHN SMITH «cue LTD. 


Crane Works, KEIGHLEY. 


GESTED GVENGAD CRANE} J, ARMER, AULOR, iy BASTOREAP, Ro 





ELECTRIC FRICTION WINCH. 











FRASER & CHALMERS’ STEAM TURBINES 


TURBO BLOWERS 
TURBO - COMPRESSORS 


HIGH PRESSURE 

LOW PRESSURE 

MIXED PRESSURE } TURBINES 
BACK PRESSURE 

PASS OUT 


Sane FRASER « CHALMERS, L’ 


2200 K,W., 5060 B.P.M. Fraser & Chalmers’ Steam Turbine. i 
EZERITH, KENT. 


Lenden @lfice: Meergate Hall, Finshary Pavement, £.C. 2. 
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SPECIAL PNEUMATIC HAMMER 


FO 


RIVETTING BASE PLUGS 
HIGH- EXPLOSIVE SHELLS. 














DURABLE AND EFFICIENT IN WORK. 





Full Particulars on Application. M20 


SAMUELSON « Go., L™: BANBURY, Enctano. 




















JOSEPH BVANS -& SONS TREBLE 


(WOLVERHAMPTON), Ltd., 
re ee .. 4 fe 
Se ae jx ma mm ae J Pe s lp yy , 
| . . : | Vi S 
TREBLE RAM PUMP DIRECT DRIVEN BY e 


ELECTRIC MOTOR. 


Culwell Works, WOLVERHAMPTON. 





WRITE FOR LIST. 


CONDENSERS 


For LAND AND MARINE INSTALLATIONS, 
REFINERIES & SIMILAR INDUSTRIES, 


VITTED WITH THE 


HICK-BREGUET EJECTAIR 


ECONOMICAL PRODUCTION SOF HIGH VACUUM, ABSOLUTE STABILITY NO MOVING PARTS. ] 

















HICK, HARGREAVES & CO., Ltd., Soho Works, BOLTON 


Telegrams—HICK, BOL TON Bole Licensees. Phone 1878-4 BOLTON 
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THE RORTHERN MANUFACTURING CO,, LTD. 
GAINSBOROUGH. oS a 


wORM REDUCING GEARS. 


NEATLY DESIGNED. 





—e— 


SUBSTANTIALLY BUIL1!. 


STANDARD SIZES. HIGHEST EFFICIENCY. 


COMPLETELY :ENCLOSED. CASE FORMS OIL BATH 


Worm 8&haft fitted with Self-Oiling 
Bearings and Double Ball Thrusts. 


Built to give satisfaction under heavy 
loads for continuous running 











Durability and Reliability combined with Quietness 


( WORM GEARS. 
produces the IDEAL DRIVE so specify N MC kus 


London Offices and Showrooms: CARLTON HOUSE, 66 & 66a, GREAT QUEEN STREET, KINGSWAY, W.C 


TOF NICKEL CHROME § 
F IRTH S STEEL COUPLINGS. | 
FREEDOM BRAND. 


LOCO TYRES, 
) CRANK AND 
| STRAIGHT AXLES. 


q] THOS. FIRTH & SONS LD., SHEFFIELD. rs ot ae renee es 
























THE ne! ENGINE E60, LTD, LEEDS 


ddress: Engine, Leeds. 











‘ele es: 340-3434 (inclusive 











-_— LOCOMOTIVE EN GIN ES 


ADAPTED TO EVERY VARIETY OF WORK AND GAUGE. 


Designs and Specifications supplied or worked to. Quotations and Specifications on application 











AND 


BLACK & BRricHT 
Botts & NUTS, &. 






BAYLISS’s 
RAILWAY 
FASTENINCS, 





Also Manufacturers of Iron and Steel Bars; numerous 
Sections, Iron Fencing, Railings, Gates, &c. 


CATALOGUES FREE. 


BAYLISS, JONES & BAYLISS, 


LIMITED, 


WOLVERHAMPTON. 


And 139 & 141, CANNON STREET, LONDON, E.C. 4. 








THE 


Gledhill-Brook 
Time Recorders LD. 


26Victoria St Lonpon,sw. 44Hill St BirmMiNGHAM, 
43MARKET St HUDDERSFIELD. 


-~ 


Catalogue free on application. 
























r 


ALLEN'S 


“Red Label” Steel 


(TUNGSTEN ALLOY) 
A deep hardening steel made specially for 


THREADING DIEs, 
ScrREWING DIEs, 
Taps, REAMERS, 
BROACHES, 
TRIMMING AND 
CuTTiInG DIES, etc. 





It you have not tried this steel, 
try it now! 


Edgar Allen & Co., Ltd., 


Imperial Steel Works, 
Sheffield. 








N21 





ON ADMIRALTY, WAR OFFICE AND INDIA OFFICE LISTS. 


out LD 
S 





Telephone: 
61 (3 Lines) 
CHESTERFIELD, 


ly 
Ls 
2 


Telegrams: 
“TUBES, 
CHESTERFIELD.” 


4. CHESTERFIELD. 
= ~_ ° 





| 
| 








CYLINDERS 





WELDLESS STEEL CYLINDERS 


CARBONIC ACID, HYDROGEN, OXYGEN, 
AMMONIA & OTHER COMPRESSED GASES. 





DIESEL ENGINE STARTING BOTTLES 
AND AIR RECEIVERS. 








ENQUIRIES TO BE ADDRESSED TO THE WORKS, CHESTERSIELD. | 


| 


Telegrams: “TUCHESTACO, STOCK, LONDON.” =| 





LONDON OFFICE: 








6, AUSTIN FRIARS, E.C. 2. Telephone: 5573 LONDON WALL. N135 
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Contractors te H.M. Air 
Board. On Admiralty 
and War Office Lists. 





Telephone 1228. 


THE COVENTRY STAMPING CO. 


Drop Forging Specialists 





Send us your blue prints 
or patterns and specification. 


We will quote immediately and give a 
delivery date that can be relied upon. 


The Coventry Stamping Co., Ltd. 


Holbrooks Lane, 


COVENTRY. 


Wires: ‘“‘STAMPS, COVENTRY.” M161 
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"A Boiler which is equal: to 3. 


The evaporative capacity of the Bonecourt Gas-Fired 
Boiler is quite three times as great as any boiler of 
equal floor area, so instead of going to the expense 
of putting in three Lancashire Boilers each producing, 
say, 10,000 lb. steam per hour, instal one 


BONECOURT 
Sas-tired BOILER 


of the same diameter but 30 per cent. shorter, and 
this will evaporate 30,000 Ibs. per hour, and at a 
much lower cost. 

The !Bonecourt Boiler requires neither brick-setting 
nor chimney (another saving in capital outlay), has an 
efficiency of 92°7 per cent., which is far higher 
than others, and burning as it does Coke-Oven 
Gas or Producer Gas has a fuel cost which is but 
a fraction of that of any Coal-Fired Boiler extant. 

Our book ‘* Bonecourt Boilers’’ explains th: construction of 

all sizes up to 88 000 Ibs. steaming capacity, and makes clear 

the economies you can effect by adopting this equipment. 


BONECOURT WASTE HEAT BOILER CO., Ltd., 
Parliament Mansions, Victoria Street, London, S.W. 1. 















Contractors to the British Admiralty,War Office, Air Board, 





Home, Colonial and Foreign Rallways, Etc. 





Tel. Address :—“ Masta Sheffield.” 
Tel. Nos. 2773 & 4008 Central. 


MASTA STEEL WORKS, LD. 


Codes 


THE 


: Lieber’s & ABC (5th Edn.) 


SHEFFIELD. 
ACTUAL STEEL MANUFACTURERS, 


Specialists in Tool Steel & Steel for Aircraft & Automobile Construction 


SPECIALITIES: 
High-Speed Tool Steel. Cast Tool Steel. | Special High-Grade Steels 


“MASTA EXCELLENT,” 


“RITOS,” for toolé requir- 





tor all kinds of tools used 
on the hardest materials 
made, 


ing a keen and _lasti 
cutting edge. 


“ PYROS,” unsurpassable for 


“MASTA PRIMA,” best 
adapted for machining) 5 


Alloy Steels. 


“MASTA ROYAL,” especi- 
ally suitable for turning 
chilled iron and hard nickel 
steels. A good stock tem- 
per for general machining 
work, 


“MASTA CHAMPION,” 





‘aps an Dies. 


“ AROS,” for roughing or 
finishing tools used especi- 
ally on chilled rolls, 


“ DIAMIC,” automatic tem- 
pering chisel steel, com- 








recommended tor machin- 
ing soft and medium grades 
of cast iron, 

cement 


_MASTA,” is the ordinary 
common standard of high- 
speed tool steel for general 





machine-shop practice, 


bines the maximum of 





To the Automobile and 
General Engineering Trades 
the following are recom- 
mended— 

“T.N.D.” Chrome-Nickel. 


“T.V.N.C.” Nickel-Chrome, 
“T.V.C.”’ Vanadium-Chrome. 


“N.U.B.” Special brand of 


“Unbreakable” Case-hard- 
ening Mild Steel. 


“T N.C. 1.” Nickel-Chrome 
Case-hardening Steel. 

“T.N.C. 3.” Nickel Case- 
hardening Steel. 

These and other of our 


4 4 

hardness with the greatest al aad the ld. To firms 

teughness, another feature | interested, & descriptive list, 

being ite high resistance | shawimg i test 

to blows, without breaking | 2m purposes for which each 
: — brand is be 

or splintering. posted on application. 





NOTE :— When ordering, and when in doubt as to the most suitable brand, state only 
class of Steel and purpose, and leave the choice to us. 

S&F Manufacturers also of all kinds of Tools, such as Carbon 

and High-Speed Twist Drills, Reamers, Etc. M98 


1865 1917 





Steel Tanks for Storage 


For storage purposes no tank can compare with the 
all-steel tank in point of efficiency, low maintenance cost 
and enduring qualities. It neither bursts, burns, rots nor 
crumbles. It is adapted for every storage requirement. 


The Chicago Bridge & Iron Works has for half a century 
successfully solved the peculiar problems involved in the 
storage of water, oil, alcohol, molasses, pulp, acids and 
other liquids. The steel tank is immune to climatic ravages 
and lasts indefinitely. 


Use Steel and Build for Permanency 


We also manufacture 
Elevated Steel Tanks—for municipal, actory and railroad service. 
Steel Smoke Stacks —for factories, power plants, &c. 
Steel Coaling Stations—for railroad and dock service. 
Steel Flumes and Pipe Lines—for municipal and factory service. 
Plate Metal Work of all classes. 
The location of our factories in the steel centre of the United States and our branch 


offices an the Atlantic and Pacific seaboards insures prompt deliveries of export orders 
to all parts of the world. 


Write for plans, specifications and prices, and Hlustrated Catalogue"No. 58. 


CHICAGO BRIDGE & IRON WORKS 
Main Office : Chicago, U.S.A. 


Branch Offices : New York and San Francisco, U.S.A. 
Factories: Greenville, Pa. (Pittsburgh District), U.S.A.; Chicago, Ml, U.S.A. ; 
and Bridgeburg, Ontario, Canada. M185 


Berges sot i 
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MANUFACTURING 
COMPANY, Lr. 


HEAD OFFICE & WORKS 


WOLVERHAMPTON 


ENGLAND. 


HIGH EFFICIENCY PUMPS 








Standard Rees Roturvo Patent Genera! service Pump, 
with Rees Roturbe D.C. Motor. 


FOR HEADS UP TO 126 ft. 





The complete design ot these pumps and motors is the 
outcome of our years or experience in this class of work. 
All parts are read.ly accessible, whilst the wearing parts are 
renewable Performance and workmanship are guaranteed. 


MADE IN ALL SIZES. 





D217 
Telegrams—Hydroturbo, Wolverhampton. 


Telephones—900 W’hpton ; 1511 Central, London 


LONDON OFFICE—HASTINGS HOUSE. 
NORFOLK S&T., STRAND, W.C. 














WIRE ROPES & 
= WIRES. 3 
yy sists ik 7 


CONTRACTORS TO 
The Admiralty, War Office, Crown Agents fer 
the Colonies, Post Ojfice, India Office, 
Trinity House, and various Foreigsa 
and Colonial Governments. 







WINDING 


WINDING ROPES 
HAULING ROPES 
CRANE ROPES 
GUIDE ROPES 
SIGNAL WIRES 












Specialities: 











ROSS, tt a 
Feeebees tren = a 10 10 & ll, WABRIN' 


™ WHITEGROSS CO., LTD., 


WARRINGTON. 
Agents for N. &S. Midlands; BIRAM & CO., 29, Euston Road, London. 























Glacier Anti Friction Metal Co. 


L.TD.,. 
Waldo Road, 
WILLESDEN JUNCTION, LONDON, N.W. 





MANUFACTURERS OF 


Findlay's Special Motor Metal 


FINDLAY’S GLACIER pees -ERICTION 
SPECIAL MOTOR METAL METAL Fs 





The proved best metal for Aero Engine Bearings, 
Motor Car Bearings, Heavy Gas Engine Bearings, 
and Bearings ours under the severest conditions. 


fiksuter Metal. 





The Standard General Purposes Metal, 


recommended for Electrical Machinery, 


General Repair Work. 


especially 
and for 





BABBITT’S METAL—All Grades. 


ALSO G333 


WHITE METAL to any Specification or to Sample. 





Contractors te the ADMIRALTY, WAR OFFICE, INDIA OFFICE, &ce. 

















PENMAN & CO., LT. 


Boilermakers, 


GLASGOW. 










































=——— 


The right kind of drive is the best in the long run, and 
your lineshafts require the even, steady movement which 
adds greatly to the life of your plant. 
only obtainable~ by 
Drive, and which are made in all sizes suitable for 
driving Machine Tools, Lineshafts, Pumps, Fans, Air 
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Full particulars, catalogues, &c., post free on application— 


“THE COVENTRY” CHAIN Co., Ld. 


COVENTRY, ENGLAND. 





“The Coventry *’ Noiseless Chain Drive in a Repair Shop of a Northern 
Colliery, 50 H.P. at 580 r.p.m. to 180 r.p.m. 


See GWE Mon al Evol Jy 


OVENTRY-( 
CHAINS 


This result is 


“The Coventry’ Noiseless Chain 


Compressors, &c. &c. 











ENN cc cc 
| EMCOL 
= PATENTED = 


_ TOTALLY ENCLOSED MOTOR. 


50 per cent. Saved in Weight of Metal. 


40 per cent. in £ s. d. as compared with 
the Standard Enclosed Motor for the 


same H.P., temperature and efficiency. 






TTT 
UNIVE 


IMTOO 


HII 











Send your Enquiries to the first Licensees 


THE NEW BRITISH ELECTRIC SUPPLY COMPANY, LTD., 


STEVENAGE HOUSE, 40-44, HOLBORN VIADUCT, E.C.1. mois 


Works—DALSTON, LONDON, N. Telephones: Holborn 1150/1 (2 lines) ; Dalston 388. 


SAA 


ALITA TTT 


=) 














| Cutting 


ANTISEPTIC—-RUSTLESS. 


We are actual 
Manufacturers of 


Soluble 


Oil 


Compound 





Samples and Prices on application to: 


E. BROOKSBANK & CO., Lro. 


Telegrams: 
“Oleate, Manchester.” Code A.B.O, Sth Edition. 








Trafford Park Oil Works, MANCHESTER. 


: Neo 
Selepeees' rater’ Paste 


The Importance 
of Rust Prevention 











In War Work, and all other Iron and Steel 
Construction, efficient protection against rust 
demands a thoroughly standardised coating, built 
for the work according to correct scientific tests. 
Admiralty and other Government Contractors 
and the leading Constructors and Iron Ship- 
builders have adopted after rigid practical test 


THE STANDARDISED RUST PREVENTIVE, 


“BOWRANITE' 


“Bowranite” is sold only by name in _ branded 
containers. Un-named bitumen - solutions are not 
‘ Bowranite,” and cannot be used where “ Bowranite” 
is specified. 

For particulars of laboratory tests and a long list of 
leading firms using “ Bowranite’’ exclusively, write to 
Robt. Powran & Co., Ld., 4, St. Nicholas Bldgs., Newcastle-on-Tyne. 


STOCKS HELD AT CHIEF PORTS AT HOME & ABROAD 
GDHDHDHHDHDHDDHDHDHHHFDHDHHDHDHDHDDDDHDDDHDDHDDDDDDDD 
Write for Particulars and Trial Tin on this form or on your letter-paper. 


Messrs. Robt. Bowran & Co., Ltd., 
4, St. Nicholas Buildings, Newcastle-on-Tyne. 


{at enclose our letter heading. Free of charge, and without committing {me} to 
any obligation, please send particulars of ‘‘ Bowranite’’ tests and a sample tin. 
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MECHANS LIMITED, 


Engineers and Contractors, 
SCOTSTOUN IRONWORKS, 


on ViOTORA ST., WESTMINSTER, S.W. GLASGOW. 


HALKETT’S 
CRUCIBLE GAS FURNACE 


GAS & AIR CONTROLLER & MIXER 


IS MOST ECONOMICAL 
AND EFFICIENT FOR 


MELTING oF ALL METALS 


LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 




















BRANCH OF FICES— 








LONDON - - - 10-12, Walbrook, E.C. 4. 
MANCHESTER - Grosvenor Buildings, Deansgate. 
LIVERPOOL - - 60a, Lord Street, W. 
SHEFFIELD - - Moorhead. 





All plates machined full width of flanges. 
Tanks of any size supplied and erected. 





DRAWINGS, SPECIFICATIONS AND 
ESTIMATES ON APPLICATION. 








CONTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
GROWN AGENTS FOR THE COLONIES. 





Telegrams—KNEWTOX, SHEFFIELD. Telephone—2200 (Twe Lines). 
ESTABLISHED 179%. 


NEWTON, GHAMBERS -~~ "ores"! — SHEFFIELD. 
COWANS, SHELDON & G* L*’ CARLISLE. 


Telegraphic Address—St. Nicholas, Carlisle. London Office: 
Al, and ABC (5th Edition) Codes used. 3, VICTORIA; STREET, WESTMINSTER. 























TON’ STEAM BREAKDOWN CRANE.—No,. 376. 





a Ty 


HYDRAULIC { SHIPYARD or GRAVING DOCK 
ELECTRIC TRAVELLING or FIXED 
STEAM | OVERHEAD or FLOATING ,, 





4 








ero 
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THE LEEDS FORGE Co., Ltp.. LEEDS. 


Pioneers in the Design and Manufacture of Pressed Steel Underframes and Bogies, and pa hin tates Galgind Wes 








Uganda Railway. 





Leaden Office : 
CAXTON HOUSE, 






Underframe and Begies, 
and 
Lane’s Patent 
Corrugated Pressed 
Steel Deers. 




































MARINE MOTORS, 


COMPLETE MOTOR BOATS 
MOTOR: PUMPING PLANTS. 


EMERGENCY 
LIGHTING PLANTS 





a ae 


27ft. SHIP‘S LAUNCH. 
Speed 9 knots. 1 H.P Motor. 


, Meters are bult a 10 sizes trom JW. BROOKE & CO., Ltd. 
Adrian Works, LOWESTOFT, England. 


Telegrams—Brooke, Lowestoft. Telephone—380 Lowestoft. 
COMPLETE BOATS up te SOM. Codes—A B C, 6th Edition and Private. K828 











Mu B.P ‘= Brooke —_ Moter, 











/ j|$.-ECONOMIC 
= (MULTITUBULAR 











Telegrams—Flather, Sheffield. ESTABLISHED 100 YEARS AGO. Telephones—39 & 152 Attercliffe. “ 


SPECIALISTS ~ HIGH GRADE STEELS | 


FOR 


AUTOMOBILE & AIRCRAFT CONSTRUCTION. 
WIRE DRAWERS’ PLATES & TOOLS. 
BRIGHT DRAWN STEEL BARS. 
sitpesan OF ALL KINDS, etc. 


‘NYKROM’ ‘UBAS’ ‘KROMBUS’ 


(Nickel Chrome) (Case jaa (Chrome) N117 
' tee 


Ww. T. F LATHER, a Standard Steel Works, SHEFFIELD. 


a 
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A. & J. MAIN 















CLYDESDALE IRON WORKS, GLA : 
a , * SGOW. 


GERMISTON BRIDGE WORKS, 


Buildings for Tea, Sugar, Jute, Rubber Plantations, &c., a Speciality. 




















DEPARTMENTS:-— 
Machinery. Encincers’ Toots. ELecTRIGAL PLANT. 





Rails & Accessories. Structural Steelwork. 
BOILERS & TANKS. PIG IRON. 


| SGRAP IRON & STEEL 


OBSOLETE TONNAGE. 
DISMANTLING. 
OLD METALS 





COAL. COKE. 
MINERALS. 


BROKEN SILVERTOWN. 
PRESTON. MORECAMBE. 
BRITON-FERRY. SWANSEA. 
WISHAW. 
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CONSTRUCTIONAL ENGINEERS AND CONTRACTORS. CALCUTTA BRIDGE & ROOF WORKS, CALCUTTA 
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The Mancnesrer Dovey scat Pomp [RANK RN & 83 iP 
: ey >. 








POWER Pump | 





THE 












| Nortzontal Treble Ram. 
Sungie Acting Double Acting 
. PEARNS CAMERON TYPE Pump | 


Telephone 
N° 2289.Central 
Telegrams 
“PUMPS Mancnesrm 


Vertical Treble Ram. Single Ram. Double Ram 





Power-Pomp 





London: 40, Queen Victoria St.,E.C. Glasgow: P. & W. Maclellan, Ltd., 129, Trongate. | Newcastle-on-Tyne: E. Cleaton Rees & Co., 1, Eldon Sg. 


CATALOGUES SMOWING VARIOUS CLASSES OF PUMPS MANUFACTURED BY US CAN BE HAD ON APPLICATION, 











UNITED ASBESTOS Co., Ltd. 
—— a 


SOUTHWARK STREET, LONDON. 


Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 








Sole Manufacturers ot— 


“Dagger Packing. Salamander Asbestos Joints. 
“Syren ‘crx’, Packing. Victor Metallic Asbestos Joints. 
“Gladiator” Packing. | Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. 
Contractors to the British Admiralty for over 30 Successive Years. 
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REASONS WHY YOU SHOULD ORDER “REDMAN” LATHES, 


Because we have made THE BEST for a quarter of a century at moderate prices, and our experience is always at your service, 
. They are made in a modern shop, with up-to-date plant and methods. 
. Workmanship and material of the very best and accuracy guaranteed to within 1/1000in. 
. The photograph represents our 8}in. x 10ft. Straight Bed High Speed Hollow Spindle Lathe, but they are made in sizes 
6}in., S}in., and 10}in., and lengths to meet customers’ requirements. 
. PROMPT DELIVERIES. 








C. REDMAN & SONS, 


Kingston, HALIFAX, England. 


Telegrams and Cables: Redmans, Engineers, Halifax. Telephone: 308. ABC Code, 5th Edition, and Lieber’s (5-letter). 


London Representative - EE. €. AMOS, M.I.Mech.E., 22, Martin’s Lane, Cannon Street, London, E.C. 


Telephone: 5488 Bank. Telegrams: Drilling, Cannon, London. G30 














ARE INDISPENSABLE TO AIRCRAFT MANUFACTURERS. 





ALL UP-TO-DATE AIRCRAFT 
FACTORIES USE: 


ILLUSTRATION REPRESENTS 
OUR 


No. 218 Inclinable Press 


Size of table 28in. by 18¢4in. 


RHODES 


POWER PRESSES. 





RHODES 


GUILLOTINE SHEARS. 








SPECIALLY SUITED FOR 

BLANKING AND BENDING 

METAL PARTS FOR 
AIRCRAFT. 


RHODES 


NIBBLING MACHINES. 








3 3 RHODES 


+ TINSMITHS’ MACHINES 


e'; 





f Specifications, prices 
: and favourable de- 
| liveries on request. 


J. RHODES & SONS, L™ 2 WAKEFIELD. 


MANY LARGER AND 
SMALLER SIZES MADE. 














a 














pi 


= 








TURBINE GEARS, L™- 
Hype. ileal 


DOUBLE HELICAL WHEELS 


UP TO 


16 FEET DIAMETER 
PROMPT DELIVERY. 


a ee 




















sistlce. 
co 
waren 








(OL. DHAM) LIMITED 
MANUFACTURERS OF ALL TYPES OF MACHINE TOOLS 














\ 4 os 
1 

















| 10jin. Centres S.S. and S.C. LATHE with Straight Bed 8ft. 3in. long. 
| Admits 3ft. between centres. Hollow spindle, &c. 










Telegrams—HAIGH, OLDHAM. Telephone—1978 OLDHAY. 






































NE AI ME LE 





LARGE STOCK READY 
rOR IMMEDIATE DELIVERY 











‘“HOBSIL” 


INSULATING BRICKS 


FOR 


ELECTRIC FURNACES, 
GAS RETORTS, OVENS. 





HOBDELL, WAY & C0., Ltd., 


124/7, Minories, LONDON, E.1. 








L732 











y ~ MCNEIL'S 


NT UNBREA 
PATE TEL LaDieg ele le 


ey are made of a 
capacities from : SO Tbs to 60cwt., 
with or without lips; also 
mounted or unmounted. They 


CHAS. McNEIL, Ltd., 
Enginee eering Code, 2nd Edition. 





Kina k>" 
NWING park iRoNWoF 
ia 










Jy 


On Admiralty List. 


E BODLEY BROS. & Ca, 


y Engineers, Mill 
y Boiler Makers, and Iron ow Brase 


>> 


Foun 


ee OLD QUAY FOUNDRY 
EXETER. 


SPUR, BEVEL, 
MITRE, MORTICE, 


WORM WHEELS 
Machine Moulded. 

Also Teeth Cut to Shape 
By Special Machinery. 


Telegraphic Add: Bevazy, Bxprsa 
ESTABLISHED-1700. L 


Te 


A 


> 


\ lala 
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SCREWING MACHIN ES « 
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BOLTS up to 4in. dia, 
TUBES up to 12in. dia, 





oh Ry Se ae er tk < : - as 
¢ an ane Ri % ee 
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MAIDEN & CO., LTD., HYDE, NR. MANCHESTER 








LOCKWOOD & CARLISLE, LTD. 


EAGLE FOUNDRY, SHEFFIELD. 





Tetegraphig Addre«s— 
PISTONS, NATIONAL TELEPHONE 1378. 


SHEFPIELD, 


Carlisie’s Patents, 


——.s= 


i SPECIAL FACILITIES FOR QUICK 
DESPATCH OF URGENT ORDERS 


ALL PACKINGS GUARANTEED 








H.P. Rings and Springs, specially designed 


. ‘ 587 
Improved Double-action Piston Valve Ring. 587 FS. High Steam’ Pressure. 


STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


SHIPBUILDERS’ & BOILERMAKERS’ MACHINE TOOLS 


Sole Makers of R. E. DAWISsS’ B12 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES, 
DAVIS & PRIMROSE, L®- sunction rp. 


LEITH, EDINBURGH. 































'GRICE.GRICE & SON t.. 


CONTRACTORS TO HIS MAJESTYS GOVERNMEN 


BRASS & COPPER, LOCO & CONDENSER - 


“ea So 


















= 





S20 48°. BIRMINGHAM. 


Tele 














| 
| 
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Horse hauling 
is daily be- 
coming more 
expensive. 


WE SUPPLY 
STEAM, 
COMPRESSED 
AIR or 


ELECTRICALLY 
—— DRIVEN 
15 H.P, DOUBLE DRUM HAULAGES. 


ELECTRIC HAULER 
each drum capab e of holding 750 yds, — SINGLE OR 


of jin. dia. rope, 
DOUBLE DRUM. 


HucHWoopaGolep, || “nue” 


( Department E) 65, FENCHURCH ‘STREET, LONDON, E.C.3. : 
Telegrams—Huwod, Fen., London. Telephone—Avenue 1545. Becta Expert Advice Given. 


























HEAD OFFICE - NEWCASTLE-ON-TYNE. 


J. P, HALL & C9? LT? 


Telograme: ovNaMO, ocoHam, (OD Ws OD EM FR TV. atephowe 200(2 ines 
































ELECTRIC 
WARPING 
WINCHES 


Made in five sizes 


to pull 14, 3, 6, 
10 or 15 tons at 
50ft. per minute. 


WRITE FOR PRICES. 


xrVveé 


















































fer 

| STEEL FRAMED BUILDINGS 

r 5 

; 

q £ ineeri 

y Workeliaaet Factories, 
r Foundries, Sugar 

‘ Mill Factories, 
y Buildings, Rice Mills, 
( ee dute = 
{| Go-Downs, Cotton Mills, 
( Mine eencered 
q| Buildings, Factories, 
{| Etc. Ete. odie TE: 
r Etc. Etc. 
y Specialties: 

‘ Pi 

{ Mechel Bridgework, 
{ Pumping Built 

4 Stations, Columns, 
r Power Rivetted 
y Stations, Work 

\ of all 

{ descriptions. 
{eS 

{ aoe 

3 %,,? 

{ees -TBROWN LIE & MURRAY, L™. 
> POSSIL IRONWORKS, Telegrams— 

4] csiiiiea anil a POSSIL PARK, GLASGOW. SEQUENCE, LONDON. 

















WATER 
SOFTENERS. 











SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Western, 


KING'S ners, KING STREET, LONDON, Ee C. 2. 
House Station). 


POO ¢-' No.: Central 1743. 
Telegraphic Address: Donbowes Cent., London. 


Hundreds of Softeners supplied and treat- 
ing successfully the most difficult waters. 





Arse Maxues or 112 Trrzs oF 


MINING MACHINERY, PUMPS, ‘ke 


CRANES 




















John Grieve & Co., 


MOTHERWELL. * 














Ransome-verMenr Macamery Co., Lr. 
di; Westminster, 
% Contes eon ee 
WATER FILTERS, STEEL PILING, 


CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM MIXERS. 








Bee deavlansd adue-t alternate weeks. K40 











WATER 
SUPPLIES 


ARTESIAN TUBE WELLS. 


improved Patent Air Lift 
Pumping | Plant. 


LeGrand & Sutcliff 


Artesian Well and Waterworks Engineers, 
MAGDALA WORKS, THE GREEN, SOUTHALL,G. W.R. 
London Office—138, Bunhill Row, E.C. 








DNC, ee, 
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“ GANDY” 
__ BELTING. 


BRITAIN By BRITONS. 


THE WORLD'S BEST 


POWER TRANSMITTER. 


SHELLS, AMMUNITION, ETC., 


IK ALL THE CHIEF 
SHELL FACTORIES. 


The Gandy Belt Manufacturing Co., Ltd. 














| CIRCULATING WATER SCREENS 
Address your enquiries To 
HYTHE BRIDGE !RONWORKS 


COLCHESTER 








MOTOR ROLLERS. 


1% to 14.tons PETROL OR PARAFFIN. 





BARFORD & PERKINS. 


LTD. 
PETERBOROUGH. ™ 
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MAKERS OF 
LIGHT SHEET IRON WORK. 


FLANGED PIPING, DUCTS, etc. 
FANS, AIR HEATERS, FORGES. 


Sorz Maxens anv Parurrars K1s8 


THE “STANLOCK” HEATING SYSTEM 











CASTINGS 


TO 6 TONS. GREEN, LOAM or DRY 
MACHINE WORK. 


Cc. & W. WALKER, Ld. 
Donnington, 








NEWPORT, SALOP. M2% 








The PATENT ‘'ACM 


STONEBREAKER 


FInEeE CRUSHING ROLLS. 
{ ' GOODWIN, BARSBY & CO 





PROMPT DELIVERIES will 
bring you more orders than an army 
of travellers. Make your delivery 
service as perfect as possible. Fit 
“CLINCHER” Tyres on all your 
Motor Vehicles. ‘‘CLINCHERS” 
cut out Tyre trouble—they prevent 
roadside delays and enable you to 
deliver your goods on time. 
































Th:ir resilience prolongs the life of 
both engine and chassis, and the sterling 
quality of the materials used in the 
manufacture of ““CLINCHERS” 
enables them to withstand an enormous 
amount of wear and tear—even on the 
bad roads that war time has brought in 
its train. 





TRADE MARK 
Motor TYRES 


THE NORTH BRITISH RUBBER CO., LTD., Edinburgh, London and Branches. 























ESTABLISHED 
1870 


JOHN ROBSON 
 (SHIPLEY)LE 


HIP LEy y Gian? 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 
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Ask us about DELIVERY 





CLEVELAND Automatics—; ; 


GRIDLEY 4-spindle Automatics—; 


Also 
‘©OPO”’ Capstan Lathes with ! inch 


capacity through wire feed. 


WARNER & SWASEY Turret 
Lathes, No. 4 Universal, with 
14 inch capacity through Automatic 
chuck and 16 inches swing over 


bed. 


CINCINNATI-BICKFORD Up- 
right Drills, 21 and 24 inch swing. 


AVEY Ball Bearing High Speed 
Sensitive Drills. 


etc, etc. 


Full information on request 
from 





2 and 2; inch capacity. 
POTTER & JOHNSTON Automatic Chucking Machines. 


1; and 2; inch capacity. 





Showing the i inch capacity 
Cleveland Automatic Machine. 














Kal 



































| SPECIAL HIGH PRESSURE STEAM PIPE. 


STEWARTS ano LLOYDS, Lro. 


41, Oswald Street, GLASGOW. Broad Street Chambers, BIRMINGHAM. postid 2 House, Old Broad St., LONDON. 








LL 











HICH PRESSURE STEAM 


INSTALLATIONS 


IRON and STEEL BOILER TUBES. | 
SOLID DRAWN STEEL TUBES. |Ill| 
HOT WATER TUBES and FITTINGS. lll 
LOOSE FLANGE JOINT TUBES. |ijjj 

HYDRAULIC TUBES. 
ASHFORDS’ PATENT TUBE WELL 

STRAINERS. 
STEEL PLATES. 
STEEL CASTINGS. 
FITTINGS OF ALL KINDS. 








X1323 
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BRT. DRAWN 
STEEL BARS 


Cutting), 








(Free 





We can supply large quantities of 


Hex. # Round Bar 


in various sizes from Stock. 





SEND YOUR ENQUIRIFS TO 


W. MARSHALL & 60., 


ELLESMERE WORKS, 
Hulme, 


QUICK DELIVERIES GUARANTEED. 
Telephone—662 TRAFFORD PARK, M260 


— 
We invite inquiries for the supply and 
erection of shafting, machinery and 


complete power plants—steam, gas, 
orelectric. Plans and Estimates free. 


Summewcatles Lta. 
emer Sar/ 


Tintin and 
o te —_ ally, ie ie 2 of 


Manchester. 











BROS. & HILL, 
displayed Was fs aa 


HENRY J. — 








MAKERS OF STEAM 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
PETROL & OIL MOTOR DRIVEN CRANES 
SHUNTING & BREAKDOWN CRANES. 


Telegrams :—Cogs, Dersy. Telephone :—1266, Drrey 


LIDGERWOOD 





i PILE DRIVING, 


HOISTING AND CONVEYING. 
Send for Catalogues and Particulars. K368 


LIDGERWOOD MANFG. CO., 


Friars H ouse, New Broad Street, E.C. 2. 





BLAKE’S PATENT 
Self. 


RAMS and HYDRAMS 


For Raising Water. 
Send for Catalogue No. 16. 


i|\ JOHN BLAKE lL”: 


ACCRINGTON, LANCS. 





\SPLIT GRIP” 


COLLAR (fifint 


Grips like a viee 


Fixed er 
Remeved without 





38, Vietoria Street, Westminster, 8.W. 1. 
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POWER, CRANES 


TRANSMISSION Electric, Steam 
APPLIANGES. - Hydraulic, Hand 


OF ALL TYPES 
Large Stocks Ready for 
Immediate Delivery. 















WINDING and 
AAULING ENGINES 








os 







pee Alex. Chaplin & Co., Ltd. 


PORTABLE ELECTRIC WINCH. 4 Tons at SStt. per minute. GOVAN, GLASGOW. “ 


|| GRAVEN'S” 


ee one o 
? Cae Rees 
Ss RES 
= 
-~ 


—— | 


BRADLEY 
& 




















BRACKETS. 
BEARINGS, cast iron. adjustable. 
»,  brasslined. | HANGERS. 
», ball'soeket, | PULLEYS, cast iron HICH- 
, self oiling. | 4, wrought iron CRAVEN [ TD. 
solid SHAFTING. : 
an DUTY 
COUPLINGS STANDS, ete., ete. 


INVITE INQUIRIES FROM 
FIRMS REQUIRING PLANT 
FOR REASONABLY EARLY 
DELIVERY. 


COUNTERSHAFTS. PRE SSE S 
JARDINE, AND 


pte: Street, NOTTINGHAM. 


CYLINDER, DOFFER,ROLLER| SHEARS . ~ = : sis oo WAKEFIELD. 


AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


























Write for prices te— 


SCHOFIELB’S FOUNDRY C0., LD. 








GEAR 
CUTTING 





Rogers MeGown & Co., 5, Livesey Ré., Manchester 


KINGFISHER, LEEDS, 
The Actual and Largest British Makers of 


LUBRICATORS 
ann LUBRICANTS fohrosus. 


LUBRICAnts° 


Used and recognised 




































































Tradous Giteieaar 
Comtenctors oe _. nS ene Te 
Rail way ad Shipping MARSHALL, FLEMING & CO., in. 
Corporations, &e. Y Engineers, 
ESTABLISHED ie fe MOTHERWELL. 





Full address to write, wire or ring— Contractors to 




















KINGFISHER, 1118, LEEDS the Admiralty, 
War Office, &c. 
i STANLEY: et 
» i | 
Th» Largest Mauufacturers of Surveying l ( | Travellers, 
and Drawing lastruments in the Werld. 150-Tou Four Motor qu) Electric Crane. Electric 
Please our “K.6” Catalogue. rene 4 r mer 
<ahisin, Gomemaesenaies an eas man ms Bongo gana T. © _ NEWCASTLE-ON-TYNE OFFICE-— Wharf Cranes, 
86, High Melbern, Lenden, W.C. 01 Westmineter, 5.W. 1 sae | i{St. Nicholas Buildings. MICS [ooo Steam (rane. 
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DRILLING MACHINES 


These may be Inspected at our 
London Showrooms. see acaress setow. 


21 ‘‘Washburn” Sensitive Drill- 

ae Machines, capacity up to 
n. 

30 ‘‘Washburn” High-speed 
Drilling Machines, capacity 
up to */:cin. 

60 ‘‘Gardam ” Sensitive Bench 
Drills, No. 3, capacity tin. 
60 “‘Gardam” Sensitive Bench 
Drills, No. 5, square table, 

capacity up to °/:in. 

60 “‘Gardam” Sensitive Floor 
Drills, No. 6, capacity up to 
*f iN. 

12 ‘*Columbia” Sensitive Bench 
Drills, capacity up to jin. 

50 “‘ Columbia” Sensitive Floor 
Drills, capacity up to tin. 

Also 

4 “Castle” 12in. Tool Grinders. 

1 “‘ Little Giant ” No. 1 Vertical 
Miller and Slotter. 

' 2 **Reynold’s” Screwdriving 

Machines No. 2, suitable to 
drive N. 10, 11, 12 screws. 

**Reynold’s” Screwdriving 

Machines No. 4, especially 
suitable for munition boxes. 

















A complete line of Electric Tools and of 
Wood-working Machinery for Patternshop. 





“Washburn” Drilling Machine. 


FULL PARTICULARS AND PRICES ON APPLICATION. FOREIGN CORRESPONDENCE SOLICITED. 





LE HAVRE—67, Quai de Southampton. GENOA—2-2, Via Petrarca. 
PETROGRAD—14, Gorochovaia. 


GLASGOW—94, Hope St. 
PARIS—14, Rue d’Hauteville. 


UNIVERSAL MACHINERY CORP® I? | 


A aa Oe LL iY oe | Ot ee ae OL OL 2) ae ALO md ae 
OF £2044). DESCR/PT/IGAN 


520, OLD_STREET. LONDON. £c 
[ee TOOLCRAFT *owD0n ‘il Uh yl 























OL LONDON WALL 3763" 
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OXYGEN 


For the Welding and Cutting ef Metals. 


British Oxygen Co.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business in 
the world. 

















Facteries in all important Engineering 

centres, equipped exclusively with 

MODERN PLANT, capable of producing 
1,000,000 Cubie Feet of Oxygen per day. 





MANUFACTURERS OF 
Oxy~Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


And other Appliances. — 


D678 


Fer full partioulars apply to any of the Company's 
Works — 
Westminster, 8. W. 





Waiker Gate. 
- Rosehill Wi Polmadie. 
+ Celtic Works, Savile Street. 








Works HEATING 
& VENTILATING 
) SPECIALISTS. 





















A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 


G83t- 





























WE ARE MAKERS OF 


1,2 & 3-PHASE 
MOTORS. 


Til 
Hi 
ty 
tulle ca 


MOTORS 





BRANCHES. 


LONDON—11, Queen Victoria Street. 

LEEDS—70, North Street. 

BIRMINGHAM—54, Barwick Street. 
GLASGOW-—40, West Campbell Street. 
SHEFFIELD—Thos. . Ward, Ltd., Albion Works. 
WELLINGTON, N.Z.—4, Cuba Street. 

WESTERN AUSTRALIA—959, Hay Street, Perth. 


E. BROOK, Ltd. 


EMPRESS WORKS, 


HUDDERSFIELD. 


Wires—‘ Phase.” 











Telephone—1620 & 1630. N72 














For STEAM BOILERS 
and ENGINES 


Apply 
H. COLTMAN & SONS, 


Midland Iroaworks, 
LOUGHBOROUGH. 


THE 


CLEVELAND 
BRIDGE anp 
ENGINEERING GO., L™®. 


Specialists in the Design, Manujacture, 


K208 





HEAD OFFICE AND WORKS— 


DARLINGTON. 
AE 








ree “FURNACES 
STOKERS 
DESTRUCTORS 
SUPERHEATERS 
MELDRUMS, Limited, Qes8 
Canal Works, Timperley, MANCHESTER. 











ATER SOFTENERS. 


AND FiLTerRS. 


WILLIAM BOBY., 


Salisbury House, LONDON WALL, EC 
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COCHRAN 
BOILERS 


SUITABLE 


ALL 
PURPOSES. 


Write for Catalogues. 


LAND, CLASS A. 
MARINE, CLASS B. 
OIL FIRING, WASTE HEAT 


COCHRAN & CO., ANNAN, L LTD. 
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BRITISH MADE CHUCKs. 


UNIVERSAL 3-JAW GEARED 
SCROLL CHUCKS. 


Sizes in Progress Gin., Tgin. and Qin. 
Other sizes te tollow. 


INDEPENDENT 4-JAW GHUGKS 


Reversible Jaws amd Solid Bedies. 
Jerews have Double-Thrust Bearings (10in. size and upwaeds). 


Standard Gin., 8in., 9in., ig 19in., 14in., 
Gises : lbin., 16in., 18in., * $8in. and Sdin, diam, 











Manufactured by— Price lists en application. 


F PRATT & CO., L™ natttac fein 
Telegrame—‘‘ PRATT, HALIFAX.” Telephone—1¢€1, 


Lenden Office~7, LAURENCE POUNTNEY SILL, E.G. Bast” 
Can ke had frem“all Merchants and Dealers. 

















ANNAN, SCOTLAND. 
QUICK 


tt CASTINGS scsoxrc 


IRON, MALLEABLE IRON, STEEL, BRASS, GUN METAL. 
PENNEY & CO., Lt. ENGINEERS & FPOUNDERS, 1 COL 
Needs 33 


























MULTIPLE PUNCHING MACHINES. 


For plates up to 10ft. 6in. long and 126 holes at one stroke. 
Can be fitted with vertical adjustment for 
PLATE FLANGING. 




























EASTON&é JOHNSON, 


TAUNTON. a ce ENGLAND. 











Tel egrams .- 
EASTWALD, 
TAUNTON. 


Telephone = 
146, TAUNTON. 


ABC Code used. 





























PATENT meh CART: WAGON (2 2? 
HUNSLET. LEEDS. 
LONDON OFFICE: 9.FENCHURCH AVENUE, E.C. 

















Ferodo Fabric Facts— 


—Ferodo Fabrics were the first fabric —It is three times more durable than 
friction surfaces invented—over twenty chilled iron—five times more durable 
years ago—and they are still supreme. than leather. 

—Ferodo Fabric absorbs more Ibs. of Jt cannot carbonise, cannot slip nor 
energy per sq. in. than any other brake seize, cannot spark, cannot throw off 
or clutch lining. metal dust. 

te pene of maximum acceleration __j¢ gives equally effective service when 
and deceleration. first fitted and when worn to the thick- 


—It gives rapid dissipation of heat. ness of @ piece of paper. 


Every foot of the genuine ts stamped with the name : 





(Pye) 


FRICTION SURFACES. | 


Contractors to the War Office and Admiralty, London General Omnibus Company, 
and Underground Electric Railways of London and Paris, List from 


THE HERBERT FROOD COMPANY, LIMITED, 


| Works—-CHAPEL-EN-LE-FRITH. 
Depots at London, Birmingham, Belfast, wie Cardiff, Edinburgh, Glasgow, Liverpoel, 
Manchester, an ; 











es 





























TURBINES WRITE TO 


FOR a DOWER 
HEIGHT OF FALL. 


CENTRIFUGAL ¢. 8 SA 
PUMPS. Zig 


& CO LTD 


KENDAL, 
ENGLAND. 


Ue 












HIGH SPEED 
TWIST DRILLS, 


We can give You Prompt Deliveries 
of High Speed Twist Drills from 
Stock Ask for Stock List 
 Tlegiams YL.STEADE C° L® 
cadras 
MANOR WORKS SHEFFIELD 





Shefrield 
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~SLOTTING. 


MELLOY’S PATENT . 
STROKE CHANGE. ie to 72in. 
RHEOSTATIC 


BRAKING. 














pUSH BUTTONS CONTROLLING:— 
STARTING, 
STOPPING, 


RAM 
SETTING, 
STROKE 

CHANGING 


QuiCcK POWER 
MOTION 





TO SLIDES. 
TELEGRAMS: M UI R TELEPHONE: 
BRITANNIA, MANCHESTER. »o 2) CITY. 












SMOOTH- ON 


TRADE-MARK 





BEWARE OF IMITATIONS. 


IRON CEMENTS 


Make permanent repairs of steam, water, of oil leaks on 
iron and steel castings, boilers, engines, tanks, etc. 


Every engineer and foundryman should 
have a copy of our new 144 page illus- 
trated instruction book. It is free. 


LARCE STOCKS ON HAND READY 
FOR IMMEDIATE DELIVERY 


Messrs. F. A. Pullen & Co., of 43, King William 
.» London, E.C.; The Walmsley Engineers’ Supply Co., 
, King St. West, Manchester; Messrs. Richard 

’ Lane, Birmi ; 











CAIRD & RAYNENR’S 
PATENT 


“== EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DIRECTACTING 





COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS 


(ALL 8IZE8) 
Fer LAND or MARINE USE. 


FEED WATER HEATERS 
FEED WATER FILTERS 


CAIRD a RAYNER LIMEHOUGE, LONDON, & 

















BOILER FEED PUMPS. | 





Ti us STEELCOMPANYorSCOTLAN D e 
F( sizmens (jut) proce ss em 


le EST D a? HALLS eT ria d 1872 ~ ~natler| 
ee ROYAL EXCHANCE mene, GLASGOW: | 

ao 
HALLSIDE, NEWTON, anda 
wBLOCHAIRN,GLASGOW 


WORKS as F 
| 23,ROYAL EXCHANGE SQUARE, 
GLASGOW,a ~ 


39,MIN CING st LONDON 


js sean 


Manufacturers of 


EEL Plates for Ships, Boiler and Bridge-building, 
—_ “Anal les, Zed Bars, Tees, od all forms of Sectional Bars 
equired for constructive purposes. 
CASTINGS of ail kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c 
FORGINGS of every description. 
AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 
TY RES—Locomotive Carriage and Wagon, to all requirements. 
SPECIAL STEEL of all kinds used for constructive purposes. 











GUEST & CHRIMES,t10. 


On A . War OM and Crown Established 1840. 


ee ROTH ERHAM. 


Telephone: 206. 
GUEST & CHRIMES’ 


Original Manufacturers or 
Chrimes’ High Pressure 
TURBINE WATER METERS 
(Siemens & Adamson’s). 


Loose Valve Screw-down Cocks. 
GUEST & CHRIMES’ TURBINE WATER METERS 275,000 Supplied. 
gin. to 18in. sizes. 

























(Siemens & Adamson’ 
GUEST & CHRIMES’ - ae 
SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 

























Also Manufacturers of 
RESERVOIR VALVES and FITTINGS, 
FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 
HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 
















LONDON HOUSE: 


THOMAS BEGGS & SON, 132, Southwark Street, S.E. 


GEORGE JONES, 


LIMITED, 


Lionel Street, BIRMINGHAM 


Tel. Address: ROLLING, 











Telephonefs21003. 


DRAW BENCHES 


COPPER, BRASS, 
GERMAN SILVER, 
ALUMINIUM, 
WIRE AND TUBES, 
SHAPED WIRES, 
TURBINE BLADES, 


&e. &e. 











PROCTOR’S Patent SHOVEL STOKER 


MOVING FIRE-BARS 


Give Economy in Fuel. Increased Steam Production. Smoke Abatement, 


PROCTOR’S GOAL ELEVATOR 


FITTED WITH THE PATENT 


RAM FEED BOOT. 


Positive Feed of Coal to Buckets. No Jamming of Elevator. 
Wear and Tear reduced to a minimum. 











Write for Ill and Partisul rus 
JABS, PROCTOR, Ltd., Hammerton St. Ironworks, BURNLEY. 


COLE AGENTS FOR FRANCE: SOCIETE DES F NNEMENTS A LA VAPORISATION, 
BUE DE ROME, FARIS, 
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ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT, near MANCHESTER. LIMITED. 










OVER Concrete & Brick-making 
300.000 H.P. Machinery, Flour Miils, 
AT WORK. Textile Machinery, and 
Mine Gearing 
—— generally. 
Invaluable for 
Driving 
Mining Machinery 
and Haulage, 
Saw Mills, 
Electric Light. 
and Power. 


FOR STARTING 


CAS & 
OIL ENGINES. 


FOR COUPLING 
SHAFT-ENDS. 


PATENT 


FRICTION CLUTCH. 


Send for Price List and description. X1443 


NE, SOUTHAM? Oh oo 
PNEUMATIC aes Dh Lune. 


EJECTORS WATER. 








mn 


| 


VTUIALINUUAUHIN 


TTT 


AIR 
COMPRESSING 
MACHINERY 


FOR ALL 
SERVICES 


COMPRESSED 
<< AIR LIFTS 
FOR RAISING WATER 


FROM WELLS 
BOREHOLES rx 


ral 


LA 
16.VICTORIA S81, 
LONDON, SW. 








A CHEAP YET MOST 
EFFICIENT INSULATOR 
AGAINST HEAT RADIATION 


K FE N YO N 3 Sy SPECIALLY 


O KISOL”” 
CEMENT 


Sample i cwt. bag sent carriage paid for 10s. 61. to'any address. 
ASK FOR “HINTS” ON COVERING STEAM PIPES, 
BOILERS, &c. POST FREE ON APPLICATION. 
SHEET METAL WORK FOR CYLINDER CASINGS, &e. 


. KENYON & SONS, Ltd, DUKINFIELD, Near MANCHESTER. 








THE HORSELEY BRIDGE & rE & ENGINEERING C0., Lo Lb. 


The HORSELEY co., Léa. sacailiives Tipton, Staffordshire, 


London Office Works and Head Offices; 
11, VICTORIA STREET, | WESTMINSTER, S.W. TIPTON, ST¢FFORDSHIRE, ENGLAND, 
Passenger Station: Dudley Telegraphic Ad dresses : Turron ;’ Gat, LILBe, Loxpox, 
Ironfounders men Manufacturers of Structural ar. and Steel Work, - 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 








Builders’ ‘of2 Bri Piers, Viad Cranes a* Roofs for th 
doen Pe ant ee ee —weascndiegeamame 


Gas Plant, Cast Irom and Steel Sashes, &c. 


‘T)JDBRI DGE 


GAS.OIL] ENGINES. 


LONDON OFFICE : 








7 
87, VICTORIA ST 
WESTMINSTER , S.W. 











For Efficient Lubrication use the ‘‘ Seafield’ 


MECHANICAL LUBRICATOR 


FOR GAS, STEAM & OIL ENGINES. 
Makers ot GRANDISON’S PATENT PISTON TYPE LUBRICATORS 


BRITISH sn LI 


THE 


STEAM CYLINDER LUBRICATOR CO., Lis 
Gorden Works, Lower Broughton, MANCHESTER. 


























STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LAGINC. 


Nothing needed but 2 Hammer 
B. STONE & OO., LTD., 
185, Finsbury Pavement, 
London, E.O. 


me free @ sample of 
Aiteetor” Belt Lacing, which I 
agree to test in my factory. 


Width of Belt 
Thickness 
Name 
Address 

Kzi9 


































For General 
Engineering 
Purposes. 


FROM A FEW 
POUNDS WEICHT? 
UP TO 2 TONS. 
EACH. 


| 
CASTINGS 


JOHN TICKLE & CO., 
Ltd., 


Providence Works, 


WEST BROMWICH. 








Machined or 
Unmachined.’ 
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'] G. & A. HARVEY, LTD. 


he Albion Works, GOVAN, eLASCOW. 


Makers of 


MACHINE 
TOOLS 


For RAILWAY WORK, 
For ENGINE WORK, 

For TURBINE WORK, 
For BOILER WORK. 









ce: 


a dia. Spindle (with special gear tor reducing b . -odl 
instantaneously from drilling to t and 


“HARVEY STUDDER” 
SPECIALITIES: 


HARYVEY STUDDER.” “HARVEY FACER.” 
Unequalled for Drilling, For Boring and Facing on 
Tapping, and Inserting Studs. Four Sides at One Setting. 
PROMPT DELIVERY pase CATALOGUE ON APPLICATION 











“The Lancaster’ 


PISTONS 


SAVE RE-BORING 
To Prove our Assertion send for 





ON ADMIRALTY 





LIST. FIRST ORDERS 
CONTRACTORS i ALWAYS 
TO H.M. “i “ON APPROVAL.”” 
GOVERNMENT. SIGPIRAL COIL 


“The Laneaster” Illustrated Piston Booklet, and read pages 39, 41 and 42. 


LANCASTER & TONGE, L*”- 


Makers of “The Lancaster” Steam Traps, Metallic Packings, Steam Drvers, 
1111 


Pendleton, 


Telegrams—PISTONS, Manchester. Telephone—4821 City. 











WELDED TANKS & PIPES. 


MANCHESTER. 
Oxy-Acetylene Process. 





& SONS (TIPTON), LTD., 
TIPTON, STAFFS. 


W. C. “ALLEN 








THE 


ANTISEPTIC: 
SOLUBLE-OIL 


FOR LATHE 
AND ORILL. 


“SUPER-SCREWOL” 





SECURES 
MAXIMUM OUTPUT. 


gq Does not require heating—mixes with 

cold water. 

q Conforms to the requirements or the 
Government Medical Officer as to its 

Antiseptic Quality. 





STERNS Ltd., Contractors H.M. Government, 
16, Finsbury Square, London, E.C. 


K255 





] 


li 


TAT 


il! 


Na 


Will 


il 














Ws 


ae STRUCTURAL 
STEELWORK 


OF ALL KINDS 


In the manufacture of this class of material 
we have specialised for many years, during 
which period we have designed, manufactured, 
and erected the steelwork of some of the largest 
factories here and in the Colonies. For 











instance, Henleys Telegraph w orks, Siemens 
-ros.’ factories at Stafford, Stewart & 
Lloyds’ Tube Works, Marshall, Sons & Co.'s 
Works at Gainsborough, etc. Any new 
factory, power house, or other structure built 
of steel which you contemplate erecting in the 
future we shall be pleased to quote for. 


Estimates and Plans are submitted without charge. 


4°53 write for our book illustrating contracts 
we have capried out. 


7 w'BAINGCr: | 


HRIN [RON WORKS 
Oe eerie ll SCOTLAND gp 
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Y « PATTERN S NX 


THE, ORIGINAL 
“ON 
y MOVEMENT ” 


_INJECTOR 


HOLDEN & BROOKE, 











pressure. 


« Naaro: 
MANGHESTER, and 
no, ona St., ~, LONDON, 


“PREMIER” 
INJECTOR N 


For Traction & 
Agricultural 
Engiries, &e. 








Also Manufacturers of : 
“SIRIUS” CENTRIFUGAL PUMP 
‘ For High and Low. Lift . 
STEAM DRYERS. STEAM TRAPS. 
OIL SEPARATORS. EJECTORS 
LIQUID METERS. 


EXHAUST HEADS. — 
FEED-WATER HEATERS. 7 
M231 . 


Werf GUSTO, Firma A. F. Smulders 


SCHIEDAM, HOLLAND, 


SPECIALITIBG— 
DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 
See our page Advt. every secend and feurth week. 1M4 


a up to 300 Ib. 




















Kenyon’s 
PATENT 


Oil Filter 
Water Separator 
ALEXANDER KENYON 
& Co., 


Victoria Bridge, 
MANCHESTER. 
Engineers’ Stores. Tools 

















EDWARD MERCER, Ltd., 


\Hellins Irenworks, Hellinwoed, near Manchester 
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ROS ALE 0 ae A RT 


“DROP So] AMPINGS 
STEAM HAMMER FORGINGS 


| > © Sz u. KEAY. Lirpv. 
ON STREE BIRMINGHAM 


A A 











BETTER cml CALVANISING 





The fact that the cost of labour applying exceeds several times that of 
the material,not to mention labour difficulties, compels you to procure 


THE BEST PRESERVATIVE MONEY GAN BUY 


for all kinds of Structural Iron and Steel Work. 


Such is “ MIRACULUM,” which works out much cheaper than 
Ordinary Paint. 


References where after 10 years “ MIRACULUM” is still in good 
condition. Resists Tropical Climates, Acid Fumes, etc. 


GREAT COVERING POWER. 


J. DAMPNEY & CO,, LTD,, 


Head Office and Works - CARDIFF. 
LONDON—87, Bishopsgate, E.C. 2. LIVERPOOL—3, Goree Piazzas. 
MANCHESTER—45, Blackfriars Street. LEEDS—27, Royal Exchange. 

NEWCASTLE-ON-TYNE—30, Sandhill. 





G388 











OXY-ACETYLENE 


WE t ELDING G.& CUTTING PLANT MANUFACTURERS 
LETE EQUIPMENTS. BLOWP/PES A SPEC/ALITY 


Mc GOWAN.WILD Oce 











HURST S' B/RMINGHAM 











JIB CRANES, 


OVERHEAD TRAVELLERS, 
CAPSTANS, GRABS, 
CONCRETE MIXERS. 


STOTHERT @ 1 ile LTD., 


BATH, ENGLAND. 











epresenta Messrs. Richardson, McCahe & Co., Wellington, .- =; 
R ives M. C. Coates, Melbourne. 1510 














HENDERSON & GLASS 


LIVERPOOL. 


ption and Sectien ef 


MALTEABLE (RON STEEL 


deep ; eae et 
ae VAMTY OF WRAVY-OIED 


PLAIN AND CHEQUERED PLATES 


BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 


Hordern & Mason, 


Vulcan = Works, 
BIRMINGHAM. 





Toggle Action Drawing 
Decp ll - . F ita for 


POWER “PRESSES 


FOR SHEET METAL WORK. 
For Blanking, Drawing, 
Raising, & Stamping, &c. 
Also Shearing Machines, Spinning Lathes, &c. 

WORKS ESTABLISHED 30 YEARS. 
Telephone: 3627 OxmNnTRAL. G362 
PRESSES MECANIQUES 
. Boe svelites les Téles, Ebaucher, Etirer, 
m. 


etc. Tours 4 repousser, Guillo- 
tines, Cisailles, etc. 


MEXAHAYECHIE MPECCA 
AAA BhIPbsanin, NpOKATKN, WTAMNOBKH AKe- 
ToBOrd MeTaAna WT. A. Lasnhbabie cTannu, 
FHABOTMND, HOM H Ap. 
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A New Internal Grip Turning Chuck 
Specially Adaptable for Shells. 


a ADVANTAGES : 


Seertenat View) 


Fig. I. 


oS ees 


indi WLLL 


Patent 
Me. 106,708. 











Srzcrricarion 
A. te bolt on face plate. " B Body of chuck 
secured . KE. Sleeves with slots to engage 
faws. F. Jaws with pegs to fit in holes. G. Hollow 
blank te be machined. H. Top cap. M. Nut or 
of set serew. O. Tommy hole in sieeve. 


Oa ble. M hest: 











*Phone—Central 4437 


tobEer WALKER ! & SON ION (Manchester), ta. 
54, Upper beks st mis “hulls, Seeing 

















‘ou want steam plant, 


engines, or 
ard st short notice o < 


us to quote, 


Hindley Engines 


bave areputation for 
E. &. HINDLZY & (ona 












DIESEL ENGINES 
(POLAR TYPE) 
FOR ALL PURPOSES 


(Land and Marine). 
See lMustrated advert. iast ana nexs ween. Kus 











Gsecetines aed 7S ee Te a, 





MERCHANT BARS, FLATS, ROUNDS, SQUARES, ANGLES, 
Tees, OVALS, &c., iN EITHER IRON 4 
STEEL, SIEMENS-MARTIN OR BASIC. 


pote mea Snaiec oF 
or spaged &. 


The Motherwell Iron 
& Steal Co., Ld, Motherwell, x.8. 
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Maximum 
———— 


iciency. 
Efficiency 


43 inch “ Igranic’ Circular Magnet lifting 15-ton casting. 


IGRANIC EXECTRIC Col **” ““caNson * 
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UN AI IH AT 


THE ENGINEER 


READER 








==> |HIGH-CLASS STEAM ENGINES 


for Direct Coupling to 


DYNAMOS, 
PUMPS, 


FANS, 
Etc. 


Large capacity 


LIFTING 
MAGNETS 





Conserve 
Man Power. 


Handle all classes of Iron and 
Steel. Cut handling charges. 


Unequalled in capacity 
and reliability. 


Practically indestructible. 
Described in Leaflet No. 1500. 


ENCLOSED TYPES. 





E. READER & SONS, L1D., WORKS, 


Ixxxv 


ENGINES. 






75 K.W., 550 R P.M. 
with Forced Lubrication. 


Enclosed T: 





Standard sizes rom 1 to 400 B.H.P. 
SHIPLIGHTING & WIRELESS SETS A SPECIALITY 


Substantial—well proportioned, designed to give good service, and the 
result of Fifty years’ Steam Engine building experience behind them. 


SEND US YOUR ENQUIRIES. 


Spl 1036 


NOTTINGHAM. 


PHCENIX 
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a | ae 








HENRY WALLWORK8 G?- 


RIGH EFFICIENCY 
WORM GEARS 


FROM STOCK, 


Automatic TOOTH ROUNDING ATTACHMENT 


For Use on Milling Machines. 


Suitable for Gears from Qin. to 9}in- 
pitch diameter, and 4 to 10 diametral 
pitch. 

Will round or chamfer 6 teeth per 
minut>. 

The attachment is complete with worm (of 
required pitch), one cam for semi-circular 
motion, cutter and countershaft. 


Worms of other pitches can be furnished. 


Three cams are necessary for the range vf 
gears frcm 4 to 10 diametral pitch. 


SELSON 


Engineering Co., Ltd., 


London, E.C. 4. 





85, Qteeti Victoria Street, 








“BRADFORD” 
WATER COOLERS. 


DAVENPORT ENGINEERING CO., 


HARRIS STREET, BRADFORD. 


WALVES 
 Homasonce 

















SEqRINC® 


Settolds Established 1906 


NEWARK-ON-TRENT = London: 63 Qn Victoria St. EC4. 











CENTRE 


Sain. LATHES. 


Castings in Iron, Gun Metal & Brass. 











a "76 
CHURNET VALLEY ENG. CO. Ltd., Leek. STAFFS. 








SUGAR REFINING 
MACHINERY. 


BLAKE, BARCLAY &CO., 


Greenock, N.B. = 15 








GRAIN, CHILL.& STEEL ROLLS, 


HEAVY CASTINGS B25. 2.100 oe 
Cast Steel Loco. Wheel Centres a Speciality. 


R. B. TENNENT, timitep, 





m9 COATBRIDGE, N.B. 














GARNER, TELFORD & HARDMAN, io 


PENDLETON, MANCHESTER. 
Teleg.: ‘ PunsnveRrs,” MANCHESTER. Telephone: 48 PEnpLetox. 





SOLE MAKERS OF THE 


“Burton”’ Patent Oil Separator for Exhaust Steam. 


Also ALL KINDS OF RIVETED & WELDED WORK, 
comprising Tubular Air, Water or Gas HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 
Vertical and Horizontal BLEACHING KIERS. 
Single and Double Cased Vertical and Horizontal VULCANISERS. 
AIR RECEIVERS. Surface and Jes CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS and RAG BOILERS 
of all descriptions. STORAGE TANKS. G32 
All Classes of CHEMICAL PLANT requiring Pressure or Vacuum Tight Work. 


























DELIVERY FROM STOCK. 


PARAFFIN - FIRED WATER-TUBE BOILERS 
and LAUNCH ENGINES. 











CRANES oan 
Nat. Tel: BBh R- 
= pyiak & Mace. 


gz STEAM & ELECTRIC, 














Matchless Best Cast Steel. 
Matohiées C,S. Circular @ Bind Sawi 


ALFRED BECKETT & SONS,L™ 


SHEFFIELD... Qa 


J. PARKINSON & SON, 


Shipley, Yorkshire. 
Manufacturers of 


LATHES, GEAR CUTTERS, 
MILLERS, BORERS. os 


GEARS. 
SPURS & BEVELS 
PAPER PINIONS, 
CHANGE ; 

WHEELS, 


All Sizes, 
Accurately Cut by New 











GREENWOOD ’s 
STANDARD GEAR CUTTING CO., LTD., 
New Bond Street, HALIFAX. 


Telephone 1212. Telegrams: “ Gears.” Qa 


AITONsC* L™ DERBY 
MAKERS OF FLANGED PIPES, 


CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 








THOMAS CROMPTON, 


NORTH ASHTON, Nr. WIGAN. 


of Nal 

TRON & STEEL HINGES 
# any pattern, for FIELD KITCHENS, 
DOUGH TROUGHS, LIMBER WAGONS, &e. 

SHALL FORGINGS te any patiern or drawing. 








CONSTRUCTIONAL 
ENGINEERS, 


FRANCIS MORTON & CO., LD., 








GARSTON, LIVERPOOL. nics 











LUNE WALLEY ENGINEERING co., Ltd. LANCASTER 
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36in. Centre - 
HEAVY GUN 








TURNING LATHE) 
with Six Tool Saddles. 


NOBLE & LUND, LIMITED, 


ee 
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TALGROM 's 


PATENT 


Leather Packing 





ISA 


ONE PURPOSE PACKING 


SPECIALLY DESIGNED FOR” 


WATER PUMPS 


AND AS SUCH 


IT STANDS PRE-EMINENT. 


SEND FOR SAMPLES TO 


JOHN TALENT «C* 


Ashworth Street, 


[{MANCHESTER. 















DENG a 


ENUS Pencils are made to 

meet exacting demands—the 
demands of men whose special 
work calls for a flawless tool. All 
that carefully selected raw material, 
good, honest workmanship, and 
faultless finish can offer are em- 


bodied in ‘Venus’ Pencils. 


17 Grades—6 B (softest) to 9 H (hardest) Blacklead— 
also Copying. 



























Of all Stationers, Stores, dc., 
throughout the World. 









For Ewery Pencil Purpose. 













“VENUS,” 


173/5, Lower Clapton Road, LONDON, E. 5. 
M179 
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SIMPLEX CONDUITS 


The Pioneer System. 
Makers of all kinds of 
ELECTRIC LIGHTING SUPPLIES. 


SIMPLEX CONDUITS, Ltd., 
Works: Garrison Lane, Birmingham 


COTTON-ROPE PULLEYS 


Up to 18ft. Diameter. 


‘FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS. 























THOMPOOR & SOUTHWICK, Lid, TANWORTD 
See Miustrated Advi lest and next week. 563 








“THE ENGINEER” DIRECTORY. 


This Directory, which is issued gratuitously in the interests of the 
advertisers in “THE ENGINEER,” contains an Abridged 
Index to the Editorial columns of this journal, and, in addition, 
includes ‘THE ENGINEER" Iron and Steel Trades’ Directory 
and Buyers’ Guide, with technical terms in four languages. 


A copy sent free on application te 











The PUBLISHER, “The Engineer” Offices, 33, Norfolk St., Strand, Londe 











Electric Generators 


and Motors. 
J.H. HOLMES & CO. 


Portland Road, Neweastle-on-Tyne. 
Bes Mimstraied Advertisement every fourth week rt) 


| JOHN TULLIS & SON, Ld. 
Belting Specialists, GLASGOW, 
WILL INCREASE YOUR OUTPUT. 


oe Bt 
Sun Apvr. Laer awp Next Wuex’s Isevn. 








— 











JACK’S CRANES. 


Electric Overhead Cranes. 
Electric Wharf Cranes. 
(See illustrated advt. last and next week.) 


ALEXR. JACK & CO., Whitegates Engineering 
Works, Motherwell, Scotland. sM67 


BOILERS 


GLASGOW 











WILSON, 





HORIZONTAL 
BORING 
MACHINES. 


D. & J. TULLIS, Ltd., 


Machine Tool Makers, 
CLYDEBANKX:H. 


WALL’S LIMITED, 


Crown Works, Fazeley St., BIRMINGHAM. 


Sheet Steel Fittings. 


See advertisement last and mext week. 318 








1=1 0) OO >) | aes OB = 3 D)—) 
AND WR JIGHT !RON & STEEL 
f L PURPOSES 


THE SCOTTISH TUBE CO., Ltd. 
? t t W 








Drilling, 





Caalkiag, Tapping, 
Rivetciag, Reaming 
Hammets ] kien, 
ote. ] — 


SOHN MACDONALD & oo 
Precmatic Eoreurenns, 
PULLOKSHAWS, GLAasGow. 


MACHINE CUT 
WHEELS. 


The REID GEAR CO., Oye 


Bee Illustrated Advt in issue ot June 2ist, ott 
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HOLDING OUT 
TILL THE LAST 


is a truly British characteristic. 
This drill was returned to us as 
a sample. 


@, We think you will agree that the 


user has had value from it. 








@, We sent it back to the owner and 
should not be surprised to hear 
that it is still “Doing its bit.” 


EGWiidley «@]td 
List of Twist Drills and Milling Cutters beet ee Soho, Birmin ham. 
on application. ee 


ox. 18 


























ASHWORTH, SON & CO., 











| Proof that 
By placing the abe lack Belts are best 


motor on the wall 40 Ee 
sq. ft. of floorspacewere You can rest assured that “Cling-Surface” really 


saved. ~ “Cling -Sur- does enable belts to be run easy or slack at full 
face’’ made this possible : a 
by enabling slack drive load without loss in power from the fact that it is 
to be used. used in the Daimler Motor Co.’s Works, at 
Vickers, and in hundreds of the largest factories, 


munition works, and power plants in the country. 


“CLING-SURFACE’” 
'WEIGHBRIDGES i foto Pa aeuna ten i ptr 


can 


be obtained only fron and makes them oil and _ waterproof. 
us. Write and ask 


WEIGHING “MAC HINES) *"" peste penton bts pnereeF ne 


for all purposes. your belt drive by the use of “ Cling-Surface.” 











FOR ROAD, RAIL, an sate &e. 


THOMAS & BISHOP, L™. 
37, Tabernacle Street, London, E.C. 2. 


ay Sia Ma? 
Midland Iron Works nae Hill, DEWSBURY Yorkshire Guaseow : 95, Bath Street. Paris : 27, Rue Eugene-Varlin. 
+] + 
hint 


LONBON OFFICE :—Manaion Bouse Chambers, 11, Queen Victoria 8¢., B.C. 


ANY LENGTH OR CAPACITY. Send ue your Enquiries. 
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il, i Ne i 
ee SILUERTOWN Products 


Cables and Wires, Dynamos and Motors, Telegraph and Testing 
Instruments, Switchboards, Batteries, Carbon, India Rubber, Ebonite, 


and Gutta Percha Goods of every description. List No. 16 gives complete range 
o- ge of Silvertown Manufactures, and 
We make a speciality of ee should be in the hands of every 


Engineers’ Rubber Accessories. buyer. 











Copy on request. 


zx The India Rubber, Gutta Percha & Telegraph Works Co., 


Head Office: (The Silvertown Company). Works: 
106, Cannon Supeet, London, E.C. 6 Silvertown, London, E. 16, 
| ce HH Hi PETTUUOOLALLT t Hil 


Nl 4 ol ! 


i. a ii = 
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Contractors to the Admiralty, War Office, Board of Trade, &c. &c. 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS 


STEEL FORGINGS 


UP TO 15 TONS. 
DROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining in every branch and finishing to standard limite. 


Speciaiities: Crank Shafts as Forgings or Finished Complete. Saw Plates up to 6ft. Gia. diameter and Special ses rtm 
Telegrams: “Forge, Retherham " 
LONDON OFFICE - . ils, CANNON STREET, E.C. 4. 




















| « TN ¥RSTMENT ORIGINAL BRITISH MAKERS OF 


xrorax EXPENSE. 























| poe &aTAUFFER E,UBRICATORS. 
4 STANDARD 

WAR OFFICE : 
| — en ae MANUFACTURED FOR OVER 34 YEARS AT OUR LONDON WORKS. 
| U , in. ‘ le 
| Sees pepo, Grease-Tight Fit of Caps and Shanks. Fluted Iron Caps. 
ve Yards, up to iin, Unbreakable Shanks. Beware of Badly Fitted Imitations. 
| &e. 





SOLE MAKERS OF 


TAUFFER’S LUBRICANT” 


(Registered Trade Mark). 


Produced at our Works in London 30 years ago, it has 
been ever since the STANDARD MACHINE GEEASE. 









Also Makers of “TELL-TALE” and various types of Stauffer and other Grease 
Lubricators, as well as of other Engineering appliances. 





- SIMPLEX parent 
VALVE RESEATER. 


BROMELL PATENTS CoO. LTD. 


| 62, Robertson Street, GLASGOW. ona 


YORKSHIRE ENGINE Co, Lo. 


Centracters to the Admiralty, War Office, India Office, &e., and Colonial and Foreign Governments and Railways. HEAD OFFICE & WORKS: SHEFFIELD, ENGLAND. 


LONDON OFFICE: 
34, CAXTON HOUSE, WESTMINSTER, &.W. |. 


Builders ot 
STEAM, ELECTRIC & COMPRESSED AIR 


LOCOMOTIVES 


for any Gauge—of any Weight. 


COAL CUTTING MACHINES 
HAULAGE ENGINES 


OF ALL TYPES. 


FORCINGS IN IRON AND STEEL—C.M. AND PHOSPHOR BRONZE CASTINCS—MACHINE WORK OF EVERY DESCRIPTION. 


Apply for Catalogue to Office— 
R BROS L= 36, VWICTORIA STREET, 
TRIE °9 WESTMINSTER, LONDON, S.W. 1. 
CUMBERLAND WORKS, NEW CHURCH ROAD, CAMBERWELL, S.E. NIT 
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British Oxygen C6., La 79 |Dargue, G: this & Co., Ld 79 |Grantham Boiler & Grank Go 3 | Sohnson, W. ; Ld 27 | 47 | Robey and Go:, Ld OOS fn . 6 Id .. .. 4 
Brit. Steam Specialties, ld 4 | Davenport engineering = = | greenwood'sGearCu Ce 85 | Jonas oa, Ws ond Bons, Id 6) 4 [Saceaen, T., and ld 7 9 Co., Ld... 88 
Brt. Thomson- Houston Co 11-46 | | Davie and M. Co .. | 57 | Robson, . (Shipley), ee 16 sad Challe, La” Co., Ld 5 


Grice, Grice and Son, - 74 | Jonge and 
| 











“THE ENGINEER ” DIRECTORY contains full particulars as to everything advertised in the columns of 
a handy Buyers’ Guide. The Directory is issued gratuitously, and cam be obtained, post free, on application to “The Engineer” Office, 33, | 
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Batt THRusT BEARINGS 





Batt BEARING JOURNALS 


WILL’ MEET ALL REQUIREMENTS 
OF SPEED & POWER. 








Le 


Le Ld i 
FOR_ALL POSITIONS. 














If not overloaded will deliver the power 
without slip. 





WE ARE THE LARGEST 
SOLE MAKERS OF POWER 
TRANSMITTING MACHINERY 
AND APPLIANCES UNDER 

THE BRITISH FLAG. 








"TELEGRAMS : 
— CROFTERS, BRADFORD. 
PuREINS TELEPHONE : IN 75 
Len 4901 (4 Lines). 














GARDNER OIL, GAS & 
SPIRIT ENGINES. | 








(ERMOJOINT pathic 
SUPERHEATED STEAM, OILS, ACIDS, PETROL, 
and all places where a reliable Packing is required. 





L. GARDNER & SONS, Ltd., Barton Hall Engine Works, PATRICROFT, MANCHESTER Made in sheets 40in. and thicknesses from "/qin. upwards. 
Se ne ete St mas nd Senpcchipptemton hater Bs ae oppied HM Co 
Bhomreoms {§ Giuas GO we, St, Viioent Str 8 frost, Glasgow. _ ‘ea | pete ee ne 66, Fenchurch St., E.C.3 ocean une, Stepney. 











THE GLASGOW IRON & STEEL CO., 


WiISHAW, 
Manufacturers of SIEMENS ACID STEEL 


SHIP 





LIMITED 


SCOTLAND. 


BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB‘ANGLES, CHANNELS,’ 


ROUNDS, SQUARES, TEES, &c. 


MAKERS of GLASGOW, PORTLAND CEMENT 


Brand—* GISCOL.” 


Telejrephic Addvesse="‘INGOT WIGHAW." 










FULLER. HORSEY 
SONS anp CASSELL. 


ESTABLISHED IN BILLITER-SQUARE IN 1807. 
li, BILLITER-SQUARE, E.C. 3. 


MECE ANICAL AUCTIONEERS, o= 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


NOTE.—A STAFF _— SPEcIal ists attends to 
the requirements of New 
Works or Works Sites, and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 





‘ers 





Re the ee Glass and Furnace woe, Ltd. By Order 
of the Liquidators, —Messrs. 


Fuller, Mersey: Sons and Cassell 
are instructed to vite TENDERS for the PURCHASE, 
in lots, of the unde-~entinned 
PLANT AND MACHINERY : 
20 H.P. D.C. 489 v. motor, 25 H.P. ditto, 25 B H.P. Crossley 
gas engine. two Ingerso"l air a melting, annealing. 
aa Nn aces, steel tanks, moulds, furnace tools, and 
eff 
Tenders should be sateeen. a8 the Auctioneers’ offices by 
4 o'clock on Monday. July 15th. 7 
aoe ™ a had of 


Catalognes. with forms f Messrs. 





and C7. 228. Bishanseate. and of Messrs, FU?.1.ER, 
HORSEY and oo zt Billiter- haere: E.C. 3. 1026 1 
og Switches and Crossings, 
TKR CRANES, TANKS, 
ES BRIDGES. AND ROOFS. 
jewport, M. 


TSCA FOUNDRY co. Lid, Ni ‘on. London Offiess, 
&%, Victoria-street, S.W. Spl x158 





British Insulated and Helsby 


CAB LTD., 
ELECTRICAL CARLF MAKERS AND es 
Works : PRESCOT and HELSB 
d Adver in issue June 2lst. 





See Ill 





Engineering. and Machine Work 


EXECUTED for the Trade, Patentees, &c. Gear 
es 


— to 8ft. dia. Best grade. 
charges. Tet ites given. a and RUSSELL 
144, Queen's Wharf. Haroeceemith, W. Spi ax 306 





racies. AUGUSTIN NORMAND, 


67, Rue du Perrey, Le Havre (France). 
DESTROYE ERS. TORPEDO BOATS. YACHTS, and FAST 
TS. SUBMARINE and SURMERSIBLE BOATS. 
NORMANDS PATENT WATRR-TUBE BOILERS, COAL 
or OIL-HEATING. DIESEL OIL ENGINES. 3x 503 


BUCKTON TOOLS. 


See Mlustrated Advertisement, June 7th, page 56. 


For CASTINGS » 10 soxs 


LOAM, DRY anp GREEN. 


=k BRADLEY Lrp., pio thea 


CAMPBELLS & HUNTER, L?- 
GEAR CUTTING. | 


‘orm Wheels cut up to 13ft. 0 
Beal, and Mitre Witels planed s up — ‘St. Oin. diar. 
Spur Wheels cut up to diar. 


DOLPHIN FOUNDRY, LEEDS. 


HARPER, PHILLIPS, Ltd. 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN LOAM or DRY. 


INCE FORGE (0.,Lp., WIGAN. 




















mos” FORGINGS  risaes 
KENNICOTT 
WATER SOFTENER CO., 


WOLVERHAMPTON. 


LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE WORLD. Splex536 


LASSEN & HJORT 
WATER SOFTENERS,,, 


MEASURING MACHINES. 


NEWALL ENGINEERING CO., Walthamstow, London 


YARROW PATENT 
WATER-TUBE BOILERS 


Messis. Yarrow undertake the PRESSING AND 

M..CHINING of the various parts of Yarrow Boilers, such 

as the Steam Drums, Water Pockets, and Superheaters, 

tor B itish and gee ah not having the necessary 
ilities. 


YARROW & CO., Ltd., Scotstoun, Glasgow. 
REPAIRS ON PACIFIC COAST. 


Y ARROW’S, Ltd., Victoria, British Columbia, 
Shipbuilders Ship Repairers, and Engineers. 

















WY CHARLES GRIFFIN & 


THE ENGINEER 





ie, 


JUNE 28, 1918. 











CO.’8 PUBLICATIONS. 





In Medium 8vo, Pp. i-xx + 313. With 366 Figures and 23 Tables. Ms, net. 


ELECTRIC CRANE CONSTRUCTION. 


By CLAUDE W. WILL, A.M. Inst. C.E., M.I.E.E., &c. 





es—Transporters—Sheer 
me and AcselertionDesigt of 
Ropes and Cranes—. 


being written from a thoroughly engineering point of 





Contents :—Overbead Cra oe —Leeemnative d Portable Jib Cranes—' ik. Cran 
Revolving ce: oa nee Mameleed for Crane Driving: To 
Design of Machinery rakes ‘Toothed Geari: Hooks, Lifting Magn 
Seeqnets tetaeps Coutyeiew a CoBareore— Grane TInstallations—Iworx, 
“The whole work is straightforward, and may be recommended as 
view.” —Electrical 
Large 8vo. Cloth. Pp. i-x + 333 and 307 Ilinstrations. 18s. net. 
By HENRY G. SOLOMON, A.M. Inst. E.E. 
Corrents :—Introductory—Coptinuovs-current try emgage nee 
Motor Mete tinuous-current. Meters of Different Types and for Speci: 


Meters—Tariff Syste: 


antity Meters—Continuous-current Energy 
‘al ingle and Polyphase Induction 


ms— Prepayment Meters—Tariff and Hour Meters—Meter Design—Meter Testing—Appendix—Inpex. 





In Large 8vo. Cloth. Pp. i-xiv+ 356. With 18 Plates and 332 Figures in Text. Pr ce 25s. net. 


TRANSFORMERS. 


By HERMANN BOHLE, M.1I.E_E., Prof. of Electrotechnics, x A. College, Cape Town, and 
A.LE.E. 


Prof. DAVID ROBERTSON, 


B.&c., 


Conmmers := General Principles Magnetising and No-load Currents— Losses in Transformers—Temperature Rise—Magnetic 





ner’ 


> Testing of Transformers—Insulating Materials—Kxamples of Construc- 


Systems—Tables—A ppendix—Invxx. 





tion—Design of Transfor 3 of Tr 


oY 





In Large 8vo. Pp. i-x + 116. 


With 79 Illustrations. 10s. 6d. net, 


WIRELESS TELEGRAPHY. 


By GUSTAVE EICHHORN, Pb.D. 
Coxreyts :—Introduction—The Ether and Electrical Oscillations—Coupled Systems—The Receiver— Theoretical Results 


Furnished by the Sender—Theoretical Results and Calculations in Respec' 
Measurements of Waves—Management of a Station— Modern Apparatus and Methods of Mounting 


—Inpex. 


—B 8 we 
t of Sender and Receiver. ~ raun Energy § ystems- 


WHEATLEY KIRK 
PRICE & CO. 


vALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANI, MACHINERY, & S8T0OK, 
46, WATLING STREET, LONDON, £.0, 
16, Atazat Square Couumawoen Sram 


Manomesrzn. Newoastiz-ox-Trmg, 
Telephones and Telegrams at each address, 1x35 


[he Proprietor of British Ps tent 


No. ey June jae, 1914, rela 08 to 
“ ROTARY NGINE,” 
GEMENTS 





dated 

is DESIROUS of ENTER! * (j ‘inte 
of a SENSE or ot orwise 

on reasonable terms for the pumpese of EXPLOITING the 

a and ensuring its practical gg yg i ‘Com 


A B. 8! — 
29, So. La Salle-street, Chicago, Illinois. 











Brapay 





London: CHARLES GRIFFIN & COMPANY, Ltd., Exeter Street, Strand, W.C. 2, 








The Broadway Engineering Handbooks. 


THE STRENGTH OF SHIPS. 


By J. BERTRAM THOMAS, A.M. Inst. C.E. 


NARROW CROWN 68vo. 295 PAGES. 


WITH 114 DIAGRAMS AND 31 TABLES. 


Price 5s. net (post free 5s. 6d., home and abroad). 
CASH WITH ORDER. 





Circular, giwing full Contents, sent post free on applicution to 


x615 


SCOTT, GREENWOOD and SON, 8, Broadway, Ludgate, London, E.C. 4. 








FOR ELEVATORS & CONVEYING | 
MACHINERY | 


Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 


FoR EWART’S,. LEY’S and other 
DRIVE CHAIN BELTS 


Apply EWART’S CHAIN CO., 
DERBY, ENGLAND. 


FOR BLACKHEART MALLEABLE 
van CASTINGS 
LEY’S MALLEABLE CASTINGS Co., Ltd, 
DERRY. FNGLAND. 


JENKINS BROS., LTD. 
Works : MONTREAL, CANADA. 


S@LE MANUFACTURERS 
JENKINS BROS. VALVES. 
Gun-metal and Iron Body. 
JENKINS °96 SHEETING 
for Steam Jointing. Spl ex538 


Fer Descriptive Advt. see every Fourth Issue. 
Write 95, QUEEN VICLORIA STREET LONDON. 


LOCOMOTIVE = TANK JEN GINES 


MANNING, | WARDLE & COMPARY, Lrp., 
ie Engine Works, Leeds. ‘spl BKO616 
See their as Advertisement last and next week. 


“LUKSPENITE” 
GRINDING WHEELS- 
GRINDING & POLISHING MACHINES. 


LUKE & SPENCER, LTD. 
Barwenwatse Works. ALTRINCHAM 
See large advertisement last week and next. 5x60 


STONE BREAKERS. 
BAXTER'S PATENTS ARE THE, BEST. 


TANK LOCOM 


SPECIFICATION AND WORKMANSHIP ual TO 
MAIN LINE LOCOM LOOOMOTIVES, 


R. & W. HAWTHORN, LESLIE & 0O., LTD 
Wewossvus-ow-Trwe = 


TANKS 


GALVANISING AND CONSTRUCTIONAL IRONWOR 


JOSEPH ASH & SON 
Rea Street South BIRMINGHAM. 


TAYLOR & CHALLEN |x 
PRESSES 


TAYLOR axp CHALLEN, Lo., Encinerns, Bixuinemau. 
See Full-page Advertisement, page 16, June 7th. 


STEEL PIPES, TANKS, &o. 
THOMAS PIGGOTT & CO., LTD., 


BE536 



































ee 


TUBES « | FITTINGS, "sr 


my em te 





ge AND 





GLOBE TUBE WORKS 


JOHN SPENCER | LTD. 


WEDNESBURY. to hear 
ax 60 


GEO. N. DIXON AND CO., 


43, pes tee STREET, 


Li y 
MECHANICAL, ELECTRICAL, AND MINING 
AUCTIONEERS AND VALUERS. Bk 543 


Prosheda, Ireland. 


TO SHIPBUILDERS. 
120 Acres of pares reclaimed Foreshore of the 
RIVER BOYNE. 


which has unusual es advan can be secured in fee 
SHIPBUILDING Ft PURPOSES 
m very favourable terms. 
Good local pety’ of at Timber, Gravel and Sand. 
For particulars apply to 
984 J. B. CONNOLLY, Town Clerk. 








xtensive and Commodious 
FREEHOLD PREMISES to be SOLD or LET in 
centre of ance ap North Devon, suitable for a 
i Works ; near three railways and navigable river. 
PERRIN, F.A.L, Barnstaple. P1321 1 





Pst Tron, &c.—Government Con- 


ase —_ pe mee LARGE womens FOR DIs- 


——e 


e Fig pec of British Patent 

for “ PROCFSS and APPARAT 8 for 

PRESSING PLATES LAYERS SHEE? 'S of 

FIBROUS AGGLOME ERATED MATERIALS,” DESIRES 
to INTRODUCE his INVENTION to the notice of manu. 

facturers and others with a view to the invention jPeing 

worked commercially under LICENCE or otherwise,— A}! 

to Messrs. JENSEN and SON, 
Chartered Patent Agents, 77, p> Rens -lane, London, W.C. 2. 
48 o 








TO AMMUNITION MERCTACECRERS IN GREAT 


e oad Toprietors of Patent 
ESIROUS of seTERING into 
wEaGhiatione for the GRANT of LICENCES to mann. 





of the PATENT oatreh or o! aE or to TREAT for the SALE 
Particulars will be tarnished on application by 
A. M. and WM. CLARK, 
63, Chancery-lan 
9% = Senden, W.c, 
JOHN H. WILSON & CO. 
Docx Roan, the 
Birkenhead. 


STEAM & ELECTRIC 
CRANES. 


LOCOMOTIVE SHUNTING CRANES. 
EXCAVATORS, CRANE-NAVVIES, GRABS, 
CONCRETE-MIXERS, 

SHIPS’ WINDLASSES, WINCHES, and 
DECK MACHINERY. 


LONDON OFFICE : 











POSAL, Midian: ieries,: -ironstone mines, b 
Siaeh oe veer se "Pines, "The Kingineer™ Ofiee. 15, VICTORIA-STREET, &W. 1. 
se ax 6) 
W. GOODYEAR & SONS, Limited ue ocail 
BELA.SONS Lines Wy Want nein the raving 
DUDLEY, wadareas a ging particular particulars and date avaiable, PIO m8 6. “The 
STEKL FORGINGS & HEAVY STEEL Einiited 


PRESSINGS OF ALL KINDS. 








.) ohnson and Phillips, 


ae 85 FE asp SAND CABLE BA ce 


Makers of Mechinay, ‘te, f for comp Ry ipsa 
‘actories and Vessels. ise equip of all — 


tof Cable 





n Up-to-date and Ente terprising F 
eotken bg Firm in ti in the North of Eng Arc Lamps. Fm ot Power Plant. 
ACCEPT High jority, War, or ——- MACHINING 
WORK, where large quantities are required. Chuck Work, 
as Ser Soe. Coto Sond Sous gaan rate | Or Sale gy Belt- driven 
For the last two years have eT upon H.E. Shell Taeplaten— ertical BORIN Ne A *Sarv 
30,000 weekly.—Address, 858, ‘‘ The Engineer” Office. spi Pa | nO a A. . ddjects, pe 
es cylinders, propellers, 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. 65 ¢ 


CASTINGS AND MACHINE 
WORK (Large or Small). 


are OPEN to UNDERTAKE ADDITIONAL WORE 
for rwak CONTRACTS. 
Bish pote +4 'P- 
GEO. WALLER and SON, Lid, 
Phoenix ‘ron’ 


Stroud, Glos. 


ains (Electricall Welded or 


hand made) for all tings, Rings, 
Hooks, (a ‘steno me Ge; builey eae oom use 
Chains, Wire 


Rope or lemip Rope ; Repetition Smithwork and 
Reliable quality; prompt de- 





plain or machined. 
liveries and reasonable prices. 
STRINGERS (Cradley Heath), Ltd., Cradley eet fae 





ontractor Required Imme- 

DIATELY to undertake BURING ARTESIAN WELL, 

Must have all requisites to start.—Address, P1337, ** The Engi- 
neer” Office, P1337 





Wanted for Sheet’ 


i Powe: a, of aoa Ty ag; also Furning 


Sn. 58) Dring. and an’ 
Paes ta contested “4 4 Onis, 





jig oe for 


Small 

CUNVERTED ARTICLES from native woods—Oak, 

Elm, Ash, Sycamore, and Chestnut.—HOLLIS BROS, and ~ Tis be 
Ltd., Vatherine-street, Leicester. P1262 





For Sale, Powerful Electric 
HOIST ; two winding heage driven Be 5 ite motor ; 
automatic control. Immediate delivery.— ‘AMS and 
SONS, South Bermondsey Station, London, BE 74 622 « 


or Sale, | 14 Ton Steam Loco. 


—s Taylor and Hubbard, 4ft. 84in. gauge. 
Queen-street, 1021 ¢ 


an ‘OOD, 3, E.c. 4. 
Well 


Ps Sale, 3-Throw Deep lt 


oot UMP: Tin. dia. by lbin. stroke. G.M 
1024 « 








rods double Helical gearing. 
~~? SO NDERWOOD. 3, Queen-stieet, E.C. 4. 


ForSa Sale, 30ft. by 8ft. Lancashire 


P. 
A UNDERWOOD, 3, Queen-street, E.C.4, 10226 


or Sale, 3500 Centrifugal 


UMP, ed to to GWYNNE STEAM ENGINE, 12in. 
cylinder, with af Sin. Pi 
UNDERWOOD, een-street, E.C.4. 10256 


VALUATIONS. 


and Newland, 


SPRING-GARDENS, MANCHESTE) 
VALURBS ed AUGTIONRERS to Mngineering sud Allcé 


Partmerships and Transfer of Businesses Negotiated. 














anted to Manufacture, Special 


ERY eh a aly ond id mene 





Up- t either jum work 
Yea, foundr mx pabvera re EASTON and 30 and JOHNSON 
anted, Turning, Milling, and 
DRILLING. —— CO: fERCIAL AN D MARINE E 


ENGINE CO., Ltd., Chure Hanwell, W.7, 


from firms with prt nt to place for ‘Government york, 





Pee co tinier 


AND IRONK ERs, 
THE ST ARD 
MACHINES. 2 
Printed for the by Sroxar Ware at the Office of 


‘etter- 

weekly by him at Tax Exorverr Orrice, wm He pores ik- 

Som Doan Z,in the Parish of St. Clement, Danes in 
the County of Middlesex. 





